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NOTICE TO BIDDERS 00 0300 - 1 of 4 

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 4 Capital Projects: 

A. Nanuet High School  

1. Doors and Window Treatments: (GC-01) 

2. Admin Wing Renovations: (GC-01, MC-01, EC-01, PC-01)   

3. HVAC & Hydronic Upgrades: (GC-01, MC-01, EC-01)  

4. Electrical Panel Replacements: (EC-01)  

5. Kitchen Fume Hood Replacements: (MC-01, EC-01) 

B. Barr Middle School  

1. Doors and Window Treatments: (GC-01) 

2. Toilet Room Renovations: (GC-01, MC-01, EC-01, PC-01)   

3. Fire Alarm Upgrades: (EC-01) 

C. Miller Elementary School  

1. Doors and Window Treatments: (GC-01) 

2. Masonry Restoration, and Site work: ( GC-01) 

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

4. HVAC Upgrades: (MC-01, EC-01)   

5. Fire Alarm & Electrical Upgrades: (EC-01) 

1.2 CONTRACTS: 

A. Separate Prime Contracts will be let for: 

1. General Construction #1 – (GC-01) 

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

3. Plumbing Construction #1 – (PC-01)  

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

A. Bidding Documents Available: 
1. At  12:00 p.m. on March 5, 2024 Bidding Documents for the proposed project will be 

on file and publicly exhibited online at http://revplans.biddyhq.com 
 
 

2. Copies of said Bidding Documents can be obtained from Rev Plans, 28 Church 
Street, Unit #7, Warwick, NY 10990 or http://revplans.biddyhq.com 

 

3. Digital Download: Bid documents can be downloaded for Forty Nine Dollars 
( $49.00). Non-refundable fee payable by credit card fromhttp://revplans.biddyhq.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 http://revplans.biddyhq.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, March 14, 2024 @ 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: Wednesday, April 3, 2024 

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:  
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1. All pre-bid “Request For Information” (RFI) or Clarification must be submitted NO LATER 
THAN Wednesday, March 27, 2024 by 12:00pm (noon) 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 PROVISIONS: 

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

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

C. Each proposal must be accompanied by a certified check in the sum of five percent (5%) 
of the amount of the bid, drawn upon a National or State Bank or Trust Company, payable 
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: March 5, 2024 
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2. Mr. Mario Spagnuolo, Attorney/Asst. Superintendent of Business 

END OF SECTION 00 0300 
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SECTION 00 03 01 – REQUEST FOR CLARIFICATION

Project Name: Nanuet UFSD 
Nanuet Bond Projects-Phase 4

Contractor Name:

Respond to:

Fax Number:

Address:

Subject:

Drawing/Reference No.:

Request:

Reply:

By: Date:

Request to: KSQ Design
Attn: Ofe Pearson
Email: opearson@ksq.design

END OF SECTION 00 0301

mailto:opearson@ksq.design
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CDEFGHIJKJJJLIMFNFEFONP
QJKRKSTUVVUWXSYZ[\]̂W_̀SUW[a\V̂S_b̂STUVVUWXSĉd\Uê]̂W_̀SfWVS_b̂SgeZhZ̀ V̂SiZW_ef[_SYZ[\]̂W_̀jSkb̂STUVVUWXS
ĉd\Uê]̂W_̀S[ZẀÙ_SZlS_b̂SfVm̂e_Ù̂]̂W_SZeSUWmU_f_UZWS_ZSnUVoSpẀ_e\[_UZẀS_ZSTUVV̂èoS̀\hhâ]̂W_feqSUẀ_e\[_UZẀS_ZS
nUVV̂èoS_b̂SnUVSlZe]oSfWVSfWqSZ_b̂eSnUVVUWXSlZe]̀jSkb̂SgeZhZ̀ V̂SiZW_ef[_SYZ[\]̂W_̀S[ZẀÙ_SZlS_b̂S\Ŵr̂[\_̂VSlZe]SZlS
sXê̂ ]̂W_Sn̂_t̂ ŴS_b̂SutŴeSfWVSiZW_ef[_ZeSfWVS_bf_SsXê̂ ]̂W_v̀SwrbUnU_̀oSiZWVU_UZẀSZlS_b̂SiZW_ef[_SxŷŴefaoS
z\hhâ]̂W_feqSfWVSZ_b̂eSiZWVU_UZẀ{oSYeftUWX̀oSzĥ[UlU[f_UZẀoSfaaSsVV̂WVfoSfWVSfaaSZ_b̂eSVZ[\]̂W_̀ŜW\]̂ef_̂VSUWS
se_U[âS|SZlS_b̂`̂SpẀ_e\[_UZẀj

QJKR}SŶlUWU_UZẀS̀̂_SlZe_bSUWS_b̂SŷŴefaSiZWVU_UZẀSZlS_b̂SiZW_ef[_SlZeSiZẀ_e\[_UZWoSZeSUWSZ_b̂eSgeZhZ̀ V̂SiZW_ef[_S
YZ[\]̂W_̀SfhhaqS_ZS_b̂STUVVUWXSYZ[\]̂W_̀j

QJKR~SsVV̂WVfSfêSteU__̂WSZeSXefhbU[SUẀ_e\]̂W_̀SÙ̀\̂VSnqS_b̂Sse[bU_̂[_oStbU[boSnqSfVVU_UZẀoSV̂â_UZẀoS[afeUlU[f_UZẀoSZeS
[Zeê[_UZẀoS]ZVUlqSZeSUW_̂ehê_S_b̂STUVVUWXSYZ[\]̂W_̀j

QJKR�SsSTUVSÙSfS[Z]hâ_̂SfWVSheZĥeaqŜr̂[\_̂VSheZhZ̀faS_ZSVZS_b̂S�Ze�SlZeS_b̂S̀\]̀S̀_Uh\af_̂VS_b̂êUWoS̀\n]U__̂VSUWS
f[[ZeVfW[̂StU_bS_b̂STUVVUWXSYZ[\]̂W_̀j

QJKR�Skb̂STf̀̂ STUVSÙS_b̂S̀\]S̀_f_̂VSUWS_b̂STUVSlZeStbU[bS_b̂STUVV̂eSZll̂èS_ZSĥelZe]S_b̂S�Ze�SV̂ [̀eUn̂VSUWS_b̂STUVVUWXS
YZ[\]̂W_̀oS_ZStbU[bS�Ze�S]fqSn̂SfVV̂VSZeSV̂â_̂VSnqS̀\]̀S̀_f_̂VSUWSsa_̂eWf_̂STUV̀j

QJKR�SsWSsa_̂eWf_̂STUVSxZeSsa_̂eWf_̂{SÙSfWSf]Z\W_S̀_f_̂VSUWS_b̂STUVS_ZSn̂SfVV̂VS_ZSZeSV̂V\[_̂VSleZ]oSZeS_bf_SVẐ S̀WZ_S
[bfWX̂oS_b̂STf̀̂ STUVSUlS_b̂S[ZeềhZWVUWXS[bfWX̂SUWS_b̂S�Ze�oSf̀SV̂ [̀eUn̂VSUWS_b̂STUVVUWXSYZ[\]̂W_̀oSÙSf[[̂h_̂Vj

QJKR�SsS�WU_SgeU[̂SÙSfWSf]Z\W_S̀_f_̂VSUWS_b̂STUVSf̀SfSheU[̂SĥeS\WU_SZlS]̂ f̀\ê]̂W_SlZeS]f_̂eUfàoŜd\Uh]̂W_oSZeS̀̂emU[̂ òS
ZeSfShZe_UZWSZlS_b̂S�Ze�oSf̀SV̂ [̀eUn̂VSUWS_b̂STUVVUWXSYZ[\]̂W_̀j

QJKR�SsSTUVV̂eSÙSfSĥèZWSZeŜW_U_qStbZS̀\n]U_̀SfSTUVSfWVStbZS]̂ _̂̀S_b̂Sêd\Uê]̂W_̀S̀̂_SlZe_bSUWS_b̂STUVVUWXS
YZ[\]̂W_̀j

QJKR�SsSz\n�nUVV̂eSÙSfSĥèZWSZeŜW_U_qStbZS̀\n]U_̀SfSnUVS_ZSfSTUVV̂eSlZeS]f_̂eUfàoŜd\Uh]̂W_oSZeSafnZeSlZeSfShZe_UZWSZlS
_b̂S�Ze�j

CDEFGHIJ}JJJ�FLLID�PJDI�DIPINECEFONP
QJ}RKSTqS̀\n]U__UWXSfSTUVoS_b̂STUVV̂eSêhề Ŵ_̀S_bf_�

RK _b̂STUVV̂eSbf̀SêfVSfWVS\WV̂è_fWV̀S_b̂STUVVUWXSYZ[\]̂W_̀�
R} _b̂STUVV̂eS\WV̂è_fWV̀SbZtS_b̂STUVVUWXSYZ[\]̂W_̀Sêaf_̂S_ZSZ_b̂eShZe_UZẀSZlS_b̂SgeZ�̂[_oSUlSfWqoSn̂UWXSnUVS

[ZW[\eêW_aqSZeShề Ŵ_aqS\WV̂eS[ZẀ_e\[_UZW�
R~ _b̂STUVS[Z]haÛ̀StU_bS_b̂STUVVUWXSYZ[\]̂W_̀�
R� _b̂STUVV̂eSbf̀SmÙU_̂VS_b̂S̀U_̂oSn̂[Z]̂Slf]UaUfeStU_bSaZ[faS[ZWVU_UZẀS\WV̂eStbU[bS_b̂S�Ze�SÙS_ZSn̂S

ĥelZe]̂VoSfWVSbf̀S[Zeêaf_̂VS_b̂STUVV̂ev̀SZǹ êmf_UZẀStU_bS_b̂Sêd\Uê]̂W_̀SZlS_b̂SgeZhZ̀ V̂SiZW_ef[_S
YZ[\]̂W_̀�

R� _b̂STUVSÙSnf̀̂ VS\hZWS_b̂S]f_̂eUfàoŜd\Uh]̂W_oSfWVS̀q̀_̂]̀Sêd\UêVSnqS_b̂STUVVUWXSYZ[\]̂W_̀StU_bZ\_S
r̂[̂h_UZW�SfWV

R� _b̂STUVV̂eSbf̀SêfVSfWVS\WV̂è_fWV̀S_b̂SheZmÙUZẀSlZeSaUd\UVf_̂VSVf]fX̂ òSUlSfWqoS̀̂_SlZe_bSUWS_b̂SlZe]SZlS
sXê̂ ]̂W_Sn̂_t̂ ŴS_b̂SutŴeSfWVSiZW_ef[_Zej

CDEFGHIJ~JJJ�FLLFN�JLOG��INEP
QJ~RKJL�����������
QJ~RKRKSTUVV̂èS̀bfaaSZn_fUWS[Z]hâ_̂STUVVUWXSYZ[\]̂W_̀oSf̀SUWVU[f_̂VSn̂aZtoSleZ]S_b̂SÙ̀\UWXSZllU[̂SV̂ ÙXWf_̂VSUWS_b̂S
fVm̂e_Ù̂]̂W_SZeSUWmU_f_UZWS_ZSnUVoSlZeS_b̂SV̂hZ̀U_S̀\]oSUlSfWqoS̀_f_̂VS_b̂êUWj
������ ¡¢£¤¥¦§£̈©�¤£ ̈£ª«£¢¬ �§£¦¢ª̈�¡¢§£¤¥̈¡£̈�¡¢®̄ ¡°¥±¬§£̄ ̄¢±£�¥̄«§£¥±£¥¡¤¢±£¬¢¡¤¥�£²���¢±̈£̈¤ £¥ª¡ ��£²�����³£
¥́�©¬¢�¡̈µ¶

SS



����������	
��������������������
����������������������������	���������������
 ��� ��!����"#����������	��	 
�
�
���$������
��
 �%�"�������	��	 
�
�
���$�
�����
��
 �%�"����%�
�������&������	��"������	
���
�������	
 %�����
�������' ��$�#����������	��	 
�
�
���$������
��
 ��#�� �������	
�(� �����������
�)*�+*))�
,#��	���-��-������	����.�����/��������0��(������1���� ��	���-�-������� �	�
�$����� ������ �����	 ���$����	�2
����� ���	�����	�������	���3��� ����	�
�������	���(�
��
���������	
���
�������	
 4�#��� ��$�5��!�����#�������
���������
�!����
��	 ���2���������	$�6�����	
���
 �����
789:;<=>98?� @�0+�+�)A

B

CDEFGFHIJKLIMNOPQMNRIRNSTUQVIUWXYYIZNIMN[PKRNRIVTI\QRRNMUI]WTIUPẐ QVIXIZTKXI[QRNI\QRIXKRIMNVPMKIVWNISXSNMI\QRRQK_I
T̀aP̂ NKVUIQKI_TTRIaTKRQVQTKI]QVWQKIVNKIRXLUIX[VNMIMNaNQSVIT[I\QRUbIcWNIaTUVIVTIMNSYXaNÎQUUQK_ITMIRX̂X_NRISXSNMI
RTaP̂ NKVUI]QYYIZNIRNRPaVNRI[MT̂ IVWNIRNSTUQVbIJI\QRRNMIMNaNQdQK_IXIeTKVMXaVIX]XMRÎXLIMNVXQKIVWNISXSNMI\QRRQK_I
T̀aP̂ NKVUfIXKRIVWNI\QRRNMgUIRNSTUQVI]QYYIZNIMN[PKRNRb

CDEFGFEI\QRRQK_ÌTaP̂ NKVUI]QYYIKTVIZNIQUUPNRIRQMNaVYLIVTIhPZiZQRRNMUIPKYNUUIUSNaQ[QaXYYLIT[[NMNRIQKIVWNIXRdNMVQUN̂NKVITMI
QKdQVXVQTKIVTIZQRfITMIQKIUPSSYN̂NKVXMLIQKUVMPaVQTKUIVTIZQRRNMUb

CDEFGFjI\QRRNMUIUWXYYIPUNIaT̂ SYNVNI\QRRQK_ÌTaP̂ NKVUIQKISMNSXMQK_I\QRUbIkNQVWNMIVWNIl]KNMIKTMIJMaWQVNaVIXUUP̂ NUI
MNUSTKUQZQYQVLI[TMINMMTMUITMÎQUQKVNMSMNVXVQTKUIMNUPYVQK_I[MT̂ IVWNIPUNIT[IQKaT̂ SYNVNI\QRRQK_ÌTaP̂ NKVUb

CDEFGFmIcWNI\QRRQK_ÌTaP̂ NKVUI]QYYIZNIXdXQYXZYNI[TMIVWNIUTYNISPMSTUNIT[ITZVXQKQK_I\QRUITKIVWNInTMobIkTIYQaNKUNITMI_MXKVIT[I
PUNIQUIaTK[NMMNRIZLIRQUVMQZPVQTKIT[IVWNI\QRRQK_ÌTaP̂ NKVUb

CDEFHDpqrstsuvwsqxDqyDzxw{y|y{wvwsqxDqtD}srrsx~D�qu��{xw�
CDEFHFGIcWNI\QRRNMIUWXYYIaXMN[PYYLIUVPRLIVWNI\QRRQK_ÌTaP̂ NKVUfIUWXYYIN�X̂QKNIVWNIUQVNIXKRIYTaXYIaTKRQVQTKUfIXKRIUWXYYI
KTVQ[LIVWNIJMaWQVNaVIT[INMMTMUfIQKaTKUQUVNKaQNUfITMIX̂ZQ_PQVQNUIRQUaTdNMNRIXKRIMNOPNUVIaYXMQ[QaXVQTKITMIQKVNMSMNVXVQTKI
SPMUPXKVIVTIhNaVQTKI�b�b�b

CDEFHFHI�NOPNUVUI[TMIaYXMQ[QaXVQTKITMIQKVNMSMNVXVQTKIT[IVWNI\QRRQK_ÌTaP̂ NKVUIUWXYYIZNIUPẐ QVVNRIZLIVWNI\QRRNMIQKI]MQVQK_I
XKRIUWXYYIZNIMNaNQdNRIZLIVWNIJMaWQVNaVIXVIYNXUVIUNdNKIRXLUISMQTMIVTIVWNIRXVNI[TMIMNaNQSVIT[I\QRUbI
����������������������������������������������������������������������������������������������������������������� ����������
��������������������������������¡¢

II

CDEFHFEI£TRQ[QaXVQTKUIXKRIQKVNMSMNVXVQTKUIT[IVWNI\QRRQK_ÌTaP̂ NKVUIUWXYYIZNÎXRNIZLIJRRNKRP̂ bI£TRQ[QaXVQTKUIXKRI
QKVNMSMNVXVQTKUIT[IVWNI\QRRQK_ÌTaP̂ NKVUÎXRNIQKIXKLITVWNMÎXKKNMIUWXYYIKTVIZNIZQKRQK_fIXKRI\QRRNMUIUWXYYIKTVIMNYLIPSTKI
VWN̂b

CDEFED¤�¥�wsw�wsqx�
CDEFEFGIcWNÎXVNMQXYUfISMTRPaVUfIXKRINOPQŜ NKVIRNUaMQZNRIQKIVWNI\QRRQK_ÌTaP̂ NKVUINUVXZYQUWIXIUVXKRXMRIT[IMNOPQMNRI
[PKaVQTKfIRQ̂NKUQTKfIXSSNXMXKaNfIXKRIOPXYQVLIVTIZNÎNVIZLIXKLISMTSTUNRIUPZUVQVPVQTKb

CDEFEFHD¤�¥�wsw�wsqxD¦yqu{��
CDEFEFHFGInMQVVNKIMNOPNUVUI[TMIUPZUVQVPVQTKUIUWXYYIZNIMNaNQdNRIZLIVWNIJMaWQVNaVIXVIYNXUVIVNKIRXLUISMQTMIVTIVWNIRXVNI[TMIMNaNQSVI
T[I\QRUbI�NOPNUVUIUWXYYIZNIUPẐ QVVNRIQKIVWNIUX̂NÎXKKNMIXUIVWXVINUVXZYQUWNRI[TMIUPẐ QVVQK_IaYXMQ[QaXVQTKUIXKRI
QKVNMSMNVXVQTKUIQKIhNaVQTKI�b�b�b

CDEFEFHFHI\QRRNMUIUWXYYIUPẐ QVIUPZUVQVPVQTKIMNOPNUVUITKIXIhPZUVQVPVQTKI�NOPNUVI§TM̂IQ[ITKNIQUISMTdQRNRIQKIVWNI\QRRQK_I
T̀aP̂ NKVUb

CDEFEFHFEÏ[IXIhPZUVQVPVQTKI�NOPNUVI§TM̂IQUIKTVISMTdQRNRfIMNOPNUVUIUWXYYIQKaYPRNI©ª«IVWNIKX̂NIT[IVWNÎXVNMQXYITMINOPQŜ NKVI
USNaQ[QNRIQKIVWNI\QRRQK_ÌTaP̂ NKVU¬I©�«IVWNIMNXUTKI[TMIVWNIMNOPNUVNRIUPZUVQVPVQTK¬I©�«IXIaT̂ SYNVNIRNUaMQSVQTKIT[IVWNI
SMTSTUNRIUPZUVQVPVQTKIQKaYPRQK_IVWNIKX̂NIT[IVWNÎXVNMQXYITMINOPQŜ NKVISMTSTUNRIXUIVWNIUPZUVQVPVNfISNM[TM̂XKaNIXKRIVNUVI
RXVXfIXKRIMNYNdXKVIRMX]QK_U¬IXKRI©«IXKLITVWNMIQK[TM̂XVQTKIKNaNUUXMLI[TMIXKINdXYPXVQTKbIcWNIMNOPNUVIUWXYYIQKaYPRNIXI
UVXVN̂NKVIUNVVQK_I[TMVWIaWXK_NUIQKITVWNMÎXVNMQXYUfINOPQŜ NKVfITMITVWNMISTMVQTKUIT[IVWNInTMofIQKaYPRQK_IaWXK_NUIQKIVWNI
]TMoIT[ITVWNMIaTKVMXaVUITMIVWNIQ̂SXaVITKIXKLI®MT̄NaVIeNMVQ[QaXVQTKUI©UPaWIXUI°±±̀ «fIVWXVI]QYYIMNUPYVI[MT̂ IQKaTMSTMXVQTKIT[I
VWNISMTSTUNRIUPZUVQVPVQTKb

CDEFEFEIcWNIZPMRNKIT[ISMTT[IT[IVWNÎNMQVIT[IVWNISMTSTUNRIUPZUVQVPVQTKIQUIPSTKIVWNISMTSTUNMbIcWNIJMaWQVNaVgUIRNaQUQTKIT[I
XSSMTdXYITMIRQUXSSMTdXYIT[IXISMTSTUNRIUPZUVQVPVQTKIUWXYYIZNI[QKXYb

CDEFEFjÏ[IVWNIJMaWQVNaVIXSSMTdNUIXISMTSTUNRIUPZUVQVPVQTKISMQTMIVTIMNaNQSVIT[I\QRUfIUPaWIXSSMTdXYIUWXYYIZNIUNVI[TMVWIQKIXKI
JRRNKRP̂ bIJSSMTdXYUÎXRNIQKIXKLITVWNMÎXKKNMIUWXYYIKTVIZNIZQKRQK_fIXKRI\QRRNMUIUWXYYIKTVIMNYLIPSTKIVWN̂b
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CDEFEFGHIJHKLMKNONLNOJPKHQORRHMSHTJPKOUSVSUHWXNSVHNYSHZJPNVWTNHWQWVUHLPRSKKHK[STOXOTWRR\H[VJ]OUSUHXJVHOPHNYSHZJPNVWTNH
ĴTL_SPNK̀

CDEFaDbccdecf
CDEFaFgHhUUSPUWHQORRHMSHNVWPK_ONNSUHNJHiOUUSVKHjPJQPHM\HNYSHOKKLOPkHJXXOTSHNJHYW]SHVSTSO]SUHTJ_[RSNSHiOUUOPkH
ĴTL_SPNK̀
lmnopqrstuvwxyuz{qvurzu|}ut~rp�yuxt|zpstyuvwzsuzpst���rs�w�~yu�r�t�uqw�}yuw�uwsvt�u~tsvwou�ootnoruxp��u|tus�rnz~pssto��

HH

CDEFaF�HhUUSPUWHQORRHMSHW]WORWMRSHQYSVSHiOUUOPkĤJTL_SPNKHWVSHJPHXORS̀

CDEFaFEHhUUSPUWHQORRHMSHOKKLSUHPJHRWNSVHNYWPHXJLVHUW\KH[VOJVHNJHNYSHUWNSHXJVHVSTSO[NHJXHiOUK�HS�TS[NHWPHhUUSPUL_H
QONYUVWQOPkHNYSHVS�LSKNHXJVHiOUKHJVHJPSHQYOTYHOPTRLUSKH[JKN[JPS_SPNHJXHNYSHUWNSHXJVHVSTSO[NHJXHiOUK̀

CDEFaFaH�VOJVHNJHKLM_ONNOPkHWHiOU�HSWTYHiOUUSVHKYWRRHWKTSVNWOPHNYWNHNYSHiOUUSVHYWKHVSTSO]SUHWRRHhUUSPUWHOKKLSU�HWPUHNYSH
iOUUSVHKYWRRHWTjPJQRSUkSHNYSOVHVSTSO[NHOPHNYSHiOÙ

b������DaDDD�������D����������
CDaFgD��d�f�f���eD��D��c 
CDaFgFgHiOUKHKYWRRHMSHKLM_ONNSUHJPHNYSHXJV_KHOPTRLUSUHQONYHJVHOUSPNOXOSUHOPHNYSHiOUUOPkĤJTL_SPNK̀

CDaFgF�HhRRHMRWPjKHJPHNYSHMOUHXJV_HKYWRRHMSHRSkOMR\HS�STLNSÙH�W[SVHMOUHXJV_KHKYWRRHMSHS�STLNSUHOPHWHPJP¡SVWKWMRSH_SUOL_̀

CDaFgFEH¢L_KHKYWRRHMSHS�[VSKKSUHOPHMJNYHQJVUKHWPUHPL_MSVK�HLPRSKKHPJNSUHJNYSVQOKSHJPHNYSHMOUHXJV_̀H£PHTWKSHJXHUOKTVS[WPT\�HNYSH
W_JLPNHSPNSVSUHOPHQJVUKHKYWRRHkJ]SVP̀

¤¥¦§̈§¦H©WjSHPJHSVWKLVSK�HTVJKK¡JLNK�HQYONSJLNK�HQVONS¡J]SVK�HJMRONSVWNOJPK�HJVHTYWPkSKHJXHWP\HjOPUHOPHNYSHiOUHªJV_H
[YVWKSJRJk\�HOPHNYSHSPNV\HJXHLPONH[VOTSK�HJVHWP\QYSVSHJPHNYSHiOUHXJV_̀HHªORRHOPHWRRHMRWPjKHK[WTSKHRSkOMR\̀HHhPHORRSkOMRSHSPNV\H
_W\HUOK�LWROX\HNYSHMOUHOPHONKHSPNOVSN\̀HH£XHWH_OKNWjSHOKH_WUS�HLKSHWHPSQHiOUHªJV_̀HHIJH[JKNHMOUH_SSNOPkKHQORRHMSHWXXJVUSUHNJH
WP\HMOUUSVHNJHS�[RWOPHJVHTRWVOX\HORRSkOMRSHJVHTYWPkSUHSPNVOSK�

CDaFgFGHhRRHVS�LSKNSUHhRNSVPWNSKHKYWRRHMSHMOÙH£XHPJHTYWPkSHOPHNYSHiWKSHiOUHOKHVS�LOVSU�HSPNSVH«IJHZYWPkS«HJVHWKHVS�LOVSUHM\H
NYSHMOUHXJV_̀

CDaFgF¬HYSVSHNQJHJVH_JVSHiOUKHXJVHUSKOkPWNSUH[JVNOJPKHJXHNYSHJVjHYW]SHMSSPHVS�LSKNSU�HNYSHiOUUSVH_W\�HQONYJLNH
XJVXSONLVSHJXHNYSHMOUHKSTLVON\�HKNWNSHNYSHiOUUSV®KHVSXLKWRHNJHWTTS[NHWQWVUHJXHRSKKHNYWPHNYSHTJ_MOPWNOJPHJXHiOUKHKNO[LRWNSUHM\H
NYSHiOUUSV̀H̄YSHiOUUSVHKYWRRHPSONYSVH_WjSHWUUONOJPWRHKNO[LRWNOJPKHJPHNYSHMOUHXJV_HPJVH�LWROX\HNYSHiOUHOPHWP\HJNYSVH_WPPSV̀

CDaFgF°H±WTYHTJ[\HJXHNYSHiOUHKYWRRHKNWNSHNYSHRSkWRHPW_SHWPUHRSkWRHKNWNLKHJXHNYSHiOUUSV̀HhKH[WVNHJXHNYSHUJTL_SPNWNOJPH
KLM_ONNSUHQONYHNYSHiOU�HNYSHiOUUSVHKYWRRH[VJ]OUSHS]OUSPTSHJXHONKHRSkWRHWLNYJVON\HNJH[SVXJV_HNYSHJVjHOPHNYSH²LVOKUOTNOJPH
QYSVSHNYSH�VJ²STNHOKHRJTWNSÙH±WTYHTJ[\HJXHNYSHiOUHKYWRRHMSHKOkPSUHM\HNYSH[SVKJPHJVH[SVKJPKHRSkWRR\HWLNYJVO³SUHNJHMOPUHNYSH
iOUUSVHNJHWHTJPNVWTǸHhHiOUHM\HWHTJV[JVWNOJPHKYWRRHXLVNYSVHPW_SHNYSHKNWNSHJXHOPTJV[JVWNOJPHWPUHYW]SHNYSHTJV[JVWNSHKSWRH
WXXO�SÙHhHiOUHKLM_ONNSUHM\HWPHWkSPNHKYWRRHYW]SHWHTLVVSPNH[JQSVHJXHWNNJVPS\HWNNWTYSU�HTSVNOX\OPkHNYSHWkSPN®KHWLNYJVON\HNJH
MOPUHNYSHiOUUSV̀

CDaFgF́HhHiOUUSVHKYWRRHOPTLVHWRRHTJKNKHWKKJTOWNSUHQONYHNYSH[VS[WVWNOJPHJXHONKHiOÙ

CDaF�D��cD�dµ¶���·
¤¥¦§̧§̈H±WTYHiOUHKYWRRHMSHWTTJ_[WPOSUHM\HWHMOUHKSTLVON\HOPHNYSHXJV_HWPUHW_JLPNHVS�LOVSUHOXHKJHKNO[LRWNSUHOPHNYSH£PKNVLTNOJPKH
NJHiOUUSVK̀H̄YSHiOUUSVH[RSUkSKHNJHSPNSVHOPNJHWHZJPNVWTNHQONYHNYSH¹QPSVHJPHNYSHNSV_KHKNWNSUHOPHNYSHiOUHWPUHQORR�HOXHVS�LOVSU�H
XLVPOKYHMJPUKHTJ]SVOPkHNYSHXWONYXLRH[SVXJV_WPTSHJXHNYSHZJPNVWTNHWPUH[W\_SPNHJXHWRRHJMROkWNOJPKHWVOKOPkHNYSVSLPUSV̀H¢YJLRUH
NYSHiOUUSVHVSXLKSHNJHSPNSVHOPNJHKLTYHZJPNVWTNHJVHXWORHNJHXLVPOKYHKLTYHMJPUKHOXHVS�LOVSU�HNYSHW_JLPNHJXHNYSHMOUHKSTLVON\HKYWRRH
MSHXJVXSONSUHNJHNYSH¹QPSVHWKHRO�LOUWNSUHUW_WkSK�HPJNHWKHWH[SPWRN\̀�±WTYHiOUHKYWRRHMSHWTTJ_[WPOSUHM\HNYSHXJRRJQOPkHMOUH
KSTLVON\º
lmnzt�susvtu�w�~urnour~w{nsuw�u|pouztq{�ps}��
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CDEFGHFIJFKLGMNOPGQRGLSFGJQKLITJLGUVWGQRGXQIYGG

Z[\]̂]̂G_SFG̀DaaFIGbcFadFUGLQGFKLFIGDKLQGTGeQKLITJLGXDLSGLSFGfXKFIGQKGLSFGLFIWUGULTLFaGDKGLSFG̀DaGTKaGUSTccgGDRGIFhVDIFagG
RVIKDUSGiQKaUGJQEFIDKdGLSFGRTDLSRVcGbFIRQIWTKJFGQRGLSFGeQKLITJLGTKaGbTjWFKLGQRGTccGQicDdTLDQKUGTIDUDKdGLSFIFVKaFIkGlSQVcaG
LSFG̀DaaFIGIFRVUFGLQGFKLFIGDKLQGUVJSGeQKLITJLGQIGRTDcGLQGRVIKDUSGUVJSGiQKaUGDRGIFhVDIFagGLSFGTWQVKLGQRGLSFGiDaGUFJVIDLjGUSTccG
iFGRQIRFDLFaGLQGLSFGfXKFIGTUGcDhVDaTLFaGaTWTdFUgGKQLGTUGTGbFKTcLjkGmKGLSFGFEFKLGLSFGfXKFIGRTDcUGLQGJQWbcjGXDLSGlFJLDQKGnkogG
LSFGTWQVKLGQRGLSFGiDaGUFJVIDLjGUSTccGKQLGiFGRQIRFDLFaGLQGLSFGfXKFIk

Z[\]̂]pGmRGTGUVIFLjGiQKaGDUGIFhVDIFaGTUGiDaGUFJVIDLjgGDLGUSTccGiFGXIDLLFKGQKGqmqGrQJVWFKLGqstuvgG̀DaG̀QKagGVKcFUUG
QLSFIXDUFGbIQEDaFaGDKGLSFG̀DaaDKdGrQJVWFKLUkG_SFGTLLQIKFjwDKwRTJLGXSQGFxFJVLFUGLSFGiQKaGQKGiFSTcRGQRGLSFGUVIFLjGUSTccG
TRRDxGLQGLSFGiQKaGTGJFILDRDFaGTKaGJVIIFKLGJQbjGQRGTKGTJJFbLTicFGbQXFIGQRGTLLQIKFjkG_SFG̀DaaFIGUSTccGbIQEDaFGUVIFLjGiQKaUG
RIQWGTGJQWbTKjGQIGJQWbTKDFUGcTXRVccjGTVLSQIDyFaGLQGDUUVFGUVIFLjGiQKaUGDKGLSFGzVIDUaDJLDQKGXSFIFGLSFGHIQzFJLGDUGcQJTLFak

Z[\]̂]\G_SFGfXKFIGXDccGSTEFGLSFGIDdSLGLQGIFLTDKGLSFGiDaGUFJVIDLjGQRG̀DaaFIUGLQGXSQWGTKGTXTIaGDUGiFDKdGJQKUDaFIFaGVKLDcGMTPG
LSFGeQKLITJLGSTUGiFFKGFxFJVLFaGTKaGiQKaUgGDRGIFhVDIFagGSTEFGiFFKGRVIKDUSFa{GMiPGLSFGUbFJDRDFaGLDWFGSTUGFcTbUFaGUQGLSTLG̀DaUG
WTjGiFGXDLSaITXK{GQIGMJPGTccG̀DaUGSTEFGiFFKGIFzFJLFakG|QXFEFIgGDRGKQGeQKLITJLGSTUGiFFKGTXTIaFaGQIGTG̀DaaFIGSTUGKQLGiFFKG
KQLDRDFaGQRGLSFGTJJFbLTKJFGQRGDLUG̀DagGTG̀DaaFIGWTjgGiFdDKKDKdGGaTjUGTRLFIGLSFGQbFKDKdGQRG̀DaUgGXDLSaITXGDLUG̀DaGTKaGIFhVFULG
LSFGIFLVIKGQRGDLUGiDaGUFJVIDLjk

Z[\]p[}~��������[��[����
Z[\]p]�GqG̀DaaFIGUSTccGUViWDLGDLUG̀DaGTUGDKaDJTLFaGiFcQX�
��������������������������������������������������� ¡������ �������� ����� �¡������¢���� �����������¡������� �¢��£¤

GHTbFIGeQbjG

Z[\]p]̂GHTbFIGJQbDFUGQRGLSFG̀DagGLSFGiDaGUFJVIDLjgGTKaGTKjGQLSFIGaQJVWFKLUGIFhVDIFaGLQGiFGUViWDLLFaGXDLSGLSFG̀DaGUSTccGiFG
FKJcQUFaGDKGTGUFTcFaGQbThVFGFKEFcQbFkG_SFGFKEFcQbFGUSTccGiFGTaaIFUUFaGLQGLSFGbTILjGIFJFDEDKdGLSFG̀DaUGTKaGUSTccGiFG
DaFKLDRDFaGXDLSGLSFGHIQzFJLGKTWFgGLSFG̀DaaFI¥UGKTWFGTKaGTaaIFUUgGTKagGDRGTbbcDJTicFgGLSFGaFUDdKTLFaGbQILDQKGQRGLSFG¦QIYGRQIG
XSDJSGLSFG̀DaGDUGUViWDLLFakGmRGLSFG̀DaGDUGUFKLGijGWTDcgGLSFGUFTcFaGFKEFcQbFGUSTccGiFGFKJcQUFaGDKGTGUFbTITLFGWTDcDKdGFKEFcQbFG
XDLSGLSFGKQLTLDQKG§l̈q©̈rG̀mrG̈ªe©fl̈r§GQKGLSFGRTJFGLSFIFQRk

Z[\]p]pG̀DaUGUSTccGiFGUViWDLLFaGijGLSFGaTLFGTKaGLDWFGTKaGTLGLSFGbcTJFGDKaDJTLFaGDKGLSFGDKEDLTLDQKGLQGiDakG̀DaUGUViWDLLFaGTRLFIG
LSFGaTLFGTKaGLDWFGRQIGIFJFDbLGQRG̀DaUgGQIGTLGTKGDKJQIIFJLGbcTJFgGXDccGKQLGiFGTJJFbLFak

Z[\]p]\G_SFG̀DaaFIGUSTccGTUUVWFGRVccGIFUbQKUDiDcDLjGRQIGLDWFcjGaFcDEFIjGTLGLSFGcQJTLDQKGaFUDdKTLFaGRQIGIFJFDbLGQRG̀DaUk

Z[\]p]«GqG̀DaGUViWDLLFaGijGTKjGWFLSQaGQLSFIGLSTKGTUGbIQEDaFaGDKGLSDUGlFJLDQKG¬ksGXDccGKQLGiFGTJJFbLFak

Z[\]\[�����®̄°���[�±[²�°³�±̄́ µ̄[��[���
Z[\]\]�GHIDQIGLQGLSFGaTLFGTKaGLDWFGaFUDdKTLFaGRQIGIFJFDbLGQRG̀DaUgGTG̀DaaFIGWTjGUViWDLGTGKFXG̀DaGLQGIFbcTJFGTG̀DaG
bIFEDQVUcjGUViWDLLFagGQIGXDLSaITXGDLUG̀DaGFKLDIFcjgGijGKQLDJFGLQGLSFGbTILjGaFUDdKTLFaGLQGIFJFDEFGLSFG̀DaUkGlVJSGKQLDJFGUSTccG
iFGIFJFDEFaGTKaGaVcjGIFJQIaFaGijGLSFGIFJFDEDKdGbTILjGQKGQIGiFRQIFGLSFGaTLFGTKaGLDWFGUFLGRQIGIFJFDbLGQRG̀DaUkG_SFGIFJFDEDKdG
bTILjGUSTccGEFIDRjGLSTLGIFbcTJFaGQIGXDLSaITXKG̀DaUGTIFGIFWQEFaGRIQWGLSFGQLSFIGUViWDLLFaG̀DaUGTKaGKQLGJQKUDaFIFakGªQLDJFG
QRGUViWDUUDQKGQRGTGIFbcTJFWFKLG̀DaGQIGXDLSaITXTcGQRGTG̀DaGUSTccGiFGXQIaFaGUQGTUGKQLGLQGIFEFTcGLSFGTWQVKLGQRGLSFGQIDdDKTcG
D̀ak

Z[\]\]̂G¦DLSaITXKG̀DaUGWTjGiFGIFUViWDLLFaGVbGLQGLSFGaTLFGTKaGLDWFGaFUDdKTLFaGRQIGLSFGIFJFDbLGQRG̀DaUGDKGLSFGUTWFGRQIWTLG
TUGLSTLGFULTicDUSFaGDKGlFJLDQKG¬ksgGbIQEDaFaGLSFjGRVccjGJQKRQIWGXDLSGLSFUFGmKULIVJLDQKUGLQG̀DaaFIUkG̀DaGUFJVIDLjGUSTccGiFGDKG
TKGTWQVKLGUVRRDJDFKLGRQIGLSFG̀DaGTUGIFUViWDLLFak

Z[\]\]pGqRLFIGLSFGaTLFGTKaGLDWFGaFUDdKTLFaGRQIGIFJFDbLGQRG̀DaUgGTG̀DaaFIGXSQGaDUJQEFIUGLSTLGDLGWTaFGTGJcFIDJTcGFIIQIGDKGDLUG̀DaG
USTccGKQLDRjGLSFGqIJSDLFJLGQRGUVJSGFIIQIGXDLSDKGLXQGaTjUgGQIGbVIUVTKLGLQGTGLDWFRITWFGUbFJDRDFaGijGLSFGcTXGQRGLSFGzVIDUaDJLDQKG
XSFIFGLSFGHIQzFJLGDUGcQJTLFagGIFhVFULDKdGXDLSaITXTcGQRGDLUG̀DakG¶bQKGbIQEDaDKdGFEDaFKJFGQRGUVJSGFIIQIGLQGLSFGIFTUQKTicFG
UTLDURTJLDQKGQRGLSFGqIJSDLFJLgGLSFG̀DaGUSTccGiFGXDLSaITXKGTKaGKQLGIFUViWDLLFakGmRGTG̀DaGDUGXDLSaITXKGbVIUVTKLGLQGLSDUGlFJLDQKG
¬k¬ksgGLSFGiDaGUFJVIDLjGXDccGiFGTLLFKaFaGLQGTUGRQccQXU�
�·����������� ¡��������������������������¢��� ��̧���� � ��� ���¹�� � �������¹������������� ���£¤
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CC

DEFGHIJKLKKKHMNOGPJEDFGMNKMQKRGPO
SKLTUKMVWXYXZK[\KRY]̂
_̀CabcdefgbhiCcjCgjCgikhlbcahmhjbCnlCcjkcbgbcnjCbnCocipCnlCqrhjCnbrhlqcahClhseclhiCotCfgqpCuciaCdlndhlftCcihjbc̀chiCgjiClhvhckhiC
qcbrcjCbrhCadhvc̀chiCbcmhCfcmcbaCqcffCohCdeofcvftCndhjhiCgjiClhgiCgfneiwCxCaemmgltCǹCbrhCuciaCmgtCohCmgihCgkgcfgofhCbnC
uciihlaw

SKLTyKEWzW{|Y[XK[\KRY]̂
}jfhaaCnbrhlqcahCdlnrcocbhiCotCfgqpCbrhC~qjhlCargffCrgkhCbrhClc�rbCbnClh�hvbCgjtCnlCgffCuciaw

SKLT�KD{{WV|�X{WK[\KRY]K�D���]�
SKLT�TUC_bCcaCbrhCcjbhjbCǹCbrhC~qjhlCbnCgqgliCgC�njblgvbCbnCbrhCfnqhabClhadnjackhCgjiClhadnjacofhCuciihlpCdlnkcihiCbrhCuciC
rgaCohhjCaeomcbbhiCcjCgvvnligjvhCqcbrCbrhClhseclhmhjbaCǹCbrhCuciicj�C�nvemhjbawC}jfhaaCnbrhlqcahCdlnrcocbhiCotCfgqpC
brhC~qjhlCargffCrgkhCbrhClc�rbCbnCqgckhCcj̀nlmgfcbchaCgjiCcllh�efglcbchaCcjCgCuciClhvhckhiCgjiCbnCgvvhdbCbrhCuciCqrcvrpCcjC
brhC~qjhl�aC�ei�mhjbpCcaCcjCbrhC~qjhl�aCohabCcjbhlhabaw

SKLT�TyC}jfhaaCnbrhlqcahCdlnrcocbhiCotCfgqpCbrhC~qjhlCargffCrgkhCbrhClc�rbCbnCgvvhdbCxfbhljgbhaCcjCgjtCnlihlCnlC
vnmocjgbcnjpCejfhaaCnbrhlqcahCadhvc̀cvgfftCdlnkcihiCcjCbrhCuciicj�C�nvemhjbapCgjiCbnCihbhlmcjhCbrhCfnqhabClhadnjackhC
gjiClhadnjacofhCuciihlCnjCbrhCogacaCǹCbrhCaemCǹCbrhCugahCuciCgjiCxfbhljgbhaCgvvhdbhiw

������CxCbch�ociCcaCih̀cjhiCgaCgjCcjabgjvhCqrhlhCociaCglhClhvhckhiC̀lnmCbqnCnlCmnlhCuciihlaCqrnCglhCbrhCfnqClhadnjackhC
uciihlapCgjiCbrhclCǹ̀hlaCglhCcihjbcvgfwCC_bCcaCbrhCdnfcvtCǹCbrhC�cablcvbCbnCahbbfhCbrhCnebvnmhCǹCbch�ociaCotChcbrhlCilgqcj�CgC
jgmhC̀lnmCgCrgbCnlC̀fcddcj�CgCvncjCqcbrcjC��CrnelaCǹCbrhCociCndhjcj�wCCxffCg̀̀hvbhiC̀clmaCqcffCohCjnbc̀chiCǹCbrhCbchpCbrhC
bcmhCgjiCdfgvhCǹCbrhClhanfebcnjCǹCbrhCbchCgjiCargffCohCcjkcbhiCbnCqcbjhaaCbrhCnebvnmhwCCxbbhjigjvhCcaCjnbCmgjigbnltwCC�rhC
ilgqcj��̀fcdCqcffCohCrhfiCgbCbrhC�cablcvbCximcjcablgbcnjC~̀ c̀vhwCC�qnCcmdglbcgfCqcbjhaahaCqcffCohCdlnkcihiCgjiCargffCohC
dlhahjbwCCxffCgbbhjihhaCqcffCgv�jnqfhi�hCbrhClhaefbaCǹCbrhCbch�olhg�hlCnjCbrhCociCbgoefgbcnjCarhhbwCCxffC̀clmaCg̀̀hvbhiCotCbrhC
ociaCqcffCohCjnbc̀chiCǹCbrhClhaefbawCC�rhClhaefbaCdelaegjbCbnCbrcaCdlnkcacnjCargffCohCvnjacihlhiC̀cjgfw

������CxffCociaCmeabCohCgvvnmdgjchiCot�C

� �efftCvnmdfhbhCociC̀nlmC
� uciCunjiC
� �nj��nffeackhC�hlbc̀cvgbcnjC
� _lgjC�ckhabmhjbC�hlbc̀cvgbcnjC
� �nldnlgbhC�hanfebcnjaC
� �eoabcbebcnjC�cabC
� �cabCǹC�eovnjblgvbnlaC
� }jcbCdlcvcj�C�c̀Cgddfcvgofh�C
� �vrhiefhCǹC�gfehaC�̀cffhiCnebC̀chfiaCnjCociC̀nlm�C
� _jaelgjvhCvhlbc̀cvgbcnjCgvvnmdgjchiCotCxvvnliC̀nlmwC�xffCvgllchlaC̀nlCdnfcvchaCmeabCohC� ¡¢£¤¢¥¦§£¥¦§¥̈  ©©¢¥CcjC
�hqCªnl�C�bgbh�C«C�hhCx_xC�¬�C̀nlCmnlhCihbgcfawC

�gcfelhCbnCdlnkcihCgffCbrhahCinvemhjbaCqcffCohC�lnejiaC̀nlCociCicasegfc̀cvgbcnjwC

DEFGHIJKKKK®MOF̄RGPKGNQME°DFGMN
SKTUKH[X|��{|[�±̂K²³�́Y\Y{�|Y[XKO|�|WµWX|
uciihlaCbnCqrnmCgqgliCǹCgC�njblgvbCcaCejihlCvnjacihlgbcnjCargffCaeomcbCbnCbrhCxlvrcbhvbpCednjClhsehabCgjiCqcbrcjCbrhC
bcmh̀lgmhCadhvc̀chiCotCbrhCxlvrcbhvbpCgCdlndhlftCh¶hvebhiCx_xC�nvemhjbCx¬·̧¹pC�njblgvbnl�aCºegfc̀cvgbcnjC�bgbhmhjbpC
ejfhaaCaevrCgC�bgbhmhjbCrgaCohhjCdlhkcneaftClhseclhiCgjiCaeomcbbhiC̀nlCbrcaCuciw

SKTyC�rhCgddglhjbCfnqCociihlCmeabCaeomcbCbrhClhseclhiCdlh�gqgliCaeomcbbgfCdgv�g�hCihavlcohiCohfnqCbnCbrhC~qjhlCgjiC
xlvrcbhvbCqcbrcjC�»CrnelaCg̀bhlCbrhCociaCglhCndhjhiw¦

�gjehbC}jcnjC�lhhC�vrnnfC�cablcvb
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CDEFGHIJJKLFIMGNIOPQRSOGSTGUQVSSJGWKQIJIRIPX
YZKIJ[GG\]̂__̀ab̂càadefghij\k

lUmGNPXInL
oTPGpPKOXSL
YZKIJ[Gjqè\gjacrgsiheĝka
tuvGwGxyRVGUROPPRG
uvRVGWJSSOG
zP{G|SO}MGz|Guyyu~

UD�ZIXXISLXGZDXRG�PGPZKIJPEGKLEGZDXRGILQJDEPGRVPGpOS�PQRGzKZPGSTGRVIXGQSLROKQRGILGRVPGUD��PQRG�ILPGSTGRVPG
pOP��{KOEGXD�ZIXXISLGPZKIJ�

�u�pOP�K{KOEGUD�ZIRRKJGpKQ}KnP
�I�WDJJFGP�PQDRPG���G��yvG�SLROKQRSOXGmDKJITIQKRISLGURKRPZPLR
�II��SXRGOPQPLRGTILKLQIKJGXRKRPZPLRG�FG�p�
�III�CPTPOPLQPXGKLEGP��POIPLQP[
u��IXRGSTGKJJG�KXRGQSLROKQRXG{IRVGlutGpD�JIQGUQVSSJGNIXROIQRX
t�pOS�IEPGRVOPPG���GOPTPOPLQPXG�zKZPMG�IRJPMGKLEGpVSLPGzDZ�PO�GKXXSQIKRPEG{IRVGRVOPPG���G
EITTPOPLRG�OS�PQRXG��D�JIQGSOG�OI�KRPGXPQRSO�GSTGXIZIJKOGXQS�PGKLEGXI�PGRSGRVPGSLPGIEPLRITIPEG
ILGRVIXGQSLROKQR�GG�EEIRISLKJJFMGILQJDEPGRVPGLKZPXGSTGR{SGZK�SOGXD��JIPOXGDXPEGTSOGPKQVGSTG
RVPXPGRVOPPG���G�OS�PQRX�

�t�wSO}TSOQPGKLEGwSO}GpJKLG�GpOS�IEPGKGEPRKIJPEG{OIRRPLGwSO}GpJKLG{VIQVGXVKJJGEPZSLXROKRPGRVPG
QSLROKQRSO�XGDLEPOXRKLEILnGSTGS�POKJJG�OS�PQRGXQS�PGKLEGXVKJJGILQJDEPMG�DRGLSRG�PGJIZIRPEMGRSGRVPG
TSJJS{ILn[
�I�UP�DPLRIKJGJIXRILnGSTGX�PQITIQG�OS�PQRGKQRI�IRIPXGOP�DIOPEGRSGXDQQPXXTDJJFGQSZ�JPRPGRVPGwSO}GSTG
RVPGQSLROKQR�
u��LQJDEPG�OIRIQKJG�IJPXRSLPXM
t��LQJDEPG�VKXILnGSTGRVPGwSO}MGITGOP�DIOPE�
���LQJDEPGJIXRILnGSTGJSLnGJPKEGIRPZX�
x��Z�KQRGSTG{PKRVPOGKLEGOPXROIQRPEG{SO}G�POISE�X��
v�URKRPZPLRGRVKRGRVPG�OS�PQRGQKLG�PGQSZ�JPRPEGILGPXRK�JIXVPEGRIZP�G

�II�CPXDZPXGTSOG�SLROKQRSO�XG�OS�SXPEGXD�PO�IXSOFGXRKTTMGILQJDEILnG�DKJITIQKRISLXGTSOGX�PQIKJI�PEG
P��PORIXPGSOGKLFGQPORITIQKRISL�X�GOP�DIOPEGRSG�POTSOZGRVPGwSO}�

�III�zKZPXGSTG�OS�SXPEGZK�SOGXD��QSLROKQRSOXG�ZSOPGRVKLGuv�GSTGRVPG�IEGKZSDLR�GKLEGKGJIXRILnGSTG
RVPGOPJKRPEGROKEPGSTG{SO}GKLEG�KJDP�

�I���LFGX�PQIKJGQSSOEILKRISLGOP�DIOPZPLRXG{IRVGSRVPOGROKEPX�
����LFGX�PQIKJGXRSOKnPGKLEGXRKnILnGOP�DIOPZPLRXGTSOGQSLXRODQRISLGZKRPOIKJX�GGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
��I��LFGSRVPOGX�PQIKJGOP�DIOPZPLRX�

���NPRKIJPEG�SXRGYXRIZKRP[
�I��GQS�FGSTGKGNPRKIJPEG�SXRGYXRIZKRPGSDRJILPEGILG�U�GTSOZKR�

�������������� ¡
������¢G�TRPOGLSRITIQKRISLGSTGXPJPQRISLGTSOGRVPGK{KOEGSTGRVPG�SLROKQRMGRVPG£IEEPOGXVKJJMGKXGXSSLGKXG�OKQRIQK�JPGSOGKXGXRI�DJKRPEG
ILGRVPG£IEEILnGNSQDZPLRXMGXD�ZIRGILG{OIRILnGRSGRVPGo{LPOGRVOSDnVGRVPG�OQVIRPQR[

�¢ KGEPXInLKRISLGSTGRVPGwSO}GRSG�PG�POTSOZPEG{IRVGRVPG£IEEPO�XGS{LGTSOQPX¤
�¥ LKZPXGSTGRVPG�OILQI�KJG�OSEDQRXGKLEGXFXRPZXG�OS�SXPEGTSOGRVPGwSO}GKLEGRVPGZKLDTKQRDOPOXGKLEGXD��JIPOXGSTG

PKQV¤GKLE
�� LKZPXGSTG�POXSLXGSOGPLRIRIPXG�ILQJDEILnGRVSXPG{VSGKOPGRSGTDOLIXVGZKRPOIKJXGSOGP�DI�ZPLRGTK�OIQKRPEGRSGKG

X�PQIKJGEPXInL�G�OS�SXPEGTSOGRVPG�OILQI�KJG�SORISLXGSTGRVPGwSO}�

������¥G�VPG£IEEPOG{IJJG�PGOP�DIOPEGRSGPXRK�JIXVGRSGRVPGXKRIXTKQRISLGSTGRVPG�OQVIRPQRGKLEGo{LPOGRVPGOPJIK�IJIRFGKLEG
OPX�SLXI�IJIRFGSTGRVPG�POXSLXGSOGPLRIRIPXG�OS�SXPEGRSGTDOLIXVGKLEG�POTSOZGRVPGwSO}GEPXQOI�PEGILGRVPG£IEEILnGNSQDZPLRX�
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CDEFGFGHIJKLJHMLHMNOHOPOQRMKLSHLTHMNOHULSMJVQMWHMNOHXJQNKMOQMHYKZZHSLMKT[HMNOH\K]]OJHKTHOKMNOJHMNOĤYSOJHLJHXJQNKMOQMWHVTMOJH
]ROHKS_ÒMKaVMKLSWHNV̀HJOV̀LSVbZOHLbcOQMKLSHMLHVHdOJ̀LSHLJHOSMKM[HdJLdL̀O]Hb[HMNOH\K]]OJeHfTHMNOĤYSOJHLJHXJQNKMOQMHNV̀H
JOV̀LSVbZOHLbcOQMKLSHMLHVHdJLdL̀O]HdOJ̀LSHLJHOSMKM[WHMNOH\K]]OJHgV[WHVMHMNOH\K]]OJh̀HLdMKLSWHYKMN]JVYHMNOH\K]HLJH̀RbgKMHVSH
VQQOdMVbZOH̀Rb̀MKMRMOHdOJ̀LSHLJHOSMKM[eHiNOH\K]]OJHgV[HVZ̀LH̀RbgKMHVS[HJOjRKJO]HV]cR̀MgOSMHKSHMNOH\V̀OH\K]HLJHXZMOJSVMOH
\K]HMLHVQQLRSMHTLJHMNOH]KTTOJOSQOHKSHQL̀MHLQQV̀KLSO]Hb[H̀RQNH̀Rb̀MKMRMKLSeHiNOĤYSOJHgV[HVQQOdMHMNOHV]cR̀MO]HbK]HdJKQOHLJH
]K̀jRVZKT[HMNOH\K]]OJeHfSHMNOHO_OSMHLTHOKMNOJHYKMN]JVYVZHLJH]K̀jRVZKTKQVMKLSWHbK]H̀OQRJKM[HYKZZHSLMHbOHTLJTOKMO]e

CDEFGFkHIOJ̀LS̀HVS]HOSMKMKÒHdJLdL̀O]Hb[HMNOH\K]]OJHVS]HMLHYNLgHMNOĤYSOJHVS]HXJQNKMOQMHNV_OHgV]OHSLHJOV̀LSVbZOH
LbcOQMKLSHgR̀MHbOHR̀O]HLSHMNOHlLJmHTLJHYNKQNHMNO[HYOJOHdJLdL̀O]HVS]H̀NVZZHSLMHbOHQNVSaO]HOPQOdMHYKMNHMNOHYJKMMOSH
QLS̀OSMHLTHMNOĤYSOJHVS]HXJQNKMOQMe

nopqrstDuDDDvtowxoynzrtD{xz|Dnz|Dvn}ytzpD{xz|
CDuF~D{���Do�����������
CDuF~F~HfTH̀MKdRZVMO]HKSHMNOH\K]]KSaH�LQRgOSM̀WHMNOH\K]]OJH̀NVZZHTRJSK̀NHbLS]̀HQL_OJKSaHMNOHTVKMNTRZHdOJTLJgVSQOHLTHMNOH
ULSMJVQMHVS]HdV[gOSMHLTHVZZHLbZKaVMKLS̀HVJK̀KSaHMNOJORS]OJe

CDuF~F�HfTHMNOHTRJSK̀NKSaHLTH̀RQNHbLS]̀HK̀H̀MKdRZVMO]HKSHMNOH\K]]KSaH�LQRgOSM̀WHMNOHQL̀MH̀NVZZHbOHKSQZR]O]HKSHMNOH\K]eHfTHMNOH
TRJSK̀NKSaHLTH̀RQNHbLS]̀HK̀HJOjRKJO]HVTMOJHJOQOKdMHLTHbK]̀HVS]HbOTLJOHOPOQRMKLSHLTHMNOHULSMJVQMWHMNOHQL̀MHLTH̀RQNHbLS]̀H̀NVZZH
bOHV]]O]HMLHMNOH\K]HKSH]OMOJgKSKSaHMNOHULSMJVQMH�Rge

CDuF~FGHiNOH\K]]OJH̀NVZZHdJL_K]OH̀RJOM[HbLS]̀HTJLgHVHQLgdVS[HLJHQLgdVSKÒHZVYTRZZ[HVRMNLJK�O]HMLHK̀̀ROH̀RJOM[HbLS]̀HKSH
MNOHcRJK̀]KQMKLSHYNOJOHMNOHIJLcOQMHK̀HZLQVMO]e

CDuF~FkD�SZÒ̀HLMNOJYK̀OHKS]KQVMO]HbOZLYWHMNOHIOSVZH�RgHLTHMNOHIV[gOSMHVS]HIOJTLJgVSQOH\LS]̀H̀NVZZHbOHMNOHVgLRSMHLTH
MNOHULSMJVQMH�Rge
���������������������������������������� ��¡��������¢�����£����£���¤¥¥¦�����£��§��������̈¢�©�¡��¡������£����ªª���
���¢������«�������¬������£��§��������̈¢�®

HH

CDuF�Dp���D�̄D|�°�±��²D³��Dw���D�̄D{����
CDuF�F~HiNOH\K]]OJH̀NVZZH]OZK_OJHMNOHJOjRKJO]HbLS]̀HMLHMNOĤYSOJHSLMHZVMOJHMNVSHMNJOOH]V[̀HTLZZLYKSaHMNOH]VMOHLTHOPOQRMKLSH
LTHMNOHULSMJVQMeHfTHMNOHlLJmHK̀HMLHQLggOSQOH̀LLSOJHKSHJÒdLS̀OHMLHVHZOMMOJHLTHKSMOSMWHMNOH\K]]OJH̀NVZZWHdJKLJHMLH
QLggOSQOgOSMHLTHMNOHlLJmWH̀RbgKMHO_K]OSQOH̀VMK̀TVQMLJ[HMLHMNOĤYSOJHMNVMH̀RQNHbLS]̀HYKZZHbOHTRJSK̀NO]HVS]H]OZK_OJO]HKSH
VQQLJ]VSQOHYKMNHMNK̀H�OQMKLSH́eµe¶e

CDuF�F�H�SZÒ̀HLMNOJYK̀OHdJL_K]O]WHMNOHbLS]̀H̀NVZZHbOHYJKMMOSHLSHXfXH�LQRgOSMHX·¶µWHIOJTLJgVSQOH\LS]HVS]HIV[gOSMH
\LS]e

CDuF�FGHiNOHbLS]̀H̀NVZZHbOH]VMO]HLSHLJHVTMOJHMNOH]VMOHLTHMNOHULSMJVQMe

CDuF�FkHiNOH\K]]OJH̀NVZZHJOjRKJOHMNOHVMMLJSO[̧KŞTVQMHYNLHOPOQRMÒHMNOHJOjRKJO]HbLS]̀HLSHbONVZTHLTHMNOH̀RJOM[HMLHVTTKPHMLHMNOH
bLS]HVHQOJMKTKO]HVS]HQRJJOSMHQLd[HLTHMNOHdLYOJHLTHVMMLJSO[e

nopqrstD¹DDDtzºytonpqxzDxwDp»tDvoxvx¼t|DrxzponrpD|xrºytzp¼
CD¹F~DULdKÒHLTHMNOHdJLdL̀O]HULSMJVQMH�LQRgOSM̀HNV_OHbOOSHgV]OHV_VKZVbZOHMLHMNOH\K]]OJHVS]HQLS̀K̀MHLTHMNOHTLZZLYKSaH
]LQRgOSM̀½

F~ XfXH�LQRgOSMHX¶·µ¾¿µÀÀÁWH�MVS]VJ]HÂLJgHLTHXaJOOgOSMH\OMYOOSĤYSOJHVS]HULSMJVQMLJWHRSZÒ̀H
LMNOJYK̀OH̀MVMO]HbOZLYe
���������£�����«ª����Ã�Ã�Ä��¢������¢� ��©�¡��ª¢�¡�¬�����©�����Ä��¢������¡�ª�®

HH

F� XfXH�LQRgOSMHX¶À¶¾¿µÀ¶́WHÅPNKbKMHXWHfS̀RJVSQOHVS]H\LS]̀WHRSZÒ̀HLMNOJYK̀OH̀MVMO]HbOZLYe
���������£�����«ª����Ã�Ã�Ä��¢������¢� ��©�¡��ª¢�¡�¬�����©�����Ä��¢������¡�ª�®

HH
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CD EFEGHIJKLMNOGEPQPRSPTUVWGXMNMYZ[G\IN]̂ÔIN_GÌGOaMG\INOYZJOG̀IYG\IN_OYKJÔINWGKN[M__GIOaMYb̂_MG
_OZOM]GcM[Ibd
efghijklkmilnopqrikilsfsltonupigklgupvijwlxgnruyxgzl{i|jwl|gyltonupigklkxkri}~

GG

C� EFEGHIJKLMNOG�PTQRSPTUQWG�K̂[]̂N�GFǸIYLZÔING�I]M[̂N�GZN]GĤ�̂OZ[GHZOZG��âĉOWG]ZOM]GZ_G
N̂]̂JZOM]GcM[Ib�
efghijklkmily|kilo�lkmil���������}~

GG

C� HYZb̂N�_

������ ����� ����
GG

C� ��MĴ̀ ĴZÔIN_

������  ����� ���� ¡�¢�£

GG

C¤ E]]MN]Z�

������ ���� ¡�¢�£
GG

C¥ ¦OaMYG��âĉO_�
e§min̈l|rrlvo©ihlkm|kl|qqr{l|gylxgnruyil|qqjoqjx|kilxg�ojp|kxoglxyigkx�{xgzlkmili©mxvxklªmijilji«uxjiy}~

¬��® EFEGHIJKLMNOG�PT̄RSPTU°WG�K_OẐNZc[MG±YI²MJO_G��âĉOWG]ZOM]GZ_ĜN]̂JZOM]GcM[Ib�
efghijklkmily|kilo�lkmil���³����́}~

GG

¬��® µaMG�K_OẐNZĉ[̂O¶G±[ZN�

����� ���� ¡�¢�£
GG

¬��® �K��[MLMNOZY¶GZN]GIOaMYG\IN]̂ÔIN_GÌGOaMG\INOYZJO�

������ � ����� ���� ¡�¢�£

GG

C· ¦OaMYG]IJKLMNO_G[̂_OM]GcM[Ib�
ȩxhklmijil|g{l|yyxkxog|rlyonupigkhlkm|kl|jilxgkigyiylkol�ojplq|jklo�lkmil¹joqohiyl§ogkj|nkltonupigkh}~

GG

º»¼½¾¿ÀÁÂÁÁÁ¼ºÃÀÄ

ÅÁÂÆÇÁÁÄº¿ÀÄÁ¼ºÃ
ÅÁÂÆÇÆÇÁ�OZOMGZN]G[IJZ[G_Z[M_GOZ�GINGLZOMŶZ[_ĜNJIY�IYZOM]ĜNOIGOaMGJIN_OYKJÔING_aZ[[GNIOGcMĜNJ[K]M]ĜNGOaMG�̂]dG¦bNMYĜ_G
ZGOZ�ÈM�ML�OGIY�ZN̂ÉZÔINGZN]Gb̂[[GOZÊMGÔO[MGOIGLZOMŶZ[_GK_M]ĜNGOaMG±YI²MJOĜNGIY]MYGOIG�MYL̂OGOZ�GM�ML�ÔINd
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DEFGHGIEJKLMNOKPQQORSNLPTUOVMNWPRPVXWMOKPWUOJKLMNYTOZX[O\[M]̂ WP_LÒS]aMNOW_OTSVVMTTRSQObPccMNOR_NOSTMOPLÔSNVUXTPLdO
WXLdPaQMÔMNT_LXQÔN_̂MNWeONMfSPNMcOR_NOgN_hMVWi

DEFGHGjEZX[O\[M]̂ WP_LOc_MTOL_WOX̂ Q̂eOW_O]XVUPLMNekOMfSP̂]MLWkOW__QTkO_NO_WUMNOPWM]TÔSNVUXTMckOQMXTMckONMLWMckO_NO
_WUMNKPTMOXVfSPNMcOR_NOV_LWNXVW_NYTOSTMOMlMLOWU_SdUO]XVUPLMNekOMfSP̂]MLWkOW__QTkO_NO_WUMNOPWM]TOXNMOSTMcOMPWUMNOPLÔXNWO_NO
MLWPNMQeO_LOm_NniO\[M]̂ WP_LOTUXQQOX̂ Q̂eO_LQeOW_O]XWMNPXQTORSQQeOPLV_N̂_NXWMcOPLW_Om_NnO_ROo_LWNXVWOXTOXVVM̂WMcOXLcO
X̂ N̂_lMcOaeOpNVUPWMVWi

qrstuvwEHxEEEyz{|}

DHxGHE~wr�zr�q{uwEyz{|Eq{|E~q��w{sEyz{|
DEHxGHGHE�SVVMTTRSQObPccMNOTUXQQORSNLPTUOW_OJKLMNOa_LcTOV_lMNPLdORXPWURSQÔMNR_N]XLVMO_ROo_LWNXVWOXLcÔXe]MLWO
_aQPdXWP_LTOWUMNMOSLcMNi

DEHxGHGIE�M̂XNXWMÔXe]MLWOXLcÔMNR_N]XLVMOa_LcTOTUXQQOaMORSNLPTUMcOR_NOMXVUOV_LWNXVWiO�U_SQcOXOV_LWNXVW_NOaPcO]SQWP̂QMO
V_LWNXVWTiO\XVUOV_LWNXVWONMfSPNMTOPWTO_KLOPLcPlPcSXQQeÔXVnXdMcOTSa]PTTP_LOXLcOTUXQQOPLVQScMOXQQOV_LWNXVWOc_VS]MLWTiOpLeO
TSa]PTTP_LOV_LTPTWPLdO_RO]SQWP̂QMOaPcTÔXVnXdMcOXTO_LMkOV_SQcOaMONMhMVWMciO

qrstuvwEHHEEEw�q�t{qstz{Ez�Es�wE}tsw

DHHGHEE~rtzrEqrrq{�w�w{s}
DEHHGHGHEbPccMNTO]XeOlPTPWOWUMOM[PTWPLdORXVPQPWPMTOaeO]XnPLdÔNP_NOXNNXLdM]MLWTOKPWUO�NiO�SceO�PQQXLePkO�PNMVW_NO_RO
�XVPQPWPMTkOWMQM̂U_LMO������������i

qrstuvwEHIEEE}�y}sts�stz{}Ez�E�qswrtqv}Eq{|Ew��t~�w{s

DHIGHEEw��t�qvw{u�Euvq�}w

DEHIGHGHEmUMLMlMNOXO]XWMNPXQkOXNWPVQMkO_NÔPMVMO_ROMfSP̂]MLWOPTOPcMLWPRPMcO_LOWUMO�NXKPLdTO_NOPLOWUMO�̂MVPRPVXWP_LTOaeO
NMRMNMLVMOW_O]XLSRXVWSNMNTYO_NOlMLc_NTYOLX]MTkOWNXcMOLX]MTkOVXWXQ_dOLS]aMNTkO_NOWUMOQPnMkOPWOPTOT_OPcMLWPRPMcOR_NOWUMÔSN̂_TMO
_ROMTWXaQPTUPLdOXOTWXLcXNckOXLcOXLeO]XWMNPXQkOXNWPVQMkO_NÔPMVMO_ROMfSP̂]MLWO_RO_WUMNO]XLSRXVWSNMNTO_NOlMLc_NTOKUPVUOKPQQO
M̂NR_N]OXcMfSXWMQeOWUMOcSWPMTOP]̂ _TMcOaeOWUMOdMLMNXQOcMTPdLOKPQQOaMOV_LTPcMNMcOMfSXQQeOXVVM̂WXaQMÔN_lPcMcOWUMO]XWMNPXQkO
XNWPVQMkO_NÔPMVMO_ROMfSP̂]MLWOT_ÔN_̂_TMcOPTkOPLOWUMO_̂PLP_LO_ROWUMOpNVUPWMVWkO_ROMfSXQOTSaTWXLVMkOX̂ M̂XNXLVMkOXLcORSLVWP_LiO
�WOTUXQQOL_WOaMÔSNVUXTMcO_NOPLTWXQQMcOaeOWUMOo_LWNXVW_NOKPWU_SWOWUMOpNVUPWMVWYTOKNPWWMLOX̂ N̂_lXQi
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KLMNMNOPOQRSTURVORWOVSXRYSVOZWOZYORYWQZY[SO\]ŜSOURVWOẐSÔS[SR_SVOX̂̀aOQ\̀ Ò̂Oà ŜObRVVŜWO\]̀OẐSOQ]SOc̀\O
ŜWd̀YWR_SObRVVŜWeOZYVOQ]SR̂ÒXXŜWOẐSORVSYQR[ZcfOOgQORWOQ]SOd̀cR[hÒXOQ]SOiRWQ̂R[QOQ̀OWSQQcSOQ]SÒjQ[̀aSÒXOQRSTURVWOUhO
SRQ]ŜOV̂Z\RYkOZOYZaSOX̂̀aOZO]ZQÒ̂OXcRddRYkOZO[̀RYO\RQ]RYOlmO]̀ĵWÒXOQ]SOURVÒdSYRYkfOOPccOZXXS[QSVOXR̂aWO\RccOUSO
ỲQRXRSVÒXOQ]SOQRSeOQ]SOQRaSOZYVOdcZ[SÒXOQ]SÔSẀcjQR̀YÒXOQ]SOQRSOZYVOW]ZccOUSORY_RQSVOQ̀O\RQYSWWOQ]SÒjQ[̀aSfOO
PQQSYVZY[SORWOỲQOaZYVZQ̀̂hfOOn]SOV̂Z\RYkoXcRdO\RccOUSO]ScVOZQOQ]SOiRWQ̂R[QOPVaRYRWQ̂ZQR̀YOpXXR[SfOOn\̀ORadẐQRZcO
\RQYSWWSWO\RccOUSOd̂̀ _RVSVOZYVOW]ZccOUSOd̂SWSYQfOOPccOZQQSYVSSWO\RccOZ[qỲ\cSVkSOQ]SÔSWjcQWÒXOQ]SOQRSTÛSZqŜÒYOQ]SO
URVOQZUjcZQR̀YOW]SSQfOOPccOXR̂aWOZXXS[QSVOUhOQ]SOURVWO\RccOUSOỲQRXRSVÒXOQ]SÔSWjcQWfOOn]SÔSWjcQWOdĵWjZYQOQ̀OQ]RWOd̂̀ _RWR̀YO
W]ZccOUSO[̀YWRVŜSVOXRYZcf

KLMNMrOPccOURVWOajWQOUSOZ[[̀adZYRSVOUhsO

t ujcchO[̀adcSQSOURVOX̀̂aO
t bRVOb̀YVO
t v̀YTẁccjWR_SOwŜQRXR[ZQR̀YO
t ĝZYOiR_SWQaSYQOwŜQRXR[ZQR̀YO
t ẁ d̂̀ ẐQSOxSẀcjQR̀YWO
t yjUWQRQjQR̀YOzRWQO
t zRWQÒXOyjU[̀YQ̂Z[Q̀̂WO
t {YRQOd̂R[RYkO|RXOZddcR[ZUcS}O
t y[]SVjcSÒXO~ZcjSWO|XRccSVÒjQOXRScVWÒYOURVOX̀̂a}O
t gYWĵZY[SO[ŜQRXR[ZQR̀YOZ[[̀adZYRSVOUhOP[[̀ V̂OX̀̂afO|PccO[Ẑ̂RŜWOX̀̂Od̀cR[RSWOajWQOUSO�������������
��������ORYOvS\O�̀ q̂OyQZQS}O�OySSOPgPOl�lOX̀̂Oà ŜOVSQZRcWfO

uZRcĵSOQ̀Od̂̀ _RVSOZccOQ]SWSOV̀[jaSYQWO\RccOUSOk̂̀ jYVWOX̀̂OURVOVRW�jZcRXR[ZQR̀YfO
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�IJ��O�������I���������I���� ���¡¢n]SOZddẐSYQOc̀\OURVVŜOajWQOWjUaRQOQ]SÔS�jR̂SVOd̂STZ\ẐVOWjUaRQQZcOdZ[qZkSO
VSW[̂RUSVOUSc̀\OQ̀OQ]SOp\YŜOZYVOP̂[]RQS[QO\RQ]RYOm£O]̀ĵWOZXQŜOQ]SOURVWOẐSÒdSYSVf�

vZYjSQO{YR̀YOûSSOy[]̀ c̀OiRWQ̂R[Q
xjVhO~RccZYhReOiR̂S[Q̀̂ÒXOy[]̀ c̀OuZ[RcRQRSW
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EFFGHIJKLMNONPKLQFPRPOFRSLJKRKNTNPKLUVLWXH
EFFFGYNQNMNPONJLRPZLN[\NMFNPON]

_̂ F̀JKLIQLRSSL\RJKLOIPKMROKJLaFKbLĉdLXeUSFOLfObIISLgFJKMFOKJ
d_XMIhFZNLKbMNNLEiGLMNQNMNPONJLEjRTNkLlFKSNkLRPZLXbIPNLjeTUNMGLRJJIOFRKNZLaFKbLKbMNNL
EiGLZFQQNMNPKL\MImNOKJLE\eUSFOLIML\MFhRKNLJNOKIMGLIQLJFTFSRMLJOI\NLRPZLJFnNLKILKbNLIPNL
FZNPKFQFNZLFPLKbFJLOIPKMROK_LLoZZFKFIPRSSVkLFPOSeZNLKbNLPRTNJLIQLKaILTRmIMLJe\\SFNMJL
eJNZLQIMLNRObLIQLKbNJNLKbMNNLEiGL\MImNOKJ_

EdGpIMqQIMONLRPZLpIMqLXSRPLrLXMIhFZNLRLZNKRFSNZLaMFKKNPLpIMqLXSRPLabFObLJbRSSLZNTIPJKMRKNLKbNL
OIPKMROKIMsJLePZNMJKRPZFPtLIQLIhNMRSSL\MImNOKLJOI\NLRPZLJbRSSLFPOSeZNkLUeKLPIKLUNLSFTFKNZkLKILKbNL
QISSIaFPt]
EFGfNueNPKFRSLSFJKFPtLIQLJ\NOFQFOL\MImNOKLROKFhFKFNJLMNueFMNZLKILJeOONJJQeSSVLOIT\SNKNLKbNLpIMqL
IQLKbNLOIPKMROK_
_̂ vPOSeZNLWMFKFORSLHFSNJKIPNJk
d_vPOSeZNL\bRJFPtLIQLKbNLpIMqkLFQLMNueFMNZ_
i_vPOSeZNLSFJKFPtLIQLSIPtLSNRZLFKNTJ_
w_vT\ROKLIQLaNRKbNMLRPZLMNJKMFOKNZLaIMqL\NMFIZEJG_
x_fKRKNTNPKLKbRKLKbNL\MImNOKLORPLUNLOIT\SNKNZLFPLNJKRUSFJbNZLKFTN_L

EFFGYNJeTNJLQIMLWIPKMROKIMsJL\MI\IJNZLJe\NMhFJIMVLJKRQQkLFPOSeZFPtLueRSFQFORKFIPJLQIML
J\NOFRSFnNZLN[\NMKFJNLIMLRPVLONMKFQFORKFIPEJGLMNueFMNZLKIL\NMQIMTLKbNLpIMq_

EFFFGjRTNJLIQL\MI\IJNZLTRmIMLJeUyOIPKMROKIMJLETIMNLKbRPL̂xzLIQLKbNLUFZLRTIePKGLRPZLRLSFJKFPtL
IQLKbNLMNSRKNZLKMRZNLIQLaIMqLRPZLhRSeN_

EFhGoPVLJ\NOFRSLOIIMZFPRKFIPLMNueFMNTNPKJLaFKbLIKbNMLKMRZNJ_
EhGoPVLJ\NOFRSLJKIMRtNLRPZLJKRtFPtLMNueFMNTNPKJLQIMLOIPJKMeOKFIPLTRKNMFRSJ_LLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
EhFGoPVLIKbNMLJ\NOFRSLMNueFMNTNPKJ_

EiGgNKRFSNZLWIJKL{JKFTRKN]
EFGoLOI\VLIQLRLgNKRFSNZLWIJKL{JKFTRKNLIeKSFPNZLFPLWfvLQIMTRK_

|}~���

�� ovoLgIOeTNPKLô �̂�rd�̂�kLôid�rd���kLfKRPZRMZL�IMTLIQLotMNNTNPKL�NKaNNPL�aPNMLRPZL
WIPKMROKIMkLePSNJJLIKbNMaFJNLJKRKNZLUNSIa_

|}~���

�� ovoLgIOeTNPKLod�̂�rd�̂�kLodid�rd�̂�kL�NPNMRSLWIPZFKFIPJLIQLKbNLWIPKMROKLQIMLWIPJKMeOKFIPkL
ePSNJJLIKbNMaFJNLJKRKNZLUNSIa_
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��������fKRKNLRPZLSIORSLJRSNJLKR[LIPLTRKNMFRSJLFPOIM\IMRKNZLFPKILKbNLOIPJKMeOKFIPLJbRSSLPIKLUNLFPOSeZNZLFPLKbNL�FZ_L�aPNML
FJLRLKR[yN[NT\KLIMtRPFnRKFIPLRPZLaFSSLKRqNLKFKSNLKILTRKNMFRSJLeJNZLFPLKbNLXMImNOKLFPLIMZNMLKIL\NMTFKLKR[LN[NT\KFIP_

���������aPNMLaFSSLQeMPFJbLONMKFQFORKNLaFKbL�aPNMsJLlR[L{[NT\KFIPLjeTUNMLKILJeOONJJQeSL�FZZNMLQIMLeJNLFPL\eMObRJFPtL
KRPtFUSNL\NMJIPRSL\MI\NMKVLMNueFMNZLQIMLXMImNOK_

��������lR[L{[NT\KFIPLZINJLPIKLR\\SVLKILTRObFPNMVkLNueF\TNPKkLKIISJkLIMLIKbNMLFKNTJL\eMObRJNZkLSNRJNZkLMNPKNZkLIML
IKbNMaFJNLROueFMNZLQIMLOIPKMROKIMsJLeJNLNhNPLKbIetbLTRObFPNMVkLNueF\TNPKkLKIISJkLIMLIKbNMLFKNTJLRMNLeJNZLNFKbNMLFPL\RMKL
IMLNPKFMNSVLIPLpIMq_L{[NT\KFIPLJbRSSLR\\SVLIPSVLKILTRKNMFRSJLQeSSVLFPOIM\IMRKNZLFPKILpIMqLIQLWIPKMROKLRJLROON\KNZLRPZL
R\\MIhNZLUVLoMObFKNOK_
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EFGHIGIGFJKLLMNNOKPQRSTTMUQNVWPPQOKUXSNVQYZQ[\XMUQ]ZXTNQLẐMUSX_QOWSYVOKPQ̀MUOZUaWXLMQZOQbZXYUWLYQWXTQ̀WcaMXYQ
Z]PS_WYSZXNQYVMUMQKXTMUd

EFGHIGIeFJM̀WUWYMQ̀WcaMXYQWXTQ̀MUOZUaWXLMQ]ZXTNQNVWPPQ]MQOKUXSNVMTQOZUQMWLVQLZXYUWLYdQJVZKPTQWQLZXYUWLYZUQ]STQ
aKPYS̀PMQLZXYUWLYNdQfWLVQLZXYUWLYQUMgKSUMNQSYNQZ\XQSXTŜSTKWPPcQ̀WLhW_MTQNK]aSNNSZXQWXTQNVWPPQSXLPKTMQWPPQLZXYUWLYQ
TZLKaMXYNdQiXcQNK]aSNNSZXQLZXNSNYSX_QZOQaKPYS̀PMQ]STNQ̀WLhW_MTQWNQZXMjQLZKPTQ]MQUMkMLYMTdQ

lmnopqrFGGFFFrsltoulnovuFvwFnxrFyonr

EGGIGFFzmovmFlmmlu{rtruny
EFGGIGIGFRSTTMUNQaWcQ̂SNSYQYVMQM|SNYSX_QOWLSPSYSMNQ]cQaWhSX_Q̀USZUQWUUWX_MaMXYNQ\SYVQ}UdQ~KTcQ�SPPWXcSjQ�SUMLYZUQZOQ
�WLSPSYSMNjQYMPM̀VZXMQ������������d

lmnopqrFGeFFFy��ynon�novuyFvwFtlnrmolqyFlu�Fr��oztrun

EGeIGFFr��o�lqrup�Fpql�yr

EFGeIGIGF�VMXM̂MUQWQaWYMUSWPjQWUYSLPMjQZUQ̀SMLMQZOQMgKS̀aMXYQSNQSTMXYSOSMTQZXQYVMQ�UW\SX_NQZUQSXQYVMQJ̀MLSOSLWYSZXNQ]cQ
UMOMUMXLMQYZQaWXKOWLYKUMUN�QZUQ̂MXTZUN�QXWaMNjQYUWTMQXWaMNjQLWYWPZ_QXKa]MUNjQZUQYVMQPShMjQSYQSNQNZQSTMXYSOSMTQOZUQYVMQ
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Ẁ ÙẐWPd



����������	
���������������������
��������	����������������
������������ !����������	��	�
�
�
���"������
��
�#$� �������	��	�
�
�
���"������
��
�#$� ���#$�
�������
%���#��	�� ������	
���
�������	
�$�����
�������&���"�!����������	��	�
�
�
���"������
��
���!����������	
�'�������������
�()�*)((�+!��	���,�-,������	����
.�����/���������-�'������0�������	��-,�,����#����	�
�"���������#��������	����"����	�1
���������	��#��	�������	���2��������	��������	���'�
��
���������	
���
�
������	
�3�!������"�4��������!�������
���������
������
��	�#��1���������	"�5�����	
���
������
6789:;<=87>� ?-�*-*�(@

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����ijh}zts�xtnr}zjtrj�noouszij
rtqusjtql}jtqrzujloontnr}zjl}ojou�utnr}zjzqr~}jn}jtqujlzzrxnltuoj�oontnr}zjl}ojku�utnr}zj�u�rst�

�������������������������������������������������������������
��� ¡¢£¤¥

�������������������������������������������������������������
�¦�§̈¢¤¥

�������������������������������������������������������������
�©ª§¢£¤



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

GC BID FORM 00 30 01 - 1 of 10

SECTION 00 30 01 - GC BID FORM
CONTRACT 2 – GENERAL CONSTRUCTION PROPOSAL (GC-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 4 Projects, dated February 6, 2024 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.



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

GC BID FORM 00 30 01 - 2 of 10

MILLER ELEMENTARY 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: 

A. Unit Price GC-#1: $___________ Dollars $ No Cents

B. Unit Price GC-#2: $___________ Dollars $ No Cents

C. Unit Price GC-#3: $___________ Dollars $ No Cents

D. Unit Price GC-#4: $___________ Dollars $ No Cents

E. Unit Price GC-#5: $___________ Dollars $ No Cents

F. Unit Price GC-#6: $___________ Dollars $ No Cents

G. Unit Price GC-#7: $___________ Dollars $ No Cents

H. Unit Price GC-#8: $___________ Dollars $ No Cents

I. Unit Price GC-#9: $___________ Dollars $ No Cents

ALTERNATES: 

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



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

GC BID FORM 00 30 01 - 3 of 10

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

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.

1. Time of Commencement and Completion:

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



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

GC BID FORM 00 30 01 - 4 of 10

2. Rejection of Bids:

The Bidder acknowledges that the Owner reserves the right to waive any informality in, or to reject any or all Bids.

3. Attachments: 

Obtain and attach the following documents to each individual Bid. 

a. Corporate Resolutions

b. Non-Collusive Bid Certification

c. Iran Divestment Act Affidavit

d. Bid Security

e. Subcontractor List

f. Substitution List

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

GC BID FORM 00 30 01 - 5 of 10

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

4. Work Cost Breakdown: 

This form shall be filled out and submitted by the Contractor. The grand total must equal the BASE BID under Section I (A) 
“THE BID”.  UNIT PRICES are required for the items listed in the Unit Prices section of the work cost breakdown.  Unit 
prices will be provided for use if the required quantities are more or less than the quantities indicated in the plans and 
specifications.  Failure to complete the work cost breakdown may result in the disqualification of the bid.  As itemized in the 
“Instructions to Bidders” for a complete Bid Form include the following which must be filled out completely, failure to comply 
with any listed below bid will be a rejected bid:

a. Bid Form, all costs must be shown in each CSI section and totaled, failure to breakdown these costs will be subject to 
disqualification of bid. 

b. Unit costs

Contract Number: Contract No. 02 – General Construction (GC-01)    

Contract Titles: As noted in the Notec to Bidders 00 03 00    

 Date:   

* Refer to specification Section 012900 Payment Procedures for additional information

Description QTY Unit  Total 

General Requirements (Submittals, Punchlist, etc.)    

012100 Allowances - Unforeseen Conditions 1 NA  

020800 Asbestos Abatement    

024100 Selective Demolition (Labor)

024100 Selective Demolition (Material)

033400 Self-Leveling Toppings (Labor)

033400 Self-Leveling Toppings (Material)



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

GC BID FORM 00 30 01 - 6 of 10

037330 Concrete Repair Work (Labor)

037330 Concrete Repair Work (Material)

040120 Maintenance and Restoration of Brick Masonry (Labor)

040120 Maintenance and Restoration of Brick Masonry (Material)

040305.13 Restoration Mortars (Labor)

040305.13 Restoration Mortars (Material)

040305.16 Restoration Masonry Repointing (Labor)

040305.16 Restoration Masonry Repointing (Material)

042200 Concrete Unit Masonry (Labor)

042200 Concrete Unit Masonry (Material)

051200 structural steel (Labor)

051200 structural steel (Material) 

053100 steel decking (Labor)

053100 steel decking (Material)

055000 metal fabrications (Labor)

055000 metal fabrications (Material)

055213 pipe and tube railings (Labor)

055213 pipe and tube railings (Material)

061000 Rough Carpentry (Labor)

061000 Rough Carpentry (Material)

064023 Interior Architectural Woodwork (Labor)

064023 Interior Architectural Woodwork (Material)

072100 Thermal Insulation (Labor)

072100 Thermal Insulation (Material)

078413 Penetration Firestopping (Labor)    

078413 Penetration Firestopping (Material)

079200 Joint Sealant (Labor)



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

GC BID FORM 00 30 01 - 7 of 10

079200 Joint Sealant (Material)

081113 Hollow Metal Doors and Frames (Labor)    

081113 Hollow Metal Doors and Frames (Material)

081116 fire rated aluminum full vision doors and frames (Labor)

081116 fire rated aluminum full vision doors and frames (Material)

081416 flush wood door (Labor) 

081416 flush wood door (Material)

083113 access doors and frames (Labor)

083113 access doors and frames (Material)

084113 Aluminum Framed Entrances and Storefronts (Labor)

084113 Aluminum Framed Entrances and Storefronts (Material)

085671 Bullet-Resistant Steel Window (Labor)    

085671 Bullet-Resistant Steel Window (Material)

087100 Door Hardware (Labor)

087100 Door Hardware (Material)

088300 Mirrors (Labor)    

088300 Mirrors (Material)

088717 safety and security glazing films (Labor) 

088717 safety and security glazing films (Material)

090370 bonded terrazzo to match existing (Labor)

090370 bonded terrazzo to match existing (Material)

092216 non-structural metal framing Labor)

092216 non-structural metal framing (Material)

092900 gypsum board (Labor) 

092900 gypsum board (Material)



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

GC BID FORM 00 30 01 - 8 of 10

093013 ceramic tile (Labor)

093013 ceramic tile (Material)

095123 acoustical ceiling tile (Labor)

095123 acoustical ceiling tile (Material)

096513 resilient base and accessories (Labor)

096513 resilient base and accessories (Material)

096519 resilient flooring (Labor) 

096519 resilient flooring (Material)

096723 resinous flooring (Labor)

096723 resinous flooring (Material)

096813 tile carpeting (Labor)

096813 tile carpeting (Material)

099100 painting (Labor)

099100 painting (Material)

099720 wall coverings (Labor)

099720 wall coverings (Material)

099100 painting (Labor)

099100 painting (Material)

101400 interior signage (labor)

101400 interior signage (Material)

102100 toilet partitions (Labor)

102100 toilet partitions (Material)

102800 toilet and bath accessories (Labor)

102800 toilet and bath accessories (Material)

111600 Bullet resistant fiberglass panels (labor)

111600 Bullet resistant fiberglass panels (Material)

122413 roller window shades (Labor)

122413 roller window shades (Material)



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

GC BID FORM 00 30 01 - 9 of 10

123661 simulated stone countertops (Labor)

123661 simulated stone countertops (Material)

124813 entrance mats and frames (Labor)

124813 entrance mats and frames (Material)

144200 wheelchair lift (Labor)

144200 wheelchair lift (Material)

Submit Bid Form in duplicate.

END OF SECTION 00 30 01



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

GC BID FORM 00 30 01 - 10 of 10
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Nanuet Union Free School District
Nanuet Bond Projects Phase 4
KSQ Design Project No. 2211003.00

Bid Set Issuance
February 6, 2024

EC BID FORM 00 30 02- 1 of 6

SECTION 00 30 02 - EC BID FORM
CONTRACT 3 – 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 4 Projects, dated February 6, 2024 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.

MILLER ELEMENTARY SCHOOL: 
____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

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



Nanuet Union Free School District
Nanuet Bond Projects Phase 4
KSQ Design Project No. 2211003.00

Bid Set Issuance
February 6, 2024

EC BID FORM 00 30 02- 2 of 6

ALLOWANCES: 

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

UNIT PRICE: NONE

ALTERNATES: 

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

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

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

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

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 



Nanuet Union Free School District
Nanuet Bond Projects Phase 4
KSQ Design Project No. 2211003.00

Bid Set Issuance
February 6, 2024

EC BID FORM 00 30 02- 3 of 6

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.

1. Time of Commencement and Completion:

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

2. Rejection of Bids:

The Bidder acknowledges that the Owner reserves the right to waive any informality in, or to reject any or all 
Bids.

3. Attachments: 

Obtain and attach the following documents to each individual Bid. 

a. Corporate Resolutions

b. Non-Collusive Bid Certification

c. Iran Divestment Act Affidavit

d. Bid Security

e. Subcontractor List

f. Substitution List

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________



Nanuet Union Free School District
Nanuet Bond Projects Phase 4
KSQ Design Project No. 2211003.00

Bid Set Issuance
February 6, 2024

EC BID FORM 00 30 02- 4 of 6

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

4. Work Cost Breakdown: 

This form shall be filled out and submitted by the Contractor. The grand total must equal the BASE BID under 
Section I (A) “THE BID”.  UNIT PRICES are required for the items listed in the Unit Prices section of the work 
cost breakdown.  Unit prices will be provided for use if the required quantities are more or less than the 
quantities indicated in the plans and specifications.  Failure to complete the work cost breakdown may result in 
the disqualification of the bid.  As itemized in the “Instructions to Bidders” for a complete Bid Form include the 
following which must be filled out completely, failure to comply with any listed below bid will be a rejected bid:

a. Bid Form, all costs must be shown in each CSI section and totaled, failure to breakdown these costs will be 
subject to disqualification of bid. 

b. Unit costs

Contract Number: Contract No. 03 – Electrical Construction (EC-01)    

Contract Titles: As noted in the Notec to Bidders 00 03 00    

 Date:   

* Refer to specification Section 012900 Payment Procedures for additional information

Description QTY Unit  Total 

General Requirements (Submittals, Punchlist, etc.)    

012100 Allowances - Unforeseen Conditions 1 NA  

078413 Penetration Firestopping (Labor)    

078413 Penetration Firestopping (Material)

079200 Joint Sealant (Labor)

079200 Joint Sealant (Material)



Nanuet Union Free School District
Nanuet Bond Projects Phase 4
KSQ Design Project No. 2211003.00

Bid Set Issuance
February 6, 2024

EC BID FORM 00 30 02- 5 of 6

144200 Wheelchair Lift (Labor)

144200 Wheelchair Lift (Material)

260505 selective demolition for electrical (Labor)

260505 selective demolition for electrical (Material)

260519 low-voltage electrical power conductors and cables 
(Labor)

260519 low-voltage electrical power conductors and cables 
(Material)    

260526 Grounding and Bonding for Electrical System (Labor)

260526 Grounding and Bonding for Electrical System 
(Material)

260529 hangers and supports for electrical systems (Labor)

260529 hangers and supports for electrical systems (Material)

260533.13 conduit for electrical systems (Labor)

260533.13 conduit for electrical systems (Material)    

260533.16 boxes for electrical systems (Labor)

260533.16 boxes for electrical systems (Material)

260533.23 surface raceways for electrical systems (Labor)

260533.23 surface raceways for electrical systems (Material)

260553 identification for electrical systems (Labor)

260553 identification for electrical systems (Material)    

260923 lighting control devices (Labor)

260923 lighting control devices (Material)

262416 panelboards (Labor)

262416 panelboards (Material)

262421 circuit breakers for existing panelboard (Labor)

262421 circuit breakers for existing panelboard (Material)

262726 wiring devices (Labor)



Nanuet Union Free School District
Nanuet Bond Projects Phase 4
KSQ Design Project No. 2211003.00

Bid Set Issuance
February 6, 2024

EC BID FORM 00 30 02- 6 of 6

262726 wiring devices (Material)

262813 Fuses (Labor)

262813 Fuses (Maaterial)

262816.16 enclosed switches (Labor)

262816.16 enclosed switches (Material)

262913 enclosed controllers (Labor)

262913 enclosed controllers (Material)

262923 variable-frequency motor controllers (Labor)

262923 variable-frequency motor controllers (Material)

265100 interior lighting (Labor)

265100 interior lighting (Material)

271000 structured cabling-voice and data- inside (Labor)

271000 structured cabling-voice and data- inside (Material)

284600 fire detection and alarm (Labor)

284600 fire detection and alarm (Material)

Submit Bid Form in duplicate.

END OF SECTION 00 30 02



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

MC BID FORM 00 30 03 - 1 of 8

SECTION 00 30 03 - MC BID FORM
CONTRACT 4 – 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 4 Projects, dated February 6, 2024 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.

MILLER ELEMENTARY SCHOOL: 

____________________________________________________________________________________



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

MC BID FORM 00 30 03 - 2 of 8

____________________________________________________________________Dollars & No Cents 

($______________________ .00)

herein referred to as the Base Bid.

ALLOWANCES: 

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

UNIT PRICE: 

A. Unit Price MC-#1: $___________ Dollars $ No Cents

B. Unit Price MC-#2: $___________ Dollars $ No Cents

ALTERNATES: 

Deduct Alternate MC-01 Alt #1: $_________________________________________ Dollar $ No Cents

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

Add Alternate MC-01 Alt #3: $_________________________________________ 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 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

MC BID FORM 00 30 03 - 3 of 8

   ____________________     ___________                ___________________     __________

  ____________________     ___________                ___________________     __________

  ____________________     ___________                ___________________     __________

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.

1. Time of Commencement and Completion:

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

2. Rejection of Bids:

The Bidder acknowledges that the Owner reserves the right to waive any informality in, or to reject any or all 
Bids.

3. Attachments: 

Obtain and attach the following documents to each individual Bid. 

a. Corporate Resolutions

b. Non-Collusive Bid Certification

c. Iran Divestment Act Affidavit

d. Bid Security

e. Subcontractor List

f. Substitution List

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

MC BID FORM 00 30 03 - 4 of 8

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

4. Work Cost Breakdown: 

This form shall be filled out and submitted by the Contractor. The grand total must equal the BASE BID under 
Section I (A) “THE BID”.  UNIT PRICES are required for the items listed in the Unit Prices section of the work 
cost breakdown.  Unit prices will be provided for use if the required quantities are more or less than the 
quantities indicated in the plans and specifications.  Failure to complete the work cost breakdown may result 
in the disqualification of the bid.  As itemized in the “Instructions to Bidders” for a complete Bid Form include 
the following which must be filled out completely, failure to comply with any listed below bid will be a rejected 
bid:

a. Bid Form, all costs must be shown in each CSI section and totaled, failure to breakdown these costs will 
be subject to disqualification of bid. 

b. Unit costs

Contract Number: Contract No. 04 – Mechanical Construction (MC-01)    

Contract Titles: As noted in the Notice to Bidders 00 03 00    

 Date:   

* Refer to specification Section 012900 Payment Procedures for additional information

Description QTY Unit  Total 



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

MC BID FORM 00 30 03 - 5 of 8

General Requirements (Submittals, Punchlist, etc.)    

012100 Allowances - Unforeseen Conditions 1 NA  

028200 Asbestos Abatement    

061000 Rough Carpentry (Labor)

061000 Rough Carpentry (Material

078413 Penetration Firestopping (Labor)

078413 Penetration Firestopping (Material)

079200 Joint Sealant (Labor)

079200 Joint Sealant (Material)

083113 access doors and frames (Labor)

083113 access doors and frames (Material)

095123 acoustical ceiling tile (Labor)    

095123 acoustical ceiling tile (Material)

096513 resilient base and accessories (Labor)

096513 resilient base and accessories (Material)

096519 resilient flooring (Labor)    

096519 resilient flooring (Material)

096723 resinous flooring (Labor)

096723 resinous flooring (Material)

096813 tile carpeting (Labor)

230501 basic hvac materials and methods (Material)

230501 basic hvac materials and methods (Labor)

230516 expansion fittings and loops for hvac piping 
(Material)

230516 expansion fittings and loops for hvac piping (Labor)

230519 meters and gauges for hvac piping (Material)

230519 meters and gauges for hvac piping (Labor)    

230548 vibration controls for hvac piping and equipment 
(Material)

230548 vibration controls for hvac piping and equipment 
(Labor)



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

MC BID FORM 00 30 03 - 6 of 8

230553 identification for hvac piping and equipment 
(Material)

230553 identification for hvac piping and equipment (Labor)    

230593 testing, adjusting, and balancing for hvac (Material)

230593 testing, adjusting, and balancing for hvac (Labor)

230713 Duct Insulation (Labor)

230713 Duct Insulation (Material)

230716 hvac equipment insulation (Material)

230716 hvac equipment insulation (Labor)

230719 hvac piping insulation (Material)

230719 hvac piping insulation (Labor)

230800 commissioning of hvac (Material)

230800 commissioning of hvac (Labor)

230923 direct-digital control system for hvac (Material)

230923 direct-digital control system for hvac (Labor)

232113 hydronic piping (Material)

232113 hydronic piping (Labor)

232114 hydronic specialties (Material)

232114 hydronic specialties (Labor)

232123 Hydronic Pumps (Labor)

232123 Hydronic Pumps (Material)

232213 steam and condensate heating piping (Material)

232213 steam and condensate heating piping (Labor)

232300 refrigerant piping (Material)

232300 refrigerant piping (Labor)

232500 hvac water treatment (Material)

232500 hvac water treatment (Labor)

233100 hvac ducts and casings (Material)



Nanuet Union Free School District

Nanuet Bond Projects Phase 4

KSQ Design Project No. 2211003.00

Bid Set Issuance

February 6, 2024

MC BID FORM 00 30 03 - 7 of 8

233100 hvac ducts and casings (Labor)

233300 air duct accessories (Material)

233300 air duct accessories (Labor)

233319 duct silencers (Material)

233319 duct silencers (Labor)

233423 hvac power ventilator (Material)

233423 hvac power ventilator (Labor)

233600 air terminal units (Material)

233600 air terminal units (Labor)

233700 air outlets and inlets (Material)

233700 air outlets and inlets (Labor)

233813 Kitchen ventilation hoods (Material)

233813 Kitchen ventilation hoods (Labor)

237223 packaged air to air energy recovery units (Material)

237223 packaged air to air energy recovery units (Labor)

238126 Small Capacity Split System Air conditioner (Labor)

238126 Small Capacity Split System Air conditioner 
(Material)

238129 variable refrigerant flow hvac systems (Material)

238129 variable refrigerant flow hvac systems (Labor)

238200 convection heating and cooling units (Material)

238200 convection heating and cooling units (Labor)

238300 Radiant Heating and Cooling Units (Labor)

238300 Radiant Heating and Cooling Units (Material)

Submit Bid Form in duplicate.

END OF SECTION 00 30 03
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Nanuet Union Free School District
Nanuet Bond Projects Phase 4
KSQ Design Project No. 2211003.00

Bid Set Issuance
February 6, 2024

PC BID FORM 00 30 04 - 1 of 4

SECTION 00 30 04 - PC BID FORM
CONTRACT 5 – PLUMBING CONSTRUCTION PROPOSAL (PC-01):

______________________________________________________________________________

Bidding Firm Name

To The Board of Education,

The undersigned hereby proposes to furnish all labor, materials, devices, appliances, supplies, equipment, 
services and other facilities necessary to complete all of the work of the above referenced Contract for the Nanuet 
Union Free School District, Nanuet, New York, as required by, and in accordance with, the provisions of the 
Instructions to Bidders, the Supplementary Instructions to Bidders, the Conditions of the Contract, the Drawings 
and Specifications, all as prepared by KSQ Design designated as Nanuet Union Free School District Phase 4 
Projects, dated February 6, 2024 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:

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: NONE

ALTERNATES: 

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



Nanuet Union Free School District
Nanuet Bond Projects Phase 4
KSQ Design Project No. 2211003.00

Bid Set Issuance
February 6, 2024

PC BID FORM 00 30 04 - 2 of 4

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.

1. Time of Commencement and Completion:

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

2. Rejection of Bids:

The Bidder acknowledges that the Owner reserves the right to waive any informality in, or to reject any or all Bids.

3. Attachments: 

Obtain and attach the following documents to each individual Bid. 

a. Corporate Resolutions

b. Non-Collusive Bid Certification

c. Iran Divestment Act Affidavit

d. Bid Security



Nanuet Union Free School District
Nanuet Bond Projects Phase 4
KSQ Design Project No. 2211003.00

Bid Set Issuance
February 6, 2024

PC BID FORM 00 30 04 - 3 of 4

e. Subcontractor List

f. Substitution List

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

4. Work Cost Breakdown: 

This form shall be filled out and submitted by the Contractor. The grand total must equal the BASE BID under 
Section I (A) “THE BID”.  UNIT PRICES are required for the items listed in the Unit Prices section of the work cost 
breakdown.  Unit prices will be provided for use if the required quantities are more or less than the quantities 
indicated in the plans and specifications.  Failure to complete the work cost breakdown may result in the 
disqualification of the bid.  As itemized in the “Instructions to Bidders” for a complete Bid Form include the following 
which must be filled out completely, failure to comply with any listed below bid will be a rejected bid:



Nanuet Union Free School District
Nanuet Bond Projects Phase 4
KSQ Design Project No. 2211003.00

Bid Set Issuance
February 6, 2024

PC BID FORM 00 30 04 - 4 of 4

a. Bid Form, all costs must be shown in each CSI section and totaled, failure to breakdown these costs will be 
subject to disqualification of bid. 

b. Unit costs

Contract Number: Contract No. 04 – Plumbing Construction (PC-01)    

Contract Titles: As noted in the Notice to Bidders 00 03 00    

 Date:   

* Refer to specification Section 012900 Payment Procedures for additional information

Description QTY Unit  Total 

General Requirements (Submittals, Punchlist, etc.)    

012100 Allowances - Unforeseen Conditions 1 NA  

078413 Penetration Firestopping (Labor)    

078413 Penetration Firestopping (Material)

220501 basic plumbing materials and methods (Labor)

220501 basic plumbing materials and methods (Material)

220553 identification for plumbing piping and equipment (Labor)

220553 identification for plumbing piping and equipment 
(Material)

220719 plumbing piping insulation (Labor)

220719 plumbing piping insulation (Material)    

221005 plumbing piping (Labor)

221005 plumbing piping (Material)

221006 plumbing piping specialties (Labor)

221006 plumbing piping specialties (Material)    

224000 plumbing fixtures (Labor)

224000 plumbing fixtures (Material)

Submit Bid Form in duplicate.

END OF SECTION 00 30 04



������������	
��


�������
������������������������������� ! ��

"#"$%&'()*+,$"-./$0$1.1.2$3&456789,$:$;<=>?$;<=<?$;<@<?$;<A=?$B+C$1.1.2$"DD$6789,E$6*E*6F*C2$GH9*$")*67'B+$#+E,7,(,*$&I$"6'97,*',E?J$G")*67'B+$#+E,7,(,*$&I$
"6'97,*',E?J$G"#"?J$,9*$"#"$K&8&?$B+C$G"#"$3&+,6B',$%&'()*+,EJ$B6*$,6BC*)B6LE$&I$H9*$")*67'B+$#+E,7,(,*$&I$"6'97,*',E2$H97E$C&'()*+,$MBE$46&C('*C$B,$;/N.@N>@$
OH$&+$.1P.@P1.1>$(+C*6$Q6C*6$R&21;;>>>1<-@$M97'9$*S476*E$&+$.@P;1P1.1>?$7E$+&,$I&6$6*EBD*?$7E$D7'*+E*C$I&6$&+*T,7)*$(E*$&+D5?$B+C$)B5$&+D5$U*$(E*C$7+$
B''&6CB+'*$M7,9$,9*$"#"$3&+,6B',$%&'()*+,EV$H*6)E$&I$W*6F7'*2$H&$6*4&6,$'&456789,$F7&DB,7&+E?$*T)B7D$C&'7+I&XB7B'&+,6B',E2'&)2
YZ[\]̂_̀[Za$ bA1=-=/1><c

d
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SECTION 00 31 13 - PRELIMINARY SCHEDULES 

 

1.1 PROJECT SCHEDULE  

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

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

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

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

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

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

substantial completion dates outlined on the contract documents.  

 

It is a contract requirement for the contractor to meet the milestone dates outlined in this 

preliminary schedule. The contractor shall incorporate these dates into their master schedules. 

See AIA 232 General terms and conditions for the contract for construction in reference to 

liquidated damages associated with failure to meet milestone dates.  

  

END OF DOCUMENT 00 31 13  
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ID Task Name Duration Start Finish Notes

1

2 PHASE 4 CONSTRUCTION PHASE 

3 Miller Elementary School BE-01, GC-01, 

MC-01, EC-01
4 Miller Elementary School - Roofing  - BE-01 37 days Mon 4/1/24 Tue 5/21/24 Weekend work and double shift anticipated 

5 District PV Vendor to removal roof Photovoltaics 5 days Mon 4/1/24 Fri 4/5/24 Spring Break School Closed April 1-5

6 Mobilization  1 day Mon 4/1/24 Mon 4/1/24 Spring Break School Closed April 1-5

7 Roof Gravel Vacuum R1,R2,R3,R4,R5 2 days Mon 4/1/24 Tue 4/2/24

8 Roof Cleaning R1,R2,R3,R4,R5 4 days Wed 4/3/24 Mon 4/8/24

9 Roof Priming R1,R2,R3,R4,R5 4 days Tue 4/9/24 Fri 4/12/24

10 Base Coat R1,R2,R3,R4,R5 4 days Mon 4/15/24 Thu 4/18/24

11 Top Coat R1,R2,R3,R4,R5 4 days Fri 4/19/24 Wed 4/24/24 Milestone

12 Flashings R1,R2,R3,R4,R5 1 day Thu 4/25/24 Thu 4/25/24

13 Roof Cleaning R6,R7 1 day Tue 4/9/24 Tue 4/9/24 Possible Second Shift. Noise Dependant 

14 Roof Priming R6,R7 1 day Mon 4/15/24 Mon 4/15/24

15 Base Coat R6,R7 1 day Fri 4/26/24 Fri 4/26/24

16 Top Coat R6,R7 1 day Mon 4/29/24 Mon 4/29/24 Milestone

17 Flashings R6,R7 1 day Tue 4/30/24 Tue 4/30/24

18 Roof Gravel Vacuum R8 2 days Wed 4/3/24 Thu 4/4/24

19 Roof Cleaning R8 2 days Wed 4/10/24 Thu 4/11/24 Possible Second Shift. Noise Dependant 

20 Roof Priming R8 2 days Wed 5/1/24 Thu 5/2/24

21 Base Coat R8 2 days Fri 5/3/24 Mon 5/6/24

22 Top Coat R8 2 days Tue 5/7/24 Wed 5/8/24 Milestone

23 Flashings R8 2 days Thu 5/9/24 Fri 5/10/24

24 Roof Gravel Vacuum R9, R10, R11 2 days Fri 4/5/24 Mon 4/8/24

25 Roof Cleaning R9, R10 3 days Fri 4/12/24 Tue 4/16/24

26 Roof Priming R9, R10 3 days Mon 5/13/24 Wed 5/15/24

27 Base Coat R9, R10 3 days Thu 5/16/24 Mon 5/20/24

28 Top Coat R9, R10 3 days Tue 5/21/24 Thu 5/23/24 Milestone

29 Flashings R9, R10 2 days Fri 5/24/24 Mon 5/27/24

30 Roof Cleaning R11 1 day Wed 4/17/24 Wed 4/17/24

31 Roof Priming R11 1 day Tue 5/28/24 Tue 5/28/24

32 Base Coat R11 1 day Wed 5/29/24 Wed 5/29/24

33 Top Coat R11 1 day Thu 5/30/24 Thu 5/30/24 Milestone

34 Flashings R11 1 day Fri 5/31/24 Fri 5/31/24

4/24

4/29

5/8

5/23

5/30

31 7 14 21 28 5 12 19 26 2 9 16 23 30 7 14 21 28

Apr '24 May '24 Jun '24 Jul '24 Aug '24

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Path Predecessor Milestone Task

Path Predecessor Summary Task

Path Predecessor Normal Task

Path Driving Predecessor Milestone Task

Path Driving Predecessor Summary Task

Path Driving Predecessor Normal Task

Critical

Critical Split

Progress

Manual Progress

Page 1
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ID Task Name Duration Start Finish Notes

35 Install Roof Ladders 4 days Fri 4/26/24 Wed 5/1/24

36 Painting of gas piping 2 days Thu 5/2/24 Fri 5/3/24

37 Roof Drain Covers 2 days Mon 5/6/24 Tue 5/7/24

38 District PV Vendor to reinstall solar 10 days Wed 5/8/24 Tue 5/21/24

39 Miller ES- Exterior Site work & Masonry - GC -01 11 days Wed 6/26/24 Wed 7/10/24 Summer 2024 project 

40 Mobilize 1 day Wed 6/26/24 Wed 6/26/24

41 Demolition 4 days Thu 6/27/24 Tue 7/2/24

42 Excavation & Subbase  4 days Wed 7/3/24 Mon 7/8/24

43 Formwork 4 days Tue 7/9/24 Fri 7/12/24

44 Rebar 3 days Mon 7/15/24 Wed 7/17/24

45 Inspections 1 day Thu 7/18/24 Thu 7/18/24 Milestone

46 Concrete 2 days Fri 7/19/24 Mon 7/22/24

47 Hand Rails 4 days Tue 7/23/24 Fri 7/26/24 Milestone

48 Repointing 5 days Thu 6/27/24 Wed 7/3/24

49 Window Lintel Repair 5 days Thu 7/4/24 Wed 7/10/24

50 Miller ES- Doors & Window Shades  - GC-01 Wed 6/26/24 7/39/24 All Door & Window Shade Scope that cannot be installed during summer hours due to lead times, are to be installed Second Shift & School Holidays

51 Mobilize 1 day Wed 6/26/24 Wed 6/26/24

52 Window shades 15 days Thu 6/27/24 Wed 7/17/24 Possible Second Shift. Lead Time Dependant 

53 Door, Hardware, & Glazing Removal and Replacement 15 days Fri 7/5/24 Thu 7/25/24 Possible Second Shift. Lead Time Dependant 

54 Cleanup & Demobilize Interior 2 days Fri 7/26/24 Mon 7/29/24

55 Miller ES - Security Vestibule Renovation                           

GC-01, MC-01, EC-01

61 days Sat 6/14/25 Fri 9/5/25 Weekend Work Required 

56 Abatement 10 day posting 10 days Sat 6/14/25 Thu 6/26/25

57 Abatement Mobilization 1 day Wed 6/25/25 Wed 6/25/25 School Half Day. Mobilize 12 PM

58 Abatement 1 day Thu 6/26/25 Thu 6/26/25

59 Clearances 2 days Fri 6/27/25 Mon 6/30/25

60 Breakdown 1 day Tue 7/1/25 Tue 7/1/25

61 Demolition / Shoring 3 days Wed 7/2/25 Fri 7/4/25

62 Structural Footings 3 days Mon 7/7/25 Wed 7/9/25

63 Structural Steel 3 days Thu 7/10/25 Mon 7/14/25

64 Wall Framing 2 days Tue 7/15/25 Wed 7/16/25 Milestone

65 Exterior Storefront & Doors 2 days Thu 7/17/25 Fri 7/18/25

66 Mechanical Rough-in & Equipment Walls 2 days Mon 7/21/25 Tue 7/22/25

67 Electrical & Data Rough-in Walls 3 days Wed 7/23/25 Fri 7/25/25

7/18

7/26

6/26
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68 Door Frames 1 day Mon 7/28/25 Mon 7/28/25

69 Bullit Resistive Panel & Sheetrock Walls 2 days Tue 7/29/25 Wed 7/30/25

70 Ceiling Framing 2 days Thu 7/31/25 Fri 8/1/25

71 Mechanical Rough-in, Controls & Equipment Clg 2 days Mon 8/4/25 Tue 8/5/25 Milestone

72 Electrical Rough-in Clg 2 days Wed 8/6/25 Thu 8/7/25 Milestone

73 Sheetrock & Grid Clg 2 days Fri 8/8/25 Mon 8/11/25

74 Electrical Fixtures 2 days Tue 8/12/25 Wed 8/13/25

75 Taping 3 days Thu 8/14/25 Mon 8/18/25

76 Painting 2 days Tue 8/19/25 Wed 8/20/25

77 Electrical & Mechanical Trim out 3 days Thu 8/21/25 Mon 8/25/25

78 Finishes & Casework 4 days Tue 8/26/25 Fri 8/29/25 Milestone

79 Interior Doors 2 days Thu 8/28/25 Fri 8/29/25

80 Testing & Ballancing 1 day Wed 9/3/25 Wed 9/3/25

81 Commissioning 1 day Thu 9/4/25 Thu 9/4/25

82 District Move in 2 days Fri 8/29/25 Mon 9/1/25 Milestone

83 Occupany 1 day Fri 9/5/25 Fri 9/5/25

84 Miller ES - Roof Fans & Fire Alarm                                 

MC-01, EC-01, GC-01 

30 days Wed 6/26/24 Tue 8/6/24 Summer 2024 project 

85 Mobilization 1 day Wed 6/26/24 Wed 6/26/24

86 Electrical Disconnections of roof fans 3 days Thu 6/27/24 Mon 7/1/24 Weekend Work Required 

87 Electrical Removals of FA & Devices 8 days Tue 7/2/24 Thu 7/11/24 Weekend Work Required 

88 Install new FA & Devices 32 days Fri 7/12/24 Mon 8/26/24

89 Roof Fan & Controls  Removal 3 days Tue 7/2/24 Thu 7/4/24

90 Roof Curb Flashing 5 days Thu 7/4/24 Wed 7/10/24

91 New FA to roof fans 8 days Tue 7/2/24 Thu 7/11/24

92 Install new roof fans 5 days Thu 7/11/24 Wed 7/17/24

93 Power to new roof fans 4 days Mon 7/15/24 Thu 7/18/24

94 New Controls 5 days Wed 7/17/24 Tue 7/23/24

95 Testing & Balancing 5 days Wed 7/24/24 Tue 7/30/24

96 Commissioning 5 days Wed 7/31/24 Tue 8/6/24

97 Barr Middle School GC-01, MC-01, PC-01, 

EC-01
98 Barr MS - Doors & Window Shades  - GC-01 18 days Mon 7/29/24 Wed 8/21/24

99 Mobilize 1 day Mon 7/29/24 Mon 7/29/24

100 Window shades 15 days Tue 7/30/24 Mon 8/19/24 Possible Second Shift. Lead Time Dependant 
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101 Door, Hardware, & Glazing Removal and Replacement 15 days Tue 7/30/24 Mon 8/19/24 Possible Second Shift. Lead Time Dependant 

102 Cleanup & Demobilize Interior 2 days Tue 8/20/24 Wed 8/21/24

103 Barr MS - Fire Alarm Upgrades  - EC-01 46 days Wed 6/25/25 Wed 8/27/25 Summer 2025 project 

104 Mobilization 1 day Wed 6/25/25 Wed 6/25/25

105 Removals 15 days Thu 6/26/25 Wed 7/16/25

106 New Devices & Wiring 15 days Thu 7/17/25 Wed 8/6/25

107 New Modules & Panel 10 days Thu 8/7/25 Wed 8/20/25

108 Testing & Configuration 5 days Thu 8/21/25 Wed 8/27/25

109 Barr MS - Toilet Room Renovations - GC-01,MC-01,EC-01,

PC-01

56 days Thu 6/12/25 Thu 8/28/25 Summer 2025 project 

110 Abatement 10 day posting 10 days Thu 6/12/25 Wed 6/25/25

111 Demolition EC 3 days Wed 6/25/25 Fri 6/27/25

112 Mobilization & Temp Power / Water 1 day Fri 6/27/25 Fri 6/27/25

113 Abatement 3 days Sat 6/28/25 Tue 7/1/25 Weekend Work Required 

114 Clearances 2 days Wed 7/2/25 Thu 7/3/25

115 Breakdown 1 day Thu 7/3/25 Thu 7/3/25 Second Shift 

116 Demolition - GC 5 days Thu 7/3/25 Wed 7/9/25

117 Demolition - PC 4 days Sat 7/5/25 Wed 7/9/25 Weekend Work Required 

118 Framing 3 days Tue 7/8/25 Thu 7/10/25

119 Plumbing Rough-in 6 days Wed 7/9/25 Wed 7/16/25 Weekend Work Required 

120 Mechanical Rough-in 3 days Mon 7/14/25 Wed 7/16/25

121 Electrical Rough-in 4 days Tue 7/15/25 Fri 7/18/25

122 Sheetrock 3 days Thu 7/17/25 Mon 7/21/25 Weekend Work Required 

123 Taping 4 days Mon 7/21/25 Thu 7/24/25

124 Floor Mud 2 days Fri 7/25/25 Mon 7/28/25 Weekend Work Required 

125 Painting 2 days Tue 7/29/25 Wed 7/30/25

126 Tile 4 days Thu 7/31/25 Tue 8/5/25

127 Epoxy Floors 3 days Wed 8/6/25 Fri 8/8/25

128 Plumbing Fixtures 6 days Tue 8/12/25 Tue 8/19/25 Weekend Work Required 

129 Electrical Connections for Plumbing 4 days Fri 8/15/25 Wed 8/20/25

130 Trim out Lighting and Plumbing 2 days Mon 8/18/25 Tue 8/19/25

131 Partitions 3 days Wed 8/20/25 Fri 8/22/25

132 HVAC grills registers and diffusers 2 days Fri 8/22/25 Mon 8/25/25 Weekend Work Required 

133 Toilet Accessories & Mirrors 2 days Mon 8/25/25 Tue 8/26/25
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134 Touchups 1 day Tue 8/26/25 Tue 8/26/25

135 Testing & Balancing 3 days Mon 8/25/25 Wed 8/27/25

136 Cleanup and Demobilize 2 days Wed 8/27/25 Thu 8/28/25

137 Nanuet High School  GC-01, MC-01, EC-01
138 Nanuet HS - Doors & Window Shades  - GC-01 18 days Mon 8/5/24 Wed 8/28/24

139 Mobilize 1 day Mon 8/5/24 Mon 8/5/24

140 Window shades 15 days Tue 8/6/24 Mon 8/26/24

141 Door, Hardware, & Glazing Removal and Replacement 15 days Tue 8/6/24 Mon 8/26/24

142 Cleanup & Demobilize Interior 2 days Tue 8/27/24 Wed 8/28/24

143 Nanuet HS - Admin Wing Renovation                                 

GC-01, MC-01, EC-01, PC-01

55 days Thu 6/12/25 Wed 8/27/25 Summer 2025 project 

144 Abatement 10 day posting 10 days Thu 6/12/25 Wed 6/25/25

145 Demolition EC 2 days Thu 6/26/25 Fri 6/27/25

146 Mobilization & Temp Power / Water 1 day Mon 6/30/25 Mon 6/30/25

147 Abatement 5 days Tue 7/1/25 Mon 7/7/25

148 Clearances 2 days Tue 7/8/25 Wed 7/9/25

149 Breakdown 1 day Thu 7/10/25 Thu 7/10/25 Milestone

150 Demolition - PC 1 day Fri 7/11/25 Fri 7/11/25 Weekend Work Required 

151 Demolition - GC 3 days Fri 7/11/25 Tue 7/15/25 Weekend Work Required 

152 Demolition - MC 4 days Fri 7/11/25 Wed 7/16/25 Weekend Work Required 

153 Framing 3 days Wed 7/16/25 Fri 7/18/25

154 Plumbing Rough-in 2 days Wed 7/16/25 Thu 7/17/25

155 Mechanical Rough-in 15 days Thu 7/17/25 Wed 8/6/25

156 Electrical Rough-in 10 days Thu 7/17/25 Wed 7/30/25

157 HM Frames 1 day Sat 7/19/25 Sat 7/19/25 Weekend Work Required 

158 Sheetrock 2 days Mon 7/21/25 Tue 7/22/25

159 Taping 3 days Wed 7/23/25 Fri 7/25/25

160 Ceiling Grid 5 days Wed 7/23/25 Tue 7/29/25

161 Mechanical Units 10 days Sat 7/26/25 Thu 8/7/25 Milestone Weekend Work Required 

162 Electrical Fixtures 7 days Sun 7/27/25 Mon 8/4/25 Milestone

163 Flooring 5 days Tue 8/5/25 Mon 8/11/25

164 Casework & Glazing  2 days Tue 8/12/25 Wed 8/13/25

165 Testing & Balancing 4 days Fri 8/8/25 Wed 8/13/25

166 Ceiling White out / Painting 4 days Thu 8/14/25 Tue 8/19/25
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167 Commissioning 4 days Thu 8/14/25 Tue 8/19/25

168 Turnover 1 day Wed 8/20/25 Wed 8/20/25 Milestone

169 District move in & IT 5 days Thu 8/21/25 Wed 8/27/25

170 Nanuet HS - Hydronics & AC - Second Floor West Wing - 

MC-01, EC-01, GC-01 (ceiling scope only)

41 days Fri 7/5/24 Fri 8/30/24 Note: Expedite Project For Summer 2024 

171 PHASE 3 GC to Demo Classrooms 5 days Fri 7/5/24 Thu 7/11/24

172 Mechanical Demo Corridor & Roof Fans 3 days Fri 7/5/24 Tue 7/9/24 Weekend Work Required 

173 Mechanical slab cuts (teaching chase walls) 3 days Fri 7/12/24 Tue 7/16/24

174 Mechanical Rough-in Corridor & Roof 4 days Tue 7/16/24 Fri 7/19/24

175 Electrical Rough-in Corridor & Roof 4 days Wed 7/17/24 Mon 7/22/24

176 New corridor ceiling grid & Fixtures 7 days Tue 7/23/24 Wed 7/31/24

177 Mechanical Rough-in (liquid /suction lines & exhaust 

fan ductwork only) Classrooms 

214,216,218,220,222A,222,224

5 days Sat 7/16/22 Thu 7/21/22 Weekend Work Required 

178 PHASE 3 GC to Demo Classrooms 6 days Fri 7/12/24 Fri 7/19/24

179 Corridor Ceiling White Out 2 days Thu 8/1/24 Fri 8/2/24 Milestone

180 Mechanical Rough-in (liquid /suction lines & exhaust 

fan ductwork only) Classrooms 217,219,221,223,225

5 days Sat 7/20/24 Thu 7/25/24 Weekend Work Required 

181 Condensing Unit Rails/Curbs/Pitch pockets 2 days Fri 7/26/24 Mon 7/29/24 Weekend Work Required 

182 Controls & FA Classrooms Roof Fans 12 days Sat 8/2/14 Mon 8/18/14 Weekend Work Required 

183 Corridor Ceiling White Out 2 days Thu 8/1/24 Fri 8/2/24 Milestone

184 Testing and Balancing 3 days Mon 8/19/24 Wed 8/21/24

185 Cx - Roof fans only 3 days Thu 8/22/24 Mon 8/26/24

186 Turnover 1 day Tue 8/27/24 Tue 8/27/24 Milestone

187 Move In 3 days Wed 8/28/24 Fri 8/30/24

188 Nanuet HS - Hydronics & AC - Second Floor West Wing 

- MC-01, EC-01, GC-01 (UV's, Condencing Units 

Controls, Hydronics)

46 days Thu 6/26/25 Thu 8/28/25 Summer 2025 project 

190 Demolition EC - Second Floor West Wing 3 days Thu 6/26/25 Mon 6/30/25 Weekend Work Required 

191 Demolition UVS MC - Second Floor West Wing 4 days Wed 6/25/25 Mon 6/30/25 Weekend Work Required 

192 Mobilization & Temp Power / Water - Second Floor 

West Wing 

1 day Tue 7/1/25 Tue 7/1/25

193 Abatement - Second Floor West Wing 5 days Wed 7/2/25 Tue 7/8/25 Weekend Work Required 

194 Clearances - Second Floor West Wing 2 days Wed 7/9/25 Thu 7/10/25

195 Breakdown - Second Floor West Wing 1 day Thu 7/10/25 Thu 7/10/25 Milestone
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196 Mechanical Demo Classrooms 

214,216,218,220,222A,222,224

4 days Fri 7/11/25 Wed 7/16/25

197 Electrical Demo Classrooms 

214,216,218,220,222A,222,224

3 days Sun 7/13/25 Tue 7/15/25

198 Mechanical Hydronic Rough-in Classrooms 

214,216,218,220,222A,222,224

10 days Mon 7/14/25 Fri 7/25/25

199 UV Install Classrooms - 214, 216, 218, 220, 222A, 

222,224

5 days Sat 7/26/25 Thu 7/31/25 Weekend Work Required 

200 Electrical Connections Classrooms 

214,216,218,220,222A,222,224

5 days Mon 7/28/25 Fri 8/1/25

201 Controls & FA Classrooms 

214,216,218,220,222A,222,224

10 days Fri 8/1/25 Thu 8/14/25

202 Mechanical Demo Classrooms 217,219,221,223,225 4 days Thu 7/17/25 Tue 7/22/25

203 Electrical Demo Classrooms 217,219,221,223,225 3 days Sat 7/19/25 Tue 7/22/25 Weekend Work Required 

204 Mechanical Hydronic Rough-in Classrooms 

217,219,221,223,225

8 days Mon 7/21/25 Wed 7/30/25

205 UV Install Classrooms 217,219,221,224,225 4 days Thu 7/31/25 Tue 8/5/25

206 Electrical Connections Classrooms 217,219,221,223,225 7 days Sun 8/3/25 Mon 8/11/25

207 Controls & FA Classrooms 217,219,221,223,225 10 days Mon 8/11/25 Fri 8/22/25 Weekend Work Required 

208 Floor & Wall Patching All rooms 5 days Mon 8/11/25 Fri 8/15/25

209 Testing and Balancing 4 days Fri 8/15/25 Wed 8/20/25 Weekend Work Required 

210 Move In 3 days Thu 8/21/25 Mon 8/25/25

211 Cx 5 days Thu 8/21/25 Wed 8/27/25

212 Turnover 1 day Thu 8/28/25 Thu 8/28/25

213 Nanuet HS - Hydronics & AC - Boiler Rm,Gym, & East 

Wing - MC-01, EC-01 

57 days Thu 6/12/25 Fri 8/29/25 SUMMER 2025 Project - Weekend Work 

Required 

214 Abatement 10 day posting 10 days Thu 6/12/25 Wed 6/25/25

215 Mobilization 1 day Thu 6/26/25 Thu 6/26/25

216 Demolition EC - First Floor West Wing 2 days Fri 6/27/25 Mon 6/30/25 Weekend Work Required 

217 Demolition UVS MC - First Floor West Wing 4 days Sat 6/28/25 Wed 7/2/25 Weekend Work Required 

218 Mobilization & Temp Power / Water - First Floor West 

Wing 

1 day Thu 7/3/25 Thu 7/3/25

219 Abatement - First Floor West Wing 2 days Thu 7/3/25 Fri 7/4/25

220 Clearances - First Floor West Wing 2 days Sat 7/5/25 Mon 7/7/25

221 Breakdown - First Floor West Wing 1 day Mon 7/7/25 Mon 7/7/25

222 Demolition EC - First Floor East Wing 2 days Tue 7/1/25 Wed 7/2/25
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223 Demolition UVS MC - First Floor East Wing 5 days Thu 7/3/25 Wed 7/9/25

224 Mobilization & Temp Power / Water - First Floor East 

Wing 

1 day Mon 7/7/25 Mon 7/7/25 Weekend Work Required 

225 Abatement - First Floor East Wing 2 days Mon 7/7/25 Tue 7/8/25

226 Clearances - First Floor East Wing 2 days Tue 7/8/25 Wed 7/9/25

227 Breakdown - First Floor East Wing 1 day Wed 7/9/25 Wed 7/9/25 Milestone

228 Demolition EC - Second Floor East Wing 2 days Thu 7/3/25 Fri 7/4/25

229 Demolition UVS MC - Second Floor East Wing 4 days Thu 7/10/25 Tue 7/15/25

230 Mobilization & Temp Power / Water - Second Floor East

Wing 

1 day Tue 7/8/25 Tue 7/8/25

231 Abatement - Second Floor East Wing 2 days Wed 7/9/25 Thu 7/10/25

232 Clearances - Second Floor East Wing 2 days Thu 7/10/25 Fri 7/11/25

233 Breakdown - SecondFloor East Wing 1 day Thu 7/10/25 Thu 7/10/25 Milestone

234 Demolition EC - Second Floor West Wing 2 days Mon 7/7/25 Tue 7/8/25

235 Demolition UVS MC - Second Floor East Wing 4 days Wed 7/16/25 Mon 7/21/25

236 Mobilization & Temp Power / Water - Second Floor East

Wing 

1 day Wed 7/9/25 Wed 7/9/25

237 Abatement - Second Floor East Wing 2 days Fri 7/11/25 Mon 7/14/25

238 Clearances - Second Floor East Wing 2 days Mon 7/14/25 Tue 7/15/25

239 Breakdown - SecondFloor East Wing 1 day Fri 7/11/25 Fri 7/11/25 Milestone

240 Removals - Basement & Tunnels - EC & MC  8 days Fri 6/27/25 Tue 7/8/25 Weekend Work Required 

241 Rough in - Basement EC & MC 10 days Wed 7/9/25 Tue 7/22/25

242 Removals - Gym - EC 1 day Wed 7/9/25 Wed 7/9/25

243 Removals Gym - MC 2 days Thu 7/10/25 Fri 7/11/25

244 New Equipment - Gym - MC 2 days Sat 7/12/25 Mon 7/14/25 Milestone Weekend Work Required 

245 Electrical Connections  - Gym - EC 2 days Tue 7/15/25 Wed 7/16/25

246 New Ductwork - Gym - MC 1 day Thu 7/17/25 Thu 7/17/25

247 Controls - MC 3 days Fri 7/18/25 Tue 7/22/25

248 Testing & Balancing 2 days Wed 7/23/25 Thu 7/24/25

249 SEE FIRST FLOOR ADMIN WING SCHEDULE ABOVE FOR 

MC/EC SCHEDULE IN THAT AREA 

250 Temp Ceiling Removals - East Wing First Floor 4 days Tue 7/8/25 Fri 7/11/25

251 Removals - East Wing First Floor  - MC 4 days Thu 7/10/25 Tue 7/15/25

252 Rough-in - East Wing First Floor - MC 7 days Wed 7/16/25 Thu 7/24/25

253 New Equipment - East Wing First Floor - MC 4 days Fri 7/25/25 Wed 7/30/25 Milestone

254 Rough In - East Wing First Floor - EC 5 days Mon 7/28/25 Fri 8/1/25
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255 Reinstall Ceilings / Patching 5 days Fri 7/25/25 Thu 7/31/25

256 Controls & FA 10 days Sat 8/2/25 Thu 8/14/25

257 Temp Ceiling Removals - East Wing Second Floor 4 days Sat 7/12/25 Wed 7/16/25 Weekend Work Required 

258 Removals - East Wing Second Floor  - MC 4 days Wed 7/16/25 Mon 7/21/25

259 Rough-in - East Wing Second Floor - MC 7 days Fri 7/25/25 Mon 8/4/25 Weekend Work Required 

260 New Equipment - East Wing Second Floor - MC 4 days Thu 7/31/25 Tue 8/5/25 Milestone

261 Rough In - East Wing Second Floor - EC 3 days Mon 8/4/25 Wed 8/6/25

262 Reinstall Ceilings / Patching 5 days Fri 8/1/25 Thu 8/7/25 Weekend Work Required 

263 Controls & FA 10 days Fri 8/15/25 Thu 8/28/25

264 SEE SECOND FLOOR WEST WING SCHEDULE ABOVE FOR

MC/EC SCHEDULE IN THAT AREA 

265 Testing and Balancing 10 days Fri 8/15/25 Thu 8/28/25 Milestone

266 Move In 7 days Mon 8/25/25 Tue 9/2/25

267 Cx 10 days Fri 8/15/25 Thu 8/28/25 Milestone

268 Turnover 1 day Fri 8/29/25 Fri 8/29/25

269 Nanuet HS - Panel Replacements - EC-01 34 days Wed 6/26/24 Mon 8/12/24 School Year 2024 - Into Summer 2025

270 Mobilization 1 day Wed 6/26/24 Wed 6/26/24

271 Removal and Replacement of panels  - First Floor Part 1 30 days Wed 7/10/24 Tue 8/20/24 Late Summer 2024 (lead time dependant)

272 Electrical Inspections 5 days Tue 8/20/24 Mon 8/26/24

273 Removal and Replacement of panels  - First Floor Part 2 4 days Thu 12/26/24 Tue 12/31/24 Winter Break 

274 Electrical Inspections 1 day Thu 1/2/25 Thu 1/2/25

275 Removal and Replacement of panels  - First Floor Part 3 5 days Mon 2/17/25 Fri 2/21/25 Mid- Winder Breal 

276 Electrical Inspections 1 day Fri 2/14/25 Fri 2/14/25

277 Removal and Replacement of panels  - Second Floor 

Part 1

5 days Mon 3/31/25 Fri 4/4/25 Spring Break 

278 Electrical Inspections 1 day Mon 4/7/25 Mon 4/7/25

279 Removal and Replacement of panels  -Second Floor Part

2 & Basement

40 days Thu 6/26/25 Wed 8/20/25 Summer 2025

280 Electrical Inspections 4 days Thu 8/7/25 Tue 8/12/25

281 Nanuet HS - Fume Hood - GC-01, EC-01 31 days Thu 6/26/25 Thu 8/7/25 Summer 2025 Project

282 Mobilization 1 day Thu 6/26/25 Thu 6/26/25

283 Electrical Removals 3 days Fri 6/27/25 Tue 7/1/25

284 Ceiling Removal 2 days Wed 7/2/25 Thu 7/3/25

31 7 14 21 28 5 12 19 26 2 9 16 23 30 7 14 21 28

Apr '24 May '24 Jun '24 Jul '24 Aug '24

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Path Predecessor Milestone Task

Path Predecessor Summary Task

Path Predecessor Normal Task

Path Driving Predecessor Milestone Task

Path Driving Predecessor Summary Task

Path Driving Predecessor Normal Task

Critical

Critical Split

Progress

Manual Progress

Page 9
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ID Task Name Duration Start Finish Notes

285 Mechanical Removals 2 days Fri 7/4/25 Mon 7/7/25

286 Mechanical Rough-in 7 days Tue 7/8/25 Wed 7/16/25

287 New Hood Install 3 days Thu 7/17/25 Mon 7/21/25

288 Electrical Rough in 3 days Tue 7/22/25 Thu 7/24/25

289 Ceiling Reinstall 5 days Fri 7/25/25 Thu 7/31/25

290 Testing & Balancing 3 days Fri 8/1/25 Tue 8/5/25

291 Cx 1 day Wed 8/6/25 Wed 8/6/25

292 Turn Over 1 day Thu 8/7/25 Thu 8/7/25

31 7 14 21 28 5 12 19 26 2 9 16 23 30 7 14 21 28

Apr '24 May '24 Jun '24 Jul '24 Aug '24

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Path Predecessor Milestone Task

Path Predecessor Summary Task

Path Predecessor Normal Task

Path Driving Predecessor Milestone Task

Path Driving Predecessor Summary Task

Path Driving Predecessor Normal Task

Critical

Critical Split

Progress

Manual Progress

Page 10
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NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

 

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 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

 

SUBSTITUTION REQUEST FORM 004325 - 2 

 

END OF SECTION 004325 
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NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

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 

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

 

  

 

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

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 4
KSQ DESIGN PROJECT NO. 2211003.00

BID SET ISSUANCE
FEBRUARY 6, 2024

SEXUAL HARRASSMENT PREVENTION CERTIFICATION FORM                                      00 45 22  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 4
KSQ DESIGN PROJECT NO. 2211003.00

BID SET ISSUANCE
FEBRUARY 6, 2024

SEXUAL HARRASSMENT PREVENTION CERTIFICATION FORM                                      00 45 22  2 of 2

THIS PAGE INTENTIONALLY LEFT BLANK



  

NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

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 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

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 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

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 



  

NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

CORPORATE RESOLUTIONS 004543 - 4 
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NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 4
KSQ DESIGN PROJECT NO. 2211003.00

BID SET ISSUANCE
FEBRUARY 6, 2024

NON-COLLUSIVE CERTIFICATION 00 48 00-1 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 4
KSQ DESIGN PROJECT NO. 2211003.00

BID SET ISSUANCE
FEBRUARY 6, 2024

NON-COLLUSIVE CERTIFICATION 00 48 00-2 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 4
KSQ DESIGN PROJECT NO. 2211003.00

BID SET ISSUANCE
FEBRUARY 6, 2024

GENERAL MUNICIPAL LAW 00 48 01 - 1 of 2

SECTION 00 48 01 – 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 00 48 01



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 4
KSQ DESIGN PROJECT NO. 2211003.00

BID SET ISSUANCE
FEBRUARY 6, 2024

GENERAL MUNICIPAL LAW 00 48 01 - 2 of 2

THIS PAGE LEFT INTENTIONALLY BLANK



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 4
KSQ DESIGN PROJECT NO. 2211003.00

BID SET ISSUANCE
FEBRUARY 6, 2024

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:  

DECLARATION OF BIDDER INABILITY TO COMPLY WITH IRAN DIVESTMENT 00 48 01.1



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 4
KSQ DESIGN PROJECT NO. 2211003.00

BID SET ISSUANCE
FEBRUARY 6, 2024
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NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 4
KSQ DESIGN PROJECT NO. 2211003.00

BID SET ISSUANCE
FEBRUARY 6, 2024

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 4

https://apps.labor.ny.gov/wpp/publicViewProject.do?method=showIt&id=1559053 or  

or PRC# 2023013293

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=1559053
http://www.p12.nysed.gov/facplan/NewsLetters.htm
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WAGE DETERMINATION SCHEDULE 00 48 06 – 2 of 2

THIS PAGE INTENTIONALLY LEFT BLANK 



������������	
��


�����
�
������������������������������ ����! ��������"�����#���$%&'()*+,-*.'(%/0(012+%
0)%345.)2+%64.*.'(

789:;

<

=>=?@ABCDEFG?=HIJ?K?JLHMN?OAPQRSTUG?V?HMWXY?HMZLY?HMMJY?JLLMY?[F\?JLHMN?=]]?RSTUĜ?RÊER_E\N?̀aUE?=DERSB[F?>F̂GSGCGE?Ab?=RBUSGEBĜYc?̀=DERSB[F?>F̂GSGCGE?Ab?
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GHIJKLMNOMIPHQRKLS

T UVWXYZ[U\]YUX̂ZY_̀ W[Ua

b UVWXcZ\dXZeXUVfaXYZ[U\]YU

g ]̂UWXZeXYZ̀ Ẁ[YẀW[UX][̂X̂]UWaXZeXa_haU][Uf]iXYZ̀ jiWUfZ[

k YZ[U\]YUXa_̀

l j]m̀W[Ua

n f̂aj_UWX\WaZi_UfZ[

o UW\̀ f[]UfZ[XZ\Xa_ajW[afZ[

p f̀aYWii][WZ_aXj\ZqfafZ[a

r W[_̀ W\]UfZ[XZeXYZ[U\]YUX̂ZY_̀ W[Ua
stuvuwvuxyz{|}~}�}|�

]\UfYiWXTXXXUVWXYZ[U\]YUX̂ZY_̀ W[Ua
���G��������G���������G�������G��G����G����������G����������G��G���G��������G���������G��������������G���G�����G
������������G���������G���������������G�������G������G�����G��G���������G��G����G����������G���G�������G����������G
�����G���������G������G��G����G����������G���G�������������G������G�����G���������G��G����G����������G���G��G�����G����G
���G���������G���G���G��G�����G�G����G��G���G��������G��G��G��������G��G����G���������G��G��������G������ G���G��������G
����������G���G������G���G����������G���������G¡������G���G�������G������G���G����������G�����G�������������G
����������������G��G�����������G������G�������G��G���� G��G�����������G��G���G��������G����������G�����G����G
��������������G�������G��G�������G¢ G���G����������G����������G����G��G���G�����G��£�����G���G��������G���������G���G
������G����G���G��������G���������G������¡��G��G���G¡���G��G���G����������¤�G¥���������G���G¦��¥G���������G��G�������G���G
���£���G����G����G���G����������G�����G�������G���G���£����G�G�����G�����������G§��̈���G����������G����G���G��������G
��������� 

]\UfYiWXbXXXUVWXcZ\dXZeXUVfaXYZ[U\]YU
���G����������G�����G�����G�������G���G¦��¥G������¡��G��G���G��������G����������G������G��G������������G���������G��G���G
��������G���������G��G¡�G���G��������¡�����G��G������ GG©�G��G���G������G��G���G�������G��G�������G������G���G¦��¥G���G���G���G
��¡���G����������G�ª�������G���G���£����G�����G��������G���G���������G���������G��G���G��������G����������G���G�������¡��G
������¡��G���������G��G���������G��������G���G���¥�¡��G�������G���G���G������������G������������G����������G�����G
����������G���G���G��G���G¦��¥G���G§��̈��� 

]\UfYiWXgXXX̂]UWXZeXYZ̀ Ẁ[YẀW[UX][̂Xa_haU][Uf]iXYZ̀ jiWUfZ[
«Xg¬TG���G����G��G������������G��G���G¦��¥G�����G
stuvuwvuxyz{|}~}�}|�
¡�G���G����G��G����G���������G������G�G���������G����G��G������G¡����G��G���£�����G��G����G���G���G����G��G¡�G�����G��G�G������G
��G�������G������G¡�G���G���� 
s®̄z}v�{�y}{|u�}{°±{²°³³}̄²}³}̄�́{µ±{µ�{|µ±±}vz{±v°³{�y}{|u�}{°±{�yµz{¶wv}}³}̄�{°v́{µ±{uxx~µ²u·~}́{z�u�}{�yu�{�y}{|u�}{̧µ~~{·}{
±µ¹}|{µ̄{u{̄°�µ²}{�°{xv°²}}|º�

©��G�����G��G���G������������G��G���G¦��¥�G���G����G��ª�����G����G��G����G����������G���������¤G�����G���G�����G��������G
����������G���G����¤�G����G��ª��������G�����G¡�G��G�������»

GG

«Xg¬bG���G��������G����G�����G¡�G��������G����G���G����G��G������������G��G���G¦��¥ G���G���£������G��G����G��������G
��������G��G���G����G���G�����������G���G����������G��G���G¦��¥G���G��G���G�������G��G����G�������� G������������G����G��G
��G���G�������G����������G���G��������G���������G���G���G�¡���������G���������� 
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GHIJIKLMNKOPQRSTURPSKVMTWWKTUMXNYNKZ[\VRTQRXTWKOP]̂ WNRXPQKP_KRMNKNQRXSNK̀PSaKQPRKWTRNSKRMTQKKKKbKKKKcKdTeVK_SP]KRMNKdTRNKP_K
UP]]NQUN]NQRfKPSKTVK_PWWPgVhK
ijklmnopkqrsmnptupvwxmkywnpywzl{p|xomnkwo}~mxz�pwpvwxmkywnpywomprwzpsmpqlmyp��mkpvttny}kwomyp�}o�po�mpywomptup
vtrrmkvmrmko{pjupw��nt�n}wom�p}klmnopnm�q}nmrmkolputnpmwnx}mnp�qslowko}wxp�tr�xmo}tkptupvmnow}kp�tno}tklptupo�mp�tn�{�

�VK̂NSK�XWNVRPQNKZUMNd[WNKZNURXPQK������KK

�������H��H���H���� �����������H��� ������H¡���

fKV[\¢NURKRPKTd¢[VR]NQRVKP_KRMXVKOPQRSTURKLX]NKTVK̂SPYXdNdKXQKRMNKOPQRSTURK£PU[]NQRV¤
ijklmnop�nt~}l}tkl�p}upwkz�putnpx}�q}ywomypywrw¥mlpnmxwo}k¥potpuw}xqnmpotpwv�}m~mp�qslowko}wxp�tr�xmo}tkptkpo}rmptnputnp
stkqlp�wzrmkolputnpmwnxzpvtr�xmo}tkptupo�mp�tn�{�

K�K_XQNKP_K¦�f���K̂NSKUTWNQdTSKdTeK̂TVRKRMNKdTRNKP_KV[\VRTQRXTWKUP]̂ WNRXPQKX_KTRKQPK_T[WRKP_KRMNKTSUMXRNURKPSKPgQNSK

i§wsxmpymxmomy�
ïwnw¥nw��lpymxmomy�
GHIJ©KLX]NKXVKP_KRMNKNVVNQUNKXQKRMNK̂NS_PS]TQUNKP_KRMNKOPQRSTURK£PU[]NQRVfKXQUW[dXQªfKgXRMP[RKWX]XRTRXPQfKRMNKZ[\VRTQRXTWK
OP]̂ WNRXPQKdTRNVKNVRT\WXVMNdKMNSNXQ¤KLMNKOPQRSTURPSKVMTWWK̂SPUNNdKN«̂NdXRXP[VWeKgXRMKTdN¬[TRNK_PSUNVKTQdKVMTWWK[VNKXRVK
\NVRKN__PSRVKRPKaNN̂KXRVK̀PSaKTQdKRMNKSP¢NURKPQKVUMNd[WNfKTQdKRMNKOPQRSTURPSKVMTWWKTUMXNYNKRMNKUP]̂ WNRXPQKRX]NVK
NVRT\WXVMNdKgXRMXQKRMNKOPQRSTURK£PU[]NQRV¤K�XWNVRPQNKdTRNVKVNRK_PSRMKXQKRMNKOPQVRS[URXPQKZUMNd[WNKTSNKdTRNVKUSXRXUTWKRPKRMNK
®gQNS̄VKP̂NSTRXPQVKRMTRKNVRT\WXVMKgMNQKRMNK̀PSaKPSKTK̂TSRKRMNSNP_KXVKRPKUP]]NQUNKTQdK\NKUP]̂ WNRN¤K�WWK]XWNVRPQNKdTRNVK
TSNKP_KRMNKNVVNQUN¤

ïwnw¥nw��pymxmomy�
i§wsxmpymxmomy�
ïwnw¥nw��lpymxmomy�
°±²³�́µH©HHH�¶·²±°�²H�̧¹
GH©JºKLMNK®gQNSKVMTWWK̂TeKRMNKOPQRSTURPSKRMNKOPQRSTURKZ[]KXQKU[SSNQRK_[QdVK_PSKRMNKOPQRSTURPS̄VK̂NS_PS]TQUNKP_KRMNK
OPQRSTUR¤KLMNKOPQRSTURKZ[]KVMTWWK\NKPQNKP_KRMNK_PWWPgXQªhK
i��mv�po�mpw��nt�n}wompst»{�

¼�H½H�¾ ZRX̂[WTRNdKZ[]fKXQKTUUPSdTQUNKgXRMKZNURXPQK¿¤ÀK\NWPg

¼�HH�¾ OPVRKP_KRMNK̀PSaK̂W[VKRMNKOPQRSTURPS̄VKÁNNfKXQKTUUPSdTQUNKgXRMKZNURXPQK¿¤ÂK\NWPg

¼�HH�¾ OPVRKP_KRMNK̀PSaK̂W[VKRMNKOPQRSTURPS̄VKÁNNKgXRMKTKÃ[TSTQRNNdK�T«X][]KSXUNfKXQKTUUPSdTQUNKgXRMK
ZNURXPQK¿¤¿K\NWPg

iÄwlmyptkpo�mplmxmvo}tkpwst~m�pvtr�xmomp�mvo}tkpÅ{Æ�pÅ{ÇptnpÅ{Åpsmxt�{�

GH©JÈH��� �����ÉH���
GH©JÈJºKLMNKOPQRSTURKZ[]KVMTWWK\NKKKKb¦KKKKcfKV[\¢NURKRPKTddXRXPQVKTQdKdNd[URXPQVKTVK̂SPYXdNdKXQKRMNKOPQRSTURK£PU[]NQRV¤KK

GH©JÈJºJºKLMNKZRX̂[WTRNdKZ[]KVMTWWKQPRK\NKTd¢[VRNdK_PSKXQUSNTVNdKWT\PSKPSK]TRNSXTWKUPVRVfKgMNRMNSK_PSNVNNQKPSK[Q_PSNVNNQfK
gMXUMK]TeKPUU[SK\NRgNNQKRMNKdTRNKP_KRMXVK�ªSNN]NQRKTQdKRMNKOP]]NQUN]NQRK£TRNfKPSKgMXUMK]TeKPUU[SK\NRgNNQKRMNK
OP]]NQUN]NQRK£TRNKTQdKRMNKZ[\VRTQRXTWKOP]̂ WNRXPQK£TRNKPSK£TRNVKVNRK_PSRMKXQKRMXVK�ªSNN]NQR¤K

GH©JÈJÈH°���������
GH©JÈJÈJºK�WRNSQTRNVfKX_KTQefKXQUW[dNdKXQKRMNKOPQRSTURKZ[]h

³��� ���Ê�
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GHIJKJKJKLMNOPQRSLSTLSUQLRTVWXSXTVYLVTSQWLOQZT[\LSUQL]TZZT[XV̂L_ZSQ̀V_SQYLa_bLOQL_RRQcSQWLObLSUQLd[VQ̀L]TZZT[XV̂L
QeQRNSXTVLT]LSUXYLf̂ Q̀QaQVSgLhcTVL_RRQcS_VRQ\LSUQLd[VQ̀LYU_ZZLXYYNQL_LiTWX]XR_SXTVLSTLSUXYLf̂ Q̀QaQVSg
jklmnopqrnstuqnvwxqvspnolvpnqvlyqpxnqwtlyzpztlmqpxvpq{|mpqrnq{npq}toqpxnq~ulnoqptqvwwn�pqpxnqvspnolvpn��

���� ����� ����������H���H����������

LL

GHIJKJ�HfZZT[_VRQY\LX]L_Vb\LXVRZNWQWLXVLSUQL�TVS̀_RSLMNa�
jkynlpz}�qnvwxqvsstuvlwn��

���� �����
�TVSXV̂QVRbLfZZT[_VRQL�TVS̀_RSL�����
�TVSXV̂QVRbLfZZT[_VRQL�TVS̀_RSL�����
�TVSXV̂QVRbLfZZT[_VRQL�TVS̀_RSL�����
�TVSXV̂QVRbLfZZT[_VRQL�TVS̀_RSLi����
�TVSXV̂QVRbLfZZT[_VRQL�TVS̀_RSL�����

��� \���
� ¡\���
��¢�\���
��¢¡\���
���\���

GHIJKJILhVXSLc̀XRQY\LX]L_Vb�
jkynlpz}�qpxnqzpn{qvlyqmpvpnqpxnq|lzpq�ozwn£qvlyq¤|vlpzp�qsz{zpvpztlm£qz}qvl�£qptquxzwxqpxnq|lzpq�ozwnquzssqrnqv��szwvrsn��

���� ¥����H���H¦���������� �����H���H¥���H§̈©J©©ª

fYLcQ̀LMcQRX]XR_SXTVL��L««L��

j¬vovov�xmqynsnpny�
j®vrsnqynsnpny�
j¬vovov�xmqynsnpny�
j®vrsnqynsnpny�
j¬vovov�xmqynsnpny�
j®vrsnqynsnpny�
j¬vovov�xmqynsnpny�
j®vrsnqynsnpny�
j¬vovov�xmqynsnpny�
j®vrsnqynsnpny�
j¬vovov�xmqynsnpny�
�̄°��¦±H²HHH��³́±µ°¶
GH²J·H���̧����H��¹�����
GH²J·J·L�_YQWLNcTVLfccZXR_SXTVYL]T̀L�_baQVSLYNOaXSSQWLSTLSUQL�TVYS̀NRSXTVLi_V_̂Q̀LObLSUQL�TVS̀_RST̀\L_VWLNcTVL
RQ̀SX]XR_SXTVLT]LSUQL�̀TPQRSLfccZXR_SXTVL_VWL�̀TPQRSL�Q̀SX]XR_SQL]T̀L�_baQVSLT̀LfccZXR_SXTVL]T̀L�_baQVSL_VWL�Q̀SX]XR_SQL]T̀L
�_baQVSLObLSUQL�TVYS̀NRSXTVLi_V_̂Q̀L_VWLf̀RUXSQRSL_VWLXYYN_VRQLObLSUQLf̀RUXSQRS\LSUQLd[VQ̀LYU_ZZLa_ºQLc̀T̂ Q̀YYL
c_baQVSYLTVL_RRTNVSLT]LSUQL�TVS̀_RSLMNaLSTLSUQL�TVS̀_RST̀L_YLc̀T»XWQWLOQZT[L_VWLQZYQ[UQ̀QLXVLSUQL�TVS̀_RSL¼TRNaQVSYg

GH²J·JKL½UQLcQ̀XTWLRT»Q̀QWLObLQ_RULfccZXR_SXTVL]T̀L�_baQVSLYU_ZZLOQLTVQLR_ZQVW_̀LaTVSULQVWXV̂LTVLSUQLZ_YSLW_bLT]LSUQL
aTVSU\LT̀L_YL]TZZT[Y�

LL
g

GH²J·J�L�̀T»XWQWLSU_SL_VLfccZXR_SXTVL]T̀L�_baQVSLXYL̀QRQX»QWLObLSUQL�TVYS̀NRSXTVLi_V_̂Q̀LVTSLZ_SQ̀LSU_VLSUQLL SULLW_bLT]L_L
aTVSU\L_OYQVSL_VbLWQ]_NZSYLT]LSUQL�TVS̀_RST̀LNVWQ̀LSUQL�TVS̀_RSL¼TRNaQVSY\LSUQLd[VQ̀LYU_ZZLa_ºQLc_baQVSLT]LSUQL
RQ̀SX]XQWL_aTNVSLXVLSUQLfccZXR_SXTVL]T̀L�_baQVSLSTLSUQL�TVS̀_RST̀LVTSLZ_SQ̀LSU_VLSUQLL SULLW_bLT]LSUQL]TZZT[XV̂LaTVSUgL¾]L_VL
fccZXR_SXTVL]T̀L�_baQVSLXYL̀QRQX»QWLObLSUQL�TVYS̀NRSXTVLi_V_̂Q̀L_]SQ̀LSUQL_ccZXR_SXTVLW_SQL]XeQWL_OT»Q\L_OYQVSL_VbL
WQ]_NZSYLT]LSUQL�TVS̀_RST̀LNVWQ̀LSUQL�TVS̀_RSL¼TRNaQVSY\Lc_baQVSLYU_ZZLOQLa_WQLObLSUQLd[VQ̀LVTSLZ_SQ̀LSU_VLLSUX̀SbLL¿LL��LL
ÀLW_bYL_]SQ̀LXYYN_VRQLT]L_L�Q̀SX]XR_SQL]T̀L�_baQVSg
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GHIJKJLHMNOPNQRRHMSTUQVWRHXYQNQHWYQHZOVWNS[WH\]UĤRH_SRQ̀HOVHSH\Ŵa]bSWQ̀H\]U
GHIJKJLJKcdefgchiijkfelkmncompcqerstnlcugejjcvtcveutwcmnclgtcsmulcptftnlcufgtwxjtcmocyejxtucuxvsklltwcvrclgtczmnlpeflmpc
knceffmpwenftc{klgclgtczmnlpeflc|mfxstnlu}c~gtcufgtwxjtcmocyejxtucugejjcejjmfeltclgtctnlkptczmnlpeflc�xscesmn�clgtc
yepkmxucimplkmnucmoclgtc�mp�cenwcvtciptieptwckncuxfgcompscenwcuxiimpltwcvrcuxfgcweleclmcuxvulenlkeltckluceffxpefrceuclgtc
zmnulpxflkmnc�ene�tpcenwchpfgkltflcsercpt�xkpt}c~gkucufgtwxjt�cxnjtuucmv�tfltwclmcvrclgtczmnulpxflkmnc�ene�tpcmpc
hpfgkltfl�cugejjcvtcxutwceucecveukucompcptykt{kn�clgtczmnlpeflmp�uchiijkfelkmnucompcqerstnl}

GHIJKJLJ�chiijkfelkmnucompcqerstnlcugejjcugm{clgtcitpftnle�tcmocfmsijtlkmncmoctefgcimplkmncmoclgtc�mp�ceucmoclgtctnwcmoc
lgtcitpkmwcfmytptwcvrclgtchiijkfelkmncompcqerstnl}chjjcipm�ptuucierstnlucsewtciptykmxuclmclgtcjeulcenwcoknejcierstnlc
ugejjcvtcveutwcmnctulkseltucenwclgtcpk�glckucgtptvrcptutpytwcvrclgtchpfgkltflcompclgtc�{ntpclmcse�tcejjcwxtcenwcipmitpc
fmpptflkmnuckncenrcierstnlcompcenrciptykmxuctppmp}

GHIJKJLJ�c�nceffmpwenftc{klgch�hc|mfxstnlch����������c�tntpejczmnwklkmnucmoclgtczmnlpeflcompczmnulpxflkmn�c
zmnulpxflkmnc�ene�tpceuchwykutpcdwklkmn�ceucsmwkoktw�cenwcuxv�tflclmcmlgtpcipmykukmnucmoclgtczmnlpeflc|mfxstnlu�clgtc
esmxnlcmoctefgcipm�ptuucierstnlcugejjcvtcfmsixltwceucomjjm{u�

GHIJKJLJ�JKc~gtcesmxnlcmoctefgcipm�ptuucierstnlcugejjcokpulcknfjxwt�
JK ~gelcimplkmncmoclgtczmnlpeflc�xscipmitpjrcejjmfevjtclmcfmsijtltwc�mp��
J� ~gelcimplkmncmoclgtczmnlpeflc�xscipmitpjrcejjmfevjtclmcseltpkejucenwct�xkistnlcwtjkytptwcenwcuxklevjrc

ulmptwcelclgtcukltcompcuxvut�xtnlcknfmpimpelkmncknclgtcfmsijtltwcfmnulpxflkmn�cmp�ckoceiipmytwckncewyenftcvrc
lgtc�{ntp�cuxklevjrculmptwcmooclgtcukltcelcecjmfelkmnce�pttwcximncknc{pklkn��cenw

J� ~gelcimplkmncmoczmnulpxflkmnczgen�tc|kptflkytuclgelclgtchpfgkltflcwtltpskntu�cknclgtchpfgkltfl�uc
ipmotuukmnejc�xw�stnl�clmcvtcpteumnevjrc�xulkoktw}

GHIJKJLJ�J�c~gtcesmxnlcmoctefgcipm�ptuucierstnlcugejjclgtncvtcptwxftwcvr�
JK ~gtce��pt�eltcmocenrcesmxnluciptykmxujrciekwcvrclgtc�{ntp�
J� ~gtcesmxnl�ckocenr�compc�mp�clgelcptseknucxnfmpptfltwcenwcompc{gkfgclgtchpfgkltflcgeuciptykmxujrc{klggtjwc

ecztplkokfeltcompcqerstnlceucipmykwtwcknchplkfjtc�cmoch�hc|mfxstnlch���������ceucsmwkoktw�
J� hnrcesmxnlcompc{gkfgclgtczmnlpeflmpcwmtucnmlcknltnwclmciercec�xvfmnlpeflmpcmpcseltpkejcuxiijktp�cxnjtuuc

lgtc�mp�cgeucvttncitpompstwcvrcmlgtpuclgtczmnlpeflmpcknltnwuclmcier�
JL �mpc�mp�citpompstwcmpcwtotflucwkufmytptwcuknftclgtcjeulcierstnlceiijkfelkmn�cenrcesmxnlcompc{gkfgclgtc

�{ntp�czmnulpxflkmnc�ene�tpcmpchpfgkltflcserc{klggmjwcierstnl�cmpcnxjjkorcecztplkokfeltcmocqerstnlcknc
{gmjtcmpcknciepl�ceucipmykwtwcknchplkfjtc�cmoch�hc|mfxstnlch���������ceucsmwkoktw�cenw

JI �tlekne�tc{klggtjwcixpuxenlclmc�tflkmnc�}�}�}

��������� ¡¢£¤¥¤¦¤£§
GHIJKJ̈H©QWŜVSPQ
GHIJKJ̈JKc�mpctefgcipm�ptuucierstnlcsewtcipkmpclmc{gtnclgtc�mp�cmoclgkuczmnlpeflckucuxvulenlkejjrcfmsijtlt�clgtc�{ntpc
serc{klggmjwclgtcomjjm{kn�cesmxnl�ceucptlekne�t�copmsclgtcierstnlcmlgtp{kutcwxt�
�ª«¡¤�¦¢�¢�¤�¬¤«¦��¤¢�¢�®̄«¦¢¦¢°¤¢±²¦  ¤¥£¢�¡¢�¤¦�²«��¤¢³�®¢¤�¬ ¢́��¥²¬�¦²«¢³�¢��µ®¤«¦¶¢· ¤¢�®̄«¦¢³¢�¤¦�²«��¤¢
®�µ¢°¤¢¥²®²¦¤£¢°µ¢�̧¤�«²«�¢¥�±¶§

�kytcitpftnlc¹�º»

GHIJKJ̈JKJKc~gtcomjjm{kn�ckltsuceptcnmlcuxv�tflclmcptlekne�t�
�ª«¡¤�¦¢�«µ¢²¦¤®¡¢«¦¢¡̄°¼¤¬¦¢¦¢¦ ¤¢±²¦  ¥£²«�¢³¢�¤¦�²«��¤½¢¡̄¬ ¢�¡¢�¤«¤��¥¢¬«£²¦²«¡½¢²«¡̄��«¬¤½¢¤¦¬¶§

¾mnt}

GHIJKJ̈J�c�twxflkmncmpcjksklelkmncmocptlekne�t�ckocenr�cugejjcvtceucomjjm{u�
�ª³¢¦ ¤¢�¤¦�²«��¤¢¤¡¦�°¥²¡ ¤£¢²«¢¿¤¬¦²«¢À¶Á¶Â¶Á¢²¡¢¦¢°¤¢®£²³²¤£¢��²�¢¦¢± ¤«¢¦ ¤¢¤«¦²�¤¢Ã�Ä¢³¢¦ ²¡¢Å«¦��¬¦¢²¡¢
¡̄°¡¦�«¦²�¥¥µ¢¬®�¥¤¦¤½¢²«¬¥̄£²«�¢®£²³²¬�¦²«¡¢³�¢¬®�¥¤¦²«¢³¢��¦²«¡¢³¢¦ ¤¢Ã�Ä¢�¡¢��̧²£¤£¢²«¢¿¤¬¦²«¢Æ¶Ç¶È½¢²«¡¤�¦¢
��̧²¡²«¡¢³�¢¡̄¬ ¢®£²³²¬�¦²«¡¶§

¾mcptlekne�tcptwxflkmncipkmpclmc�xvulenlkejczmsijtlkmncmoclgtctnlkptc�mp�cenwcejjcfjmutmxlcieitp{mp�cptftkytwcenwc
eiipmytw}
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GHIJKJLJMNOPQRSTNUVNVRTNWXYTZN[\NTZ[VN]RQT[X\N̂_̀_a_bcNdZR\NTZRNeXYfNXWNTZ[VNgX\TYUQTN[VNVhiVTU\T[UjjkNQXlSjRTRcNTZRN
gX\TYUQTXYNlUkNVhil[TNU\NmSSj[QUT[X\NWXYNnUklR\TNTZUTN[\QjhoRVNTZRNYRTU[\UpRNd[TZZRjoNWYXlNSY[XYNmSSj[QUT[X\VNWXYN
nUklR\TNShYVhU\TNTXNTZ[VN]RQT[X\N̂_̀_a_NqZRNmSSj[QUT[X\NWXYNnUklR\TNVhil[TTRoNdZR\NTZRNeXYfNXWNTZ[VNgX\TYUQTN[VN
VhiVTU\T[UjjkNQXlSjRTRNVZUjjN\XTN[\QjhoRNYRTU[\UpRNUVNWXjjXdVr
stuvwxyz{u|z}y~wxz�}u��y�}uvz�}xzxw�w{vwz}�zxwy{�u{�wz�~wuzy~wz�}x�z}�zy~�vz�}uyx{�yz�vzv��vy{uy�{��|z�}���wyw�z}xz��}uz
���vy{uy�{�z�}���wy�}uz}�zy~wz�}x�z}�z{��z�}uyx{�y}xvz}uzy~wz�x}�w�yz}xz�}xy�}uvzy~wxw}���

�SX\N]hiVTU\T[UjNgXlSjRT[X\NXWNTZRNeXYfcNTZRNSUklR\TNVZUjjNiRNjRVVNTdXNT[lRVNTZRN�UjhRNXWNU\kNYRlU[\[\pNeXYfNTXNiRN
QXlSjRTRoNUVNTZRNgX\VTYhQT[X\N�U\UpRYNYRQXllR\oVNU\oNTZRNmYQZ[TRQTNoRTRYl[\RVNWXYN[\QXlSjRTRNeXYfNU\oNU\NUlXh\TN
\RQRVVUYkNTXNVUT[VWkNU\kNQjU[lVcNj[R\VNXYN�hoplR\TVNUpU[\VTNTZRNgX\TYUQTXYNTZUTNZU�RN\XTNiRR\NVh[TUijkNo[VQZUYpRo_

GHIJ�H�����H���� �¡
GHIJ�JKN¢[\UjNSUklR\TcNQX\VT[ThT[\pNTZRNR\T[YRNh\SU[oNiUjU\QRNXWNTZRNgX\TYUQTN]hlcNVZUjjNiRNlUoRNikNTZRN£d\RYNTXNTZRN
gX\TYUQTXYNdZR\N

JK TZRNgX\TYUQTXYNZUVNWhjjkNSRYWXYlRoNTZRNgX\TYUQTNRPQRSTNWXYNTZRNgX\TYUQTXY¤VNYRVSX\V[i[j[TkNTXNQXYYRQTNeXYfN
UVNSYX�[oRoN[\N]RQT[X\Ǹ¥_¥NXWNm¦mN§XQhlR\TNm¥b¥̈¥©̀ªcNU\oNTXNVUT[VWkNXTZRYNYR«h[YRlR\TVcN[WNU\kcNdZ[QZN
RPTR\oNiRkX\oNW[\UjNSUklR\T¬N

J� TZRNgX\TYUQTXYNZUVNVhil[TTRoNUNW[\UjNUQQXh\T[\pNWXYNTZRNgXVTNXWNTZRNeXYfcNShYVhU\TNTXNTZRNqUijRNXWNgX\TR\TVN
g]¦N¢XYlUTcN§RTRYl[\UT[X\NXWNTZRNgXVTNXWNTZRNeXYfNdZR\NSUklR\TN[VNX\NTZRNiUV[VNXWNTZRNgXVTNXWNTZRNeXYfcN
d[TZNXYNd[TZXhTNUNhUYU\TRRoN�UP[lhlNSUklR\T¬NU\o

JM UNW[\UjNgRYT[W[QUTRNWXYNnUklR\TNXYNnYX�RQTNgRYT[W[QUTRNWXYNnUklR\TNZUVNiRR\N[VVhRoNikNTZRNmYQZ[TRQT¬NVhQZN
W[\UjNSUklR\TNVZUjjNiRNlUoRNikNTZRN£d\RYN\XTNlXYRNTZU\Nb©NoUkVNUWTRYNTZRN[VVhU\QRNXWNTZRNW[\UjNgRYT[W[QUTRN
WXYNnUklR\TNXYNnYX�RQTNgRYT[W[QUTRNWXYNnUklR\TcNXYNUVNWXjjXdVr

_®NNNNNNNUjjNQjXVRXhTNSUSRYdXYfNSRYNQZRQfj[VT

N̄RWRYNTXN]SRQ[W[QUT[X\N]RQT[X\N©̀Naa©̀N̈NgZRQfj[VTNWXYNnYX�RQTNgjXVRXhTNU\oNnYXQRVV[\pNXWN¢[\UjNnUklR\T_NNN

s�{x{�x{�~vz�w�wyw��
GHIJ�J�H¦\NUoo[T[X\NTXNXTZRYNYR«h[YRoN[TRlVcN[\Qjho[\pNihTN\XTNj[l[TRoNTXNTZXVRNVRTNWXYTZN[\N]RQT[X\N̂_¥_̀NUiX�RNU\oNTZXVRNN
YR«h[YRoNh\oRYN]RQT[X\Nª_̀©NXWNTZRNR\RYUjNgX\o[T[X\VcNTZRNW[\UjNmSSj[QUT[X\NWXYNnUklR\TNlhVTNiRNUQQXlSU\[RoNikNTZRN
WXjjXd[\pcNUjjN[\NWXYlNU\oNVhiVTU\QRNVUT[VWUQTXYkNTXNTZRN£d\RYNU\oN[\NQXlSj[U\QRNd[TZNUSSj[QUijRNjUdr

JK SRYlU\R\TNQRYT[W[QUTR°V±NXWNXQQhSU\QkNXYNhVRN[VVhRoNikNTZRNUSSYXSY[UTRNpX�RY\lR\TUjNUhTZXY[Tk¬
J� UjjNlU[\TR\U\QRNU\oNXSRYUT[\pNlU\hUjV¬
JM lUYfRoNVRTVNXWNW[RjoNoYUd[\pVNU\oNVSRQ[W[QUT[X\VNYRWjRQT[\pN²UV³ih[jT²NQX\o[T[X\V¬
J́ YRSYXohQ[ijRN�kjUYNoYUd[\pVNYRWjRQT[\pNTZRNjXQUT[X\NXWNU\kNQX\QRUjRoNhT[j[T[RVcN

lRQZU\[QUjNU\oNRjRQTY[QUjNVkVTRlVcNU\oNTZR[YNQXlSX\R\TV¬
JI UVV[p\lR\TVNXWNUjjNphUYU\TRRVNU\oNdUYYU\T[RVNTXNTZRNgX\TYUQTXYNWYXlN]hiQX\TYUQTXYVcN

lUTRY[UjlR\cN�R\oXYVcNXYNlU\hWUQThYRYVcNTXpRTZRYNd[TZNUNj[VTNXWNTZR[YN\UlRVcNUooYRVVRVcN
TRjRSZX\RN\hliRYVcNU\oNQXYYRVSX\o[\pNphUYU\TRRVNU\oNdUYYU\T[RVNWYXlNRUQZ¬NU\o

Jµ UjjNXTZRYN[\WXYlUT[X\NU\oNlUTRY[UjVNYR«h[YRoNTXNQXlSjkNd[TZNTZRNYR«h[YRlR\TVNXWNTZRN
gX\TYUQTN§XQhlR\TVNXYNYRUVX\UijkNYR«hRVTRoNikNTZRN£d\RYcNmYQZ[TRQTcNXYN
gX\VTYhQT[X\N�U\UpRY_

s�{x{�x{�~vz�w�wyw��
GHIJ�JMHqZRN£d\RY¤VNW[\UjNSUklR\TNTXNTZRNgX\TYUQTXYNVZUjjNiRNlUoRN\XNjUTRYNTZU\Nb©NoUkVNUWTRYNTZRN[VVhU\QRNXWNTZRNW[\UjN
gRYT[W[QUTRNWXYNnUklR\TNXYNnYX�RQTNgRYT[W[QUTRNWXYNnUklR\T_

GHIJMNnUklR\TVNohRNU\oNh\SU[oNh\oRYNTZRNgX\TYUQTNVZUjjNiRUYN[\TRYRVTNWYXlNTZRNoUTRNSUklR\TN[VNohRN
s�{x{�x{�~vz�w�wyw��
[\NUQQXYoU\QRNd[TZN]RQT[X\Ǹ©¶³i°̀±°i±NXWNTZRN·RdŅXYfN]TUTRNR\RYUjN�h\[Q[SUjN¹Ud_

º»¼½¾¿ÀHµHHHÁ½Â�Ã¼ÀH»ÀÂÄ¿Ã¼½ÄÅ
GHµJKH½��¡���HÁ Æ�Ç�È�HÉ�Ê Ë
qZRNmYQZ[TRQTNd[jjNVRY�RNUVN¦\[T[UjN§RQ[V[X\N�UfRYNShYVhU\TNTXNmYT[QjRǸ̂ NXWNm¦mN§XQhlR\TNm¥b¥̈¥©̀ªcN
s�{x{�x{�~vz�w�wyw��
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GHIJKLMNMOLP

QRSTURVWXYWXZR[W\]̂_̀Rà\bĉ_WbX
dKeIGfgIhiGMJjILMHklmOIKeIKmnOeIJGmmOeIMfIoKfmeKpOeHgIGeMHMfqIKlmIKNIKeIeOiGmOLImKImnOIhKfmeGomjImnOIJOmnKLIKNIrMfLMfqI
LMHklmOIeOHKilmMKfIHnGiiIrOIGHINKiiKsHt
uvwxyz{|wx{}~~��~��}|x{�����

��RR�� �erMmeGmMKfIkleHlGfmImKI�emMoiOI��IKNI���I�KolJOfmI���������P

��R�R�� �MmMqGmMKfIMfIGIoKlemIKNIoKJkOmOfmI�leMHLMomMKfIiKoGmOLIMfI���������hKlfmgP

��RR�� �mnOetIu�~xy� ¡�
u¢}�}£�}~w¤{¥x¦x|x¥�

§ä©ª«¬RRRR̈¬a®©̄§̈©°̄R°aR±²±³¬̄±©°̄
QRT́Rµ¶̀·̀R_¶̀RªbX_·̧¹_R±̂ºRW\ŖR±_W]̂ç_̀YR±̂º
QRT́T́I»nOIhKfmeGomIJGgIrOImOeJMfGmOLIrgImnOI�sfOeIKeImnOIhKfmeGomKeIGHIkeKpMLOLIMfI�emMoiOI�¼IKNI���I�KolJOfmI
���������jIGHIJKLMNMOLP

u¢}�}£�}~w¤{¥x¦x|x¥�
QRT́TUI»nOI½Ke¾IJGgIrOIHlHkOfLOLIrgImnOI�sfOeIGHIkeKpMLOLIMfI�emMoiOI�¼IKNI���I�KolJOfmI���������jIGHIJKLMNMOLP

u¢}�}£�}~w¤{¥x¦x|x¥�
§ä©ª«¬R¿RRR®©±ª¬««§̄¬°²±R³a°À©±©°̄±
QR¿T́I½nOeOIeONOeOfoOIMHIJGLOIMfImnMHI�qeOOJOfmImKIGIkeKpMHMKfIKNI���I�KolJOfmI���������jIGHIJKLMNMOLjIKeIGfKmnOeI
hKfmeGomI�KolJOfmjImnOIeONOeOfoOIeONOeHImKImnGmIkeKpMHMKfIGHIGJOfLOLIKeIHlkkiOJOfmOLIrgIKmnOeIkeKpMHMKfHIKNImnOIhKfmeGomI
�KolJOfmHP

QR¿TUI»nOI�sfOeÁHIeOkeOHOfmGmMpOt
uÂ}ÃxÄ{}¥¥�x¤¤Ä{xÃ}�¦{}¥¥�x¤¤Ä{}Å¥{�|wx�{�Å ��Ã}|��Å�

Æ�ÇÈ��ÉÊ�Ë�Ì���Í�ÎÏÏ�Ç�ÐÑÒ�ÎÓÓÈÓÏ��Ï�ÉÌÊÐÇÈ�ÏÐ��Ð�Ï�Ô�Ç�ÕÌÓÈ�ÐÓÓ
�Ì�Ñ�ÖÈ����ÑÈÍ�×ÈÇÐ�Ï�Ç��Ô�Ø��È�ÈÏÈÐÓ
���IhnleonIÙmeOOm
ÚGflOmjIÚPÛPI����¼

QR¿TÜI»nOIhKfmeGomKeÁHIeOkeOHOfmGmMpOt
uÂ}ÃxÄ{}¥¥�x¤¤Ä{xÃ}�¦{}¥¥�x¤¤Ä{}Å¥{�|wx�{�Å ��Ã}|��Å�

»Ý�II
II
II
II
II
II

QR¿TÞIÚOMmnOeImnOI�sfOeÁHIfKeImnOIhKfmeGomKeÁHIeOkeOHOfmGmMpOIHnGiiIrOIonGfqOLIsMmnKlmImOfILGgHÁIkeMKeIfKmMoOImKImnOIKmnOeI
kGemgP

QR¿TßR©X\̂·̧X¹̀ŖXYRVbXY\
QR¿TßT́I»nOIhKfmeGomKeIHnGiiIkleonGHOIGfLIJGMfmGMfIMfHleGfoOIGHIHOmINKemnIMfI�emMoiOI��IKNI���I�KolJOfmI���������jIGHI
JKLMNMOLPI

QR¿TßTUI»nOIhKfmeGomKeIHnGiiIkeKpMLOIrKfLHIGHIHOmINKemnIMfI�emMoiOI��IKNI���I�KolJOfmI���������jIGHIJKLMNMOLP
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GHIJKLMNOPQRLPSLRTRQOUNSPQLVNUWXOYLZ[U\[XSOLONL]UOPQTRL̂LNVL]_]L̀NQ[WRSOL]abacad̂eYLX\LWNfPVPRfYLWXgLhRLiPjRSLPSL
XQQNUfXSQRLkPOlL]_]L̀NQ[WRSOLmadbncad̂bYLo[PTfPSiL_SVNUWXOPNSLpNfRTPSiLXSfL̀PiPOXTL̀XOXLmqlPhPOYLPVLQNWZTRORfYLNUL
X\LNOlRUkP\RL\ROLVNUOlLhRTNkr
stuvwxyz{vxy|}v~}v|��w{�|}�zv�~xyv�t�v�w���z}xv����������v~}�z{xv{z��~{z�z}x�vuw{v�z�~�z{~}�v}wx~�zv~}vz�z�x{w}~�v
uw{�|xv���yv|�v}|�z�vx~x�z�v|}�vz�|~�v|��{z��vwuvxyzv{z�~�~z}xv|}�v�yzxyz{v|}�vyw�vxyzv���xz�v�~��v�zv{z��~{z�vxwv�z}z{|xzv
|v{z|�v{z�z~�xvuw{vxyzvx{|}��~��~w}��

_VLOlRLZXUOPR\LPSORSfLONLOUXS\WPOL_S\OU[WRSO\LNVL�RUjPQRLNULXSgLNOlRULPSVNUWXOPNSLNULfNQ[WRSOXOPNSLPSLfPiPOXTLVNUWYLOlRgLkPTTL
RSfRXjNULONLR\OXhTP\lLSRQR\\XUgLZUNONQNT\LiNjRUSPSiL\[QlLOUXS\WP\\PNS\YL[STR\\LNOlRUkP\RLXTURXfgLZUNjPfRfLPSLOlRL
]iURRWRSOLNULOlRL�NSOUXQOL̀NQ[WRSO\�

GHIJ�H_SORSOPNSXTTgLNWPOORf�

GHIJIL�OlRULZUNjP\PNS\r
GHIJIJ�L�lRL�NSOUXQONULURZUR\RSO\LXSfLkXUUXSO\LOlRLVNTTNkPSiLONLOlRL�kSRUL�PSLXffPOPNSLONLXSgLNOlRULURZUR\RSOXOPNS\LXSfL
kXUUXSOPR\LQNSOXPSRfLPSLOlRL�NSOUXQOL̀NQ[WRSO\�LX\LXSLPSf[QRWRSOLONLOlRL�kSRULONLRqRQ[ORLOlP\L]iURRWRSOYLklPQlL
URZUR\RSOXOPNS\LXSfLkXUUXSOPR\L\lXTTL\[UjPjRLOlRLRqRQ[OPNSLXSfLfRTPjRUgLNVLOlP\L]iURRWRSOYLXSgLORUWPSXOPNSLNVLOlP\L
]iURRWRSOLXSfLOlRLVPSXTLQNWZTROPNSLNVLOlRL NU¡r

J� OlXOLPOLXSfLPO\L�[hQNSOUXQONU\LXURLVPSXSQPXTTgL\NTjRSOYLXhTRLONLZXgLXTTLfRhO\LX\LOlRgLWXO[URLXSfLZN\\R\\RfLNVL
\[VVPQPRSOLkNU¡PSiLQXZPOXTLONLQNWZTRORLOlRL NU¡LXSfLZRUVNUWLXTTLNhTPiXOPNS\LlRUR[SfRU¢

J£L OlXOLPOLP\LXhTRLONLV[USP\lLOlRLZTXSOYLONNT\YLWXORUPXT\YL\[ZZTPR\YLR¤[PZWRSOYLXSfLTXhNULUR¤[PURfLONLQNWZTRORLOlRL
 NU¡LXSfLZRUVNUWLPO\LNhTPiXOPNS\LlRUR[SfRU¢

J¥ OlXOLPOLP\LX[OlNUP¦RfLONLfNLh[\PSR\\LPSLOlRL�OXORLNVLMRkL§NU¡LXSfLOlRL̈SPORfL�OXOR\LXSfLZUNZRUTgLTPQRS\RfLhgL
XTTLSRQR\\XUgLiNjRUSWRSOXTLXSfLZ[hTPQLXSfL¤[X\P©Z[hTPQLX[OlNUPOPR\LlXjPSiLª[UP\fPQOPNSLNjRULPOLXSfLNjRULOlRL
 NU¡LXSfLOlRL«UNªRQO¢

J¬ OlXOLPO\LRqRQ[OPNSLNVLOlP\L]iURRWRSOLXSfLPO\LZRUVNUWXSQRLOlRURNVLP\LkPOlPSLPO\Lf[TgLX[OlNUP¦RfLZNkRU\¢
J OlXOLPO\Lf[TgLX[OlNUP¦RfLURZUR\RSOXOPjRLlX\LjP\PORfLOlRL\PORLNVLOlRL«UNªRQOYLP\LVXWPTPXULkPOlLOlRLTNQXTLXSfL

\ZRQPXTLQNSfPOPNS\L[SfRULklPQlLOlRL NU¡LP\LONLhRLZRUVNUWRfLXSfLlX\LQNUURTXORfLNS©\PORLNh\RUjXOPNS\LkPOlL
OlRLUR¤[PURWRSO\LNVLOlRL�NSOXQOL̀NQ[WRSO\¢LXSf

JK OlXOLPOLZN\\R\\R\LXLlPilLTRjRTLNVLRqZRUPRSQRLXSfLRqZRUOP\RLPSLOlRLh[\PSR\\LXfWPSP\OUXOPNSYLQNS\OU[QOPNSYL
QNS\OU[QOPNSLWXSXiRWRSOLXSfL\[ZRUPSORSfRSQRLNULZUNªRQO\LNVLOlRL\P¦RYLQNWZTRqPOgLXSfLSXO[URLNVLOlRL
ZXUOPQ[TXUL«UNªRQOYLXSfLOlXOLPOLkPTTLZRUVNUWLOlRL NU¡LkPOlLOlRLQXURYL\¡PTTLXSfLfPTPiRSQRLNVL\[QlLXLQNSOUXQONU�

�lRLVNURiNPSiLkXUUXSOPR\LXURLPSLXffPOPNSLONYLXSfLSNOLPSLTPR[LNVYLXSgLXSfLXTTLNOlRULTPXhPTPOgLPWZN\RfL[ZNSLOlRL�NSOUXQONULhgL
TXkLkPOlLUR\ZRQOLONLOlRL�NSOUXQONU®\Lf[OPR\YLNhTPiXOPNS\YLXSfLZRUVNUWXSQRLlRUR[SfRU�L�lRL�NSOUXQONU®\LTPXhPTPOgLlRUR[SfRUL
\lXTTL\[UjPjRLOlRL�kSRU®\LVPSXTLXQQRZOXSQRLNVLXSfLZXgWRSOLVNULOlRL NU¡�L]TTLURZUR\RSOXOPNS\LXSfLkXUUXSOPR\L\ROLVNUOlLPSL
OlP\L]iURRWRSOYLPSQT[fPSiLkPOlN[OLTPWPOXOPNSYLOlP\L�RQOPNSL̄�̄�̂YL\lXTTL\[UjPjRLOlRLVPSXTLQNWZTROPNSLNVLOlRL NU¡LNULOlRL
RXUTPRULORUWPSXOPNSLNVLOlP\L]iURRWRSO�L�lRL�NSOUXQONULXQ¡SNkTRfiR\LOlXOLOlRL�kSRULP\LURTgPSiL[ZNSLOlRL�NSOUXQONU®\L\¡PTTL
XSfLRqZRUPRSQRLPSLQNSSRQOPNSLkPOlLOlRL NU¡LQXTTRfLVNULlRUR[SfRU�

°±²³́µ¶H·HHH¶̧¹º¶±°²³»̧H»¼H́»̧²±°́²H½»́¹º¶̧²¾
GH·J�L�lRL�NSOUXQOL̀NQ[WRSO\YLRqQRZOLVNULpNfPVPQXOPNS\LP\\[RfLXVORULRqRQ[OPNSLNVLOlP\L]iURRWRSOYLXURLRS[WRUXORfLPSLOlRL
\RQOPNS\LhRTNk�

GH·J�J�L�lRL]iURRWRSOLP\LOlP\LRqRQ[ORfL]_]L̀NQ[WRSOL]̂bacaddeYL�OXSfXUfL¿NUWLNVL]iURRWRSOLoROkRRSL�kSRULXSfL
�NSOUXQONUYL�NS\OU[QOPNSLpXSXiRULX\L]fjP\RULmfPOPNS�

GH·J�J£L�lRLÀRSRUXTL�NSfPOPNS\LXURYL]_]L̀NQ[WRSOL]abacaddeYLÀRSRUXTL�NSfPOPNS\LNVLOlRL�NSOUXQOLVNUL�NS\OU[QOPNSYL
�NS\OU[QOPNSLpXSXiRULX\L]fjP\RULmfPOPNS�

GH·J�J¥L�lRL�[ZZTRWRSOXUgLXSfLNOlRUL�NSfPOPNS\LNVLOlRL�NSOUXQOr

½ÁÂÃÄÅÆÇ ²ÈÇÉÅ ½ÊÇÅ ËÊÌÅÍ

GH·J�J¬L�lRL�ZRQPVPQXOPNS\r
s�~xyz{v�~�xvxyzvÎ�z�~u~�|x~w}�vyz{zvw{v{zuz{vxwv|}vzÏy~�~xv|xx|�yz�vxwvxy~�v��{zz�z}x��
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GGHIJKLKMGNGOGPQRSKTKSUMKVWXGMULYRGVTGSVWMRWMXG

Z[\]̂_̀ â]b[ cd][ edf[g

hRTRiGMVGPQRSKTKSUMKVWG
HIJKLKMjGPRSMKVWGkkGkllkG
TViGSVmQYRMRGYKXMGVTG
XQRSKTKSUMKVWXGG

nULYRGVTGoVWMRWMX pRLiqUirGsjGtktu

vwxyzy{GnJRG|iU}KW~X�
����������������������������������������������������������������������������������
HIJKLKMG�GOG�KXMGVTG|iU}KW~XG

����[� â]b[ cd][
GGhRTRiGMVG|iU}KW~GHIJKLKMGnKMYRGPJRRMG
 nP¡G|iU}KW~G�KXM

nKMYRGPJRRM pRLiqUirGsjGtktu

�¢������£�����������
vwxyzy¤GnJRGN¥¥RW¥UjGKTGUWr�

����[� cd][ edf[g
n�|

¦ViMKVWXGVTGN¥¥RW¥UGiRYUMKW~GMVGLK¥¥KW~GiR§qKiRmRWMXGUiRGWVMGQUiMGVTGMJRGoVWMiUSMG|VSqmRWMXGqWYRXXGMJRGLK¥¥KW~G
iR§qKiRmRWMXGUiRGUYXVGRWqmRiUMR¥GKWGMJKXGNiMKSYRG̈©

vwxyzyªGN¥¥KMKVWUYG¥VSqmRWMXjGKTGUWrjGTVimKW~GQUiMGVTGMJRGoVWMiUSMG|VSqmRWMXGUiR�
�¢������£����������

yz N«NG|VSqmRWMGNlut¬Otkk̈jGHIJKLKMGNjG|RMRimKWUMKVWGVTGMJRGoVXMGVTGMJRGVi®jGKTGUQQYKSULYR©
�¢������£����������

ȳ N«NG|VSqmRWMGHtkl¬Otkk°jG|K~KMUYG|UMUG¦iVMVSVYGHIJKLKMjGKTGSVmQYRMR¥jGViGMJRGTVYYV}KW~�

GG

�¢������£����������
y± N«NG|VSqmRWMGHtkt¬Otkk²jG�qKY¥KW~G«WTVimUMKVWG³V¥RYKW~G¦iVMVSVYGHIJKLKMjGKTGSVmQYRMR¥jGViGMJRG

TVYYV}KW~�
�́�������������

GG

�́�������������
yµ ¶MJRiG¥VSqmRWMXjGKTGUWrjGYKXMR¥GLRYV}�

�·�����������̧���������������¹���������������������������������£�����������º�����������¹��������»��
���¹������¼½¼¾¼¿ÀÁ�£��Â��������������������Ã¹����������¹��������Â����������������Â��������������Ä�
»����¹����������Å������Ä����£�����������������º���������Æ��������������£�����������º�����������¹������
¹��������¹���������������������������́��̧����¹���������������������̧�������������������£�����������º��������
���¹�������

HIJKLKMG�GÇGG�K¥¥KW~G|VSqmRWMX�GPQRSKTKSUMKVWGUW¥G|iU}KW~X

nJKXGN~iRRmRWMGKXGRWMRiR¥GKWMVGUXGVTGMJRG¥UrGUW¥GrRUiGTKiXMG}iKMMRWGULVÈR©

@@ @@

ÉÊ�ËÌw�Í�����¹��� ÎÉ�aÌÏÎaÉÌw�Í�����¹���

GoJiKXMKWRGoUmKYRiiKGG�VUi¥G¦iRXK¥RWMG GGGGG
�¢���������������������� �¢����������������������
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DEFGHI

J GKLMGNEOPQKHQRHSQKONESOHTQSLMGKOU

GVWPXPOHEHHHPKULNEKSGHEKTHXQKTU
GVWPXPOHXHHHTGOGNMPKEOPQKHQRHOWGHSQUOHQRHOWGHYQNZ

[

\]̂_̀abcdefc_gafhîbcj_fabjkjc_al_c]kj_mnd̂̂ îbco_̀abpkckabj_al_c]̂_̀abcdefc_qr̂b̂deso_thuuŝîbcedvo_ebp_ac]̂d_
àbpkckabjwo_gdexkbnjo_tûfklkfeckabjo_mpp̂bpe_kjjĥp_udkad_ca_̂ŷfhckab_al_c]kj_mnd̂̂ îbco_c]̂_zkppkbn_gafhîbcjo_
ac]̂d_pafhîbcj_skjĉp_kb_c]kj_mnd̂̂ îbco_ebp_{apklkfeckabj_kjjĥp_elĉd_̂ŷfhckab_al_c]kj_mnd̂̂ îbco_ess_al_x]kf]_
ladi_c]̂_̀abcdefco_ebp_ed̂_ej_lhssv_e_uedc_al_c]̂_̀abcdefc_ej_kl_eccef]̂p_ca_c]kj_mnd̂̂ îbc_ad_d̂ûeĉp_]̂d̂kb|_\]̂_
àbcdefc_d̂ud̂ĵbcj_c]̂_̂bckd̂_ebp_kbĉndeĉp_end̂̂ îbc_}̂cx̂ b̂_c]̂_uedck̂j_]̂d̂ca_ebp_jhûdĵp̂j_udkad_b̂nackeckabjo_
d̂ud̂ĵbceckabjo_ad_end̂̂ îbcjo_̂kc]̂d_xdkcĉb_ad_ades|_mb_̂bhîdeckab_al_c]̂_̀abcdefc_gafhîbcjo_ac]̂d_c]eb_
{apklkfeckabjo_euûedj_kb_mdckfŝ_~|_\]̂_̀abcdefcad_d̂ud̂ĵbcj_c]ec_kc_]ej_lhssv_d̂�k̂x̂p_c]̂_̀abcdefc_gafhîbcj_ebp_
end̂̂j_c]ec_c]̂_̀abcdefc_gafhîbcj_p̂jfdk}̂o_ca_c]̂_}̂jc_al_c]̂_̀abcdefcad�j_�baxŝpn̂o_c]̂_�ad�_b̂f̂jjedv_ca_lhdbkj]_
ebp_uda�kp̂_qebp_c]ec_c]̂_̀abcdefcad_j]ess_lhdbkj]_ebp_uda�kp̂w_e_lhssv_lhbfckabkbn_�da�̂fc_fabjkjĉbc_xkc]_c]̂_̀abcdefc_
gafhîbcj|

[

\]̂_̀abcdefcad_j]ess_lhssv_̂ŷfhĉ_c]̂_�ad�_p̂jfdk}̂p_kb_c]̂_̀abcdefc_gafhîbcjo_̂yf̂uc_ej_jûfklkfessv_kbpkfeĉp_kb_
c]̂_̀abcdefc_gafhîbcj_ca_}̂_c]̂_d̂juabjk}kskcv_al_ac]̂dj|__�c_kj_c]̂_kbĉbc_al_c]̂_uedck̂j_ca_kbfshp̂_xkc]kb_c]̂_�ad�_ebv_
ebp_ess_se}ado_ieĉdkesjo_̂�hkuîbc_ebp_ĵd�kf̂j_c]eco_esc]ahn]_bac_̂yud̂jjsv_kbpkfeĉp_kb_c]̂_̀abcdefc_gafhîbcjo_ed̂_
d̂ejabe}sv_kbl̂de}ŝ_c]̂d̂ldai_ca_fabjcdhfc_faiuŝĉ_ebp_xad�e}ŝ_jvjĉij_lad_c]̂_jeckjlefcadv_ûdladiebf̂o_
ŷ̂fhckabo_lkbes_faiuŝckab_ebp_hĵ_al_c]̂_�ad�_ebp_�da�̂fc|

ENOPS�GH�HHHTEOGHQRHSQMMGKSGMGKOHEKTHTEOGUHQRHULXUOEKOPE�HSQMD�GOPQK
ENOPS�GH�HHHTEOGHQRHSQMMGKSGMGKOHEKTHULXUOEKOPE�HSQMD�GOPQK
�H���_\]̂_peĉ_al_faiîbf̂îbc_al_c]̂_�ad�_j]ess_}̂�
���������������������������������� 

¡�HH�¢ \]̂_peĉ_al_c]kj_mnd̂̂ îbc|

¡�HH�¢ m_peĉ_ĵc_ladc]_}̂_c]̂_peĉ_al_c]kj_mnd̂̂ îbc_hbŝjj_e_pkll̂d̂bc_peĉ_kj_jceĉp_}̂sax_ad_uda�kjkab_kj_
iep̂_lad_c]̂_peĉ_ca_}̂_lkŷp_kb_e_backf̂_ca_udaf̂ p̂_kjjĥp_}v_c]̂_£xb̂d|

¡�HH�¢ ¤jce}skj]̂p_ej_lassaxj�
�¥���¦��e_peĉ_ad_e_îebj_ca_p̂ĉdikb̂_c]̂_peĉ_al_faiîbf̂îbc_al_c]̂_�ad�|w����§̈��������©©����©���ª�������§����¦��
�¦�©�����§̈�����������«�¦��©�����¦ª����̈¬¬���̈���ª���̈�����̈������§̈���������������§����̈�����������¬¦����§� 

�l_e_peĉ_al_faiîbf̂îbc_al_c]̂_�ad�_kj_bac_ĵŝfĉpo_c]̂b_c]̂_peĉ_al_faiîbf̂îbc_j]ess_}̂_c]̂_peĉ_al_c]kj_
mnd̂̂ îbc|�lo_udkad_ca_c]̂_faiîbf̂îbc_al_c]̂_�ad�o_c]̂_£xb̂d_d̂�hkd̂j_ckî_ca_lkŝ_iadcnen̂jo_îf]ebkfj�_sk̂bj_
ebp_ac]̂d_ĵfhdkcv_kbĉd̂jcjo_c]̂_£xb̂d�j_ckî_d̂�hkd̂îbc_j]ess_}̂_ej_lassaxj�

�H��I_\]̂_̀abcdefc_\kî_j]ess_}̂_îejhd̂p_ldai_c]̂_peĉ_al_faiîbf̂îbc_al_c]̂_�ad�|_\]̂_uda�kjkabj_al_c]kj_
àbcdefc_d̂seckbn_ca_c]̂_ckî_lad_ûdladiebf̂_ebp_faiuŝckab_al_c]̂_�ad�_ed̂_al_c]̂_̂jĵbf̂_al_c]kj_̀abcdefc|_
mffadpkbnsvo_ckî_kj_al_c]̂_̂jĵbf̂_d̂jûfckbn_c]̂_̀abcdefc_gafhîbcj_ebp_ess_a}skneckabj_c]̂d̂hbp̂d|

�H���_th}jcebckes_̀aiuŝckab_al_c]̂_�da�̂fc_ad_�adckabj_\]̂d̂al\]̂_̀abcdefcad_j]ess_ef]k̂�̂_th}jcebckes_̀aiuŝckab_
al_c]̂_̂bckd̂_�ad�_bac_seĉd_c]eb____q____w_pevj_ldai_c]̂_peĉ_al_faiîbf̂îbco_ad_ej_lassaxj�_
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C

DEFGHIJKFLMNHIKOPKQRSHFTRIKTRUGVKWSJHIFRJXYHSUZKRKQRSHFTRIKTRJHKMRUKNHKLGHTK[\HFKQOOITXFRJHTK[XJ\KJ\HKTRJHKOPK
QOMMHFQHMHFJVKEPKR]]IO]IXRJHZKXFGHIJKIĤLXIHMHFJGKPOIKHRISXHIK_LNGJRFJXRSK̀OM]SHJXOFKOPKQHIJRXFK]OIJXOFGKOPKJ\HK
aOIbVc

defghifjklhemnohfpqrhstlhfphqmknofuvvvuuff

wxyz{x|}x~}z��}�xy� ����z�|z{��}�x����z{x|}��z�

�fet��hqmfmnf�s�tem�homefn�fmrkef�nomi�qmf�k�hf�efgin�kshsfkofmrhf�nomi�qmf�nqt�home�
DEFGHIJK]IOYXGXOFGZKXPKRFUZKPOIKSX̂LXTRJHTKTRMR�HGKIHSRJXF�KJOKPRXSLIHKJOKRQ\XHYHK_LNGJRFJXRSK̀OM]SHJXOFKOFKJXMHKOIKPOIK
NOFLGK]RUMHFJGKPOIKHRISUKQOM]SHJXOFKOPKJ\HKaOIbVc

fdf�kohfn�f�v�uuufghifq�lhos�ifs��fg�emfmrhfs�mhfn�fet�em�omk�lfqn�glhmknofk�f�mfonf��tlmfn�fmrhf�iqrkmhqmfnifn�ohif
�}�����fpt��hqmfmnf�s�tem�homefn�fmrhf�nomi�qmf�k�hf�efgin�kshsfkofmrhf�nomi�qmf�nqt�home�fmrhfs�mhfn�fpt�em�omk�lf
�n�glhmknofn�fmrhf ni¡fn�f�llfn�fmrhf�nomi�qmnief�nifmrhf¢in�hqmf�kllf�h£
DEFGHIJKJ\HKTRJHKOPK_LNGJRFJXRSK̀OM]SHJXOFKOPKJ\HKaOIbKOPKRSSK̀OFJIRQJOIGKPOIKJ\HK¤IO¥HQJVc

ff

�}����¦}pt��hqmfmnf�s�tem�homefn�fmrhf�nomi�qmf�k�hf�efgin�kshsfkofmrhf�nomi�qmf�nqt�home�fk�fgnimknoefn�fmrhf ni¡fn�f
�llfn�fmrhf�nomi�qmnief�nifmrhf¢in�hqmf�ihfmnf�hfqn�glhmhsfgiknifmnfpt�em�omk�lf�n�glhmknofn�fmrhfhomkihf ni¡fn�f�llfn�f
mrhf�nomi�qmnief�nifmrhf¢in�hqm�fmrhf�nomi�qmniefer�llf�qrkh�hfpt�em�omk�lf�n�glhmknofn�fetqrfgnimknoef��fmrhf�nlln�ko§f
s�mhe£

wxyz{x|}x~}�xy� ����z�|z{��}�x����z{x|}��z�
ff

�}��̈f rhofmrhf ni¡fn�fmrkef�nomi�qm�fnif�o�f¢nimknof�rhihn��fkefpt�em�omk�ll�f�n�glhmh�k�hfkefn�fmrhfheehoqhfkofmrhf
ghi�ni��oqhfn�fmrhf�nomi�qmf�nqt�home�fkoqltsko§�f�kmrntmflk�km�mkno�fmrhfpt�em�omk�lf�n�glhmknofs�mhefhem��lkerhsf
rhihko�f�rhf�nomi�qmnifer�llfginqhhsfh©ghskmkntel�f�kmrf�shªt�mhf�niqhef�osfer�llftehfkmef�hemfh��nimefmnf¡hhgfkmef ni¡f
�osfmrhf¢in�hqmfnofeqrhstlh�f�osfmrhf�nomi�qmnifer�llf�qrkh�hfmrhfqn�glhmknofmk�hefhem��lkerhsf�kmrkofmrhf�nomi�qmf
�nqt�home�fjklhemnohfs�mhefehmf�nimrfkofmrhf�noemitqmknofpqrhstlhf�ihfs�mhefqikmkq�lfmnfmrhf«�ohi¬efnghi�mknoefmr�mf
hem��lkerf�rhofmrhf ni¡fnif�fg�imfmrhihn�fkefmnfqn��hoqhf�osf�hfqn�glhmh�fdllf�klhemnohfs�mhef�ihfn�fmrhfheehoqh�
�}��̈��fpt��hqmfmnf�s�tem�homefn�fmrhf�nomi�qmf�k�hf�efgin�kshsfkofmrhf�nomi�qmf�nqt�home�fmrhf�nomi�qmnifer�llf
et�em�omk�ll�fqn�glhmhfmrhfhomkihf ni¡fn�fmrkef�nomi�qm£
D̀\HQbKOFHKOPKJ\HKPOSSO[XF�KNOHGKRFTKQOM]SHJHKJ\HKFHQHGGRIUKXFPOIMRJXOFVc

®�}}�̄ °nmfl�mhifmr�offff±ffff²fq�lhos�ifs��ef�in�fmrhfs�mhfn�fqn��hoqh�homfn�fmrhf ni¡�

®�}}�̄ ³�fmrhf�nlln�ko§fs�mh£fff

�}��̈�¦fpt��hqmfmnf�s�tem�homefn�fmrhf�nomi�qmf�k�hf�efgin�kshsfkofmrhf�nomi�qmf�nqt�home�fk�fgnimknoefn�fmrhf ni¡fn�f
mrkef�nomi�qmf�ihfmnf�hfet�em�omk�ll�fqn�glhmhfgiknifmnf�rhofmrhfhomkihf ni¡fn�fmrkef�nomi�qmfer�llf�hfet�em�omk�ll�f
qn�glhmh�fmrhf�nomi�qmnifer�llfet�em�omk�ll�fqn�glhmhfetqrfgnimknoef��fmrhf�nlln�ko§fs�mhe£

wxyz{x|}x~}�xy� ��z�}zx}��}����z�|z{���́}µx����z�
ff

�}��̈��f¶�fmrhf�nomi�qmnif��klefmnfet�em�omk�ll�fqn�glhmhfmrhf ni¡fn�fmrkef�nomi�qm�fnifgnimknoefmrhihn��f�efgin�kshsfkof
mrkefphqmknof·�̧�flkªtks�mhsfs���§he�fk�f�o��fer�llf�hf�eeheehsf�efehmf�nimrfkofphqmknof̧�¹�

wº»¼}�

®�}½}�̄ pmkgtl�mhsfpt��fkof�qqnis�oqhf�kmrfphqmknof̧�¾f�hln�

¿
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C

DEFGHGIGIJKLMJNOPQRSTOMUJNRVJWLTSSJXYOJZMJTU[RWOMUJ\Y]JPX̂]MTWMUJSTZY]JY]JVTOM]PTSĴYWOW_J̀LMOLM]J\Y]MWMMXJY]J
RX\Y]MWMMX_J̀LP̂LJVTaJŶ R̂]JZMÒMMXJOLMJUTOMJY\JOLPWJbc]MMVMXOJTXUJOLMJdYVVMX̂MVMXOJeTOM_JY]J̀LP̂LJVTaJŶ R̂]J
ZMÒMMXJOLMJdYVVMX̂MVMXOJeTOMJTXUJOLMJNRZWOTXOPTSJdYVQSMOPYXJeTOMJY]JeTOMWJWMOJ\Y]OLJPXJOLPWJbc]MMVMXOfJ

ghijEF

dYXOPXcMX̂aJbSSỲTX̂MJdYXO]T̂OJklmno
dYXOPXcMX̂aJbSSỲTX̂MJdYXO]T̂OJpdmno
dYXOPXcMX̂aJbSSỲTX̂MJdYXO]T̂OJldmno
dYXOPXcMX̂aJbSSỲTX̂MJdYXO]T̂OJqdmno
dYXOPXcMX̂aJbSSỲTX̂MJdYXO]T̂OJrdmno

sotu_nnn
suv_nnn
sown_nnn
stwv_nnn
sot_nnn

x

bWJQM]JNQM̂P\P̂TOPYXJnoJyyJnn

DEFGzE{|}~E|�E~��E�|��Eg��}E{|�~���~|��}E���E��~�|�~E�Ei�����~���E�������Eg����
DEFGzGIJKLMJdYWOJY\JOLMJ�Y]�JPWJTWJUM\PXMUJPXJl�LPZPOJk_JeMOM]VPXTOPYXJY\JOLMJdYWOJY\JOLMJ�Y]�f

DEFGzGHJKLMJdYXO]T̂OY]�WJ�MM�
����������� ¡�¢� £�¡�¤¥�¦��§��̈©�ª̈¢��̈©��«��¬̈ ¤�̈¤�̈�«�¤�¡¤̈®̄¢̄̈¦�©̈¤�°���¤ ̄¦̄¦§��«��ª̈¦�¤�¥�̈¤±¢�²��³́

JJ

DEFGzGzJKLMJVMOLYUJY\JTU[RWOVMXOJY\JOLMJdYXO]T̂OY]�WJ�MMJ\Y]ĴLTXcMWJPXJOLMJ�Y]��

JJ

DEFGzGFJµPVPOTOPYXW_JP\JTXa_JYXJTJNRẐYXO]T̂OY]�WJY¶M]LMTUJTXUJQ]Y\POJ\Y]JPX̂]MTWMWJPXJOLMĴYWOJY\JPOWJQY]OPYXJY\JOLMJ�Y]��

JJ

DEFGzG·J̧MXOTSJ]TOMWJ\Y]JdYXO]T̂OY]mỲXMUJM¹RPQVMXOJWLTSSJXYOJM�̂MMUJJJJQM]̂MXOJºJJJJ»¼JY\JOLMJWOTXUT]UJ]MXOTSJ]TOMJQTPUJ
TOJOLMJQST̂MJY\JOLMJr]Y[M̂OfJ

DEFGzG½J¾XPOJQ]P̂MW_JP\JTXa�
�¿°�¦�̄©À��«��̄�� ��¦°�¢������«���¦̄��¡¤̄¥���¦°�Á��¦�̄�À��̄ ̄���̄̈¦¢£�̄©��¦À£��̈�Â«̄¥«��«���¦̄��¡¤̄¥��Â̄���Ã���¡¡�̄¥�Ã��³́

Ä~�� Å��~}E���EÆ���~�~�|�} g����EÇ��EÅ��~EÈÉÊGÊÊË
JJ

DEFGzGÌJKLMJdYXO]T̂OY]JWLTSSJQ]MQT]MJTXUJWRZVPOJOYJOLMJdYXWO]R̂OPYXJqTXTcM]_J̀POLPXJowJUTaWJY\JM�M̂ROPXcJOLPWJ
bc]MMVMXO_JTJ̀]POOMXJdYXO]YSJlWOPVTOMJ\Y]JOLMJÍ̀ XM]�WJ]M¶PM̀JTXUJTQQ]Y¶TSfJKLMJdYXO]YSJlWOPVTOMJWLTSSJPX̂SRUMJOLMJ
POMVWJPXJNM̂OPYXJkfoJY\Jl�LPZPOJk_JeMOM]VPXTOPYXJY\JOLMJdYWOJY\JOLMJ�Y]�f

DEFGFE{|}~E|�E~��E�|��Eg��}E{|�~���~|��}E���E��~�E�Ei�����~���E�������Eg����
DEFGFGIJKLMJdYWOJY\JOLMJ�Y]�JPWJTWJUM\PXMUJPXJl�LPZPOJk_JeMOM]VPXTOPYXJY\JOLMJdYWOJY\JOLMJ�Y]�f

DEFGFGHJKLMJdYXO]T̂OY]�WJ�MM�
����������� ¡�¢� £�¡�¤¥�¦��§��̈©�ª̈¢��̈©��«��¬̈ ¤�̈¤�̈�«�¤�¡¤̈®̄¢̄̈¦�©̈¤�°���¤ ̄¦̄¦§��«��ª̈¦�¤�¥�̈¤±¢�²��³́

JJ

DEFGFGzJKLMJVMOLYUJY\JTU[RWOVMXOJY\JOLMJdYXO]T̂OY]�WJ�MMJ\Y]ĴLTXcMWJPXJOLMJ�Y]��
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C

DD

EFGHGHGDIJKJLMLJNOPQDJRDMOSQDNODMDTUVWNOLXMWLNXYPDNZ[X\[M]DMO]D̂XNRJLDRNXDJOWX[MP[PDJODL\[DWNPLDNRDJLPD̂NXLJNODNRDL\[D_NX̀a

DD

EFGHGHbDc[OLMdDXML[PDRNXDeNOLXMWLNXfNgO[]D[hUĴK[OLDP\MddDONLD[iW[[]DDDD̂[XW[OLDjDDDDklDNRDL\[DPLMO]MX]DX[OLMdDXML[D̂MJ]D
MLDL\[D̂dMW[DNRDL\[DmXNn[WLo

EFGHGHpDqOJLDmXJW[PQDJRDMOSaD
rstuvwxyz{w|u{xwu}{~vt{�w~wu{w|u{�vxw{��x�u{~vt{��~vwxwz{�x}xw~wx�v��{xy{~vz�{w�{�|x�|{w|u{�vxw{��x�u{�x��{�u{~���x�~��u��

���� �����F���F����������� �����F���F����F���H���
DD

EFGHGH F¡¢��������F£�¤��¢�F�����
EFGHGH H¥D¦\[DeNOLXMWLDTUKDJPD§UMXMOL[[]DVSDL\[DeNOLXMWLNXDONLDLND[iW[[]DDDDj̈DDDDlQDPUVn[WLDLNDM]]JLJNOPDMO]D][]UWLJNOPD
VSDe\MO§[D©X][XDMPD̂XNZJ][]DJODL\[DeNOLXMWLDªNWUK[OLPoD¦\JPDKMiJKUKDPUKDJPDX[R[XX[]DLNDJODL\[DeNOLXMWLDªNWUK[OLPD
MPDL\[D«UMXMOL[[]D¬MiJKUKDmXJW[oDeNPLPDg\JW\DgNUd]DWMUP[DL\[D«UMXMOL[[]D¬MiJKUKDmXJW[DLNDV[D[iW[[][]DP\MddDV[D
M̂J]DVSDL\[DeNOLXMWLNXDgJL\NULDX[JKVUXP[K[OLDVSDL\[D©gO[XoD

EFGHGH HF®̄��������
EFGHGH HH¥F°dL[XOML[PQDJRDMOSQDJOWdU][]DJODL\[D«UMXMOL[[]D¬MiJKUKDmXJW[a

���� �����
DD

EFGHGH HHDTUVn[WLDLNDL\[DWNO]JLJNOPDONL[]DV[dNgQDL\[DRNddNgJO§DMdL[XOML[PDKMSDV[DMWW[̂L[]DVSDL\[D©gO[XDRNddNgJO§D
[i[WULJNODNRDL\JPD°§X[[K[OLoDq̂NODMWW[̂LMOW[QDL\[D©gO[XDP\MddDJPPU[DMD¬N]JRJWMLJNODLNDL\JPD°§X[[K[OLo
rsv�u�w{�u���{u~�|{~�wu�v~wu{~vt{w|u{��vtxwx�v�{w|~w{}��w{�u{}uw{y��{w|u{±�vu�{w�{~��u�w{w|u{~�wu�v~wu��

���� ����� ²���������F³��F®���������

DD
EFGHGH H́F°ddNgMOW[PQDJRDMOSQDJOWdU][]DJODL\[D«UMXMOL[[]D¬MiJKUKDmXJW[a
rstuvwxyz{u~�|{~����~v�u��

���� �����
DD

EFGHGH HGD°PPUK̂ LJNOPQDJRDMOSQDÛNODg\JW\DL\[D«UMXMOL[[]D¬MiJKUKDmXJW[DJPDVMP[]a
rstuvwxyz{u~�|{~���}�wx�v��

DD

EFGHGHµD¦NDL\[D[iL[OLDL\MLDL\[DeNOLXMWLDªNWUK[OLPDMX[DMOLJWĴML[]DLNDX[hUJX[DRUXL\[XD][Z[dN̂K[OLQDL\[D«UMXMOL[[]D
¬MiJKUKDmXJW[DJOWdU][PDL\[DWNPLPDMLLXJVULMVd[DLNDPUW\DRUXL\[XD][Z[dN̂K[OLDWNOPJPL[OLDgJL\DL\[DeNOLXMWLDªNWUK[OLPD
MO]DX[MPNOMVdSDJOR[XMVd[DL\[X[RXNKoDTUW\DRUXL\[XD][Z[dN̂K[OLD]N[PDONLDJOWdU][DW\MO§[PDJODPWN̂[QDPSPL[KPQD̀JO]PDMO]D
hUMdJLSDNRDKML[XJMdPQDRJOJP\[PQDNXD[hUĴK[OLQDMddDNRDg\JW\QDJRDX[hUJX[]QDP\MddDV[DJOWNX̂NXML[]DVSDe\MO§[D©X][Xo

EFGHGH¶D¦\[D©gO[XDP\MddDMUL\NXJ·[D̂X[̂MXMLJNODNRDX[ZJPJNOPDLNDL\[DeNOLXMWLDªNWUK[OLPDL\MLDJOWNX̂NXML[DL\[D
M§X[[]fÛNODMPPUK̂ LJNOPDWNOLMJO[]DJODT[WLJNOḐo̧o¹o̧oD¦\[D©gO[XDP\MddD̂XNK̂ LdSDRUXOJP\DPUW\DX[ZJP[]DeNOLXMWLD
ªNWUK[OLPDLNDL\[DeNOLXMWLNXoD¦\[DeNOLXMWLNXDP\MddDONLJRSDL\[D©gO[XDMO]D°XW\JL[WLDNRDMOSDJOWNOPJPL[OWJ[PDV[Lg[[ODL\[D
M§X[[]fÛNODMPPUK̂ LJNOPDWNOLMJO[]DJODT[WLJNOḐo̧o¹o̧DMO]DL\[DX[ZJP[]DeNOLXMWLDªNWUK[OLPo

EFGHbDIJhUJ]ML[]D]MKM§[PQDJRDMOSa
rsv�u�w{wu�}�{~vt{��vtxwx�v�{y��{�x��xt~wut{t~}~ºu��{xy{~vz�{w�{�u{~��u��ut{xv{~����t~v�u{�xw|{»u�wx�v{¼�½��

DD

EFGHpD©L\[Xa
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C

DEFGHIJKLIMNOGOMFGKPMIKQMFRGSKTMGJKGUNOFVGKMIKMJWHIKOFTHFJONHGSKOPKUFXSKJWUJKYOVWJKIHGRZJKOFKUKTWUFVHKJMKJWHK[MFJIUTJK
\RY]̂

__

`

abcdede_fghij_klmn_ollpqrgsqmnh_tmu_vgwxins_hkyxqssij_sm_szi_{mnhsukrsqmn_|gng}iu_yw_szi_{mnsugrsmu~_gnj_
{iusqtqrgsih_tmu_vgwxins_qhhkij_yw_szi_{mnhsukrsqmn_|gng}iu_gnj_klmn_riusqtqrgsqmn_mt_szi_vum�irs_ollpqrgsqmn_gnj_
vum�irs_{iusqtqrgsi_tmu_vgwxins_mu_ollpqrgsqmn_tmu_vgwxins_gnj_{iusqtqrgsi_tmu_vgwxins_yw_szi_{mnhsukrsqmn_|gng}iu_
gnj_ourzqsirs_gnj_qhhkgnri_yw_szi_ourzqsirs~_szi_��niu_hzgpp_xg�i_lum}uihh_lgwxinsh_mn_grrmkns_mt_szi_{mnsugrs_�kx~_
sm_szi_{mnsugrsmu~_�kx_sm_szi_{mnsugrsmu_gh_lum�qjij_yipm�_gnj_iphi�ziui_qn_szi_{mnsugrs_�mrkxinsh�

`

�
abcded�_vum�qjij_szgs_gn_ollpqrgsqmn_tmu_vgwxins_qh_uiriq�ij_yw_szi_{mnhsukrsqmn_|gng}iu_nms_pgsiu_szgn_szi__�sz__jgw_
mt_g_xmnsz~_gyhins_gnw_jitgkpsh_mt_szi_{mnsugrsmu_knjiu_szi_{mnsugrs_�mrkxinsh~_szi_��niu_hzgpp_xg�i_lgwxins_mt_szi_
gxmkns_riusqtqij_riusqtqij_gxmkns_qn_szi_ollpqrgsqmn_tmu_vgwxins_sm_szi_{mnsugrsmu_nms_pgsiu_szgn_szi__�sz__jgw_mt_szi_
tmppm�qn}_xmnsz�_�t_gn_ollpqrgsqmn_tmu_vgwxins_qh_uiriq�ij_yw_szi_{mnhsukrsqmn_|gng}iu_gtsiu_szi_gllpqrgsqmn_jgsi_
tq�ij_gym�i~_lgwxins_mt_szi_gxmkns_riusqtqij_gyhins_gnw_jitgkpsh_mt_szi_{mnsugrsmu_knjiu_szi_{mnsugrs_�mrkxinsh~_
lgwxins_hzgpp_yi_xgji_yw_szi_��niu_nms_pgsiu_szgn__�____�_jgwh_gtsiu_szi_{mnhsukrsqmn_|gng}iu_uiriq�ih_szi_ollpqrgsqmn_
tmu_vgwxins�
��ijiugp~_hsgsi_mu_pmrgp_pg�h_xgw_ui�kqui_lgwxins_�qszqn_g_riusgqn_liuqmj_mt_sqxi��szqusw__�__��__�_jgwh_gtsiu_qhhkgnri_mt_
g_{iusqtqrgsi_tmu_vgwxins�
����bc

abcded�de_�grz_ollpqrgsqmn_tmu_vgwxins_hzgpp_yi_yghij_mn_szi_xmhs_uirins_hrzijkpi_mt_�gpkih_hkyxqssij_yw_szi_
{mnsugrsmu_qn_grrmujgnri_�qsz_szi_{mnsugrs_�mrkxinsh�_�zi_hrzijkpi_mt_�gpkih_hzgpp_gppmrgsi_szi_insqui_{mnsugrs_�kx_
gxmn}_szi_�guqmkh_lmusqmnh_mt_szi_�mu��_�zi_hrzijkpi_mt_�gpkih_hzgpp_�mu�_gnj_yi_luilguij_qn_hkrz_tmux~_tmux_gnj_
hkllmusij_yw_hkrz_jgsg_sm_hkyhsgnsqgsi_qsh_grrkugrw~_grrkugrw_gh_szi_{mnhsukrsqmn_|gng}iu_gnj_ourzqsirs_xgw_ui�kqui�_
�zqh_hrzijkpi_mt_�gpkih_hrzijkpi~_knpihh_my�irsij_sm_yw_szi_{mnhsukrsqmn_|gng}iu_mu_ourzqsirs~_hzgpp_yi_khij_gh_g_yghqh_
tmu_ui�qi�qn}_szi_{mnsugrsmu�h_ollpqrgsqmnh_tmu_vgwxins�

abcded�d�_ollpqrgsqmnh_tmu_vgwxins_hzgpp_hzm�_szi_liurinsg}i_mt_rmxlpisqmn_mt_igrz_lmusqmn_mt_szi_�mu�_gh_mt_szi_inj_
mt_szi_liuqmj_rm�iuij_yw_szi_ollpqrgsqmn_tmu_vgwxins�_opp_lum}uihh_lgwxinsh_xgji_lui�qmkh_sm_szi_pghs_gnj_tqngp_
lgwxins_hzgpp_yi_yghij_mn_ihsqxgsih_gnj_szi_uq}zs_qh_ziuiyw_uihiu�ij_yw_szi_ourzqsirs_tmu_szi_��niu_sm_xg�i_gpp_jki_
gnj_lumliu_rmuuirsqmnh_qn_gnw_lgwxins_tmu_gnw_lui�qmkh_iuumu�

abcded�d�_�n_grrmujgnri_�qsz_o�o_�mrkxins_o���������~_ iniugp_{mnjqsqmnh_mt_szi_{mnsugrs_tmu_{mnhsukrsqmn~_
{mnhsukrsqmn_|gng}iu_gh_oj�qhiu_�jqsqmn~_gh_xmjqtqij~_gnj_hky�irs_sm_msziu_lum�qhqmnh_mt_szi_{mnsugrs_�mrkxinsh~_szi_
gxmkns_mt_igrz_lum}uihh_lgwxins_hzgpp_yi_rmxlksij_gh_tmppm�h¡

`

d� �zi_gxmkns~_qt_gnw~_tmu_�mu�_szgs_uixgqnh_knrmuuirsij_gnj_tmu_�zqrz_szi_ourzqsirs_zgh_lui�qmkhpw_
�qszzipj_g_{iusqtqrgsi_tmu_vgwxins_gh_lum�qjij_qn_ousqrpi_�_mt_o�o_�mrkxins_o��������¢o��������~_
gh_xmjqtqij¢

`

d� �mu_�mu�_liutmuxij_mu_jitirsh_jqhrm�iuij_hqnri_szi_pghs_lgwxins_gllpqrgsqmn~_gnw_gxmkns_tmu_�zqrz_
szi_��niu~_{mnhsukrsqmn_|gng}iu_mu_ourzqsirs_xgw_�qszzmpj_lgwxins~_mu_nkppqtw_g_{iusqtqrgsi_mt_
vgwxins_qn_�zmpi_mu_qn_lgus~_gh_lum�qjij_qn_ousqrpi_�_mt_o�o_�mrkxins_o��������¢_o��������~_gh_
xmjqtqij¢_gnj



��������������	
�
�������
������������	����
������������������������� ���!"#���$�#�����#�����#���������%��������������
�
�&
���'(�
���
��������������
����
������
���#)�'��
��������������
����������
���#)�'���#)���
�����*���#�����'�������������	����
���)���
�����
���+�����(�
���
��������������
����������
�����(����������
,��������
������"-�$-�!�.(������/�!/���0����
��1��
��2�����000���!�,�����
3��
������!/��/���0#�������������
���
#�������
��
��������
4���
���
�����#���������
�����5
���
��������������
�,������
��������������	����
���6�(
�������7
�&��
��(���
�������������&���������#�
4������������8�����������������
9:;<�=>?;:@� A�"���"���!B

C

D

EFGHIHGFJKLMKNOOFJPQRNSTOFUVNKNFTVNFWLSTKPXTFYZRF[OF\PON]FLSFTVNFWLOTFL̂FTVNFULK_F̀[TVLZTFPFaZPKPSTNN]F
bPc[RZRFJK[XN
EFGHIHGHIdefghdijkhdlmmnfkjgfopdqordsjtuipgvdghidwopgrjkgordxhjnndxyzufgdghidkoxgdkopgrondfpqorujgfopdri{yfri|dfpd
}~hfzfgd�vd�igirufpjgfopdoqdghidwoxgdoqdghideor�vdjnop�d�fghdmjtronnxvdmiggtdkjxhdjkkoypgxvdrikifmgi|dfp�ofkixvdord
fp�ofkixd�fghdkhik�d�oykhirxdjggjkhi|vdjp|djptdoghirdi�f|ipkidri{yfri|dztdghid��pirvdwopxgrykgfopd�jpj�irdord
lrkhfgikgdgod|iuopxgrjgidghjgdmjtuipgxdjnrij|tduj|idztdghidwopgrjkgordopdjkkoypgdoqdghidwoxgdoqdghideor�di{yjndord
i~kii|dmro�rixxdmjtuipgxdjnrij|tdrikif�i|dztdghidwopgrjkgorvdmnyxdmjtronnxdqordghidmirfo|dko�iri|dztdghidmrixipgd
lmmnfkjgfopdqordsjtuipgvdnixxdghjgdmorgfopdoqdghidmjtuipgxdjggrfzygjznidgodghidwopgrjkgor�xd�ii�

EFGHIHGH�dlmmnfkjgfopxdqordsjtuipgdxhjnndxho�dghidwoxgdoqdghideor�djkgyjnntdfpkyrri|dztdghidwopgrjkgordghroy�hdghid
ip|doqdghidmirfo|dko�iri|dztdghidlmmnfkjgfopdqordsjtuipgdjp|dqord�hfkhdghidwopgrjkgordhjxduj|idordfpgip|xdgoduj�id
jkgyjndmjtuipgdmrfordgodghidpi~gdlmmnfkjgfopdqordsjtuipg�

EFGHIHGH�d�pdjkkor|jpkid�fghdl�ld�okyuipgdl��������djp|dxyz�ikgdgodoghirdmro�fxfopxdoqdghidwopgrjkgd�okyuipgxvd
ghidjuoypgdoqdijkhdmro�rixxdmjtuipgdxhjnndzidkoumygi|djxdqonno�x�

EFGHIHGH�HId�hidjuoypgdoqdijkhdmro�rixxdmjtuipgdxhjnndqfrxgdfpkny|i�
HI �hidwoxgdoqdghideor�djxd|ixkrfzi|dfpd}~hfzfgd�vd�igirufpjgfopdoqdghidwoxgdoqdghideor��
H� �hjgdmorgfopdoqdwopxgrykgfopdwhjp�id�frikgf�ixdghjgdghidlrkhfgikgd|igirufpixvdfpdghidlrkhfgikg�xd

mroqixxfopjnd�y|�uipgvdgodzidrijxopjzntd�yxgfqfi|�djp|
H� �hidwopgrjkgor�xd�iidkoumygi|dymopdghidwoxgdoqdghideor�d|ixkrfzi|dfpdghidmriki|fp�d

�ikgfopd�����������djgdghidrjgidxgjgi|dfpd�ikgfopd������dordfqdghidwopgrjkgor�xd�iidfxdxgjgi|djxdjdqf~i|dxyud
fpd�ikgfopd�����djpdjuoypgd�hfkhdzijrxdghidxjuidrjgfodgodghjgdqf~i|�xyud�iidjxdghidwoxgdoqdghideor�d
fpkny|i|dfpd�ikgfopd�����������dzijrxdgodjdrijxopjznidixgfujgidoqdghidmrozjznidwoxgdoqdghideor�dymopdfgxd
koumnigfop�

EFGHIHGH�H�d�hidjuoypgdoqdijkhdmro�rixxdmjtuipgdxhjnndghipdzidri|yki|dzt�
HI �hidj��ri�jgidoqdjptdjuoypgxdmri�foyxntdmjf|dztdghid��pir�
H� �hidjuoypgvdfqdjptvdqordeor�dghjgdriujfpxdypkorrikgi|djp|dqord�hfkhdghidlrkhfgikgdhjxdmri�foyxntd

�fghhin|djdwirgfqfkjgidqordsjtuipgdjxdmro�f|i|dfpdlrgfknid�doqdl�ld�okyuipgdl���������
H� lptdjuoypgdqord�hfkhdghidwopgrjkgord|oixdpogdfpgip|dgodmjtdjd�yzkopgrjkgordordujgirfjndxymmnfirvd

ypnixxdghideor�dhjxdziipdmirqorui|dztdoghirxdghidwopgrjkgordfpgip|xdgodmjt�
H� �ordeor�dmirqorui|dord|iqikgxd|fxko�iri|dxfpkidghidnjxgdmjtuipgdjmmnfkjgfopvdjptdjuoypgdqord�hfkhd

ghidlrkhfgikgdujtd�fghhon|dmjtuipgvdordpynnfqtdjdwirgfqfkjgidoqdsjtuipgdfpd�honidordfpdmjrgvdjxdmro�f|i|d
fpdlrgfknid�doqdl�ld�okyuipgdl���������

HG �hidxhorgqjnnvdfqdjptvdfp|fkjgi|dztdghidwopgrjkgordfpdghid|okyuipgjgfopdri{yfri|dztd�ikgfopd�������dgod
xyzxgjpgfjgidmrfordlmmnfkjgfopxdqordsjtuipgvdordrixyngfp�dqroudirrorxdxyzxi{yipgntd|fxko�iri|dztdghid
��pir�xdjy|fgorxdfpdxykhd|okyuipgjgfop�djp|

H� �igjfpj�id�fghhin|dmyrxyjpgdgod�ikgfopd������

EFGHIHGH�d�hid��pirvdwopxgrykgfopd�jpj�irdjp|dwopgrjkgordxhjnndj�riidymopdjduygyjnntdjkkimgjznidmroki|yridqord
ri�fi�djp|djmmro�jndoqdmjtuipgxdgod�yzkopgrjkgorxdjp|dghidmirkipgj�idoqdrigjfpj�idhin|dopd�yzkopgrjkgxvdjp|dghid
wopgrjkgordxhjnndi~ikygidxyzkopgrjkgxdfpdjkkor|jpkid�fghdghoxidj�riiuipgx�

EFGHIHGHGd�pdgj�fp�djkgfopdopdghidwopgrjkgor�xdlmmnfkjgfopxdqordsjtuipgvdghidwopxgrykgfopd�jpj�irdjp|dlrkhfgikgdxhjnnd
zidipgfgni|dgodrintdopdghidjkkyrjktdjp|dkoumnigipixxdoqdghidfpqorujgfopdqyrpfxhi|dztdghidwopgrjkgorvdjp|dxykhdjkgfopd
xhjnndpogdzid|iiui|dgodzidjdrimrixipgjgfopdghjgd�� dghidwopxgrykgfopd�jpj�irdjp|dlrkhfgikgdhj�iduj|idjd|igjfni|d
i~jufpjgfopvdjy|fgdordjrfghuigfkd�irfqfkjgfopdoqdghid|okyuipgjgfopdxyzufggi|dfpdjkkor|jpkid�fghdlrgfknid�dordoghird
xymmorgfp�d|jgj�d�� dghjgdghidwopxgrykgfopd�jpj�irdjp|dlrkhfgikgdhj�iduj|idi~hjyxgf�idordkopgfpyoyxdop�xfgid
fpxmikgfopx�dord�� dghjgdghidwopxgrykgfopd�jpj�irdjp|dlrkhfgikgdhj�iduj|idi~jufpjgfopxdgodjxkirgjfpdho�dordqord�hjgd
myrmoxixdghidwopgrjkgordhjxdyxi|djuoypgxdmri�foyxntdmjf|dopdjkkoypgdoqdghidwopgrjkg�d�ykhdi~jufpjgfopxvdjy|fgxdjp|d
�irfqfkjgfopxvdfqdri{yfri|dztdghid��pirvd�fnndzidmirqorui|dztdghid��pir�xdjy|fgorxdjkgfp�dfpdghidxonidfpgirixgdoqdghid
��pir�
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C

DEFGHGFGIJKLMNOPJQRPSJPSNJTQUNVWXJOVRYVJZOOVY[Z\]JPSNĴYUPVZMPYVJXSZ\\JUYPJ_Z̀NJZa[ZUMNJOZb_NUPXJPYJXcOO\RNVXJdYVJ
_ZPNVRZ\XJYVJNecRO_NUPJQSRMSJSZ[NJUYPJfNNUJaN\R[NVNaJZUaJXPYVNaJZPJPSNJXRPNg

DEFGHGFGhJidJdRUZ\JMY_O\NPRYUJYdJPSNJjYV̀JRXJ_ZPNVRZ\\bJaN\ZbNaJPSVYckSJUYJdZc\PJYdJPSNĴYUPVZMPYV]JPSNUJPSNJTQUNVJXSZ\\J
OZbJPSNĴYUPVZMPYVJZUbJZaaRPRYUZ\JZ_YcUPXJRUJZMMYVaZUMNJQRPSJlVPRM\NJmJYdJlilJnYMc_NUPJlopoqorsmg

DEFGHGIEtuvwuxyyEtz{|x}~yE��xuxE~�xE�v}~uz�~E��|E�yE�zyx�Ev}E~�xE�vy~Ev�E~�xE�vu�E��~�EzE��zuz}~xx�E
�z��|�|Etu��x
DEFGHGIGHJjRPSJNZMSJlOO\RMZPRYUJdYVJ�Zb_NUP]JPSNĴYUPVZMPYVJXSZ\\JXcf_RPJOZbVY\\X]JONPPbJMZXSJZMMYcUPX]JVNMNROPNaJ
RU[YRMNXJYVJRU[YRMNXJQRPSJMSNM̀J[YcMSNVXJZPPZMSNa]JZUaJZUbJYPSNVJN[RaNUMNJVNecRVNaJfbJPSNJTQUNV]ĴYUXPVcMPRYUJ
�ZUZkNVJYVJlVMSRPNMPJPYJaN_YUXPVZPNJPSZPJOZb_NUPXJZ\VNZabJ_ZaNJfbJPSNĴYUPVZMPYVJYUJZMMYcUPJYdJPSNĴYXPJYdJPSNJ
jYV̀JNecZ\JYVJNLMNNaJOVYkVNXXJOZb_NUPXJZ\VNZabJVNMNR[NaJfbJPSNĴYUPVZMPYVJO\cXJOZbVY\\XJdYVJPSNJONVRYaJMY[NVNaJfbJ
PSNJOVNXNUPJlOO\RMZPRYUJdYVJ�Zb_NUP]J\NXXJPSZPJOYVPRYUJYdJPSNJOVYkVNXXJOZb_NUPXJZPPVRfcPZf\NJPYJPSNĴYUPVZMPYVWXJ�NNg

DEFGHGIG�JKZMSJlOO\RMZPRYUJdYVJ�Zb_NUPJXSZ\\JfNJfZXNaJYUJPSNJ_YXPJVNMNUPJXMSNac\NJYdJ[Z\cNXJXcf_RPPNaJfbJPSNJ
ŶUPVZMPYVJRUJZMMYVaZUMNJQRPSJPSNĴYUPVZMPJnYMc_NUPXgJ�SNJXMSNac\NJYdJ[Z\cNXJXSZ\\JZ\\YMZPNJPSNJNUPRVNJ�cZVZUPNNaJ
�ZLR_c_J�VRMNJZ_YUk�J�s�JPSNJ[ZVRYcXJOYVPRYUXJYdJPSNJjYV̀�J�o�JZUbJMYUPRUkNUMbJdYVJMYXPXJPSZPJZVNJRUM\caNaJRUJPSNJ
�cZVZUPNNaJ�ZLR_c_J�VRMNJfcPJUYPJYPSNVQRXNJZ\\YMZPNaJPYJZUYPSNVJ\RUNJRPN_JYVJRUM\caNaJRUJZĴSZUkNJTVaNV�JZUaJ�p�JPSNJ
ŶUPVZMPYVWXJ�NNg

DEFGHGIG�GHJ�SNJXMSNac\NJYdJ[Z\cNXJXSZ\\JfNJOVNOZVNaJRUJXcMSJdYV_]JZUaJXcOOYVPNaJfbJXcMSJaZPZJPYJXcfXPZUPRZPNJRPXJ
ZMMcVZMb]JZXJPSNĴYUXPVcMPRYUJ�ZUZkNVJZUaJlVMSRPNMPJ_ZbJVNecRVNgJ�SRXJXMSNac\NJYdJ[Z\cNXJXSZ\\JfNJcXNaJZXJZJfZXRXJdYVJ
VN[RNQRUkJPSNĴYUPVZMPYVWXJlOO\RMZPRYUXJdYVJ�Zb_NUPg

DEFGHGIG�G�J�SNJZ\\YMZPRYUJYdJPSNJ�cZVZUPNNaJ�ZLR_c_J�VRMNJcUaNVJPSRXJ�NMPRYUJ�gsg�goJXSZ\\JUYPJMYUXPRPcPNJZJXNOZVZPNJ
kcZVZUPNNaJ_ZLR_c_JOVRMNJdYVJPSNĴYXPJYdJPSNJjYV̀JYdJNZMSJRUaR[RacZ\J\RUNJRPN_JRUJPSNJXMSNac\NJYdJ[Z\cNXg

DEFGHGIG�G�JjSNUJPSNĴYUPVZMPYVJZ\\YMZPNXJMYXPXJdVY_JZJMYUPRUkNUMbJPYJZUYPSNVJ\RUNJRPN_JRUJPSNJXMSNac\NJYdJ[Z\cNX]JPSNJ
ŶUPVZMPYVJXSZ\\JXcf_RPJXcOOYVPRUkJaYMc_NUPZPRYUJPYJPSNJlVMSRPNMPJZUaĴYUXPVcMPRYUJ�ZUZkNVg

DEFGHGIG�JlOO\RMZPRYUXJdYVJ�Zb_NUPJXSZ\\JXSYQJPSNJONVMNUPZkNJYdJMY_O\NPRYUJYdJNZMSJOYVPRYUJYdJPSNJjYV̀JZXJYdJPSNJNUaJ
YdJPSNJONVRYaJMY[NVNaJfbJPSNJlOO\RMZPRYUJdYVJ�Zb_NUPgJ�SNJONVMNUPZkNJYdJMY_O\NPRYUJXSZ\\JfNJPSNJ\NXXNVJYdJ�s�JPSNJ
ONVMNUPZkNJYdJPSZPJOYVPRYUJYdJPSNJjYV̀JQSRMSJSZXJZMPcZ\\bJfNNUJMY_O\NPNa�JYVJ�o�JPSNJONVMNUPZkNJYfPZRUNaJfbJaR[RaRUkJ
�Z�JPSNJNLONUXNJPSZPJSZXJZMPcZ\\bJfNNUJRUMcVVNaJfbJPSNĴYUPVZMPYVJYUJZMMYcUPJYdJPSZPJOYVPRYUJYdJPSNJjYV̀JZUaJdYVJQSRMSJ
PSNĴYUPVZMPYVJSZXJ_ZaNJOZb_NUPJYVJRUPNUaXJPYJ_Z̀NJOZb_NUPJOVRYVJPYJPSNJUNLPJlOO\RMZPRYUJdYVJ�Zb_NUPJfbJ�f�JPSNJ
XSZVNJYdJPSNJ�cZVZUPNNaJ�ZLR_c_J�VRMNJZ\\YMZPNaJPYJPSZPJOYVPRYUJYdJPSNJjYV̀JRUJPSNJXMSNac\NJYdJ[Z\cNXg

DEFGHGIG�JiUJZMMYVaZUMNJQRPSJlilJnYMc_NUPJlopoqorsm]JZUaJXcf�NMPJPYJYPSNVJOVY[RXRYUXJYdJPSNĴYUPVZMPJnYMc_NUPX]J
PSNJZ_YcUPJYdJNZMSJOVYkVNXXJOZb_NUPJXSZ\\JfNJMY_OcPNaJZXJdY\\YQX�

DEFGHGIG�GHJ�SNJZ_YcUPJYdJNZMSJOVYkVNXXJOZb_NUPJXSZ\\JdRVXPJRUM\caN�
GH �SZPJOYVPRYUJYdJPSNJ�cZVZUPNNaJ�ZLR_c_J�VRMNJOVYONV\bJZ\\YMZf\NJPYJMY_O\NPNaJjYV̀JZXJaNPNV_RUNaJ

fbJ_c\PRO\bRUkJPSNJONVMNUPZkNJYdJMY_O\NPRYUJYdJNZMSJOYVPRYUJYdJPSNJjYV̀JfbJPSNJXSZVNJYdJPSNJ�cZVZUPNNaJ
�ZLR_c_J�VRMNJZ\\YMZPNaJPYJPSZPJOYVPRYUJYdJPSNJjYV̀JRUJPSNJ_YXPJVNMNUPJXMSNac\NJYdJ[Z\cNX�

G� �SZPJOYVPRYUJYdJPSNJ�cZVZUPNNaJ�ZLR_c_J�VRMNJOVYONV\bJZ\\YMZf\NJPYJ_ZPNVRZ\XJZUaJNecRO_NUPJ
aN\R[NVNaJZUaJXcRPZf\bJXPYVNaJZPJPSNJXRPNJdYVJXcfXNecNUPJRUMYVOYVZPRYUJRUJPSNJMY_O\NPNaJMYUXPVcMPRYUJYV]J
RdJZOOVY[NaJRUJQVRPRUkJRUJZa[ZUMNJfbJPSNJTQUNV]JXcRPZf\bJXPYVNaJYddJPSNJXRPNJZPJZJ\YMZPRYUJZkVNNaJcOYUJRUJ
QVRPRUk�

G� �SZPJOYVPRYUJYdĴYUXPVcMPRYUĴSZUkNJnRVNMPR[NXJPSZPJPSNJlVMSRPNMPJaNPNV_RUNX]JRUJPSNJlVMSRPNMPWXJ
OVYdNXXRYUZ\J�cak_NUP]JPYJfNJVNZXYUZf\bJ�cXPRdRNa�JZUa

G� �SNĴYUPVZMPYVWXJ�NN]JMY_OcPNaJcOYUJPSNĴYXPJYdJPSNJjYV̀JaNXMVRfNaJRUJPSNJOVNMNaRUkJ�NMPRYUXJ
�gsg�g�gsgsJZUaJ�gsg�g�gsgoJZPJPSNJVZPNJXPZPNaJRUJ�NMPRYUJ�g�goJYV]JRdJPSNĴYUPVZMPYVWXJ�NNJRXJXPZPNaJZXJZJ
dRLNaJXc_JRUJPSZPJ�NMPRYU]JZUJZ_YcUPJPSZPJfNZVXJPSNJXZ_NJVZPRYJPYJPSZPJdRLNaqXc_JdNNJZXJPSNĴYXPJYdJPSNJ
jYV̀JRUM\caNaJRUJ�NMPRYUXJ�gsg�g�gsgsJZUaJ�gsg�g�gsgoJfNZVXJPYJZJVNZXYUZf\NJNXPR_ZPNJYdJPSNJOVYfZf\NJ
ŶXPJYdJPSNJjYV̀JcOYUJRPXJMY_O\NPRYUg

DEFGHGIG�G�J�SNJZ_YcUPJYdJNZMSJOVYkVNXXJOZb_NUPJXSZ\\JPSNUJfNJVNacMNaJfb�
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EF GHIJKLLMILKNIJOPJKQRJKSOTQNUJVMIWXOTUYRJVKXZJ[RJNHIJ\]QIM̂
E_ GHIJKSOTQǸJXPJKQR̀JPOMJaOMbJNHKNJMISKXQUJTQcOMMIcNIZJKQZJPOMJ]HXcHJNHIJdMcHXNIcNJHKUJVMIWXOTUYRJ

]XNHHIYZJKJeIMNXPXcKNIJPOMJfKRSIQNJKUJVMOWXZIZJXQJdMNXcYIJgJOPJdhdJiOcTSIQNJdjkjljmnĝ
Eo dQRJKSOTQNJPOMJ]HXcHJNHIJeOQNMKcNOMJZOIUJQONJXQNIQZJNOJVKRJKJpT[cOQNMKcNOMJOMJSKNIMXKYJUTVVYXIM̀J

TQYIUUJNHIJaOMbJHKUJ[IIQJVIMPOMSIZJ[RJONHIMUJNHIJeOQNMKcNOMJXQNIQZUJNOJVKR̂
Eq rOMJaOMbJVIMPOMSIZJOMJZIPIcNUJZXUcOWIMIZJUXQcIJNHIJYKUNJVKRSIQNJKVVYXcKNXOQ̀JKQRJKSOTQNJPOMJ]HXcHJ

NHIJdMcHXNIcNJSKRJ]XNHHOYZJVKRSIQǸJOMJQTYYXPRJKJeIMNXPXcKNIJOPJfKRSIQNJXQJ]HOYIJOMJXQJVKMǸJKUJVMOWXZIZJ
XQJdMNXcYIJgJOPJdhdJiOcTSIQNJdjkjljmnĝ

Es GHIJUHOMNPKYỲJXPJKQR̀JXQZXcKNIZJ[RJNHIJeOQNMKcNOMJXQJNHIJZOcTSIQNKNXOQJMItTXMIZJ[RJpIcNXOQJuvnvwvnJNOJ
UT[UNKQNXKNIJVMXOMJdVVYXcKNXOQUJPOMJfKRSIQǸJOMJMIUTYNXQLJPMOSJIMMOMUJUT[UItTIQNYRJZXUcOWIMIZJ[RJNHIJ
\]QIMxUJKTZXNOMUJXQJUTcHJZOcTSIQNKNXOQ̂JKQZ

Ey zINKXQKLIJ]XNHHIYZJVTMUTKQNJNOJpIcNXOQJuvnv{v

|}sEFEyEsJGHIJ\]QIMJKQZJNHIJeOQNMKcNOMJUHKYYJKLMIIJTVOQJKJSTNTKYYRJKccIVNK[YIJVMOcIZTMIJPOMJMIWXI]JKQZJKVVMOWKYJOPJ
VKRSIQNUJNOJpT[cOQNMKcNOMUJKQZJNHIJVIMcIQNKLIJOPJMINKXQKLIJHIYZJOQJpT[cOQNMKcNÙJKQZJNHIJeOQNMKcNOMJUHKYYJI~IcTNIJ
UT[cOQNMKcNUJXQJKccOMZKQcIJ]XNHJNHOUIJKLMIISIQNUv

|}sEFEyEyJhQJNKbXQLJKcNXOQJOQJNHIJeOQNMKcNOMxUJdVVYXcKNXOQUJPOMJfKRSIQǸJNHIJeOQUNMTcNXOQJ�KQKLIMJKQZJdMcHXNIcNJUHKYYJ
[IJIQNXNYIZJNOJMIYRJOQJNHIJKccTMKcRJKQZJcOSVYINIQIUUJOPJNHIJXQPOMSKNXOQJPTMQXUHIZJ[RJNHIJeOQNMKcNOMJKQZJUTcHJKcNXOQJ
UHKYYJQONJ[IJZIISIZJNOJ[IJKJMIVMIUIQNKNXOQJNHKNJ�n�JNHIJeOQUNMTcNXOQJ�KQKLIMJOMJdMcHXNIcNJHKWIJSKZIJKJZINKXYIZJ
I~KSXQKNXOQ̀JKTZXǸJOMJKMXNHSINXcJWIMXPXcKNXOQJOPJNHIJZOcTSIQNKNXOQJUT[SXNNIZJXQJKccOMZKQcIJ]XNHJpIcNXOQJuvnvwvnJOMJ
ONHIMJUTVVOMNXQLJZKNK̂J�j�JNHKNJNHIJeOQUNMTcNXOQJ�KQKLIMJOMJdMcHXNIcNJHKWIJSKZIJI~HKTUNXWIJOMJcOQNXQTOTUJOQ�UXNIJ
XQUVIcNXOQÛJOMJ�k�JNHKNJNHIJeOQUNMTcNXOQJ�KQKLIMJOMJdMcHXNIcNJHKWIJSKZIJI~KSXQKNXOQUJNOJKUcIMNKXQJHO]JOMJPOMJ]HKNJ
VTMVOUIUJNHIJeOQNMKcNOMJHKUJTUIZJKSOTQNUJVMIWXOTUYRJVKXZJOQJKccOTQNJOPJNHIJeOQNMKcNvJpTcHJI~KSXQKNXOQÙJKTZXNÙJKQZJ
WIMXPXcKNXOQÙJXPJMItTXMIZJ[RJNHIJ\]QIM̀J]XYYJ[IJVIMPOMSIZJ[RJNHIJ\]QIMxUJKTZXNOMUJKcNXQLJXQJNHIJUOYIJXQNIMIUNJOPJNHIJ
\]QIMv

|}sEFEyE�J�~cIVNJ]XNHJNHIJ\]QIMxUJVMXOMJKVVMOWKỲJNHIJeOQNMKcNOMJUHKYYJQONJSKbIJKZWKQcIJVKRSIQNUJNOJUTVVYXIMUJPOMJ
SKNIMXKYUJOMJItTXVSIQNJ]HXcHJHKWIJQONJ[IIQJZIYXWIMIZJKQZJUNOMIZJKNJNHIJUXNIv

|}sEFEyE�JhPJPXQKYJcOSVYINXOQJOPJNHIJaOMbJXUJSKNIMXKYYRJZIYKRIZJNHMOTLHJQOJPKTYNJOPJNHIJeOQNMKcNOM̀JNHIQJNHIJ\]QIMJUHKYYJ
VKRJNHIJeOQNMKcNOMJKQRJKZZXNXOQKYJKSOTQNUJXQJKccOMZKQcIJ]XNHJdMNXcYIJgJOPJdhdJiOcTSIQNJdjkj�jmngv

�

rXWIJVIMcIQNJ�u��

�

�OQIv

�

�OJMINKXQKLIJMIZTcNXOQJVMXOMJNOJpT[UNKQNXKYJeOSVYINXOQJOPJNHIJIQNXMIJaOMbJKQZJKYYJcYOUIOTNJVKVIM]OMbJMIcIXWIZJKQZJ
KVVMOWIZv
����}y

�VOQJpT[UNKQNXKYJeOSVYINXOQJOPJNHIJaOMb̀JNHIJVKRSIQNJUHKYYJ[IJYIUUJN]OJNXSIUJNHIJWKYTIJOPJKQRJMISKXQXQLJaOMbJNOJ[IJ
cOSVYINIZJKUJNHIJeOQUNMTcNXOQJ�KQKLIMJMIcOSSIQZUJKQZJNHIJdMcHXNIcNJZINIMSXQIUJPOMJXQcOSVYINIJaOMbJKQZJKQJ
KSOTQNJQIcIUUKMRJNOJUKNXUPRJKQRJcYKXSÙJYXIQUJOMJ�TZLSIQNUJKLKXQUNJNHIJeOQNMKcNOMJNHKNJHKWIJQONJ[IIQJUTXNK[YRJ
ZXUcHKMLIZv

�
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DEFGHGIJKLMNOJPNQRSMTJUVSWSJTVSJXYMTWNZTJ[\RJL]ĴN]S_JYMJNJ[TL̀\ONTS_J[\RKLMNOJ̀NQRSMTaJZYM]TLT\TLMbJTVSJSMTLWSJ
\M̀NL_JcNONMZSJYdJTVSJXYMTWNZTJ[\RaJ]VNOOJcSJRN_SJcQJTVSJefMSWJTYJTVSJXYMTWNZTYWJfVSMJ

GI TVSJXYMTWNZTYWJVN]Jd\OOQJ̀SWdYWRS_JTVSJXYMTWNZTJSgZS̀TJdYWJTVSJXYMTWNZTYWh]JWS]̀YM]LcLOLTQJTYJZYWWSZTJ
UYWiJN]J̀WYjL_S_JLMJ[SZTLYMJklmlJYdJnonJpYZ\RSMTJnlqlrlsktaJNM_JTYJ]NTL]dQJYTVSWJWSu\LWSRSMT]aJLdJ
NMQaJfVLZVJSgTSM_JcSQYM_JdLMNOJ̀NQRSMTvJ

GH TVSJXYMTWNZTYWJVN]J]\cRLTTS_JNJdLMNOJNZZY\MTLMbJdYWJTVSJXY]TJYdJTVSJUYWiaJ̀\W]\NMTJTYJTVSJwNcOSJYdJ
XYMTSMT]JX[oJKYWRNTaJpSTSWRLMNTLYMJYdJTVSJXY]TJYdJTVSJUYWiJfVSMJ̀NQRSMTJL]JYMJTVSJcN]L]JYdJTVSJXY]TJ
YdJTVSJUYWiaJfLTVJYWJfLTVY\TJNJx\NWNMTSS_JyNgLR\RJ̀NQRSMTvJNM_

Gz NJdLMNOJXSWTLdLZNTSJdYWJPNQRSMTJYWJPWY{SZTJXSWTLdLZNTSJdYWJPNQRSMTJVN]JcSSMJL]]\S_JcQJTVSJnWZVLTSZTvJ]\ZVJ
dLMNOJ̀NQRSMTJ]VNOOJcSJRN_SJcQJTVSJefMSWJMYTJRYWSJTVNMJqsJ_NQ]JNdTSWJTVSJL]]\NMZSJYdJTVSJdLMNOJ
XSWTLdLZNTSJdYWJPNQRSMTJYWJPWY{SZTJXSWTLdLZNTSJdYWJPNQRSMTaJYWJN]JdYOOYf]|

m}JJJJJJJNOOJZOY]SY\TJ̀ǸSWfYWiJ̀SWJZVSZiOL]T

J~SdSWJTYJ[̀SZLdLZNTLYMJ[SZTLYMJskJ��skJrJXVSZiOL]TJdYWJPWY{SZTJXOY]SY\TJNM_JPWYZS]]LMbJYdJKLMNOJ
PNQRSMTmJJJ

DEFGHGIGIJKLMNOJ̀NQRSMTaJZYM]TLT\TLMbJTVSJSMTLWSJ\M̀NL_JcNONMZSJYdJTVSJXYMTWNZTJ[\RaJ]VNOOJcSJRN_SJcQJTVSJefMSWJTYJTVSJ
XYMTWNZTYWJfVSMJ

GI TVSJXYMTWNZTYWJVN]Jd\OOQJ̀SWdYWRS_JTVSJXYMTWNZTJSgZS̀TJdYWJTVSJXYMTWNZTYWh]JWS]̀YM]LcLOLTQJTYJZYWWSZTJ
UYWiJN]J̀WYjL_S_JLMJnWTLZOSJklJYdJnonJpYZ\RSMTJnlqlrlsktaJNM_JTYJ]NTL]dQJYTVSWJWSu\LWSRSMT]aJLdJNMQaJ
fVLZVJSgTSM_JcSQYM_JdLMNOJ̀NQRSMTvJNM_

GH NJdLMNOJXSWTLdLZNTSJdYWJPNQRSMTJYWJPWY{SZTJXSWTLdLZNTSJdYWJPNQRSMTJVN]JcSSMJL]]\S_JcQJTVSJnWZVLTSZTm

DEFGHGIGHEwVSJefMSWh]JdLMNOJ̀NQRSMTJTYJTVSJXYMTWNZTYWJ]VNOOJcSJRN_SJMYJONTSWJTVNMJqsJ_NQ]JNdTSWJTVSJL]]\NMZSJYdJTVSJ
dLMNOJXSWTLdLZNTSJdYWJPNQRSMTJYWJPWY{SZTJXSWTLdLZNTSJdYWJPNQRSMTaJYWJN]JdYOOYf]|

JJ

DEFGHGHEKLMNOJPNQRSMTJUVSWSJTVSJXYMTWNZTJ[\RJL]ĴN]S_JYMJTVSJXY]TJYdJTVSJUYWiJfLTVJYWJfLTVY\TJNJx\NWNMTSS_J
yNgLR\RJPWLZSoMJN__LTLYMJTYJYTVSWJWSu\LWS_JLTSR]aJLMZO\_LMbJc\TJMYTJOLRLTS_JTYJTVY]SJ]STJdYWTVJLMJ[SZTLYMJ�mlmkJNcYjSJ
NM_JTVY]SJJWSu\LWS_J\M_SWJ[SZTLYMJtmksJYdJTVSJxSMSWNOJXYM_LTLYM]aJTVSJdLMNOJǹ ÒLZNTLYMJdYWJPNQRSMTJR\]TJcSJ
NZZYR̀ NMLS_JcQJTVSJdYOOYfLMbaJNOOJLMJdYWRJNM_J]\c]TNMZSJ]NTL]dNZTYWQJTYJTVSJefMSWJNM_JLMJZYR̀ OLNMZSJfLTVJǸ ÒLZNcOSJ
ONf|

GI S̀WRNMSMTJZSWTLdLZNTS�]�JYdJYZZ\̀NMZQJYWJ\]SJL]]\S_JcQJTVSJǸ ẀỲWLNTSJbYjSWMRSMTNOJN\TVYWLTQv
GH NOOJRNLMTSMNMZSJNM_JỲSWNTLMbJRNM\NO]v
Gz RNWiS_J]ST]JYdJdLSO_J_WNfLMb]JNM_J]̀SZLdLZNTLYM]JWSdOSZTLMbJ�N]�c\LOT�JZYM_LTLYM]v
G� WS̀WY_\ZLcOSJyQONWJ_WNfLMb]JWSdOSZTLMbJTVSJOYZNTLYMJYdJNMQJZYMZSNOS_J\TLOLTLS]aJ

RSZVNMLZNOJNM_JSOSZTWLZNOJ]Q]TSR]aJNM_JTVSLWJZYR̀ YMSMT]v
GF N]]LbMRSMT]JYdJNOOJb\NWNMTSS]JNM_JfNWWNMTLS]JTYJTVSJXYMTWNZTYWJdWYRJ[\cZYMTWNZTYW]aJ

RNTSWLNORSMaJjSM_YW]aJYWJRNM\dNZT\WSW]aJTYbSTVSWJfLTVJNJOL]TJYdJTVSLWJMNRS]aJ
N__WS]]S]aJTSOS̀VYMSJM\RcSW]aJNM_JZYWWS]̀YM_LMbJb\NWNMTSS]JNM_JfNWWNMTLS]JdWYRJ
SNZVvJNM_

G� NOOJYTVSWJLMdYWRNTLYMJNM_JRNTSWLNO]JWSu\LWS_JTYJZYR̀ OQJfLTVJTVSJWSu\LWSRSMT]JYdJ
TVSJXYMTWNZTJpYZ\RSMT]JYWJWSN]YMNcOQJWSu\S]TS_JcQJTVSJefMSWaJnWZVLTSZTaJYWJ
XYM]TW\ZTLYMJyNMNbSWm

DEFGHGHGIJKLMNOJ̀NQRSMTaJZYM]TLT\TLMbJTVSJSMTLWSJ\M̀NL_JcNONMZSJYdJTVSJXYMTWNZTJ[\RaJ]VNOOJcSJRN_SJcQJTVSJefMSWJTYJTVSJ
XYMTWNZTYWJfVSM

GI TVSJXYMTWNZTYWJVN]Jd\OOQJ̀SWdYWRS_JTVSJXYMTWNZTJSgZS̀TJdYWJTVSJXYMTWNZTYWh]JWS]̀YM]LcLOLTQJTYJZYWWSZTJ
UYWiJN]J̀WYjL_S_JLMJnWTLZOSJklJYdJnonJpYZ\RSMTJnlqlrlsktaJNM_JTYJ]NTL]dQJYTVSWJWSu\LWSRSMT]aJLdJNMQaJ
fVLZVJSgTSM_JcSQYM_JdLMNOJ̀NQRSMTv

GH TVSJXYMTWNZTYWJVN]J]\cRLTTS_JNJdLMNOJNZZY\MTLMbJdYWJTVSJXY]TJYdJTVSJUYWiaJ̀\W]\NMTJTYJ�gVLcLTĴaJ
pSTSWRLMNTLYMJYdJTVSJXY]TJYdJTVSJUYWiJNM_JNJdLMNOJǹ ÒLZNTLYMJdYWJPNQRSMTvJNM_

Gz NJdLMNOJXSWTLdLZNTSJdYWJPNQRSMTJYWJPWY{SZTJXSWTLdLZNTSJdYWJPNQRSMTJVN]JcSSMJL]]\S_JcQJTVSJnWZVLTSZTJLMJ
NZZYW_NMZSJfLTVJ�gVLcLTĴaJpSTSWRLMNTLYMJYdJTVSJXY]TJYdJTVSJUYWim

DEFGHGHGHEwVSJefMSWh]JdLMNOJ̀NQRSMTJTYJTVSJXYMTWNZTYWJ]VNOOJcSJRN_SJMYJONTSWJTVNMJqsJ_NQ]JNdTSWJTVSJL]]\NMZSJYdJTVSJ
dLMNOJXSWTLdLZNTSJdYWJPNQRSMTJYWJPWY{SZTJXSWTLdLZNTSJdYWJPNQRSMTaJYWJN]JdYOOYf]|
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CD

EE

FGHIJIKGLMNEOPQNRSTEUVQWXEYWZ[NQ\E\]E\MNÊ]Q\RW_\]RETMWXXÈNE[WaNEQ]EXW\NRE\MWQEbcEaWZTEWU\NRE\MNEVTTdWQ_NE]UE\MNEUVQWXE
N̂R\VUV_W\NEU]REeWZ[NQ\E]REeR]fN_\ÊNR\VUV_W\NEU]REeWZ[NQ\g

FGHIKEeWZ[NQ\TEadNEWQaEdQYWVaEdQaNRE\MNÊ]Q\RW_\ETMWXXÈNWREVQ\NRNT\EUR][E\MNEaW\NEYWZ[NQ\EVTEadNEW\E\MNERW\NET\W\NaE
ǸX]PhE]REVQE\MNEẀTNQ_NE\MNRN]UhEW\E\MNEXNiWXERW\NEYRNjWVXVQiEUR][E\V[NE\]E\V[NEW\E\MNEYXW_NEPMNRNE\MNEeR]fN_\EVTEX]_W\Nag
klmnopqrpsqorturvmqoponqrswpooxryztm{rvursm|}~

EEE�EEEVQEW__]RaWQ_NEPV\ME�N_\V]QE�c��̀����̀�E]UE\MNE�NPE�]R�E�\W\NE�NQNRWXE�dQV_VYWXE�WPg

�

LMNE�R_MV\N_\EPVXXETNRjNEWTE�QV\VWXE�N_VTV]QE�W�NREYdRTdWQ\E\]E�R\V_XNE��E]UE���E�]_d[NQ\E��b���c��hEdQXNTTE\MNE
YWR\VNTEWYY]VQ\ÈNX]PEWQ]\MNREVQaVjVadWXhEQ]\EWEYWR\ZE\]E\MVTE�iRNN[NQ\hE\]ETNRjNEWTE�QV\VWXE�N_VTV]QE�W�NRg
klurq�orzspqvonr�yqys��|rswpoo{rvmnopqrq�orms�o{rsxxponnrsmxrtq�opr�tmqs�qrvmutp�sqvtmrturq�orlmvqvs�r�o�vnvtmr�s�op{rvur
tq�oprq�smrq�or�p��vqo�q}~

EE
EE
EE
WTE[]aVUVNag
����G 

¡]REWQZÊXWV[ETd̀fN_\E\]hÈd\EQ]\ERNT]XjNaÈZhE[NaVW\V]QEYdRTdWQ\E\]E�R\V_XNE��E]UE���E�]_d[NQ\E��b���c��hÊXWV[hE
aVTYd\NE]RE]\MNRE[W\\NREVQE_]Q\R]jNRTZEWRVTVQiE]d\E]UE]RERNXW\NaE\]E\MNÊ]Q\RW_\hE\MNE[N\M]aE]UÈVQaVQiEaVTYd\NERNT]Xd\V]QE
TMWXXÈNEWTEU]XX]PT¢

�

£�G¤G�¥ �V\ViW\V]QEVQEWE_]dR\E]UE_][YN\NQ\EfdRVTaV_\V]QgfdRVTaV_\V]QEX]_W\NaEVQE¦§̈©ª«¬®̂]dQ\Zg

£�GG�¥ O\MNR¢Ek̄zo�vu|~

EE

�UE\MNEOPQNREWQaÊ]Q\RW_\]REa]EQ]\ETNXN_\EWE[N\M]aE]UÈVQaVQiEaVTYd\NERNT]Xd\V]QhE]REa]EQ]\ETd̀TN°dNQ\XZE
WiRNNEVQEPRV\VQiE\]EWÈVQaVQiEaVTYd\NERNT]Xd\V]QE[N\M]aE]\MNRE\MWQEXV\ViW\V]QhÊXWV[TEPVXXÈNERNT]XjNaE
Z̀EXV\ViW\V]QEVQEWE_]dR\E]UE_][YN\NQ\EfdRVTaV_\V]Qg

�

FG I±I±ELMNÊ]Q\RW_\E[WZÈNE\NR[VQW\NaÈZE\MNEOPQNRE]RE\MNÊ]Q\RW_\]REWTEYR]jVaNaEVQE�R\V_XNE�²E]UE
���E�]_d[NQ\E��b���c��g���E�]_d[NQ\E��b���c��hEWTE[]aVUVNag

FG I±I±I±E�UE\MNÊ]Q\RW_\EVTE\NR[VQW\NaEU]RE\MNEOPQNRSTE_]QjNQVNQ_NEVQEW__]RaWQ_NEPV\ME�R\V_XNE�²E]UE���E�]_d[NQ\E
��b���c��hE\MNQE\MNEOPQNRETMWXXEYWZE\MNÊ]Q\RW_\]REWE\NR[VQW\V]QEUNNEWTEU]XX]PT¢
klmnopqrq�ors�tymqrtu{rtpr�oq�txrutprxoqop�vmvmw{rq�oruoo{rvursm|{rzs|s³�orqtrq�oŕtmqps�qtprut��tµvmwrsrqop�vmsqvtmrutpr
q�or¶µmop·nr�tm̧omvom�o}~

EE

FG I±IJELMNE¹]R�E[WZÈNETdTYNQaNaÈZE\MNEOPQNREWTEYR]jVaNaEVQE�R\V_XNE�²E]UE���E�]_d[NQ\E
��b���c��g��b���c��hEWTE[]aVUVNag
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EFGHIFJKLMLFNKLFOPQNMRSNFTUVFWXFYRXLZFPQFNKLFOPXNFP[FNKLFJPM\F]WNKFPMF]WNKPUNFRF̂URMRQNLLZF_R̀WVUVFaMWSL
EFGHIHbFcLMVWQRNWPQ
EFGHIHbHbFdefghijklmnkgompgqfgkflorjmkfsgqpgkefgtujflgilgkefghijklmnkilgmvgwlixrsfsgrjgylkrnzfg{|gi}gy~yg�in�ofjkg
y������{��

EFGHIHbHIFcLMVWQRNWPQF��FNKLF�]QLMF[PMFORUXL
EFGHIHbHIHbF~}gkefgtujflgkflorjmkfvgkefghijklmnkg}ilgnm�vfgmvgwlixrsfsgrjgylkrnzfg{|gi}gy~yg�in�ofjkgy������{��gkefg
tujflgvemzzgkefjgijzpgwmpgkefghijklmnkilgmjgmoi�jkgmvg}izziuv�

Hb dm�fgkefghivkgi}gkefg�il�grjn�llfsgqpgkefghijklmnkilgkigkefgsmkfgi}gkflorjmkrij�
HI yssgkefghijklmnkil�vg�ff�gniow�kfsg�wijgkefghivkgi}gkefg�il�gkigkefgsmkfgi}gkflorjmkrijgmkgkefglmkfg

vkmkfsgrjg�fnkrijg|����gilg|�|���gmvgmwwzrnmqzf�gil�gr}gkefghijklmnkil�vg�ffgrvgvkmkfsgmvgmg}r�fsgv�ogrjgkemkg
�fnkrij�gmjgmoi�jkgkemkgqfmlvgkefgvmofglmkrigkigkemkg}r�fs�v�og�ffgmvgkefghivkgi}gkefg�il�gmkgkefgkrofgi}g
kflorjmkrijgqfmlvgkigmglfmvijmqzfgfvkromkfgi}gkefgwliqmqzfghivkgi}gkefg�il�g�wijgrkvgniowzfkrij�

H� ��qklmnkgkefgm��lf�mkfgi}gwlfxri�vgwmpofjkvgomsfgqpgkefgtujfl�gmjs
H� ��qklmnkgkefgnivkvgmjsgsmom�fvgrjn�llfs�gilgkigqfgrjn�llfs�gqpgkefgtujflg�jsflgylkrnzfg{|gi}gy~yg

�in�ofjkgy������{��

EFGHIHbHIHIg�efjgkefghijklmnkg��ogrvgqmvfsgijgkefghivkgi}gkefg�il�gurkegmg��mlmjkffsg�m�ro�og�lrnf�gr}gkefgtujflg
kflorjmkfvgkefghijklmnkg}ilgnm�vfgmvgwlixrsfsgrjgylkrnzfg{|gi}gy~yg�in�ofjkgy������{��gkefgmoi�jk�gr}gmjp�gkigqfg
wmrsgkigkefghijklmnkilg�jsflgylkrnzfg{|gi}gy~yg�in�ofjkgy������{�gvemzzgjikgnm�vfgkefg��mlmjkffsg�m�ro�og�lrnfg
kigqfgf�nffsfs�gjilgvemzzgrkgf�nffsgkefgmoi�jkgnmzn�zmkfsgrjg�fnkrijg����{���{�

EFGHIHbHIH�gdefgtujflgvemzzgmzvigwmpgkefghijklmnkilg}mrlgniowfjvmkrij�gfrkeflgqpgw�lnemvfgilglfjkmzgmkgkefgfzfnkrijgi}g
kefgtujfl�g}ilgmjpgf��rwofjkgiujfsgqpgkefghijklmnkilgkemkgkefgtujflgfzfnkvgkiglfkmrjgmjsgkemkgrvgjikgikeflurvfg
rjnz�sfsgrjgkefghivkgi}gkefg�il�g�jsflg�fnkrijg����{���{�{�gdigkefgf�kfjkgkemkgkefgtujflgfzfnkvgkigkm�fgzf�mzgmvvr�jofjkg
i}gv�qnijklmnkvgmjsgw�lnemvfgilsflvg�rjnz�srj�glfjkmzgm�lffofjkv��gkefghijklmnkilgvemzz�gmvgmgnijsrkrijgi}glfnfrxrj�gkefg
wmpofjkvglf}fllfsgkigrjgkervgylkrnzfg��gf�fn�kfgmjsgsfzrxflgmzzgv�negwmwflvgmjsgkm�fgmzzgv�negvkfwv�grjnz�srj�gkefgzf�mzg
mvvr�jofjkgi}gv�negv�qnijklmnkvgmjsgikeflgnijklmnk�mzglr�ekvgi}gkefghijklmnkil�gmvgkefgtujflgompglf��rlfg}ilgkefg
w�lwivfgi}g}�zzpgxfvkrj�grjgkefgtujflgkefglr�ekvgmjsgqfjf}rkvgi}gkefghijklmnkilg�jsflgv�negv�qnijklmnkvgilgw�lnemvfg
ilsflv�gyzzg��qnijklmnkv�gw�lnemvfgilsflvgmjsglfjkmzgm�lffofjkvgfjkflfsgrjkigqpgkefghijklmnkilgurzzgnijkmrjgwlixrvrijvg
mzziurj�g}ilgmvvr�jofjkgkigkefgtujflgmvgsfvnlrqfsgmqixf�

EFGHIHbH�FcLMVWQRNWPQF��FNKLF�]QLMF[PMFOPQ�LQWLQSL
~}gkefgtujflgkflorjmkfvgkefghijklmnkg}ilgnijxfjrfjnfgrjgmnnilsmjnfgurkegylkrnzfg{|gi}gy~yg�in�ofjkgy������{��g
kefjgkefgtujflgvemzzgwmpgkefghijklmnkilgmgkflorjmkrijg}ffgmvg}izziuv�
� ¡¢£¤¥¦¥§£¦̈©ª«¡¥¦ª¬¦ª¤¦©£¥§ª¦¬ª¤¦£¥£¤©®¡®¡̄¦¥§£¦¬££°¦®¬¦̈¡±°¦²̈±̈³́£¦¥ª¦¥§£¦µª¡¥¤̈¶¥ª¤¦¬ª́́ª·®¡̄¦̈¦¥£¤©®¡̈¥®ª¡¦¬ª¤¦
¥§£¦̧·¡£¤¹¢¦¶ª¡º£¡®£¡¶£»¼

gg

EFGH�FTUX½LQXWPQ
defg�il�gompgqfgv�vwfjsfsgqpgkefgtujflgmvgwlixrsfsgrjgylkrnzfg{|gi}gy~yg�in�ofjkgy������{��grjgv�negnmvf�gkefg
hijklmnkg��ogmjsghijklmnkgdrofgvemzzgqfgrjnlfmvfsgmvgwlixrsfsgrjgylkrnzfg{|gi}gy~yg�in�ofjkgy������{��gf�nfwkg
kemkgkefgkflog¾wli}rk¾gvemzzgqfg�jsflvkiisgkigofmjgkefghijklmnkil�vg�ffgmvgsfvnlrqfsgrjg�fnkrijg|����gilg|�|���gmvg
mwwzrnmqzf�gi}gkervgy�lffofjk�

EF¿Hbg�eflfglf}flfjnfgrvgomsfgrjgkervgy�lffofjkgkigmgwlixrvrijgi}gy~yg�in�ofjkgy������{�gy������{��gmvgoisr}rfs�gilg
mjikeflghijklmnkg�in�ofjk�gkefglf}flfjnfglf}flvgkigkemkgwlixrvrijgmvgmofjsfsgilgv�wwzfofjkfsgqpgikeflgwlixrvrijvgi}gkefg
hijklmnkg�in�ofjkv�

À

ÁÂÃÄÅÆÇÈÂÉÊËÅÌÅÍÆÎÏÏÅÃÊÐÑÒÆÎÓÓÄÓÏÂÊÏÆÇËÈÐÃÄÊÏÐÊÔÐÊÏÆÕÅÃÆÖËÓÄÊÐÓÓ
×ËÔÑÆØÄÌÌÂÊÑÄÍÆÙÄÃÐÚÏÅÃÆÅÕÆÛÂÚÄÌÄÏÄÐÓ
{�{ghe�lneg�klffk
Ümj�fk�gÜ�Ý�g{��Þ|
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CD

E

FGHII

E

JKLMNMOIFPQIRSTQUIVTWIXPQIYZTXUV[XZUI\PV]]Î_U[PV\QIVTWÌVaTXVaTIaT\_UVT[QIV\I\QXIbZUXPIaTIcdcIHZ[_̀ QTXI
cefghigjeklImXVTWVUWInZÙIZbIcoUQQ̀QTXIGQXSQQTIRSTQUIVTWIYZTXUV[XZUlIYZT\XU_[XaZTIpVTVoQUIV\IcWqa\QUI
rWaXaZTlIrsPataXIclIdT\_UVT[QIVTWIGZTW\lIVTWIQ]\QSPQUQIaTIXPQIYZTXUV[XIHZ[_̀ QTX\ucUXa[]QIeeIZbIcdcIHZ[_̀ QTXI
cgfgigjjklIV\ÌZWabaQWuI

JKLMNMvIFPQIYZTXUV[XZUI\PV]]ÎUZqaWQItZTW\IV\I\QXIbZUXPIaTIcdcIHZ[_̀ QTXIcefghigjeklIrsPataXIclIVTWIQ]\QSPQUQIaTI
XPQIYZTXUV[XIHZ[_̀ QTX\ucUXa[]QIeeIZbIcdcIHZ[_̀ QTXIcgfgigjjklIV\ÌZWabaQWu

JKLMwIxZXa[QIaTIQ]Q[XUZTa[IbZÙVXlÎ_U\_VTXIXZIcUXa[]QIeIZbIcdcIHZ[_̀ QTXIcgfgigjeklIV\ÌZWabaQWlÌVyItQIoaqQTIaTI
V[[ZUWVT[QISaXPIcdcIHZ[_̀ QTXIrgjfhigjeflIG_a]WaToIdTbZÙVXaZTIpZWQ]aToIVTWIHaoaXV]IHVXVIrsPataXlIabI
[Z̀ ]̂QXQWlIZUIV\IZXPQUSa\QI\QXIbZUXPItQ]ZSz
{|}~KL

dbIXPQÎVUXaQ\IaTXQTWIXZIXUVT\̀aXIdT\XU_̀ QTX\IZbImQUqa[QIZUIVTyIZXPQUIaTbZÙVXaZTIZUIWZ[_̀ QTXVXaZTIaTIWaoaXV]IbZÙlIXPQyI
Sa]]IQTWQVqZUIXZIQ\XVt]a\PITQ[Q\\VUyÎUZXZ[Z]\IoZqQUTaToI\_[PIXUVT\̀a\\aZT\lI_T]Q\\IZXPQUSa\QIV]UQVWyÎUZqaWQWIaTIXPQI
coUQQ̀QTXIZUIXPQIYZTXUV[XIHZ[_̀ QTX\u

JKLM�K������������K��K���K{������
�����K���K��������K��K�����K��K���K����K��K���K����K����K���K������������K����K����K��K�������K�K}���������K�������K
{�����K���K����������K�������K���K������������K��K�����K���K����������K�����������K��K����K|��������K���K���������K����K
���K�����K��K���������K����K���K|��������K���K��������K���K������������K�����K���K��������K��K����������K���K���������K��K
���K����� K��K�������K���������K��������K��������������K���K����������� K��K�������K��K���K�����K��K���¡����K������K��K
�������K���K��������� K���K��K�������K���K����K��K��K�����������K���K����������K������K����������K����K���K�������K
���������MK¢��K�����K������K��K�������K���K��������K��K�K������K�������K�����������K��¡�����K��K���K����������K���K��K
����K��������K��K���K����������K��K����������K����K���K��¡���������K��K���K��������K£��������MdTXQTXaZTV]]yIZ̀ aXXQWu

E

JKLMLMOIFPQIYZTXUV[XZUIUQ̂UQ\QTX\IVTWISVUUVTX\IXPQIbZ]]ZSaToIXZIXPQIRSTQUI¤aTIVWWaXaZTIXZIVTyIZXPQUIUQ̂UQ\QTXVXaZT\I
VTWISVUUVTXaQ\I[ZTXVaTQWIaTIXPQIYZTXUV[XIHZ[_̀ QTX\¥IV\IVTIaTW_[Q̀QTXIXZIXPQIRSTQUIXZIQsQ[_XQIXPa\IcoUQQ̀QTXlI
SPa[PIUQ̂UQ\QTXVXaZT\IVTWISVUUVTXaQ\I\PV]]I\_UqaqQIXPQIQsQ[_XaZTIVTWIWQ]aqQUyIZbIXPa\IcoUQQ̀QTXlIVTyIXQÙaTVXaZTIZbI
XPa\IcoUQQ̀QTXIVTWIXPQIbaTV]I[Z̀ ]̂QXaZTIZbIXPQI¦ZU§z

MO XPVXIaXIVTWIaX\Im_t[ZTXUV[XZU\IVUQIbaTVT[aV]]yI\Z]qQTXlIVt]QIXZÎVyIV]]IWQtX\IV\IXPQyÌVX_UQIVTWÎZ\\Q\\QWI
ZbI\_bba[aQTXISZU§aToI[V̂aXV]IXZI[Z̀ ]̂QXQIXPQI¦ZU§IVTWÎQUbZÙIV]]IZt]aoVXaZT\IPQUQ_TWQÜ

MvI XPVXIaXIa\IVt]QIXZIb_UTa\PIXPQÎ]VTXlIXZZ]\lÌVXQUaV]\lI\_̂ ]̂aQ\lIQ©_ầ QTXlIVTWI]VtZUIUQ©_aUQWIXZI[Z̀ ]̂QXQI
XPQI¦ZU§IVTWÎQUbZÙIaX\IZt]aoVXaZT\IPQUQ_TWQÜ

Mª XPVXIaXIa\IV_XPZUa«QWIXZIWZIt_\aTQ\\IaTIXPQImXVXQIZbIxQSI¬ZU§IVTWIXPQITaXQWImXVXQ\IVTWÎUẐQU]yI]a[QT\QWI
tyIV]]ITQ[Q\\VUyIoZqQUT̀ QTXV]IVTWÎ_t]a[IVTWI©_V\a®̂_t]a[IV_XPZUaXaQ\IPVqaToĪ_Ua\Wa[XaZTIZqQUIaXIVTWI
ZqQUIXPQI¦ZU§IVTWIXPQI°UZ̄Q[Ẍ

M± XPVXIaX\IQsQ[_XaZTIZbIXPa\IcoUQQ̀QTXIVTWIaX\ÎQUbZÙVT[QIXPQUQZbIa\ISaXPaTIaX\IW_]yIV_XPZUa«QWÎZSQU\̈
MN XPVXIaX\IW_]yIV_XPZUa«QWIUQ̂UQ\QTXVXaqQIPV\Iqa\aXQWIXPQI\aXQIZbIXPQI°UZ̄Q[XlIa\IbV̀a]aVUISaXPIXPQI]Z[V]IVTWI

\̂Q[aV]I[ZTWaXaZT\I_TWQUISPa[PIXPQI¦ZU§Ia\IXZItQÎQUbZÙQWIVTWIPV\I[ZUUQ]VXQWIZT®\aXQIZt\QUqVXaZT\I
SaXPIXPQIUQ©_aUQ̀QTX\IZbIXPQIYZTXV[XIHZ[_̀ QTX\̈IVTW

Mw XPVXIaXÎZ\\Q\\Q\IVIPaoPI]QqQ]IZbIQŝQUaQT[QIVTWIQŝQUXa\QIaTIXPQIt_\aTQ\\IVẀ aTa\XUVXaZTlI[ZT\XU_[XaZTlI
[ZT\XU_[XaZTÌVTVoQ̀QTXIVTWI\_̂QUaTXQTWQT[QIZUÎUZ̄Q[X\IZbIXPQI\a«QlI[Z̀ ]̂QsaXyIVTWITVX_UQIZbIXPQI
V̂UXa[_]VUI°UZ̄Q[XlIVTWIXPVXIaXISa]]ÎQUbZÙIXPQI¦ZU§ISaXPIXPQI[VUQlI\§a]]IVTWIWa]aoQT[QIZbI\_[PIVI
[ZTXUV[XZUu

FPQIbZUQoZaToISVUUVTXaQ\IVUQIaTIVWWaXaZTIXZlIVTWITZXIaTI]aQ_IZblIVTyIVTWIV]]IZXPQUI]aVta]aXyIà Ẑ\QWI_̂ZTIXPQIYZTXUV[XZUI
tyI]VSISaXPIUQ\̂Q[XIXZIXPQIYZTXUV[XZU²\IW_XaQ\lIZt]aoVXaZT\lIVTWÎQUbZÙVT[QIPQUQ_TWQUuIFPQIYZTXUV[XZU²\I]aVta]aXyI
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EFGFHIJFGKLEMNNKLHGOPOFKQEFKRSIFGTLKUPIMNKMVVFWQMIVFKXUKMIJKWMYZFIQKUXGKQEFK[XG\]K̂NNKGFWGFLFIQMQPXILKMIJKSMGGMIQPFLK
LFQKUXGQEKPIKQEPLK̂_GFFZFIQ̀KPIVNHJPI_KSPQEXHQKNPZPQMQPXÌKQEPLKaFVQPXIKb]b]c̀KLEMNNKLHGOPOFKQEFKUPIMNKVXZWNFQPXIKXUKQEFK
[XG\KXGKQEFKFMGNPFGKQFGZPIMQPXIKXUKQEPLK̂_GFFZFIQ]KdEFKeXIQGMVQXGKMV\IXSNFJ_FLKQEMQKQEFKRSIFGKPLKGFNYPI_KHWXIKQEFK
eXIQGMVQXGTLKL\PNNKMIJKFfWFGPFIVFKPIKVXIIFVQPXIKSPQEKQEFK[XG\KVMNNFJKUXGKEFGFHIJFG]

g

hijklKdEPLK̂_GFFZFIQKPLKVXZWGPLFJKXUKQEFKUXNNXSPI_KJXVHZFIQLmdEFKeXIQGMVQKnXVHZFIQL̀KFfVFWQKUXGKoXJPUPVMQPXILK
PLLHFJKMUQFGKFfFVHQPXIKXUKQEPLK̂_GFFZFIQ̀KMGFKFIHZFGMQFJKPIKQEFKLFVQPXILKpFNXS]

hijklklKdEFK̂_GFFZFIQKPLKQEPLKFfFVHQFJK̂q̂KnXVHZFIQK̂crstsuuv̀KaQMIJMGJKwXGZKXUK̂_GFFZFIQKxFQSFFIKRSIFGK
MIJKeXIQGMVQXG̀KeXILQGHVQPXIKoMIM_FGKMLK̂JOPLFGKyJPQPXI]

hijklkzKdEFK{FIFGMNKeXIJPQPXILKMGF̀K̂q̂KnXVHZFIQK̂srstsuuv̀K{FIFGMNKeXIJPQPXILKXUKQEFKeXIQGMVQKUXGKeXILQGHVQPXÌK
eXILQGHVQPXIKoMIM_FGKMLK̂JOPLFGKyJPQPXI]
kl q̂̂KnXVHZFIQK̂crs|tsucv̀KaQMIJMGJKwXGZKXUK̂_GFFZFIQKxFQSFFIKRSIFGKMIJKeXIQGMVQXG̀KeXILQGHVQPXIK
oMIM_FGKMLK̂JOPLFGKyJPQPXIhijklk}KdEFKaHWWNFZFIQMGYKMIJKXQEFGKeXIJPQPXILKXUKQEFKeXIQGMVQm
kz q̂̂KnXVHZFIQK̂crs|tsucv̀KyfEPpPQK̂ K̀qILHGMIVFKMIJKxXIJLKyfEPpPQk} q̂̂KnXVHZFIQK
ŝrs|tsucv̀K{FIFGMNKeXIJPQPXILKXUKQEFKeXIQGMVQKUXGKeXILQGHVQPXÌKeXILQGHVQPXIK

~������� ����� ~��� �����

oMIM_FGKMLK̂JOPLFGKyJPQPXI
k� q̂̂KnXVHZFIQKysur|tsucr̀KxHPNJPI_KqIUXGZMQPXIKoXJFNPI_KMIJKnP_PQMNKnMQMKyfEPpPQ̀KJMQFJKMLKPIJPVMQFJK
pFNXSmhijklk�KdEFKaWFVPUPVMQPXILm
������������������������������� ��¡�¢��£�������¡������¡��¤¥���¦���§̈��¡�����©¡�������ª£�¢¡�¡¢��¡������������������������
�«�¡¬¡������¢���������¡��¤¥���¦���§̈
KKyfEPpPQK̂KtKaWFVPUPVMQPXILKQMpNFKXUKVXIQFIQLK

������ ����� ~��� �����

®FUFGKQXKaWFVPUPVMQPXIK
yfEPpPQ̀KaFVQPXIKuuKuccuK
UXGKVXZWNFQFKNPLQKXUK
LWFVPUPVMQPXILKK

dMpNFKXUKeXIQFIQL wFpGHMGYK̄̀Ksusr

hijklk°KdEFKnGMSPI_Lm
±² ³��́¡�¥���¡�����©¡�������³��́¡�¥�����������������������«�¡¬¡������¢���������¡��¤¥���¦���§̈
yfEPpPQKxKtKµPLQKXUKnGMSPI_LK
�¶·̧ij

KK®FUFGKQXKnGMSPI_KyfEPpPQKdPQNFKaEFFQK
¹daºKnGMSPI_KµPLQ

dPQNFKaEFFQ wFpGHMGYK̄̀Ksusr

k» aWFVPUPVMQPXIL

������ ����� ~��� �����

KK

k¼ ĴJFIJM̀KPUKMIYmhijklk»KdEFK̂JJFIJM̀KPUKMIYm

g

dxn

½XGQPXILKXUK̂JJFIJMKGFNMQPI_KQXKpPJJPI_KXGKWGXWXLMNKGF¾HPGFZFIQLKMGFKIXQKWMGQKXUKQEFKeXIQGMVQKnXVHZFIQLKHINFLLKQEFK
pPJJPI_KXGKWGXWXLMNKGF¾HPGFZFIQLKMGFKMNLXKFIHZFGMQFJKPIKQEPLK̂GQPVNFKv]

k¿ RQEFGKyfEPpPQLmhijklk¼K̂JJPQPXIMNKJXVHZFIQL̀KPUKMIỲKUXGZPI_KWMGQKXUKQEFKeXIQGMVQKnXVHZFIQLKMGFm
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EFGHIJKLMMKNOPHQKRGLRKLSSMTKLUVKWUIMXVHKLSSYOSYWLRHKWUZOY[LRWOUKWVHURWZTWU\KRGHKHPGWNWRK]GHYHK
YĤXWYHV_̀

a�bb�cdedfghijklmnfdopqrsqtouvfwxyz{znf|vf}~ dedfghijklmnfdopqrsqttuvfwxyz{znfdvf
glnl�kzm�nzhmfh�fnylf�h�nfh�fnylf�h���h��vfz�f����zi�{�l�

a�bb�c dedfghijklmnfwqp�rsqtouvf�j�n�zm�{�lf��h�lin�fwxyz{znvf�hm�n�jinzhmf��m��l�f��f
d��z�l�fw�znzhmvf��nl�f��fzm�zi�nl�f{l�h��

�em�l�nfnylf��nlfh�fnylfwqp��qtoufzmih��h��nl�fzmnhfnyz�fd��llklmn��}�dedfghijklmnfwqtorsqtt�vf
gz�zn��fg�n�f��hnhih�fwxyz{znvfz�fihk��lnl�vfh�fnylf�h��h�zm��

�

a�bb�c �ylf�j�n�zm�{z�zn�f���m�
}� dedfghijklmnfwqtqrsqtt�vf|jz��zm�fem�h�k�nzhmf�h�l�zm�f��hnhih�fwxyz{znvfz�fihk��lnl�vfh�fnylf

�h��h�zm��
��� ¡ ¢£�¡ ¤£¥¡¦
ff

ffa�bb�c �j���lklmn���f�m�fhnyl�f�hm�znzhm�fh�fnylf�hmn��in�

¢§̈©ª¡«� ��� ¡ ¢£�¡ ¤£¥¡¦

ff

}¬ }®nyl�f�hijklmn�vfz�f�m�vf�z�nl�f{l�h��
ĒWQRKGHYHKLUTKLVVWRWOULMKVOIX[HURQKRGLRK]GWIGKLYHKWURHUVHVKROKZOY[KSLYRKOZKRGHKFOURYLIRK°OIX[HURQ_K
±²±K°OIX[HURK±³́³µ³¶·̧KSYO¹WVHQKRGLRKRGHKNWVVWU\KYĤXWYH[HURQKQXIGKLQKLV¹HYRWQH[HURKOYKWU¹WRLRWOUK
ROKNWVºK²UQRYXIRWOUQKROK»WVVHYQºKQL[SMHKZOY[QºKRGHKFOURYLIROY¼QKNWVKOYKSYOSOQLMºKSOYRWOUQKOZK±VVHUVLK
YHMLRWU\KROKNWVVWU\KOYKSYOSOQLMKYĤXWYH[HURQºKLUVKORGHYKWUZOY[LRWOUKZXYUWQGHVKNTKRGHK½]UHYKWUK
LURWIWSLRWOUKOZKYHIHW¹WU\KNWVQKOYKSYOSOQLMQºKZOY[QKLUVKRGHKFOURYLIROY¼QKNWVKLYHKUORKSLYRKOZKRGHKFOURYLIRK
°OIX[HURQKXUMHQQKHUX[HYLRHVKWUKRGWQK±\YHH[HUR_K±UTKQXIGKVOIX[HURQK¾GHTKQGOXMVKNHKMWQRHVKGHYHKOUMTK
WZKWURHUVHVKROKNHKSLYRKOZKRGHKFOURYLIRK°OIX[HURQ_̀

wxyz{znf|f�ff|z��zm�fghijklmn��f��liz�zi�nzhmf�m�fg���zm��

�

f�y�z�nzmlf��kz�l��zff|h���f��l�z�lmnf fffff
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HIJKLMNOMIPHQRKLS

T ULVLPIKMWPNXQSQNVS

Y NZVLP

[ RNVHPIRHNP

\ IPR]QHLRHMIV̂MRNVSHP_RHQNVM̀IVIULP

a S_JRNVHPIRHNPS

b RNVSHP_RHQNVMJcMNZVLPMNPMJcMSLWIPIHLMRNVHPIRHNPS

d R]IVULSMQVMH]LMZNPe

f HQ̀L

g WIc̀LVHSMIV̂MRǸ WKLHQNV

Th WPNHLRHQNVMNOMWLPSNVSMIV̂MWPNWLPHc

TT QVS_PIVRLMIV̂MJNV̂S

TY _VRNXLPQVUMIV̂MRNPPLRHQNVMNOMZNPe

T[ Q̀SRLKKIVLN_SMWPNXQSQNVS

T\ HLP̀ QVIHQNVMNPMS_SWLVSQNVMNOMH]LMRNVHPIRH

Ta RKIQ̀SMIV̂M̂QSW_HLS

Tb SWLRQIKMRNV̂QHQNVS

Td VLZMcNPeMSHIHLMKIJNPMKIZMPLi_QPL̀LVHS

Tf ULVLPIKM̀_VQRQWIKMKIZMPLi_QPL̀LVHSMNOMH]LMSHIHLMNOMVLZMcNPe

Tg SWLRQOQRMRNVONP̀ IVRLMHNMH]LMKIZSMNOMH]LMSHIHLMNOMVLZMcNPe
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HIJKLMNOPOOOQNRNIHMOSITUKVKTRV
WOPXPOYZ[\]Ô_̀\a\b\ca[
WOPXPXPOJd_OLcabeZ]bÔc]fg_ab[Xhijkhlmnopqrohsmrtuknovhqpkhkntukpqokwhxnhojkhyzpkkuknoh{ko|kknhojkh}|nkphqnwh
lmnopqromph~jkpkxnq�okp�hojkh�yzpkkukno���hqnwhrmnvxvohm�hojkh�xwwxnzhsmrtuknovh~xnr�twxnz�h{tohnmoh�xuxokwhom�h
�n�xoqoxmnvhomh�xw�h�nvoptroxmnvhomh�xwwkpv�hvqu��kh�mpuv�hojkhlmnopqromp�vh{xwhmph�mpoxmnvhm�hojkhqwwknwqhpk�qoxnzhomh
{xwwxnzhpk�txpkuknov��hojkhyzpkkukno�hlmnwxoxmnvhm�hojkhlmnopqroh~�knkpq��h�t���kuknoqp�hqnwhmojkphlmnwxoxmnv��h
spq|xnzv�h��krx�xrqoxmnv�hywwknwqhxvvtkwh�pxmphomhk�krtoxmnhm�hojkhlmnopqro�hmojkphwmrtuknovh�xvokwhxnhojkhyzpkkuknoh
qnwh�mwx�xrqoxmnvhxvvtkwhq�okphk�krtoxmnhm�hojkhlmnopqro�hyh�mwx�xrqoxmnhxvh~��hqh|pxooknhquknwuknohomhojkhlmnopqroh
vxznkwh{�h{mojh�qpoxkv�h~��hqhljqnzkh}pwkp�h~��hqhlmnvoptroxmnhljqnzkhsxpkrox�khmph~��hqh|pxooknhmpwkph�mphqhuxnmph
rjqnzkhxnhojkh�mp�hxvvtkwh{�hojkhyprjxokro�

WOPXPX�OJd_OLcabeZ]bXhijkhlmnopqrohsmrtuknovh�mpuhojkhlmnopqroh�mphlmnvoptroxmnh~jkpkxnq�okp�hojkh�lmnopqro���hijkh
lmnopqrohpk�pkvknovhojkhknoxpkhqnwhxnokzpqokwhqzpkkuknoh{ko|kknhojkh�qpoxkvhjkpkomhqnwhvt�kpvkwkvh�pxmphnkzmoxqoxmnv�h
pk�pkvknoqoxmnv�hmphqzpkkuknov�hkxojkph|pxooknhmphmpq��hijkhlmnopqrohuq�h{khquknwkwhmphumwx�xkwhmn��h{�hqh
�mwx�xrqoxmn�hijkhlmnopqrohsmrtuknovhvjq��hnmoh{khrmnvoptkwhomhrpkqokhqhrmnopqrotq�hpk�qoxmnvjx�hm�hqn�h�xnwh~��h
{ko|kknhojkhlmnopqromphqnwhojkhyprjxokrohmphojkhyprjxokro�vhrmnvt�oqnov�h~��h{ko|kknhojkh}|nkphqnwhojkhlmnvoptroxmnh
�qnqzkphmphojkhlmnvoptroxmnh�qnqzkp�vhrmnvt�oqnov�h~��h{ko|kknhojkh}|nkphqnwhojkhyprjxokrohmphojkhyprjxokro�vh
rmnvt�oqnov�h~��h{ko|kknhojkhlmnopqromphqnwhojkhlmnvoptroxmnh�qnqzkphmphojkhlmnvoptroxmnh�qnqzkp�vhrmnvt�oqnov�h~��h
{ko|kknhojkh}|nkphqnwhqh�t{rmnopqromphmph�t{�vt{rmnopqromph~��h{ko|kknhojkhlmnvoptroxmnh�qnqzkphqnwhojkh
yprjxokro�hmph~��h{ko|kknhqn�h�kpvmnvhmphknoxoxkvhmojkphojqnhojkh}|nkphqnwhlmnopqromp�hijkhlmnvoptroxmnh�qnqzkphqnwh
yprjxokrohvjq���hjm|k�kp�h{khknoxo�kwhomh�kp�mpuqnrkhqnwhkn�mprkuknohm�hm{�xzqoxmnvhtnwkphojkhlmnopqrohxnoknwkwhomh
�qrx�xoqokh�kp�mpuqnrkhm�hojkxphwtoxkv�

W�PXPX�XPh�jkpkhojkhokpuh�yzpkkukno��h�lmnopqro�hmph��pxukhlmnopqro�hxvhtvkwhxnhojkvkh�knkpq�hlmnwxoxmnv�hqnwhmojkph
lmnopqrohsmrtuknov�hxohvjq��hukqnhojkhvk�qpqokh}|nkp�lmnopqromphyzpkkuknoh{ko|kknhojkh}|nkphqnwhkqrjh�pxukh
lmnopqromphxwknox�xkwhxnhlmnwxoxmnvhm�hojkhlmnopqroh~�knkpq��h�t���kuknoqp�hqnwhmojkphrmnwxoxmnv��h

W�PXPX�X��ijkhlmnopqromphqr�nm|�kwzkvhqnwh|qppqnovhojqohxohjqvhr�mvk��hk�quxnkwhq��hojkhlmnopqrohsmrtuknov�hojqohojk�h
qpkhvtxoq{�khqnwhvt��xrxknohomhknq{�khojkhlmnopqromphomhrmu��kokhojkh�mp�hxnhqhoxuk��huqnnkph�mphojkhlmnopqroh�tu�hqnwh
ojqohojk�hxnr�twkhq��h|mp��h|jkojkphmphnmohvjm|nhmphwkvrpx{kw�h|jxrjhpkqvmnq{��huq�h{khxn�kppkwhomh{khpk�txpkwhmph
tvk�t�h�mphojkhrmu��koxmnhm�hojkh�mp�hxnh�t��hrmu��xqnrkh|xojhq��hq���xrq{�khvoqotokv�hrmwkv�h�q|v�hmpwxnqnrkvhqnwh
pkzt�qoxmnv�

WOPXPX�OJd_O�ce Xhijkhokpuh��mp��hukqnvhojkhrmnvoptroxmnhqnwhvkp�xrkvhpk�txpkwh{�hojkhlmnopqrohsmrtuknov�hmphqvh
pkqvmnq{��hxn�kpq{�khojkpk�pmu�h|jkojkphrmu��kokwhmph�qpoxq���hrmu��kokw�hqnwhxnr�twkvhq��hmojkph�q{mp�huqokpxq�v�h
k�tx�ukno�hqnwhvkp�xrkvh�pm�xwkwhmphomh{kh�pm�xwkwh{�hojkhlmnopqromphomh�t��x��hojkhlmnopqromp�vhm{�xzqoxmnv�hijkh�mp�h
uq�hrmnvoxotokhojkh|jm�khmphqh�qpohm�hojkh�pm¡kro�hijkh�mp�hxnr�twkvhq��hm�hojkhlmnopqromp�vhpkv�mnvx{x�xoxkvhqvhomhq��h
�q{mp�h�qpov�hvt���xkv�hk�tx�ukno�hv�x���hvt�kp�xvxmn�hopqnv�mpoqoxmnhvkp�xrkv�hvompqzkhpk�txpkuknov�hqnwhmojkph�qrx�xoxkvh
qnwhojxnzvhnkrkvvqp��h�pm�kphmphxnrxwknoq�homhojkhrqpp�xnzhmtohqnwhrmu��koxmnhm�hojkhokpuvhm�hojkhlmnopqrohsmrtuknovh
qnwhq��hmojkphxokuvhm�hrmvohmph�q�tkhnkkwkwhomh�pmwtrk�hrmnvoptro�hqnwh�t���hrmu��kokhojkhlmnopqromp�vh�mp�hxwknox�xkwh
{�hojkhlmnopqrohsmrtuknov�

WOPXPX¢OJd_OSec£_]bXhijkh�pm¡krohxvhojkhomoq�hrmnvoptroxmnhm�h|jxrjhojkh�mp�h�kp�mpukwhtnwkphojkhlmnopqrohsmrtuknovh
uq�h{khojkh|jm�khmphqh�qpohqnwh|jxrjhuq�hxnr�twkhrmnvoptroxmnh{�hmojkphlmnopqrompv�hqnwh{�hojkh}|nkp�vhm|nh�mprkvh
qnwh�k�qpqokhlmnopqrompv�

WOPXPX¤OLcabeZ]bce[XOlmnopqrompvhqpkh�kpvmnvhmphknoxoxkv�hmojkphojqnhojkhlmnopqromphmph�k�qpqokhlmnopqrompv�h|jmh
�kp�mpuh�mp�htnwkphrmnopqrovh|xojhojkh}|nkphojqohqpkhqwuxnxvokpkwh{�hojkhyprjxokrohqnwhlmnvoptroxmnh�qnqzkp�hh

WOPXPX¥OV_¦ZeZb_OLcabeZ]bce[XO�k�qpqokhlmnopqrompvhqpkh�kpvmnvhmphknoxoxkvh|jmh�kp�mpuhrmnvoptroxmnhtnwkphvk�qpqokh
rmnopqrovh|xojhojkh}|nkphnmohqwuxnxvokpkwh{�hojkhyprjxokrohqnwhlmnvoptroxmnh�qnqzkp�

WOPXPX§OJd_ÔeZ̈\a©[Xhijkhspq|xnzvhqpkhojkhzpq�jxrhqnwh�xrompxq�h�mpoxmnvhm�hojkhlmnopqrohsmrtuknovhvjm|xnzhojkh
wkvxzn�h�mrqoxmnhqnwhwxuknvxmnvhm�hojkh�mp��hzknkpq���hxnr�twxnzh��qnv�hk�k�qoxmnv�hvkroxmnv�hwkoqx�v�hvrjkwt�kv�hqnwh
wxqzpquv�
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HIJKJKLIMNOIPQORSTSRUVSWXYKZ[\]Ẑ_]̀abàcdaefgZch]Zd\cdZ_ehdaefZebZd\]Ziefdhc̀dZjèkl]fdgZ̀efgagdafmZebZd\]Znhadd]fZ
h]okah]l]fdgZbehZlcd]hacpgqZ]oka_l]fdqZgrgd]lgqZgdcfschsgZcfsZnehtlcfg\a_ZbehZd\]ZuehtqZcfsZ_]hbehlcf̀]ZebZh]pcd]sZ
g]hvà]gZcfsZm]f]hcpZh]okah]l]fdgZbehZd\]Zwhex]̀dy

HIJKJKzI{XYV|}~OXVYIWTIPO|�SROKZ�fgdhkl]fdgZebẐ]hvà]Zch]Zh]_h]g]fdcdaefgqZafZcfrZl]saklZebZ]�_h]ggaefZfenZtfenfZehZ
pcd]hZs]v]pe_]sqZebZd\]Zdcfma�p]ZcfsZafdcfma�p]Z̀h]cdav]ZnehtZ_]hbehl]sZ�rZd\]Z�h̀\ad]̀dZcfsZd\]Z�h̀\ad]̀d�gZ
èfgkpdcfdgZkfs]hZd\]ahZh]g_]̀dav]Z_heb]ggaefcpZg]hvà]gZcmh]]l]fdgyZ�fgdhkl]fdgZebẐ]hvà]ZlcrZaf̀pks]qZnad\ekdZ
paladcdaefqZgdksa]gqZgkhv]rgqZles]pgqZgt]d̀\]gqZshcnafmgqZg_]̀abàcdaefgqZcfsZed\]hZgalapchZlcd]hacpgZaf̀pksafmZd\eg]ZafZ
]p]̀dhefàZbehly

HIJKJKJ�I{XSVSU�I�ORSYSWXI�U�O|KZ[\]Z�fadacpZj]̀agaefZ�ct]hZagZd\]Z_]hgefZas]fdaba]sZafZd\]Z�mh]]l]fdZdeZh]fs]hZafadacpZ
s]̀agaefgZefZipcalgZafZc̀ èhscf̀]Znad\Ẑ]̀daefZ��y�yZ[\]Z�fadacpZj]̀agaefZ�ct]hZg\cppZfedZg\enZ_chdacpadrZdeZd\]Z
�nf]hZehZiefdhc̀dehZcfsZg\cppZfedZ�]Zpac�p]ZbehZh]gkpdgZebZafd]h_h]dcdaefgZehZs]̀agaefgZh]fs]h]sZafZmeesZbcad\y

HIJKJKJJI�SYRO��UXOW}YI�OTSXSVSWXY
HIJKJKJJKJ�[\]Zd]hlgZ�tfenp]sm]q�Z�h]̀emfa�]�ZcfsZ�sag̀ev]hq�Zd\]ahZh]g_]̀dav]Zs]havcdav]gZcfsZgalapchZd]hlgZafZd\]Z
iefdhc̀dZjèkl]fdgqZcgZkg]sZafZh]b]h]f̀]ZdeZd\]Ziefdhc̀dehqZg\cppZ�]Zafd]h_h]d]sZdeZl]cfZd\cdZn\à\Zd\]Ziefdhc̀dehZ
tfengZ�ehZg\ekpsZtfen�qZh]̀emfa�]gZ�ehZg\ekpsZh]̀emfa�]�ZcfsZsag̀ev]hgZ�ehZg\ekpsZsag̀ev]h�ZafZ]�]h̀agafmZd\]Z̀ch]qZ
gtappqZcfsZsapam]f̀]Zh]okah]sZ�rZd\]Ziefdhc̀dZjèkl]fdgyZ[\]Z]�_h]ggaefZ�h]cgefc�prZafb]hc�p]�ZcfsZgalapchZd]hlgZafZ
d\]Ziefdhc̀dZjèkl]fdgZg\cppZ�]Zafd]h_h]d]sZdeZl]cfZh]cgefc�prZafb]hc�p]Z�rZcZ̀efdhc̀dehZbclapachZnad\Zd\]Zwhex]̀dZcfsZ
]�]h̀agafmZ̀ch]qZgtappqZcfsZsapam]f̀]Zh]okah]sZebZd\]Ziefdhc̀dehZ�rZd\]Ziefdhc̀dZjèkl]fdgy

HIJKJKJJK�Z[\]Zd]hlZ�cfr�ZafZd\]Ziefdhc̀dZjèkl]fdgZg\cppZ�]Zafd]h_h]d]sZcgZ�cfrZcfsZcpp�Zn\]f]v]hZef]ZehZleh]Zd\cfZ
ef]Zad]lZnekpsZ�]Zc__pàc�p]ZbehZ̀el_p]daefZebZd\]Zuehty

HIJKJKJJK�Z��̀]_dZcgZed\]hnag]Z]�_pàadprZ_hevas]sqZd\]ZnehsgZ�c__hev]s�ZehZ�c__hevcp�Zg\cppZl]cfZd\]Znhadd]fZ
c__hevcpZebZd\]Z�h̀\ad]̀dZehZd\]Ziefgdhk̀daefZ�cfcm]hqZehZ�ed\y

HIJKJKJJK�Z��̀ ]̀_d]sq�Z�sah]̀d]sq�Z�_]hladd]sq�Z�h]ok]gd]sq�Z�h]okah]sq�ZcfsZ�g]p]̀d]s�Zch]Zkg]sZ\]h]afZcgZd]hlZ
èff]̀daefgZcfsZkfp]ggZg_]̀abàcpprZfed]sZed\]hnag]Zch]ZdeZl]cfZ�c̀ ]̀_d]sZ�rZd\]Z�h̀\ad]̀dq�Z�sah]̀d]sZ�rZd\]Z
�h̀\ad]̀dq�Z�_]hladd]sZ�rZd\]Z�h̀\ad]̀dq�Z�h]ok]gd]sZ�rZd\]Z�h̀\ad]̀dq�Z�h]okah]sZ�rZd\]Z�h̀\ad]̀dq�ZcfsZ�g]p]̀d]sZ�rZ
d\]Z�h̀\ad]̀dy�Z�en]v]hqZfeZgk̀\Zal_pa]sZl]cfafmZnappZ�]Zafd]h_h]d]sZdeZ]�d]fsZd\]Z�h̀\ad]̀d�gZh]g_efga�apadrZafdeZd\]Z
iefdhc̀deh�gZch]cgZebZ̀efgdhk̀daefZgk_]hvagaefy

HIJKJKJJK�Z[\]Zd]hlZ�cgZafsàcd]s�ZehZ�cgZg\enf�Zg\cppZl]cfZ�cgZafsàcd]sZafZd\]Ziefdhc̀dZjèkl]fdgy�

HIJKJKJJK�Z[\]Zd]hlZ�af̀pks]�ZafZcfrZbehlZed\]hZd\cfZ�af̀pkgav]�ZagZfef�paladafmZcfsZfedZafd]fs]sZdeZl]cfZ�cppZ
af̀pkgav]y�

HIJKJKJJK�Z[\]Zd]hlgZ�bkhfag\�ZcfsZ�bkhfag\ZcppZlcd]hacpgq�Zkfp]ggZg_]̀abàcpprZfed]sZed\]hnag]qZl]cfZ�_crZbehqZgk__prZ
cfsZs]pav]hZdeZd\]Zxe�Zgad]ZcppZf]nZlcd]hacpgqZgrgd]lgqZ]oka_l]fdqZ_hesk̀dqZcfs�ehZed\]hZad]lgZgeZg_]̀aba]sy�

HIJKJKJJKLZ[\]Zd]hlgZ�afgdcpp�ZcfsZ�bkhfag\ZcppZpc�ehq�Zkfp]ggZg_]̀abàcpprZfed]sZed\]hnag]qZl]cfZ�_crZbehqZ_]hbehlZcppZ
e_]hcdaefgZ̀eff]̀d]sZnad\ZafgdcppcdaefZebZuehtZaf̀pksafmZkfpecsafmZf]nZ_hesk̀dZdeZ�]Zafgdcpp]sqZgk__prafmZcppZ
f]̀]ggchrZ]oka_l]fdZcfsZhamgZdeZseZd\]ZuehtqZd]gdqZ_pc̀]ZafZe_]hcdaefZcfsZg]hvà]qZcfsZh]lev]ZcppZ_c̀tafmZlcd]hacpy�

HIJKJKJJKzZ[\]Zd]hlZ�_hesk̀d�Zaf̀pks]gZlcd]hacpgqZgrgd]lgqZ]oka_l]fdqZcfsZed\]hZad]lgZdeZ�]Zaf̀eh_ehcd]sZafdeZd\]Z
uehty

HIJKJKJJKJ�Z[\]Zd]hlZ�_hevas]q�Zkfp]ggZg_]̀abàcpprZfed]sZed\]hnag]qZl]cfgZ�bkhfag\Zf]nqZafgdcppqZ̀eff]̀dZk_qZ
èl_p]d]qZd]gdZcfsZ_pc̀]ZafZe_]hcdaefZcfsZg]hvà]y�

HIJKJKJJKJJZ[\]Zd]hlZ�h]_pc̀]�ZehZgalapchZd]hlZg\cppZl]cfZ�h]gdeh]q�Z�h]f]nq�Z�lct]Zmeesq�Z�h]̀efgdhk̀dq�ZehZ�cgZ
c__pàc�p]ZkgafmZf]nZ_hesk̀dy�

HIJKJKJJKJ�Z[\]Zd]hlZ�̀ef̀]cp]s�ZcgZkg]sZ\]h]afZg\cppZl]cfZad]lgZ\ass]fZbhelZgam\dZafZgk̀\ZpècdaefgZcgZdh]f̀\]gqZ
\̀cg]gqZg\cbdgqZbkhh]sZg_c̀]gqZncppgqZgpc�gqZc�ev]Z̀]apafmgZcfsZn\]h]ZafZgam\dZafZ̀hcnpZg_c̀]gZehZg]hvà]Zdkff]pgy
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HIJIJIIJIKLMNOPQORSPTOUVWXOYTPZXP[XOYPNORO\]PXNẐ̂PSOZ]P]WQPT_W]_OẐOYTPZXPYÒ\]OYPNORO\]PZ]YPQNOPXVZ_OXPaON\]YP
]WRSẐ̂bP_̂WXOYPYWWRXPX[_NPZXP\]QOR\WRXPẀP_Za\]OQXc

HdIJIJIIJIePMNOPQORSXPTSZ][̀Z_Q[RORTPWRPTX[VV̂\ORTPSOZ]PZ]bPVORXW]PWRPO]Q\QbPfN\_NP_W]QRZ_QXPQWP̀[R]\XNPSZQOR\ẐXPQWPZP
gW]QRZ_QWRhPi[a_W]QRZ_QWRhPWRPZ]bPi[ajX[a_W]QRZ_QWRP̀WRP[XOPZQPQNOPX\QOPẀPQNOPkRWlO_Qc

HdIJIJIIJImdTn\R\]oTPXNẐ̂PaOP[]YORXQWWYPQWPSOZ]Pf\ROXPWRP_ZâOXPf\QNP_W]Y[\QhP̀\QQ\]oXhPaWUOXhPOQ_chP\]XQẐ̂OYP_WSV̂OQOc

HdIJIJIIJIpPTk\V\]oTPXNẐ̂PaOP[]YORXQWWYPQWPSOZ]PẐ̂PV\VOXhP̀\QQ\]oXhP]\VV̂OXhPqẐqOXPZ]YPẐ̂PZ__OXXWR\OXP_W]]O_QOYP
QNOROQWc

HdIJIJIIJIrPMNOPgW]QRZ_QPM\SOP\XPQNOPVOR\WYPẀPQ\SOPXVO_\̀\OYP\]PsRQ\_̂OPtPẀPQNOPsoROOSO]QP̀WRP_WSV̂OQ\W]PẀPQNOP
nWRuc

HdIJIJIIJIvPMORSXP]WQPWQNORf\XOPYÒ\]OYPNORO\]PXNẐ̂PNZqOPQNOPSOZ]\]oXPXOQP̀WRQNPÔXOfNOROP\]PQNOPgW]QRZ_QP
wW_[SO]QXc

HdIJxdyz{{|}~��z�d~��d���|��dz�d��|dyz��{~��d�z���|���
HdIJxJIPMNOP\]QO]QPẀPQNOPgW]QRZ_QPwW_[SO]QXP\XPQWP\]_̂[YOPẐ̂P\QOSXP]O_OXXZRbP̀WRPQNOPVRWVORPOUO_[Q\W]PZ]YP_WSV̂OQ\W]P
ẀPQNOPnWRuPabPQNOPgW]QRZ_QWRcPMNOPgW]QRZ_QPwW_[SO]QXPZROP_WSV̂OSO]QZRbhPZ]YPfNZQP\XPRO�[\ROYPabPW]OPXNẐ̂PaOPZXP
a\]Y\]oPZXP\̀PRO�[\ROYPabPẐ̂�PVOR̀WRSZ]_OPabPQNOPgW]QRZ_QWRPXNẐ̂PaOPRO�[\ROYPW]̂bPQWPQNOPOUQO]QP_W]X\XQO]QPf\QNPQNOP
gW]QRZ_QPwW_[SO]QXPZ]YPROZXW]ZâbP\]̀ORZâOP̀RWSPQNOSPZXPaO\]oP]O_OXXZRbPQWPVRWY[_OPQNOP\]Y\_ZQOYPROX[̂QXcP�QP\XP
\]QO]YOYPQNZQPẐ̂PV̂[Sa\]ohPSO_NZ]\_ẐhPÔO_QR\_ẐhPZ]YPWQNORPXbXQOSXPf\̂̂PaOP_WSV̂OQOPZ]YP\]PVRWVORPWVORZQ\W]hPZ]YPQNZQP
Ẑ̂P_W]XQR[_Q\W]P_WSVW]O]QXhPfNOQNORPVZRQPẀPX[_NPXbXQOSXPWRPWQNORf\XOhPf\̂̂PaOP_WSV̂OQOPZ]YP\]P_WSV̂\Z]_OPf\QNP
Z__OVQOYP_W]XQR[_Q\W]PVRZ_Q\_OP[VW]P_WSV̂OQ\W]PẀPQNOPnWRucP�qO]P\̀P\QOSXPZROPS\XX\]oP̀RWSPQNOPwRZf\]oXPWRP
iVO_\̀\_ZQ\W]XhPa[QPZROP]WRSẐ̂bPRO�[\ROYP̀WRPVRWVORPWVORZQ\W]PẀPV̂[Sa\]ohPSO_NZ]\_ẐhPÔO_QR\_ẐhPZ]YPWQNORPXbXQOSXhP
WRPQWP_WSV̂OQOPWQNORf\XOP\]_WSV̂OQOP_W]XQR[_Q\W]hPWRPQWPSOOQPoWqOR]\]oP_WYOPRO�[\ROSO]QXhPQNObPXNẐ̂PaOP\]_̂[YOYPabP
QNOPgW]QRZ_QWRhP[]̂OXXPNOPXW[oNQPZ]YPRO_O\qOYP_W]QRZY\_QWRbP\]QORVROQZQ\W]PWRP_̂ZR\̀\_ZQ\W]P̀RWSPQNOPsR_N\QO_Qc

HdIJxJIJIPMNOP\]qẐ\Y\QbPẀPZ]bPVRWq\X\W]PẀPQNOPgW]QRZ_QPwW_[SO]QXPXNẐ̂P]WQP\]qẐ\YZQOPQNOPgW]QRZ_QPWRP\QXPROSZ\]\]oP
VRWq\X\W]XcP�̀P\QP\XPYOQORS\]OYPQNZQPZ]bPVRWq\X\W]PẀPQNOPgW]QRZ_QPq\ŴZQOXPZ]bP̂ZfhPWRP\XPWQNORf\XOP\]qẐ\YPWRP
[]O]̀WR_OZâOhPQNO]PQNZQPVRWq\X\W]PXNẐ̂PaOPROq\XOYPQWPQNOPOUQO]QP]O_OXXZRbPQWPSZuOPQNZQPVRWq\X\W]P̂OoẐPZ]YP
O]̀WR_OZâOcP�]PX[_NP_ZXOPQNOPgW]QRZ_QPXNẐ̂PaOP_W]XQR[OYhPQWPQNOP̀[̂̂OXQPOUQO]QPVORS\QQOYPabP̂ZfhPQWPo\qOPÒ̀O_QPQWPQNOP
VZRQ\OX�P\]QO]Q\W]XPZ]YPV[RVWXOXP\]POUO_[Q\]oPQNOPgW]QRZ_Qc

HdIJxJIJxPMNOPgW]QRZ_QWRPZ]YP\QXPi[a_W]QRZ_QWRXPXNẐ̂POqẐ[ZQOPZ]YPXZQ\X̀bPQNOSXÔqOXPZXPQWPQNOP_W]Y\Q\W]XPZ]YP
\̂S\QZQ\W]XP[]YORPfN\_NPQNOPnWRuP\XPQWPaOPVOR̀WRSOYhP\]_̂[Y\]oPf\QNW[QP̂\S\QZQ\W]P���P̂W_ZQ\W]hP̂ZbW[QhPZ]YP]ZQ[ROPẀP
QNOPkRWlO_QPX\QOPZ]YPX[RRW[]Y\]oPZROZXhP���PoO]ORẐ̂bPVROqZ\̂\]oP_̂\SZQ\_P_W]Y\Q\W]XhP�t�PZ]Q\_\VZQOYP̂ZaWRPX[VV̂bPZ]YP
_WXQXhP���PZqZ\̂Za\̂\QbPZ]YP_WXQPẀPSZQOR\ẐXhPQWŴXhPO�[\VSO]QhP���P�f]ORPW__[VZ]_bPRO�[\ROSO]QXPZ]YP_W]XQRZ\]QXhP���P
X\QOPXZ̀OQbP̂Wo\XQ\_XPV̂Z]PZ]YPZ]bPVNZXOYP_W]XQR[_Q\W]PV̂Z]PZ]YP���PWQNORPX\S\̂ZRP\XX[OXcPMNOP�f]ORPZXX[SOXP]WP
ROXVW]X\a\̂\QbPWRP̂\Za\̂\QbP̀WRPQNOPVNbX\_ẐP_W]Y\Q\W]PWRPXZ̀OQbPẀPQNOPkRWlO_QPX\QOPWRPZ]bP\SVRWqOSO]QXP̂W_ZQOYPW]PQNOP
kRWlO_QPX\QOcPMNOPgW]QRZ_QWRPXNẐ̂PaOPXŴÔbPROXVW]X\âOP̀WRPVRWq\Y\]oPZPXZ̀OPV̂Z_OP̀WRPQNOPVOR̀WRSZ]_OPẀPQNOPnWRucP�WP
ZYl[XQSO]QXPf\̂̂PaOPSZYOP\]PO\QNORPQNOPgW]QRZ_QPi[SPWRPgW]QRZ_QPM\SOP̀WRPZ]bP̀Z\̂[ROPabPQNOPgW]QRZ_QWRPWRPZ]bP
i[a_W]QRZ_QWRPQWP_WSV̂bPf\QNPQNOPRO�[\ROSO]QXPẀPQN\XPiO_Q\W]P�c�c�c�c

HdIJxJxP�RoZ]\�ZQ\W]PẀPQNOPiVO_\̀\_ZQ\W]XP\]QWPY\q\X\W]XhPXO_Q\W]XPZ]YPZRQ\_̂OXhPZ]YPZRRZ]oOSO]QPẀPwRZf\]oXPXNẐ̂P]WQP
_W]QRŴPQNOPgW]QRZ_QWRP\]PY\q\Y\]oPQNOPnWRuPZSW]oPi[a_W]QRZ_QWRXPWRP\]POXQZâ\XN\]oPQNOPOUQO]QPẀPnWRuPQWPaOP
VOR̀WRSOYPabPZ]bPQRZYOcP�]XQR[_Q\W]XPZ]YPWQNORP\]̀WRSZQ\W]P̀[R]\XNOYP\]PQNOPiVO_\̀\_ZQ\W]XP\]_̂[Y\]ohPf\QNW[QP
\̂S\QZQ\W]hP\QOSXP\]P_W]]O_Q\W]Pf\QNPVRÒZaR\_ZQOYPWRPVRÒ\]\XNOYP\QOSXhPZROP]WQP\]QO]YOYPQWPX[VORXOYOPfWRuPZoROOSO]QXP
aOQfOO]POSV̂WbORXPZ]YPOSV̂WbOOXcPiNW[̂YPQNOPiVO_\̀\_ZQ\W]XP_W]̀̂\_QPf\QNPX[_NPfWRuPZoROOSO]QXhPQNOPfWRuP
ZoROOSO]QXPXNẐ̂PaOP̀Ŵ̂WfOYhPVRWq\YOYPX[_NP\QOSXPZROPVRWq\YOYPZ]YP̀\]\XNOYPZXPXVO_\̀\OYP\]PQNOPgW]QRZ_QPwW_[SO]QXcP
�̀P]O_OXXZRbhPX[_NPfWRuPXNẐ̂PaOPVOR̀WRSOYPW]PQNOPkRWlO_QPX\QOhP\]XQOZYPẀPZQPQNOPXNWVhPabPZVVRWVR\ZQOP̂ZaWRPZ]YP\]P
Z__WRYZ]_OPf\QNPQNOPRO�[\ROSO]QXPẀPQNOPwRZf\]oXPZ]YPiVO_\̀\_ZQ\W]Xc

HdIJxJKP�]̂OXXPWQNORf\XOPXQZQOYP\]PQNOPgW]QRZ_QPwW_[SO]QXhPfWRYXPQNZQPNZqOPfÔ̂ju]Wf]PQO_N]\_ẐPWRP_W]XQR[_Q\W]P
\]Y[XQRbPSOZ]\]oXPZROP[XOYP\]PQNOPgW]QRZ_QPwW_[SO]QXP\]PZ__WRYZ]_OPf\QNPX[_NPRO_Wo]\�OYPSOZ]\]oXc
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HIJKLKMNOPNQRSNSTSPQNUVNWPXUPYWYQSPXWSYNZWQRWPNU[N\SQZSSPN]̂[QYNUVNQRSN_UPQ[̂XQǸUXabSPQYNU[N\SQZSSPNQRSN_UPQ[̂XQN
ÙXabSPQYN̂PcN̂]]dWX̂\dSNYQ̂Pĉ[cYeNXUcSYN̂PcNU[cWP̂PXSYeNQRSN_UPQ[̂XQU[NYR̂ddNfghN][UTWcSNQRSN\SQQS[NiâdWQjNU[N
k[ŜQS[NiâPQWQjNUVNZU[lNU[NfmhNXUb]djNZWQRNQRSNbU[SNYQ[WPkSPQN[SiaW[SbSPQYnNSWQRS[NU[N\UQRNWPN̂XXU[ĉPXSNZWQRNQRSN
o[XRWQSXQpYNWPQS[][SQ̂QWUPqNrRS[SNQRSN_UPQ[̂XQU[N]S[XSWTSYN̂NXUPVdWXQeNWQNYR̂ddNWPVU[bNQRSNo[XRWQSXQN̂PcNsZPS[NQRS[SUVN
P̂cN[SiaSYQN̂NcSXWYWUPNV[UbNQRSNo[XRWQSXQeNZRWXRNYR̂ddN\SN][Ub]QdjNXUbbaPWX̂QScN\jNQRSNo[XRWQSXQNQUNQRSN_UPQ[̂XQU[NYUN
ŶNPUQNQUNX̂aYSN̂PjNcSd̂jNWPNQRSN]S[VU[b̂PXSNUVNQRSNrU[lqNoPjNrU[lN]S[VU[bScN̂VQS[N]S[XSWTWPkNQRSNXUPVdWXQN̂PcN][WU[N
QUN[SYUdaQWUPN\jNQRSNo[XRWQSXQNYR̂ddN\SN̂QNQRSN_UPQ[̂XQU[pYN[WYlqNtRSNQS[bYN̂PcN][UTWYWUPYNUVNQRWYNuSXQWUPNgqmqveNRUZSTS[eN
YR̂ddNPUQN[SdWSTSNQRSN_UPQ[̂XQU[NUVN̂PjNUVNQRSNU\dWk̂QWUPYNYSQNVU[QRNSdYSZRS[SNRS[SWPq

KJ tRSN_UPQ[̂XQU[NYR̂ddNPUQNYX̂dSǸ[̂ZWPkYqǸWbSPYWUPYNUPNd̂[kSNYX̂dSNc[̂ZWPkYNQ̂lSN][SXScSPXSNUTS[N
cWbSPYWUPYNUPNYb̂ddNYX̂dSNc[̂ZWPkYqNtRSN_UPQ[̂XQU[NYR̂ddNPUQWVjNQRSNo[XRWQSXQNWVN̂ccWQWUP̂dNcWbSPYWUPYN
[̂SNPSScScqNtRSN_UPQ[̂XQU[NYR̂ddNVWSdcNTS[WVjN̂ddNcWbSPYWUPYq

KL wSVU[SNU[cS[WPkN̂PjNb̂QS[ŴdYNU[NcUWPkN̂PjNZU[leNQRSN_UPQ[̂XQU[N̂PcNŜXRNua\XUPQ[̂XQU[NYR̂ddNTS[WVjN
bŜYa[SbSPQYN̂QNQRSNx[UySXQNuWQSN̂PcNYR̂ddN\SN[SY]UPYW\dSNVU[NQRSNXU[[SXQPSYYNUVNYaXRNbŜYa[SbSPQYqN
tRSN_UPQ[̂XQU[NYR̂ddNXUPVW[bN̂ddNcWbSPYWUPYN\jNVWSdcNbŜYa[WPkqNzUNS{Q[̂NXR̂[kSNU[NXUb]SPŶQWUPNZWddN
\SN̂ddUZScNUPN̂XXUaPQNUVNcWVVS[SPXSYN\SQZSSPN̂XQâdNcWbSPYWUPYN̂PcNQRSNcWbSPYWUPYNWPcWX̂QScNUPNQRSN
[̀̂ZWPkYqNoPjNcWVVS[SPXSNQR̂QNb̂jN\SNVUaPcNYR̂ddN\SNYa\bWQQScNQUNQRSNo[XRWQSXQNVU[N[SYUdaQWUPN\SVU[SN
][UXSScWPkNZWQRNQRSNrU[lq

K| OVN̂NbWPU[NXR̂PkSNWPNQRSNrU[lNWYNVUaPcNPSXSYŶ[jNcaSNQUN̂XQâdNVWSdcNXUPcWQWUPYeNQRSN_UPQ[̂XQU[NYR̂ddN
Ya\bWQNcSQ̂WdScNc[̂ZWPkYNUVNYaXRNcS]̂[Qa[SNVU[NQRSN̂]][UT̂dN\jNQRSNo[XRWQSXQN\SVU[SNb̂lWPkNQRSNXR̂PkSq

KM _S[Q̂WPN]U[QWUPYNUVNQRSNu]SXWVWX̂QWUPYN̂[SNZ[WQQSPNWPNXUPcSPYScNUaQdWPSNVU[bN̂PcNUbWQQScNZU[cYN̂[SNQUN\SN
Ya]]dWScN\jNWPVS[SPXSqNẑbWPkNUVN̂PN̂[QWXdSNU[NU]S[̂QWUPYNYR̂ddNR̂TSNQRSNSVVSXQNUVNYQ̂QWPkN}_UPQ[̂XQU[N
YR̂ddNVa[PWYReNWPYQ̂ddN̂PcNXUb]dSQS}NŶWcNU]S[̂QWUPNU[N̂[QWXdSNaPdSYYNWQNWYNVa[QRS[NiâdWVWScNWPNQRSNXUPQS{QNWPN
ZRWXRNWQN̂]]Ŝ[Yq

K~ rRSPN[SVS[SPXSNWYNb̂cSNQUNY]SXWVWX̂QWUPYNUVN̂Nb̂PaV̂XQa[S[eNQ[̂cSN̂YYUXŴQWUPeNkUTS[PbSPQ̂dN̂kSPXjeN
[SVS[SPXSNYQ̂Pĉ[cNU[NYWbWd̂[NYUa[XSNfYaXRN̂YNout�eNouoeNoOu_eNo_OeNSQXqhNYaXRNWYNb̂cSN]̂[QNUVNQRSYSN
u]SXWVWX̂QWUPYeNR̂TWPkNQRSNVU[XSN̂PcNSVVSXQN̂YNQRUakRN[S][UcaXScNRS[SWPeN̂PcNa]UPNSPQS[WPkNWPQUNQRSN
_UPQ[̂XQNQRSN_UPQ[̂XQU[N̂XlPUZdSckSYNRWYNV̂bWdŴ[WQjNZWQRNQRUYSN]S[Q̂WPWPkNQUNRWYNZU[lqNtRSNĉQSNUVNQRSN
[SVS[SPXSNYQ̂Pĉ[cNYR̂ddN\SNQRSNd̂QSYQNScWQWUPN̂QNQRSNQWbSNUVNYWkPWPkNQRSN_UPQ[̂XQNS{XS]QN̂YNY]SXWVWX̂ddjN
WPcWX̂QScNUQRS[ZWYSq

K� tRSN_UPQ[̂XQǸ[̂ZWPkYN̂[SNWPQSPcScNQUNYRUZNQRSNkSPS[̂dN̂[[̂PkSbSPQeNcSYWkPeN̂PcNS{QSPQNUVNQRSNrU[lN
P̂cN̂[SN]̂[QdjNcŴk[̂bb̂QWXqNtRSjN̂[SNPUQNWPQSPcScNQUN\SNYX̂dScNVU[N̂PjN]a[]UYSeNU[NQUNYS[TSN̂YNYRU]N
c[̂ZWPkYqNtRSN_UPQ[̂XQU[N̂PcNWQYNua\XUPQ[̂XQU[YNZWddNXUU]S[̂QSNZWQRN̂ddNUQRS[NXUPQ[̂XQU[YN̂PcNQRSW[N
[SY]SXQWTSNYa\XUPQ[̂XQU[YNWPNcSQS[bWPWPkNQRSNXUPYQ[aXQWUPNUVNYjYQSbYeN[aPPWPkNUVN]W]SeN̂PcNdUX̂QWPkN
SiaW]bSPQqNtRSN_UPQ[̂XQU[N̂k[SSYNQR̂QNQRSNV̂Wda[SNQUN[S]ŜQNQj]WX̂dNcSQ̂WdYeNVWka[SYeNU[NPUQSYNUPN̂ddN
_UPQ[̂XQǸ[̂ZWPkYNU[NUQRS[N_UPQ[̂XQǸUXabSPQYNZWddNPUQN\SN̂N\̂YWYNVU[NXd̂WbYNVU[N̂ccWQWUP̂dNXUYQNU[N
QWbSq

K� oPjNPSXSYŶ[jNT̂[ŴQWUPYNWPN[UaQWPkNU[NWPYQ̂dd̂QWUPNYR̂ddN\SNb̂cSNQUNXUPVU[bNQUNQRSNWPQSPQNUVNQRSN
_UPQ[̂XQǸUXabSPQYNZWQRUaQN̂ccWQWUP̂dNXUYQYqNrRS[SNQRS[SN̂[SNWPQS[YSXQWUPYNU[NU\YQ[aXQWUPYNWPTUdTWPkN
caXQYeN]W]WPkeNU[N̂PjNUQRS[NSiaW]bSPQN[SiaW[WPkNUVVYSQNUVNb̂QS[ŴdYeNQRSN_UPQ[̂XQU[N̂XlPUZdSckSYNQR̂QNWQN
k̂TSN]̂[QWXad̂[NXUPYWcS[̂QWUPNQUNXdŜ[̂PXSYNWPN̂cT̂PXSNUVNYa\bWQQWPkNWQYN\WceN̂PcNQR̂QNPUN̂ccWQWUP̂dNXUYQYN
VU[NQRSYSNWYYaSYNZWddN\SNXUPYWcS[ScN\jNQRSNsZPS[q

K� OVNXUPVdWXQWPkNXUPcWQWUPYNU[NWPQS[VS[SPXSYNcSTSdU]eNQRSN_UPQ[̂XQU[N̂PcNWQYNua\XUPQ[̂XQU[YNZWddNXUPVS[N
ZWQRNQRSNUQRS[NXUPQ[̂XQU[YN̂PcNQRSW[N[SY]SXQWTSNYa\XUPQ[̂XQU[YNZRUYSNZU[lNWYN̂VVSXQScNQUNcSQS[bWPSN̂N
YUdaQWUPN̂XXS]Q̂\dSNQUN̂ddNWPQS[SYQScN]̂[QWSYqNtRSNYakkSYQScNYUdaQWUPNYR̂ddN\SNYa\bWQQScNQUNQRSNo[XRWQSXQN
VU[NXUbbSPQN̂PceNWVNPSXSYŶ[jeNZ[WQQSPN̂]][UT̂dq

K� tRSN_UPQ[̂XQǸUXabSPQYNWPQSPcN̂NVW[YQNXd̂YYNVWPWYRScN][UcaXQNUVNYaXRNXR̂[̂XQS[N̂PcNiâdWQjN̂YNcSYX[W\ScN
WPN̂PcN[ŜYUP̂\djNWPVS[[ScNV[UbNQRSN_UPQ[̂XQǸUXabSPQYqNtRSN_UPQ[̂XQU[NZWddN]S[VU[bNWQYNrU[lNQUN\SN
XUb]dSQSN̂PcNU]S[̂\dSeNVWQQWPkNZWQRNQRSNZU[lNUVNUQRS[NXUPQ[̂XQU[YN̂PcNQRSNsZPS[eN̂PcNWPNXUb]dŴPXSN
ZWQRN\SYQNXUPYQ[aXQWUPN][̂XQWXSYN̂PcNQRSNU[cWP̂PXSYeNXUcSYeN̂PcN[Skad̂QWUPYNUVN̂ddN\UcWSYNU[N]S[YUPYN
R̂TWPkNkUTS[PbSPQ̂dNU[N[Skad̂QU[jN̂aQRU[WQjNUTS[NQRSN_UPQ[̂XQU[N̂PcNWQYNrU[lq
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HIJKLKMNOPQRSTUVWXVYXTZQX[VWT\]RTX̂_XTZQX[VWT\]RTV\XÙX]X\Qa\Q̀QWT]TUVWXTZ]TXTZQX[VWT\]RTV\XZ]̀XR]\QYSbb_XQP]cUWQdXTZQX
[VWT\]RTXeVRScQWT̀X]WdXTZQXf\VgQRTX̀UTQhX]WdX\Qa\Q̀QWT̀XTZ]TXTZQX[VWT\]RTV\XÙXTZV\VSiZb_XY]cUbU]\XjUTZXTZQXW]TS\QX]WdX
bVR]TUVWXVYXTZQXkV\lhXTZQXf\VgQRTX̀UTQhXTZQX̀aQRUYURXRVWdUTUVẀXSWdQ\XjZURZXTZQXkV\lXÙXTVX̂QXaQ\YV\cQdhX]WdX]bbXc]TTQ\̀X
jZURZXc]_XUWX]W_Xj]_X]YYQRTXTZQXkV\lXV\XUT̀XaQ\YV\c]WRQmXnZQX[VWT\]RTV\XYS\TZQ\X\Qa\Q̀QWT̀XTZ]TX]̀X]X\Q̀SbTXVYX̀SRZX
QP]cUW]TUVẀX]WdXUWoQ̀TUi]TUVẀhXTZQX[VWT\]RTV\XTZV\VSiZb_XSWdQ\̀T]Wd̀XTZQX[VWT\]RTXeVRScQWT̀X]WdXTZQU\XUWTQWTX]WdX
aS\aV̀QhX]WdXÙXY]cUbU]\XjUTZX]bbX]aabUR]̂bQXRVdQ̀hXV\dUW]WRQ̀hXb]j̀hX\QiSb]TUVẀhX]WdX\SbQ̀X]̀XTZQ_X]aab_XTVXTZQXkV\lhX
]WdXTZ]TXTZQX[VWT\]RTV\XjUbbX]̂UdQX̂_X̀]cQmX[b]Uc̀XYV\X]ddUTUVW]bXTUcQXV\X]ddUTUVW]bXRVcaQẀ]TUVWX]̀X]X\Q̀SbTXVYXTZQX
[VWT\]RTV\p̀XY]UbS\QXTVXYVbbVjXTZQXYV\QiVUWiXa\VRQdS\QX]WdXTVXY]cUbU]\UqQXUT̀QbYXjUTZX]bbXRVWdUTUVẀX]WdXTZQX[VWT\]RTX
eVRScQWT̀XjUbbXWVTX̂QXaQ\cUTTQdm

HIJKLKMKJXnZQX[VWT\]RTV\XRQ\TUYUQ̀XTZ]TXUTXÙXQPaQ\UQWRQdX]WdXY]cUbU]\XjUTZXTZQX\QrSU\QcQWT̀X]WdXRVWdUTUVẀXUcaV̀QdX
dS\UWiXTZQXRVẀT\SRTUVWXVYX̀UcUb]\XjV\lXUWXTZQX]\Q]mXnZÙXUWRbSdQ̀hX̂STXÙXWVTXbUcUTQdXTVhXsVSTXVYX̀QrSQWRQsXV\XsRVcQX
]̂RlsXjV\lXYV\XTZQX\QcVo]bXVYXab]WThXQrSUacQWThXTQcaV\]\_XjU\UWiXV\XabSĉ UWihXQTRmXnZÙXsVSTXVYX̀QrSQWRQsXjV\lXc]_X
]b̀VXUWRbSdQXaZ]̀UWiXVYXRVẀT\SRTUVWX]RTUoUTUQ̀XTVX]RRVccVd]TQXTZQXUẀT]bb]TUVWXVYXTZQXkV\lX]TXo]\UVS̀XbVR]TUVẀX]WdX
V\dQ\b_XY]̀ZUVWX]WdXTZQXRVcabQTUVWXVYXkV\lX]TXo]\UVS̀XbVR]TUVẀXV\XbQoQb̀X]TXo]\UVS̀XTUcQ̀mXnZÙXsaZ]̀UWihsXsVSTXVYX
Q̀rSQWRQhsXV\XsRVcQX̂]RlsXjV\lX̀Z]bbX̂QXdVWQX]TXWVXRV̀TXTVXVTZQ\X[VWT\]RTV\̀hXTZQXtjWQ\XV\Xu\RZUTQRTm

HIJKvIwxyz{x|z}x{z~�
nQ\c̀XR]aUT]bUqQdXUWXTZQ̀QX�QWQ\]bX[VWdUTUVẀXUWRbSdQXTZV̀QXTZ]TX]\QX���X̀aQRUYUR]bb_XdQYUWQdhX���XTZQXTUTbQ̀XVYXWSĉ Q\QdX
]\TURbQ̀hXV\X���XTZQXTUTbQ̀XVYXVTZQ\XdVRScQWT̀XaŜbÙZQdX̂_XTZQXucQ\UR]WX�ẀTUTSTQXVYXu\RZUTQRT̀m

HIJK�I��{��y��{x{z~�
�WXTZQXUWTQ\Q̀TXVYX̂\QoUT_XTZQX[VWT\]RTXeVRScQWT̀XY\QrSQWTb_XVcUTXcVdUY_UWiXjV\d̀X̀SRZX]̀Xs]bbsX]WdXs]W_sX]WdX]\TURbQ̀X
S̀RZX]̀XsTZQsX]WdXs]WhsX̂STXTZQXY]RTXTZ]TX]XcVdUYUQ\XV\X]WX]\TURbQXÙX]̂ Q̀WTXY\VcXVWQX̀T]TQcQWTX]WdX]aaQ]\̀XUWX]WVTZQ\XÙX
WVTXUWTQWdQdXTVX]YYQRTXTZQXUWTQ\a\QT]TUVWXVYXQUTZQ\X̀T]TQcQWTm

HIJKMI�������zyIx��I���I~�I��x�z����I�y��z�z�x{z~���Ix��I�{���I���{�����{�I~�I����z��
HIJKMKJXnZQXu\RZUTQRTX]WdXTZQXu\RZUTQRTp̀XRVẀSbT]WT̀X̀Z]bbX̂QXdQQcQdXTZQX]STZV\̀X]WdXVjWQ\̀XVYXTZQU\X\Q̀aQRTUoQX
�ẀT\ScQWT̀XVYX�Q\oURQhXUWRbSdUWiXTZQXe\]jUWìX]WdX�aQRUYUR]TUVẀhX]WdX\QT]UWX]bbXRVccVWXb]jhX̀T]TSTV\_hX]WdXVTZQ\X
\Q̀Q\oQdX\UiZT̀XUWXTZQU\X�ẀT\ScQWT̀XVYX�Q\oURQhXUWRbSdUWiXRVa_\UiZT̀mXnZQX[VWT\]RTV\hX�ŜRVWT\]RTV\̀hX
S̀̂�̀ŜRVWT\]RTV\̀hX]WdX̀SaabUQ\̀XdVXWVTXVjWX]WdXR]WWVTXRb]UcX]XRVa_\UiZTXUWXTZQX�ẀT\ScQWT̀XVYX�Q\oURQmX�ŜcUTT]bXV\X
dÙT\ÛSTUVWXTVXcQQTXVYYURU]bX\QiSb]TV\_X\QrSU\QcQWT̀XV\XYV\XVTZQ\XaS\aV̀Q̀XUWXRVWWQRTUVWXjUTZXTZQXf\VgQRTXÙXWVTXTVX̂QX
RVẀT\SQdX]̀XaŜbUR]TUVWXUWXdQ\Vi]TUVWXVYXTZQXu\RZUTQRTp̀XV\Xu\RZUTQRTp̀XRVẀSbT]WT̀pX\Q̀Q\oQdX\UiZT̀m

HIJKMKLXnZQX[VWT\]RTV\hX�ŜRVWT\]RTV\̀hX�Ŝ�̀ŜRVWT\]RTV\̀hX]WdX̀SaabUQ\̀X]\QX]STZV\UqQdXTVXS̀QX]WdX\Qa\VdSRQXTZQX
�ẀT\ScQWT̀XVYX�Q\oURQXa\VoUdQdXTVXTZQchX̀ŜgQRTXTVX]W_Xa\VTVRVb̀XQ̀T]̂bÙZQdXaS\̀S]WTXTVX�QRTUVẀX�m�X]WdX�m�hX̀VbQb_X
]WdXQPRbS̀UoQb_XYV\XQPQRSTUVWXVYXTZQXkV\lmXubbXRVaUQ̀Xc]dQXSWdQ\XTZÙX]STZV\Uq]TUVWX̀Z]bbX̂Q]\XTZQXRVa_\UiZTXWVTURQhXUYX
]W_hX̀ZVjWXVWXTZQX�ẀT\ScQWT̀XVYX�Q\oURQmXnZQX[VWT\]RTV\hX�ŜRVWT\]RTV\̀hX�Ŝ�̀ŜRVWT\]RTV\̀hX]WdX̀SaabUQ\̀Xc]_XWVTX
S̀QXTZQX�ẀT\ScQWT̀XVYX�Q\oURQXVWXVTZQ\Xa\VgQRT̀XV\XYV\X]ddUTUVẀXTVXTZQXf\VgQRTXVST̀UdQXTZQX̀RVaQXVYXTZQXkV\lXjUTZVSTX
TZQX̀aQRUYURXj\UTTQWXRVẀQWTXVYXTZQXtjWQ\hXu\RZUTQRThX]WdXTZQXu\RZUTQRTp̀XRVẀSbT]WT̀m

HIJKMKvXnZQX[VWT\]RTV\Xc]_XWVTX\Qa\VdSRQXTZQX[VWT\]RTXeVRScQWT̀XUWXjZVbQXV\XUWXa]\TXYV\XS̀QX]̀X̀ZVaXd\]jUWiX
]̂Rli\VSWd̀XjUTZVSTXTZQXa\UV\Xj\UTTQWXRVẀQWTXVYXTZQXu\RZUTQRTmX�YXRVẀQWTXÙXiUoQWhXTZQXu\RZUTQRTX̀Z]bbXdQTQ\cUWQXTZQX
QPTQWTXTZ]TXTZQX[VWT\]RTXeVRScQWT̀Xc]_X̂QXS̀QdXUWXTZQXa\Qa]\]TUVWXVYX̀ZVaXd\]jUWìhX]̀XjQbbX]̀XTZQXYQQXTZ]TXTZQX
u\RZUTQRTXjUbbX̂QXa]UdhXUYX]W_X]WdXUWXTZQXu\RZUTQRTp̀X̀VbQXdÙR\QTUVWhX̂_XTZQX[VWT\]RTV\XYV\X̀SRZXS̀QXVYXRVa_\UiZTQdX
dVRScQWT̀m

HIJK�I�~{z��
HIJK�KJXOPRQaTX]̀XVTZQ\jÙQXa\VoUdQdXUWX�QRTUVWX�m m�hXjZQ\QXTZQX[VWT\]RTXeVRScQWT̀X\QrSU\QXVWQXa]\T_XTVXWVTUY_XV\X
iUoQXWVTURQXTVXTZQXVTZQ\Xa]\T_hX̀SRZXWVTURQX̀Z]bbX̂QXa\VoUdQdXUWXj\UTUWiXTVXTZQXdQ̀UiW]TQdX\Qa\Q̀QWT]TUoQXVYXTZQXa]\T_XTVX
jZVcXTZQXWVTURQXÙX]dd\Q̀̀QdX]WdX̀Z]bbX̂QXdQQcQdXTVXZ]oQX̂QQWXdSb_X̀Q\oQdXUYXdQbUoQ\QdXUWXaQ\̀VWhX̂_Xc]UbhX̂_XRVS\UQ\hX
V\X̂_XQbQRT\VWURXT\]ẀcÙ̀UVWXUYX]XcQTZVdXYV\XQbQRT\VWURXT\]ẀcÙ̀UVWXÙX̀QTXYV\TZXUWXTZQXui\QQcQWTm

HIJK�KLX¡VTURQXVYX[b]Uc̀X]̀Xa\VoUdQdXUWX�QRTUVWX�¢m�m�X̀Z]bbX̂QXa\VoUdQdXUWXj\UTUWiX]WdX̀Z]bbX̂QXdQQcQdXTVXZ]oQX̂QQWX
dSb_X̀Q\oQdXVWb_XUYXdQbUoQ\QdXTVXTZQXdQ̀UiW]TQdX\Qa\Q̀QWT]TUoQXVYXTZQXa]\T_XTVXjZVcXTZQXWVTURQXÙX]dd\Q̀̀QdX̂_XRQ\TUYUQdX
V\X\QiÙTQ\QdXc]UbhXV\X̂_XRVS\UQ\Xa\VoUdUWiXa\VVYXVYXdQbUoQ\_m
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HIJKLIMNONPQRIMQPQISTUIQVWIXYQVTZNTTN[V
\]̂_̀abcd̂e_e]aff_agb̂̂_h̀ij_̀bicikife_gil̂bjdjg_c]̂_cbajemdeedij_ajn_hê_io_pjecbhm̂jce_io_q̂bldk̂_ib_ajr_ic]̂b_
djoibmacdij_ib_nikhm̂jcacdij_dj_ndgdcaf_oibms_\]̂_̀abcd̂e_tdff_hê_upu_vikhm̂jc_wxyz{|xy}z~_�hdfndjg_
pjoibmacdij_�in̂fdjg_ajn_vdgdcaf_vaca_w�]d�dc~_ci_̂eca�fde]_c]̂_̀bicikife_oib_c]̂_n̂l̂fìm̂jc~_hê~_cbajemdeedij~_ajn_
�̂k]ajĝ_io_ndgdcaf_nacas

HIJK�I��NRWNVOI�V�[YZQPN[VI�[WURTISTUIQVWI�URNQV�U
ujr_hê_io~_ib_b̂fdajk̂_ij~_aff_ib_a_̀ibcdij_io_a_�hdfndjg_djoibmacdij_min̂f_tdc]ihc_agb̂̂ m̂jc_ci_̀bicikife_gil̂bjdjg_
c]̂_hê_io~_ajn_b̂fdajk̂_ij~_c]̂_djoibmacdij_kijcadĵn_dj_c]̂_min̂f_ajn_tdc]ihc_]aldjg_c]iê_̀bicikife_êc_oibc]_dj_upu_
vikhm̂jc_wxyz{|xy}z~_�hdfndjg_pjoibmacdij_�in̂fdjg_ajn_vdgdcaf_vaca_w�]d�dc~_ajn_c]̂_b̂�hdedĉ_upu_vikhm̂jc_
�xyx{|xy}z~_�bi�̂kc_�hdfndjg_pjoibmacdij_�in̂fdjg_�bicikif_�ibm~_e]aff_�̂_ac_c]̂_hedjg_ib_b̂frdjg_̀abcr�e_eif̂_bde�_
ajn_tdc]ihc_fda�dfdcr_ci_c]̂_ic]̂b_̀abcr_ajn_dce_kijcbakcibe_ib_kijehfcajce~_c]̂_ahc]ibe_io~_ib_kijcbd�hcibe_ci~_c]̂_�hdfndjg_
djoibmacdij_min̂f~_ajn_̂ak]_io_c]̂db_aĝjce_ajn_̂m̀ fir̂ ês

��X����I�III�����
HI�KJI�UVUYQR
HI�KJKJ_\]̂_�tĵb_de_c]̂_̀̂beij_ib_̂jcdcr_dn̂jcdod̂n_ae_ehk]_dj_c]̂_ugb̂̂ m̂jc_ajn_de_b̂ôbb̂n_ci_c]bihg]ihc_c]̂_�ijcbakc_
vikhm̂jce_ae_do_edjghfab_dj_jhm�̂bs_\]̂_�tĵb_e]aff_n̂edgjaĉ_dj_tbdcdjg_a_b̂̀ b̂êjcacdl̂_t]i_e]aff_]al̂_̂�̀b̂ee_
ahc]ibdcr_ci_�djn_c]̂_�tĵb_tdc]_b̂è k̂c_ci_aff_macĉbe_b̂�hdbdjg_c]̂_�tĵb�e_à b̀ilaf_ib_ahc]ibd�acdijs_w�k̂ c̀_ae_
ic]̂btdê_̀bildn̂n_dj_q̂kcdij_�sxs}~_c]̂_�ijecbhkcdij_�ajaĝb_ajn_c]̂_ubk]dĉkc_ni_jic_]al̂_ehk]_ahc]ibdcrs_\]̂_ĉbm_
��tĵb�_m̂aje_c]̂_�tĵb_ib_c]̂_�tĵb�e_ahc]ibd�̂n_b̂̀ b̂êjcacdl̂s_

HI�KJK�_\]̂_�tĵb_e]aff_ohbjde]_ci_c]̂_�ijcbakcib~_tdc]dj_odoĉ̂j_nare_aoĉb_b̂k̂d̀c_io_a_tbdcĉj_b̂�ĥec~_djoibmacdij_
ĵk̂eeabr_ajn_b̂f̂lajc_oib_c]̂_�ijcbakcib_ci_̂lafhaĉ~_gdl̂_jicdk̂_io~_ib_̂joibk̂_m̂k]ajdk�e_fd̂j_bdg]ces_qhk]_
djoibmacdij_e]aff_djkfhn̂_a_kibb̂kc_ecaĉm̂jc_io_c]̂_b̂kibn_f̂gaf_cdcf̂_ci_c]̂_̀bì b̂cr_ij_t]dk]_c]̂_�bi�̂kc_de_fikaĉn~_
hehaffr_b̂ôbb̂n_ci_ae_c]̂_edĉ~_ajn_c]̂_�tĵb�e_djĉb̂ec_c]̂b̂djs

HI�KJK _\]̂_�tĵb~_ubk]dĉkc_ib_�ijecbhkcdij_�ajaĝb_e]aff_jic_eh̀ b̂ldê~_ndb̂kc_ib_]al̂_kijcbif_ib_ahc]ibdcr_il̂b~_jib_
�̂_b̂èijed�f̂_oib~_c]̂_�ijcbakcib�e_m̂aje~_m̂c]ine~_ĉk]jd�ĥe~_ê�ĥjk̂e_ib_̀bik̂nhb̂e_io_kijecbhkcdij_ib_c]̂_eaôcr_
b̀̂kahcdije_ajn_̀bigbame_djkdn̂jc_c]̂b̂ci~_ib_oib_ajr_oadfhb̂_io_c]̂_�ijcbakcib_ci_kim̀ fr_tdc]_fate_ajn_b̂ghfacdije_
à f̀dka�f̂_ci_c]̂_ohbjde]djg_ib_̀̂boibmajk̂_io_c]̂_¡ib�s_\]̂_�tĵb~_ubk]dĉkc_ajn_�ijecbhkcdij_�ajaĝb_e]aff_jic_�̂_
b̂èijed�f̂_oib_c]̂_�ijcbakcib�e_oadfhb̂_ci_̀̂boibm_ib_ohbjde]_c]̂_¡ib�_dj_akkibnajk̂_tdc]_c]̂_�ijcbakc_vikhm̂jces

HI�K�I�¢NWUV�UI[�IP£UI�¤VUY¥TI¦NVQV�NQRI�YYQVOUZUVPTI§I�VPUVPN[VQRR̈I�ZNPPUWK

©ª«¬«¬«®̄°±²³́³µ³²¶
HI�K I�V�[YZQPN[VIQVWI·UY¢N�UTI�U̧�NYUWI[�IP£UI�¤VUY
HI�K KJ_uff_̀̂bmdce_ajn_ô̂e~_à b̀ilafe~_̂aêm̂jce~_aeêeem̂jce_ajn_k]abĝe_b̂�hdb̂n_oib_kijecbhkcdij~_hê_ib_
ikkh̀ajkr_io_̀̂bmaĵjc_ecbhkchb̂e_ib_oib_̀̂bmaĵjc_k]ajĝe_dj_̂�decdjg_oakdfdcd̂e_ab̂_c]̂_b̂èijed�dfdcr_io_c]̂_
�ijcbakcib_hjn̂b_c]̂_�ijcbakc_vikhm̂jce_tdc]_c]̂_̂�k̂ c̀dij_io_c]̂_�hdfndjg_̀̂bmdc~_t]dk]_c]̂_�tĵb_tdff_i�cadj_obim_
c]̂_qcaĉ_wnhkacdij_v̂ àbcm̂jcs

HI�K K�_\]̂_�tĵb_e]aff_b̂cadj_aj_abk]dĉkc_fatohffr_fdk̂jên_ci_̀bakcdk̂_abk]dĉkchb̂~_ib_aj_̂jcdcr_fatohffr_̀bakcdkdjg_
abk]dĉkchb̂~_dj_c]̂_�hbdendkcdij_t]̂b̂_c]̂_�bi�̂kc_de_fikaĉns_\]ac_̀̂beij_ib_̂jcdcr_de_dn̂jcdod̂n_ae_c]̂_ubk]dĉkc_dj_c]̂_
ugb̂̂ m̂jc_ajn_de_b̂ôbb̂n_ci_c]bihg]ihc_c]̂_�ijcbakc_vikhm̂jce_ae_do_edjghfab_dj_jhm�̂bs

HI�K K _\]̂_�tĵb_e]aff_b̂cadj_a_kijecbhkcdij_majaĝb_anldêb_fatohffr_̀bakcdkdjg_kijecbhkcdij_majaĝm̂jc_dj_c]̂_
�hbdendkcdij_t]̂b̂_c]̂_�bi�̂kc_de_fikaĉns_\]ac_̀̂beij_ib_̂jcdcr_de_dn̂jcdod̂n_ae_c]̂_�ijecbhkcdij_�ajaĝb_dj_c]̂_
ugb̂̂ m̂jc_ajn_de_b̂ôbb̂n_ci_c]bihg]ihc_c]̂_�ijcbakc_vikhm̂jce_ae_do_edjghfab_dj_jhm�̂bs

HI�K K¹_po_c]̂_̂m̀ firm̂jc_io_c]̂_�ijecbhkcdij_�ajaĝb_ib_ubk]dĉkc_ĉbmdjaĉe~_c]̂_�tĵb_e]aff_̂m̀ fir_a_ehkk̂eeib_
kijecbhkcdij_majaĝb_ib_abk]dĉkc_t]iê_ecache_hjn̂b_c]̂_�ijcbakc_vikhm̂jce_e]aff_�̂_c]ac_io_c]̂_�ijecbhkcdij_
�ajaĝb_ib_ubk]dĉkc~_b̂è k̂cdl̂frs

HI�K Kº_\]̂_�tĵb_e]aff_ma�̂_aladfa�f̂_oib_djè k̂cdij~_h̀ij_b̂�ĥec~_c]ac_od̂fn_ehbl̂r_ib_ĉecdjg_djoibmacdij_io_̂�decdjg_
kijndcdije_c]ac_de_�jitj_ci_�̂_aladfa�f̂_ajn_c]ac_de_]̂fn_�r_c]̂_�tĵb_ac_dce_ioodk̂es_qhk]_b̂kibne_ajn_nikhm̂jce_ab̂_jic_
�ijcbakc_vikhm̂jce~_ajn_c]̂_�tĵb_ma�̂e_ji_b̂̀ b̂êjcacdij_ae_ci_c]̂db_akkhbakr_ib_kim̀ f̂ĉĵees_»ictdc]ecajndjg_c]̂_
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HIJKLIMNLOPMNHIJQRSMINPHTJNMUVKWPXYPSVKPZ[NKJPMNPSVKPHIJQPIHPUTJ\KYUOPUTXUTJHR]KPMN\KUSMLRSMINPJK̂IJSUOPUIM_PXIJMNLUOPRNWP
ISVKJPQRSKJMR_PIHPRPUMQM_RJPNRSTJKOPMUPHIJPLKNKJR_PMNHIJQRSMINPIN_YPRNWPMUPNISPRPLTRJRNSKKPIHPSVKP]IQ̂_KSKNKUUPIJPR]]TJR]YPIHP
UT]VPMNHIJQRSMINOPTN_KUUPÛK]MHM]R__YPNISKWPISVKJ[MUKPVKJKMǸPaVKPbINSJR]SIJPUVR__P\KJMHYPR__PKcMUSMNLPLJRWKUOP]INWMSMINUOP
RNWPWMQKNUMINUPIHPKcMUSMNLP̂VYUM]R_P]INWMSMINUPRNWPUSJT]STJKUPRNWPUVR__PJK̂IJSPRNYPMN]INUMUSKN]MKUPMNP[JMSMNLPSIPSVKP
dJ]VMSK]S̀PaVKPbINSJR]SIJPUVR__PKUSRX_MUVPR__P_MNKUPRNWP_K\K_UPJKeTMJKWPSIPKcK]TSKPSVKPfIJgPRNWPUVR__PXKRJPR__P]IUSUP
MN\I_\KWOPRNWPUVR__PXKPJKÛINUMX_KPHIJPSVKMJPR]]TJR]YPRNWPQRMNSKNRN]K̀

hijklkmPnNSKNSMINR__YPIQMSSKẀ

hijklkoPpN_KUUPISVKJ[MUKP̂JI\MWKWPMNPSVKPbINSJR]SPqI]TQKNSUOPSVKPZ[NKJPUVR__PHTJNMUVPSIPSVKPbINSJR]SIJPHM\KPrstPUKSUPIHP
bINSJR]SPqJR[MNLUPRNWPuJIvK]SPwRNTR_UPHIJPTUKPWTJMNLP]INUSJT]SMINPHIJPSVKMJPI[NPTUKPRNWPHIJP̂TĴIUKUPIHPQRgMNLP
JK̂JIWT]SMINUP̂TJUTRNSPSIPxK]SMINPỳs̀z̀PaVKPZ[NKJPUVR__PHTJNMUVPRWWMSMINR_PUKSUPT̂INPRPbINSJR]SIJ{UP[JMSSKNPJKeTKUS̀P
xT]VPRWWMSMINR_PUKSUP[M__PXKP̂JI\MWKWPRSPSVKP]IUSPIHP̂JMNSMNLOP̂IUSRLKPRNWPVRNW_MNL̀PuRJSMR_PUKSUP[M__PNISPXKP̂JI\MWKẀP
xTX]INSJR]SIJUPRNWPISVKJPKNSMSMKUPWKUMJMNLP]ÎMKUPIHPqJR[MNLUP[M__PXKP̂JI\MWKWPUKSUPRSPSVKP]IUSPIHP̂JMNSMNLOP̂IUSRLKPRNWP
VRNW_MNL̀

hijklk|PaVKPZ[NKJPUVR__PHIJ[RJWPR__P]IQQTNM]RSMINUPSIPSVKPbINSJR]SIJPSVJITLVPSVKPbINUSJT]SMINPwRNRLKJ̀PZSVKJP
]IQQTNM]RSMINPUVR__PXKPQRWKPRUPUKSPHIJSVPMNPxK]SMINP}̀z̀~̀

hijk�i�������i�����i��i����i���i����
nHPSVKPbINSJR]SIJPrytPHRM_UPSIP]IJJK]SPfIJgPSVRSPMUPNISPMNPR]]IJWRN]KP[MSVPSVKPJKeTMJKQKNSUPIHPSVKPbINSJR]SPqI]TQKNSUPRUP
JKeTMJKWPXYPxK]SMINPyz̀zOPIJPrztPHRM_UPSIP]RJJYPITSPfIJgPMNPR]]IJWRN]KP[MSVPSVKPbINSJR]SPqI]TQKNSUPRUPWKSKJQMNKWPXYP
SVKPZ[NKJOPdJ]VMSK]SPIJPbINUSJT]SMINPwRNRLKJOPIJPr�tPHRM_UPIJPJKHTUKUPSIP̂JI\MWKPRPUTHHM]MKNSPRQITNSPIHP̂JÎKJ_YP
UT̂KJ\MUKWPRNWP]IIJWMNRSKWP_RXIJOPQRSKJMR_UOPIJPKeTM̂QKNSPUIPRUPSIPXKPRX_KPSIP]IQ̂ _KSKPSVKPfIJgP[MSVMNPSVKPbINSJR]SP
aMQKOPIJPr}tPHRM_UPSIPJKQI\KPRNWPWMU]VRJLKPr[MSVMNPUK\KNPr�tPWRYUtPRNYP_MKNPHM_KWPT̂INPZ[NKJ{UP̂JÎKJSYPXYPRNYINKP
]_RMQMNLPXYOPSVJITLVOPIJPTNWKJPSVKPbINSJR]SIJOPIJPrstPHRM_UPSIP̂KJHIJQPSVKPfIJgPMNPRPURHKPQRNNKJPRNWPMNP]IQ̂ _MRN]KP
[MSVPR__PR̂ _̂M]RX_KPVKR_SVPRNWPURHKSYPJKeTMJKQKNSUPRNWPSVKPbINSJR]SIJ{UPUMSKPÛK]MHM]PVKR_SVPRNWPURHKSYP̂_RNPIJPr~tP
WMUJKLRJWUPSVKPMNUSJT]SMINUPIHPSVKPdJ]VMSK]SOPZ[NKJPIJPbINUSJT]SMINPwRNRLKJOPRUPWKSKJQMNKWPXYPSVKPZ[NKJOPdJ]VMSK]SP
IJPbINUSJT]SMINPwRNRLKJOPSVKPZ[NKJPQRYPMUUTKPRP[JMSSKNPIJWKJPSIPSVKPbINSJR]SIJPSIPUSÎPSVKPfIJgOPIJPRNYP̂IJSMINP
SVKJKIHOPTNSM_PSVKP]RTUKPHIJPUT]VPIJWKJPVRUPXKKNPK_MQMNRSKW�PVI[K\KJOPSVKPJMLVSPIHPSVKPZ[NKJPSIPUSÎPSVKPfIJgPUVR__PNISP
LM\KPJMUKPSIPRPWTSYPINPSVKP̂RJSPIHPSVKPZ[NKJPSIPKcKJ]MUKPSVMUPJMLVSPHIJPSVKPXKNKHMSPIHPSVKPbINSJR]SIJPIJPRNYPISVKJP̂KJUINPIJP
KNSMSỲPxT]VPIJWKJPIJPUSÎ R̂LKPXYPSVKPZ[NKJPUVR__PNISP]INUSMSTSKPLJITNWUPHIJPSKJQMNRSMINPXYPSVKPbINSJR]SIJPTNWKJP
dJSM]_KPy}PRNWPUVR__PNISPXKPRPXRUMUPHIJPRNPKcSKNUMINPIHPSVKPbINSJR]SPaMQKPTNWKJPxK]SMINP�̀�PIJPdJSM]_KPys̀

hijk�i�������i�����i��i�����i���i���i����
nHPSVKPbINSJR]SIJPWKHRT_SUPIJPNKL_K]SUPSIP]RJJYPITSPSVKPfIJgPMNPR]]IJWRN]KP[MSVPSVKPbINSJR]SPqI]TQKNSUPrMN]_TWMNLPXTSP
NISP_MQMSKWPSIPR__PR̂ _̂M]RX_KPVKR_SVPRNWPURHKSYPJKeTMJKQKNSUtPRNWPHRM_UP[MSVMNPRPSVJKKPr�tP[IJgPWRYP̂KJMIWPRHSKJPJK]KM̂SPIHP
[JMSSKNPNISM]KPHJIQPSVKPZ[NKJPSIP]IQQKN]KPRNWP]INSMNTKP]IJJK]SMINPIHPUT]VPWKHRT_SPIJPNKL_K]SP[MSVPWM_MLKN]KPRNWP
ĴIQ̂ SNKUUOPSVKPZ[NKJPQRYPRHSKJPUT]VPSVJKKPr�tP[IJgPWRYP̂KJMIWOP[MSVITSP̂JKvTWM]KPSIPISVKJPJKQKWMKUPSVKPZ[NKJPQRYP
VR\KOP]IJJK]SPUT]VPWKHM]MKN]MKÙPnNPUT]VP]RUKPRNPR̂ ĴÎJMRSKPbVRNLKPZJWKJPIJPbINUSJT]SMINPbVRNLKPqMJK]SM\KPUVR__PXKP
MUUTKWPWKWT]SMNLPHJIQP̂RYQKNSUPSVKNPIJPSVKJKRHSKJPWTKPSVKPbINSJR]SIJPSVKPJKRUINRX_KP]IUSPIHP]IJJK]SMNLPUT]VP
WKHM]MKN]MKUOPMN]_TWMNLPSVKPZ[NKJ{UPKĉKNUKUPRNWP]IQ̂ KNURSMINPHIJPSVKPbINUSJT]SMINPwRNRLKJ{UPRNWPdJ]VMSK]S{UPRNWP
SVKMJPJKÛK]SM\KP]INUT_SRNSU{PRWWMSMINR_PUKJ\M]KUPRNWPISVKJPKĉKNUKUPQRWKPNK]KUURJYPXYPUT]VPWKHRT_SOPNKL_K]SPIJPHRM_TJK̀P
xT]VPbVRNLKPZJWKJPIJPbINUSJT]SMINPbVRNLKPqMJK]SM\KPUVR__PXKPWKKQKWPSIPVR\KPXKKNPKcK]TSKWPXYPSVKPbINSJR]SIJOP
[VKSVKJPIJPNISPR]STR__YPUMLNKWPXYPSVKPbINSJR]SIJ̀PxT]VPR]SMINPXYPSVKPZ[NKJPRNWPRQITNSUP]VRJLKWPSIPSVKPbINSJR]SIJP
UVR__PXKPKeTR__YPXMNWMNLPT̂INPSVKPbINSJR]SIJ{UP̂KJHIJQRN]KPRNWP̂RYQKNSPXINWPUTJKSỲPnHP̂RYQKNSUPSVKNPIJPSVKJKRHSKJP
WTKPSVKPbINSJR]SIJPRJKPNISPUTHHM]MKNSPSIP]I\KJPUT]VPRQITNSUOPSVKPbINSJR]SIJPUVR__P̂RYPSVKPWMHHKJKN]KPSIPSVKPZ[NKJ̀P

hijkmi������i��i�������i������
hijkmk��aVKPJMLVSUPUSRSKWPMNPSVMUPdJSM]_KPzPRNWPK_UK[VKJKPMNPSVKPbINSJR]SPqI]TQKNSUPRJKP]TQT_RSM\KPRNWPNISPMNP_MQMSRSMINP
IHPRNYPJMLVSUPIHPSVKPZ[NKJPrytPLJRNSKWPMNPSVKPbINSJR]SPqI]TQKNSUOPrztPRSP_R[PIJPr�tPMNPKeTMSỲ

hijkmkjPnNPNIPK\KNSPUVR__PSVKPZ[NKJOPdJ]VMSK]SPIJPbINUSJT]SMINPwRNRLKJPVR\KPRNYPJKÛINUMXM_MSYPHIJPSVKPbINSJR]SIJ{UP
]INUSJT]SMINPQKRNUOPQKSVIWUOPSK]VNMeTKUOPUKeTKN]KUPIJP̂JI]KWTJKUPIJPHIJPURHKSYP̂JK]RTSMINUPRNWP̂JILJRQUPMNP
]INNK]SMINP[MSVPSVKPfIJgPNIS[MSVUSRNWMNLPRNYPIHPSVKPJMLVSUPRNWPRTSVIJMSYPLJRNSKWPSVKPZ[NKJPMNPSVKPbINSJR]SP
qI]TQKNSÙ
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IJKLMNOPQPPPMRSKJIMKRJ
TPQUVPWXYXZ[\
TPQUVUV]̂_̀]abcdefgdbe]hi]d_̀]j̀eibc]be]̀cdhdk]hl̀cdhmh̀l]fi]ing_]hc]d_̀]opè̀ q̀cd]fcl]hi]èm̀eèl]db]d_ebnp_bnd]d_̀]
abcdefgd]rbgnq̀cdi]fi]hm]ihcpnsfe]hc]cnqt̀eu]̂_̀]abcdefgdbe]i_fss]t̀]sfvmnssk]shg̀cìlw]hm]èxnhèl]hc]d_̀]ynehilhgdhbc]
v_̀è]d_̀]zebỳgd]hi]sbgfd̀lu]̂_̀]abcdefgdbe]i_fss]l̀ihpcfd̀]hc]vehdhcp]f]èjèìcdfdh{̀]v_b]i_fss]_f{̀]̀|jèii]
fnd_behdk]db]thcl]d_̀]abcdefgdbe]vhd_]èij̀gd]db]fss]qfdd̀ei]ncl̀e]d_hi]abcdefgdu]̂_̀]d̀eq]}abcdefgdbe}]q̀fci]d_̀]
abcdefgdbe]be]d_̀]abcdefgdbe~i]fnd_beh�̀l]èjèìcdfdh{̀u

_̂̀]d̀eq]}abcdefgdbe}]nìl]_̀èhc]i_fss]hcgsnl̀�

�u _̂fd]abcdefgdbe]cbeqfssk]èijbcihts̀]mbe]d_fd]�be�]èm̀ècg̀lu
�u }zehq̀]abcdefgdbe}]q̀fchcp]̀hd_̀e]�̀c̀efs]abcdefgdbew]��oa]abcdefgdbew]zsnqthcp]
abcdefgdbew]�s̀gdehgfs]abcdefgdbew]be]fck]bd_̀e]abcdefgdbe]v_bq]d_̀]�vc̀e]_fi]f]lhègd]
gbcdefgdnfs]èsfdhbci_hj]mbe]d_̀]èm̀ècg̀l]�be�u

�u]]}̂efl̀]abcdefgdbe}]q̀fchcp]d_̀]zehq̀]abcdefgdbe]fi]ftb{̀u

TPQUVU�]̂_̀]jsnefs]d̀eq]}�nsdhjs̀]zehq̀]abcdefgdbei}]èm̀ei]db]j̀eibci]be]̀cdhdh̀i]v_b]j̀embeq]gbcidengdhbc]ncl̀e]
gbcdefgdi]vhd_]d_̀]�vc̀e]d_fd]fè]flqhchid̀èl]tk]d_̀]abcidengdhbc]�fcfp̀eu]̂_̀]d̀eq]lb̀i]cbd]hcgsnl̀]d_̀]�vc̀e~i]
bvc]mbeg̀iw]hcgsnlhcp]j̀eibci]be]̀cdhdh̀i]ncl̀e]ìjfefd̀]gbcdefgdi]cbd]flqhchid̀èl]tk]d_̀]abcidengdhbc]�fcfp̀eu

TPQUVUQ]̂_̀]abcdefgdbe]i_fss]j̀embeq]d_̀]�be�]hc]fggbelfcg̀]vhd_]d_̀]abcdefgd]rbgnq̀cdiu

TPQUVU�]̂_̀]abcdefgdbe]i_fss]cbd]t̀]èsh̀{̀l]bm]btshpfdhbci]db]j̀embeq]d_̀]�be�]hc]fggbelfcg̀]vhd_]d_̀]abcdefgd]
rbgnq̀cdi]̀hd_̀e]tk]fgdh{hdh̀i]be]lndh̀i]bm]d_̀]abcidengdhbc]�fcfp̀e]be]oeg_hd̀gd]hc]d_̀he]flqhchidefdhbc]bm]d_̀]
abcdefgdw]be]tk]d̀idiw]hcij̀gdhbci]be]fjjeb{fsi]èxnhèl]be]j̀embeq̀l]tk]j̀eibci]be]̀cdhdh̀i]bd_̀e]d_fc]d_̀]abcdefgdbeu

TPQU�PJX��X�P��PM�Y�Z[��P�����XY��P[Y�P��X\�PM�Y�����Y�P��PM�Y�Z[���Z
TPQU�UV]�|̀gndhbc]bm]d_̀]abcdefgd]tk]d_̀]abcdefgdbe]hi]f]èjèìcdfdhbc]d_fd]d_̀]abcdefgdbe]_fi]{hihd̀l]d_̀]ihd̀w]t̀gbq̀]
p̀c̀efssk]mfqhshfe]vhd_]sbgfs]gbclhdhbci]ncl̀e]v_hg_]d_̀]�be�]hi]db]t̀]j̀embeq̀lw]fcl]gbeèsfd̀l]j̀eibcfs]
btìe{fdhbci]vhd_]èxnhèq̀cdi]bm]d_̀]abcdefgd]rbgnq̀cdiu

TPQU�UVUV]�̀gfnì]d_̀]abcdefgd]rbgnq̀cdi]fè]gbqjs̀q̀cdfekw]d_̀]abcdefgdbe]i_fssw]t̀mbè]idfedhcp]̀fg_]jbedhbc]bm]d_̀]
�be�w]gfèmnssk]idnlk]fcl]gbqjfè]d_̀]abcdefgd]rbgnq̀cdi]èsfdh{̀]db]d_fd]jbedhbc]bm]d_̀]�be�w]fi]v̀ss]fi]vhd_]
hcmbeqfdhbc]mnechi_̀l]tk]d_̀]�vc̀e]jneinfcd]db]�̀gdhbc]�u�u�w]i_fss]df�̀]mh̀sl]q̀finèq̀cdi]bm]fck]̀|hidhcp]
gbclhdhbci]èsfd̀l]db]d_fd]jbedhbc]bm]d_̀]�be�w]i_fss]btìe{̀]fck]gbclhdhbci]fd]d_̀]ihd̀]fmm̀gdhcp]hdw]fcl]i_fss]fd]bcg̀]
èjbed]hc]vehdhcp]db]d_̀]abcidengdhbc]�fcfp̀e]fcl]d_̀]oeg_hd̀gd]̀eebeiw]hcgbcihid̀cgh̀i]be]bqhiihbci]lhigb{̀èlu]̂_̀]
abcdefgdbe]i_fss]cbd]t̀]shfts̀]db]d_̀]�vc̀ew]d_̀]abcidengdhbc]�fcfp̀e]be]d_̀]oeg_hd̀gd]mbe]lfqfp̀]èinsdhcp]mebq]
èebeiw]hcgbcihid̀cgh̀i]be]bqhiihbci]hc]d_̀]abcdefgd]rbgnq̀cdi]ncs̀ii]d_̀]abcdefgdbe]�c̀v]be]èfibcftsk]i_bnsl]_f{̀]
�cbvc]bm]ing_]̀eebew]hcgbcihid̀cgk]be]bqhiihbc]fcl]mfhs̀l]db]èjbed]hd]fi]èxnhèl]tk]d_hi]ìgdhbc]db]d_̀]abcidengdhbc]
�fcfp̀e]fcl]d_̀]oeg_hd̀gdu] m]d_̀]abcdefgdbe]j̀embeqi]fck]gbcidengdhbc]fgdh{hdk]�cbvhcp]hd]hc{bs{̀iw]be]èfibcftsk]
i_bnsl]_f{̀]�cbvc]hd]hc{bs{̀iw]f]ègbpch�̀l]̀eebew]hcgbcihid̀cgk]be]bqhiihbc]hc]d_̀]abcdefgd]rbgnq̀cdi]vhd_bnd]ing_]
cbdhg̀]db]d_̀]abcidengdhbc]�fcfp̀e]fcl]d_̀]oeg_hd̀gdw]d_̀]abcdefgdbe]i_fss]fiinq̀]mnss]èijbcihthshdk]mbe]ing_]
j̀embeqfcg̀]fcl]i_fss]t̀fe]ibs̀]èijbcihthshdk]mbe]d_̀]gbidi]mbe]gbeègdhbcu

TPQU�UVU�¡̂_̀]btshpfdhbci]bm]d_̀]abcdefgdbe]ncl̀e]�̀gdhbc]�u�u�u�]fcl]d_hi]�̀gdhbc]�u�u�u�]fè]mbe]d_̀]jnejbì]bm]
mfghshdfdhcp]gbcidengdhbc]tk]d_̀]abcdefgdbe]fcl]fè]cbd]mbe]d_̀]jnejbì]bm]hqjbihcp]fc]fmmheqfdh{̀]btshpfdhbc]bc]d_̀]
abcdefgdbe]db]lhigb{̀e]̀eebeiw]bqhiihbciw]be]hcgbcihid̀cgh̀i]hc]d_̀]l̀ihpc]hcmbeqfdhbc]hc]d_̀]abcdefgd]rbgnq̀cdiu]̂_̀]
abcdefgdbe~i]è{h̀v]bm]d_̀]abcdefgd]rbgnq̀cdi]hi]qfl̀]hc]d_̀]abcdefgdbe~i]gfjfghdk]fi]f]gbcdefgdbe]fcl]cbd]fi]f]
shg̀cìl]l̀ihpc]jebm̀iihbcfs]ncs̀ii]bd_̀evhì]ij̀ghmhgfssk]ib]jeb{hl̀l]hc]d_̀]abcdefgd]rbgnq̀cdiu]

TPQU�UVUQ]¢fhsnè]tk]d_̀]abcdefgdbe]db]jebqjdsk]èjbed]fck]̀eebeiw]hcgbcihid̀cgh̀iw]be]bqhiihbci]hc]d_̀]abcdefgd]
rbgnq̀cdi]lhigb{̀èl]tk]d_̀]abcdefgdbew]be]v_hg_]d_̀]abcdefgdbe]èfibcftsk]i_bnsl]_f{̀]�cbvc]be]lhigb{̀èlw]i_fss]
gbcidhdnd̀]f]vfh{̀e]tk]d_̀]abcdefgdbe]bm]fck]gsfhq]d_fd]bd_̀evhì]qhp_d]èinsd]hc]f]g_fcp̀]hc]d_̀]abcdefgd]�nq]be]
abcdefgd]̂hq̀u
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HIJKLKLMNOPMQRSTUVWTRUMXOVYYMZPM[UPX\]P̂MTRMOV_PMP̀V]aSP̂MTOPMbURcPWTMXaTPdXeMTRMWRSXâPUMf\YYgMVYYMWRŜaTaRSXMTOVTM]VgM
OV_PMVMZPVUaShMRSMTOPMiRUjMVŜMTRMOV_PMVWWR\STP̂MfRUMTOPXPMWRŜaTaRSXMaTXM[UR[RXVYkMNOPMQRSTUVWTRUMaXM̂PP]P̂MTRMZPMVM
l\VYafaP̂MP̀[PUTMaSMTOPMXgXTP]XMVŜMWRSXTU\WTaRSMUPl\aUP]PSTXMRfMTOPMiRUjMRfMaTXMQRSTUVWTkMNOPMQRSTUVWTRUMOPUPZgM
X[PWafaWVYYgMVWjSRmYP̂hPXMVŜM̂PWYVUPXMTOVTMTOPMQRSTUVWTMnRW\]PSTXMVUPMf\YYMVŜMWR][YPTPoMVUPMX\ffaWaPSTMTRMOV_PM
PSVZYP̂MaTMTRM̂PTPU]aSPMTOPMWRXTMRfMTOPMiRUjoMVŜMTOVTMTOPMnUVmaShXoMTOPMp[PWafaWVTaRSXoMVŜMVYYMq̂ P̂ŜVMVUPMX\ffaWaPSTM
TRMPSVZYPMTOPMQRSTUVWTRUMTRMWRSXTU\WTMTOPMiRUjMR\TYaSP̂MTOPUPaSMaSMVWWRÛVSWPMmaTOMV[[YaWVZYPMYVmXoMXTVT\TPXoMZ\aŶaShM
WR̂PXoMVŜMUPh\YVTaRSXoMVŜMRTOPUmaXPMTRMf\YfaYYMVYYMRfMaTXMRZYahVTaRSXM\ŜPUMTOPMQRSTUVWTMnRW\]PSTXkMNOPMQRSTUVWTRUM
XOVYYMTVjPMfaPŶM]PVX\UP]PSTXMVŜM_PUafgMfaPŶMWRŜaTaRSXMVŜMXOVYYMWVUPf\YYgMWR][VUPMX\WOMfaPŶM]PVX\UP]PSTXMVŜM
WRŜaTaRSXMVŜMRTOPUMaSfRU]VTaRSMjSRmSMTRMTOPMQRSTUVWTRUMmaTOMTOPMQRSTUVWTMnRW\]PSTXMZPfRUPMWR]]PSWaShMVWTa_aTaPXkM
rUURUXoMaSWRSXaXTPSWaPXMRUMR]aXXaRSXM̂aXWR_PUP̂MXOVYYMZPMUP[RUTP̂MTRMTOPMQRSXTU\WTaRSMsVSVhPUMVŜMTOPMqUWOaTPWTMVTM
RSWPkMNOPMP̀VWTSPXXMRfMhUV̂PXoMPYP_VTaRSXoM̂a]PSXaRSXoMRUMYRWVTaRSXMha_PSMRSMVSgMnUVmaShXMaXX\P̂MZgMTOPMqUWOaTPWToMRUM
TOPMmRUjMaSXTVYYP̂MZgMRTOPUMQRSTUVWTRUXoMaXMSRTMh\VUVSTPP̂MZgMTOPMqUWOaTPWToMQRSXTU\WTaRSMsVSVhPUMRUMTOPMtmSPUkMNOPM
QRSTUVWTRUMXOVYYoMTOPUPfRUPoMXVTaXfgMaTXPYfMVXMTRMTOPMVWW\UVWgMRfMVYYMhUV̂PXoMPYP_VTaRSXoM̂a]PSXaRSXoMVŜMYRWVTaRSXkMuSMVYYM
WVXPXMRfMaSTPUWRSSPWTaRSMRfMaTXMiRUjMmaTOMP̀aXTaShMRUMRTOPUMmRUjoMTOPMQRSTUVWTRUMXOVYYM_PUafgMVTMTOPMXaTPMVYYM̂a]PSXaRSXM
UPYVTaShMTRMX\WOMP̀aXTaShMRUMRTOPUMmRUjkMqSgMPUURUXM̂\PMTRMTOPMQRSTUVWTRUvXMfVaY\UPMTRMXRM_PUafgMVYYMX\WOMhUV̂PXoM
PYP_VTaRSXoM̂a]PSXaRSXoMRUMYRWVTaRSXMXOVYYMZPM[UR][TYgMUPWTafaP̂MZgMTOPMQRSTUVWTRUMmaTOR\TMVSgMV̂ âTaRSVYMWRXTMTRMTOPM
tmSPUkMr̀WP[TMVXMTRMVSgMUP[RUTP̂MPUURUXoMaSWRSXaXTPSWaPXMRUMR]aXXaRSXoMVŜMP̀WP[TMVXMTRMWRSWPVYP̂MRUM\SjSRmSM
WRŜaTaRSXoMZgMP̀PW\TaShMTOPMqhUPP]PSToMTOPMQRSTUVWTRUMUP[UPXPSTXMTRMTOPMtmSPUoMQRSXTU\WTaRSMsVSVhPUoMVŜMTOPM
qUWOaTPWTMTOVTMTOPMiRUjMUPl\aUP̂MZgMTOPMQRSTUVWTMnRW\]PSTXoMaSWY\̂aShoMmaTOR\TMYa]aTVTaRSoMVYYMWRSXTU\WTaRSM̂PTVaYXoM
WRSXTU\WTaRSM]PVSXoM]PTOR̂XoM[URWP̂\UPMVŜMTPWOSal\PXMSPWPXXVUgMTRM[PUfRU]MTOPMiRUjoM\XPMRfM]VTPUaVYXoMXPYPWTaRSMRfM
Pl\a[]PSTMVŜMUPl\aUP]PSTXMRfM[UR̂\WTM]VS\fVWT\UPUXMVUPMWRSXaXTPSTMmaTOwMdxeMhRR̂MVŜMXR\ŜM[UVWTaWPXMmaTOaSMTOPM
WRSXTU\WTaRSMaŜ\XTUgyMdzeMhPSPUVYYgM[UP_VaYaShMVŜMVWWP[TP̂MaŜ\XTUgMXTVŜVÛXMV[[YaWVZYPMTRMiRUjyMd{eMTOPM
UPl\aUP]PSTXMRfMVSgMmVUUVSTaPXMV[[YaWVZYPMTRMTOPMiRUjyMVŜMd|eMVYYMYVmXoMRÛaSVSWPXoMUPh\YVTaRSXoMU\YPXMVŜMRÛPUXM
mOaWOMZPVUM\[RSMTOPMQRSTUVWTRUvXM[PUfRU]VSWPMRfMTOPMiRUjk

HIJKLKJMNOPMQRSTUVWTRUMXOVYYM[PUfRU]MTOPMiRUjMaSMVWWRÛVSWPMmaTOMTOPMQRSTUVWTMnRW\]PSTXMVŜMX\Z]aTTVYXMV[[UR_P̂M
[\UX\VSTMTRMpPWTaRSM{kxzk

HIJKLK}MNOPMQRSTUVWTRUM]VgMX\Z]aTM~Pl\PXTXMfRUMuSfRU]VTaRSMd�~�u�eMTRMTOPMqUWOaTPWTMTRMOPY[MfVWaYaTVTPMTOPMQRSTUVWTRUvXM
[PUfRU]VSWPMRfMTOPMiRUjkMbUaRUMTRMX\Z]aTTaShMPVWOM~�uoMTOPMQRSTUVWTRUMXOVYYMfaUXTMWVUPf\YYgMXT\̂gMVŜMWR][VUPMTOPM
QRSTUVWTMnRW\]PSTXoMfaPŶMWRŜaTaRSXoMRTOPUMtmSPUM[UR_âP̂MaSfRU]VTaRSoMQRSTUVWTRU�[UP[VUP̂MQRRÛaSVTaRSM
nUVmaShXoMVŜM[UaRUMbURcPWTMWRUUPX[RŜPSWPMVŜM̂RW\]PSTVTaRSMTRM̂PTPU]aSPMTOVTMTOPMaSfRU]VTaRSMTRMZPMUPl\PXTP̂MaXM
SRTMUPVXRSVZYgMRZTVaSVZYPMfUR]MX\WOMXR\UWPXkMNOPMQRSTUVWTRUMXOVYYMX\Z]aTMPVWOM~�uMX\ffaWaPSTYgMaSMV̂_VSWPMRfMTOPM̂VTPM
ZgMmOaWOMX\WOMaSfRU]VTaRSMaXMUPl\aUP̂MaSMRÛPUMTRMVYYRmMTOPMqUWOaTPWTMX\ffaWaPSTMTa]PMTRM[PU]aTMV̂Pl\VTPMUP_aPmMVŜM
UPX[RSXPMVŜMTRM[PU]aTMQRSTUVWTRUMWR][YaVSWPMmaTOMTOPMYVTPXTMWRSXTU\WTaRSMXWOP̂\YPkMNOPMQRSTUVWTRUMXOVYYMUPa]Z\UXPM
TOPMtmSPUMV]R\STXMWOVUhP̂MZgMTOPMqUWOaTPWTMfRUM~�uMUPX[RSXPXMTOVTMaSMTOPMR[aSaRSMRfMTOPMqUWOaTPWTMmPUPMV_VaYVZYPMfUR]M
VMWVUPf\YMUP_aPmMRfMTOPMQRSTUVWTMnRW\]PSTXoMfaPŶMWRŜaTaRSXoMRTOPUMtmSPUM[UR_âP̂MaSfRU]VTaRSoMQRSTUVWTRU�[UP[VUP̂M
QRRÛaSVTaRSMnUVmaShXoMVŜM[UaRUMbURcPWTMWRUUPX[RŜPSWPMVŜM̂RW\]PSTVTaRSk

HIJKLK�MufMTOPMQRSTUVWTRUoM̂\UaShMTOPM[URhUPXXMRfMTOPMiRUjoM̂aXWR_PUXMVSgM̂aXWUP[VSWaPXMZPTmPPSMTOPMnUVmaShXMVŜMTOPM
p[PWafaWVTaRSXoMPUURUXMVŜ�RUMR]aXXaRSXMRSMTOPMnUVmaShXoMRUMVSgM̂aXWUP[VSWaPXMZPTmPPSM[OgXaWVYMWRŜaTaRSXMRfMTOPM
iRUjMVŜMTOPMnUVmaShXoMVŜMOVXMSRTafaP̂MTOPMqUWOaTPWTMVŜMQRSXTU\WTaRSMsVSVhPUMaSMmUaTaShM\ŜPUMpPWTaRSM{kzkxoMSRM
P̂_aVTaRSXMfUR]MTOPMQRSTUVWTMnRW\]PSTXMXOVYYMZPM[PUfRU]P̂MZgMTOPMQRSTUVWTRUM\STaYMaTMUPWPa_PXMV[[UR_VYMaSMmUaTaShM
fUR]MTOPMqUWOaTPWTMTOUR\hOMTOPMQRSXTU\WTaRSMsVSVhPUkMqSgMiRUjM[PUfRU]P̂MVfTPUMX\WOM̂aXWR_PUgMmaTOR\TMTOPMV[[UR_VYM
RfMTOPMqUWOaTPWTMXOVYYMZPMVTMTOPMQRSTUVWTRUvXMXRYPMUaXjMVŜMP̀[PSXPk

HIJKLK�MNOPMQRSTUVWTRUMaXMSRTMUPl\aUP̂MTRMVXWPUTVaSMTOVTMTOPMQRSTUVWTMnRW\]PSTXMVUPMaSMVWWRÛVSWPMmaTOMV[[YaWVZYPMYVmXoM
XTVT\TPXoMRÛaSVSWPXoMWR̂PXoMU\YPXMVŜMUPh\YVTaRSXoMRUMYVmf\YMRÛPUXMRfM[\ZYaWMV\TORUaTaPXoMZ\TMTOPMQRSTUVWTRUMXOVYYM
[UR][TYgMUP[RUTMTRMTOPMQRSXTU\WTaRSMsVSVhPUMVŜMTOPMqUWOaTPWTMVSgMSRSWRSfRU]aTgM̂aXWR_PUP̂MZgMRUM]V̂PMjSRmSMTRM
TOPMQRSTUVWTRUMVXMVM~�uMX\Z]aTTP̂MTRMTOPMqUWOaTPWTk

HIJKLK��ufMTOPMQRSTUVWTRUMZPYaP_PXMTOVTMV̂ âTaRSVYMWRXTMRUMTa]PMaXMaS_RY_P̂MZPWV\XPMRfMWYVUafaWVTaRSXMRUMaSXTU\WTaRSXMTOPM
qUWOaTPWTMaXX\PXMaSMUPX[RSXPMTRMTOPMQRSTUVWTRUvXMSRTaWPXMRUM~�uXM[\UX\VSTMTRMpPWTaRSXM{kzkxoM{kzkzoM{kzk|oM{kzk�MRUM{kzk�oM
TOPMQRSTUVWTRUMXOVYYM]VjPMVMQYVa]MVXM[UR_âP̂MaSMqUTaWYPMx�kMufMTOPMQRSTUVWTRUMfVaYXMTRM[PUfRU]MTOPMRZYahVTaRSXMRfM
pPWTaRSXM{kzkxoM{kzkzoM{kzk|oM{kzk�MRUM{kzk�oMTOPMQRSTUVWTRUMXOVYYM[VgMX\WOMWRXTXMVŜM̂V]VhPXMTRMTOPMtmSPUMVXMmR\ŶMOV_PM
ZPPSMV_RâP̂MafMTOPMQRSTUVWTRUMOV̂M[PUfRU]P̂MX\WOMRZYahVTaRSXkMufMTOPMQRSTUVWTRUM[PUfRU]XMTORXPMRZYahVTaRSXoMTOPM
QRSTUVWTRUMXOVYYMSRTMZPMYaVZYPMTRMTOPMtmSPUMRUMTOPMqUWOaTPWTMfRUM̂V]VhPXMUPX\YTaShMfUR]MPUURUXoMaSWRSXaXTPSWaPXMRUM
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IJKLLKIMLNKMNOPQNRIMOSTUONVIUWJQMOLXNYISNZKYYQSQMUQLN[QO\QQMNYKQ]ZNJQTLWSQJQMOLNISNUIMZKOKIMLNTMZNOPQNRIMOSTUON
VIUWJQMOLXNISNYISNMIMUIMYISJKOKQLNIYNOPQNRIMOSTUONVIUWJQMOLNOINT̂ ]̂KUT[]QN]T\LXNLOTOWOQLXNISZKMTMUQLXNUIZQLXNSW]QLN
TMZNSQ_W]TOKIMLXNTMZN]T\YW]NISZQSLNIYN̂W[]KUNTWOPISKOKQL̀

abcdedfNgPQNRIMOSTUOISNLPT]]N[QNSQL̂IMLK[]QNYISN]ThKM_NIWONOPQNiISjXNLPT]]N̂SIOQUONTMZN̂SQLQSkQNOPQNQLOT[]KLPQZN
SQYQSQMUQN̂IKMOLNTMZNLPT]]NJTjQNMINUPTM_QLNISNSQ]IUTOKIMLN\KOPIWONOPQN̂SKISN\SKOOQMNT̂ ŜIkT]NIYNl\MQS̀NgPQNRIMOSTUOISN
LPT]]NSQ̂ISONOINOPQNRIMLOSWUOKIMNmTMT_QSNTMZNnSUPKOQUON\PQMQkQSNTMhNSQYQSQMUQN̂IKMONKLN]ILONISNZQLOSIhQZNISNSQoWKSQLN
SQ]IUTOKIMN[QUTWLQNIYNMQUQLLTShNUPTM_QLNKMN_STZQLNISN]IUTOKIMLXNTMZNLPT]]N[QNSQL̂IMLK[]QNYISNOPQNTUUWSTOQNSQ̂]TUQJQMON
ISNSQ]IUTOKIMNIYNLWUPNSQYQSQMUQN̂IKMOLN[hN̂SIYQLLKIMT]]hNoWT]KYKQZN̂QSLIMMQ]̀

abcdedfdpNgPQNRIMOSTUOISNLPT]]N[QNSQoWKSQZNOINQLOT[]KLPNUQMOQS]KMQLXNQ]QkTOKIMLNTMZN]IUTOKIMNIYNPKLN\ISjN\PQMNKONKLN
SQoWKSQZNYISNOPQN[QMQYKONIYNIOPQSNRIMOSTUOISLNMQQZKM_NOPQNKMYISJTOKIMNOINUIISZKMTOQN]IUTOKIMNIYNOPQKSN\ISj̀

abcdedqNiPQMQkQSNOPQNVST\KM_LNLPI\NQrKLOKM_NISNIOPQSNUIMLOSWUOKIMNMIONSQoWKSQZNTLN̂TSONIYNOPQNRIMOSTUONiISjXNKONKLN
WMZQSLOIIZNOPTONKONKLNLINLPI\MNTLNTNJTOOQSNIYNKMYISJTOKIMNTMZNOPTONOPQNl\MQSXN\PK]QN[Q]KQkKM_NLWUPNKMYISJTOKIMNOIN[QN
LW[LOTMOKT]]hNUISSQUOXNTLLWJQLNMINSQL̂IMLK[K]KOhNOPQSQIỲNgPQNRIMOSTUOISNLPT]]NJTjQNKOLQ]YNYTJK]KTSN\KOPNT]]NUIMZKOKIMLN
TYYQUOKM_NOPQNMTOWSQNTMZNJTMMQSNIYNUIMZWUOKM_NOPQNiISj̀

abcdedpsNR]TKJLNYISNTZZKOKIMT]NUIĴ QMLTOKIMNISNQrOQMLKIMNIYNOKJQNZWQNOINOPQNRIMOSTUOIStLNYTK]WSQNOINYTJK]KTSKuQNKOLQ]YN
\KOPNOPQNUIMZKOKIMLNTONOPQNLKOQN\K]]NMION[QNT]]I\QZ̀

abcdcbvwxyz{|}|~�b���b�~�}�zw��|~�b�z~�y�wzy}
abcdcdpNgPQNRIMOSTUOISNLPT]]NLŴQSkKLQNTMZNZKSQUONOPQNiISjXNWLKM_NOPQNRIMOSTUOIStLN[QLONLjK]]NTMZNTOOQMOKIMXNTMZNLPT]]N
UIĴ ]QOQNOPQNiISjNKMNTN_IIZNTMZN\ISjJTM]KjQNJTMMQSNKMNTUUISZTMUQN\KOPNOPQNRIMOSTUONVIUWJQMOL̀NgPQNRIMOSTUOISN
LPT]]N[QNLI]Q]hNSQL̂IMLK[]QNYISXNTMZNPTkQNUIMOSI]NIkQSXNUIMLOSWUOKIMNJQTMLXNJQOPIZLXNOQUPMKoWQLXNLQoWQMUQLXNTMZN
ŜIUQZWSQLNTMZNYISNUIISZKMTOKM_NT]]N̂ISOKIMLNIYNOPQNiISjNLW[�QUONOINOPQNUIISZKMTOKIMNIYNOPQNRIMLOSWUOKIMNmTMT_QS̀N
iPQSQNOPQNVST\KM_LNISN�SI�QUONmTMWT]NJTjQNSQYQSQMUQNOIN̂TSOKUW]TSNUIMLOSWUOKIMNJQTMLXNJQOPIZLXNOQUPMKoWQLXN
LQoWQMUQLNISN̂SIUQZWSQLNISNKMZKUTOQNISNKĴ ]hNOPTONLWUPNTSQNOIN[QNWLQZNKMNUIMMQUOKIMN\KOPNOPQNRIMOSTUOIStLNiISjXNLWUPN
SQYQSQMUQNKLNKMOQMZQZNIM]hNOINKMZKUTOQNOPTONOPQNRIMOSTUOIStLNiISjNKLNOIN̂SIZWUQNTON]QTLONOPQNoWT]KOhNIYNOPQN\ISjNKĴ ]KQZN
[hNOPQNÎQSTOKIMLNZQLUSK[QZXN[WONOPQNTUOWT]NZQOQSJKMTOKIMNTLNOIN\PQOPQSNISNMIONOPQNZQLUSK[QZNÎQSTOKIMLNJThN[QNLTYQ]hNISN
LWKOT[]hNQĴ ]IhQZNKMNOPQN̂QSYISJTMUQNIYNOPQNRIMOSTUOIStLNiISjNLPT]]N[QNOPQNLI]QNSQL̂IMLK[K]KOhNIYNOPQNRIMOSTUOIS̀Nn]]N
]ILLXNZTJT_QXN]KT[K]KOhXNISNUILONIYNUISSQUOKM_NZQYQUOKkQNiISjNTSKLKM_NYSIJNOPQNQĴ ]IhJQMONIYNTNL̂QUKYKUNUIMLOSWUOKIMN
JQTMLXNJQOPIZXNOQUPMKoWQXNLQoWQMUQXNISN̂SIUQZWSQNLPT]]N[QN[ISMQNLI]Q]hN[hNOPQNRIMOSTUOIS̀

abcdcdeNgPQNRIMOSTUOISNLPT]]N[QNSQL̂IMLK[]QNOINOPQNl\MQSNYISNTUOLNTMZNIJKLLKIMLNIYNOPQNRIMOSTUOIStLNQĴ ]IhQQLXN
�W[UIMOSTUOISLXN�Ŵ ]̂KQSLXNTMZNOPQKSNT_QMOLNTMZNQĴ ]IhQQLXNTMZNIOPQSN̂QSLIMLNISNQMOKOKQLN̂QSYISJKM_N̂ISOKIMLNIYNOPQN
iISjNYISXNISNIMN[QPT]YNIYXNOPQNRIMOSTUOISNISNTMhNIYNKOLN�W[UIMOSTUOISLXN�Ŵ ]̂KQSLNISN�W[�LW[UIMOSTUOISLXNTMZNYISNTMhN
ZTJT_QLXN]ILLQLXNUILOLNTMZNQr̂QMLQLNSQLW]OKM_NYSIJNLWUPNTUOLNISNIJKLLKIMLXNKMU]WZKM_N[WONMION]KJKOQZNOINSQTLIMT[]QN
TOOISMQhLtNYQQL̀

abcdcdcNgPQNRIMOSTUOISNLPT]]N[QNSQL̂IMLK[]QNYISNUIISZKMTOKM_NOPQN\ISjNIYNKOLNI\MNYISUQLNTMZNOPQN\ISjNIYN�W[UIMOSTUOISLN
QM_T_QZN[hNKONOIN̂QSYISJNOPQNiISjNIYNOPQN�SI�QUONIMNKOLN[QPT]ỲNgPQNRIMOSTUOISNLPT]]NLŴ ]̂hNOINKOLNI\MN\ISjNYISUQLXNTMZN
�W[UIMOSTUOISLNQM_T_QZN[hNKONOIN̂QSYISJN̂ISOKIMLNIYNKOLNiISjXNUÎKQLNIYNOPQNVST\KM_LNTMZN�SI�QUONmTMWT]LNYISNOPQN
\ISjNOIN[QN̂QSYISJQZN[hNLWUPNKMZKkKZWT]L�QMOKOKQLNIMNKOLN[QPT]ỲN

abcdcdcdpNgPQNRIMOSTUOISNLPT]]NUIISZKMTOQNKOLNÎQSTOKIMLNTMZNUIÎQSTOQN\KOPNOPILQNIYNIOPQSNRIMOSTUOISLN̂QSYISJKM_N
\ISjNIMNOPQN�SI�QUONISNLKOQNOPQSQIYNOINQMLWSQNQYYKUKQMONTMZNISZQS]hNKMLOT]]TOKIMNIYNQTUPN̂TSONIYNOPQNiISj̀NRIÎQSTOKIMN
\K]]N[QNSQoWKSQZNKMNOPQNTSSTM_QJQMONYISNOPQNLOIST_QNIYNJTOQSKT]LNTMZNKMNOPQNZQOTK]QZNQrQUWOKIMNIYNOPQNiISj̀NgPQN
RIMOSTUOISNLPT]]NSQJTKMNKMYISJQZNIYNOPQN̂SI_SQLLNTMZNOPQNZQOTK]N\ISjNIYNIOPQSNRIMOSTUOISLNTMZNLPT]]NMIOKYhNOPQN
RIMLOSWUOKIMNmTMT_QSNKJJQZKTOQ]hNIYN]TUjNIYN̂SI_SQLLNISNZQYQUOKkQN\ISjJTMLPK̂NIMNOPQN̂TSONIYNIOPQSNRIMOSTUOISLXN
\PQSQNLWUPNZQ]ThNISNLWUPNZQYQUOKkQN\ISjJTMLPK̂N\K]]NKMOQSYQSQN\KOPNRIMOSTUOIStLNI\MNÎQSTOKIML̀N�TK]WSQNIYNOPQN
RIMOSTUOISNOINjQQ̂NKMYISJQZNIYNOPQN\ISjN̂SI_SQLLKM_NIMNOPQNLKOQNISNOIN_KkQNMIOKUQNIYN]TUjNIYN̂SI_SQLLNISNZQYQUOKkQN
\ISjJTMLPK̂N[hNIOPQSLNLPT]]N[QNUIMLOSWQZNTLNTUUQ̂OTMUQNIYNOPQN̂SI_SQLLNIYN\ISjNTMZNUIISZKMTOKIMN\KOPNRIMOSTUOIStLN
I\MNiISj̀

abcdcdcde�gPQNRIMOSTUOIStLNI[]K_TOKIMLNWMZQSNOPQNRIMOSTUONVIUWJQMOLNLPT]]NKMU]WZQXN\KOPIWON]KJKOTOKIMXNOPQNYI]]I\KM_�
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IJ KLMNLOPQRPSTTPUVLWNRNLXPWQYUZ[\WZNQYPSYXPNYUZSTTSZNQYPV[QWLX\[LUPONZ]PNZUPL̂VTQ_LLUPSYX̀Q[P
a\bWQYZ[SWZQ[UcPNYWT\XNYdcPONZ]Q\ZPTN̂NZSZNQYcPZ]QULP[LWQ̂ L̂YXLXPb_P̂SY\RSWZ\[L[UcPV[NQ[PZQPZ]LP
WQ̂ L̂YWL̂LYZPQRPZ]LP[LTLMSYZPVQ[ZNQYPQRPZ]LPeQ[fPZQPbLPVL[RQ[̂LXg

Ih iXMNUNYdPZ]LPjQYUZ[\WZNQYPkSYSdL[PSYXPZ]LPi[W]NZLWZl
IJ NRPSPUVLWNRNLXPV[QWLX\[LPXLMNSZLUPR[Q̂ PbLUZPWQYUZ[\WZNQYPV[SWZNWLm
Ih NRPRQTTQONYdPSPV[QWLX\[LPONTTPSRRLWZPSY_POS[[SYZNLUcPNYWT\XNYdPZ]LPjQYZ[SWZQ[nUPdLYL[STP

OS[[SYZ_mPQ[
Io QRPSY_PQbpLWZNQYUPZ]LPjQYZ[SWZQ[P̂S_P]SMLPZQPSPV[QWLX\[Lg

Io q[QVQUNYdPSTZL[YSZNMLPV[QWLX\[LUcPSUPSVV[QV[NSZLcPO]NW]PV[QWLX\[LUPU]STTPbLPWQML[LXPb_PZ]LP
jQYZ[SWZQ[nUPOS[[SYZ_PSUPXLUW[NbLXPNYPaLWZNQYPrgsP]L[LQRg

It u]LPjQYZ[SWZQ[PU]STTPbLP[LUVQYUNbTLPRQ[PQ[dSYNvNYdPSYXPWQYX\WZNYdPV[LwNYUZSTTSZNQYPWQYRL[LYWLUPSYXP
\̂UZPWQQ[XNYSZLPU\W]PWQYRL[LYWLUPONZ]PZ]LPi[W]NZLWZPSYXPZ]LPjQYUZ[\WZNQYPkSYSdL[g

xyoIoIoIozu]LPjQYZ[SWZQ[PSYXPNZUPa\bWQYZ[SWZQ[UPOQ[fNYdPQYPZ]LPq[QpLWZPU]STTPSZZLYXPSPV[LWQYUZ[\WZNQYPWQYRL[LYWL{U|PQ[P
L̂LZNYd{U|PSUPXLL̂LXPYLWLUUS[_Pb_PZ]LPjQYUZ[\WZNQYPkSYSdL[PZQPWQQ[XNYSZLPSTTPeQ[fP{LgdgcPXL̂QTNZNQYcPNYUZSTTSZNQYcP
LZWg|cPSYXPSUP[L}\N[LXPb_PZ]LPq[QpLWZPkSY\STg

xyoIoItPu]LPjQYZ[SWZQ[PU]STTPYQZPbLP[LTNLMLXPQRPQbTNdSZNQYUPZQPVL[RQ[̂PZ]LPeQ[fPNYPSWWQ[XSYWLPONZ]PZ]LPjQYZ[SWZP
~QW\̂ LYZUPLNZ]L[Pb_PSWZNMNZNLUPQ[PX\ZNLUPQRPZ]LPjQYUZ[\WZNQYPkSYSdL[PQ[PZ]LPi[W]NZLWZPNYPZ]LN[PSX̂ NYNUZ[SZNQYPQRPZ]LP
jQYZ[SWZcPQ[Pb_PZLUZUcPNYUVLWZNQYUPQ[PSVV[QMSTUP[L}\N[LXPQ[PVL[RQ[̂LXPb_PVL[UQYUPQZ]L[PZ]SYPZ]LPjQYZ[SWZQ[gPu]LP
jQYZ[SWZQ[PU]STTP̂SNYZSNYPWQ̂ VTLZLPNYUVLWZNQYP[LWQ[XUPSYXPZLUZPXSZLPZQPLYU\[LPZ]LP}\STNZ_PQRPZ]LPeQ[fPNUPNYPUZ[NWZP
WQ̂ VTNSYWLPONZ]PZ]LP[L}\N[L̂LYZUPQRPZ]LPjQYZ[SWZP~QW\̂ LYZUg

xyoIoI�Pe]L[LPL}\NV̂ LYZPTNYLUcPVNVNYdcPX\WZOQ[fcPSYX̀Q[PWQYX\NZPS[LPU]QOYPXNSd[Ŝ ŜZNWSTT_cPZ]LPjQYZ[SWZQ[PU]STTPbLP
[LUVQYUNbTLPRQ[PZ]LPWQQ[XNYSZNQYPSYXPQ[XL[T_PS[[SYdL̂LYZPQRPZ]LPMS[NQ\UPTNYLUPQRPVNVNYdPSYXPWQYX\NZPNYWT\XLXPNYPZ]LP
eQ[fPQRPNZUPjQYZ[SWZgPu]LPjQYZ[SWZQ[PU]STTPWQQ[XNYSZLPZ]LPOQ[fPQRPNZUPa\bWQYZ[SWZQ[UPSYXPV[LMLYZPSTTPNYZL[RL[LYWLUP
bLZOLLYPQ[PŜQYdPL}\NV̂ LYZcPTNYLUPQRPVNVNYdcPSYXPS[W]NZLWZ\[STPRLSZ\[LUcPSYXPSMQNXPSY_P\YUNd]ZT_PS[[SYdL̂LYZUPNYP
L�VQULXPS[LSUgPu]NUPaLWZNQYPU]STTPYQZPbLPWQYUZ[\LXPSUPTN̂NZNYdPSY_PQbTNdSZNQYPQRPZ]LPjQYZ[SWZQ[P\YXL[PSY_PQZ]L[P
V[QMNUNQYPQRPZ]LPjQYZ[SWZP~QW\̂ LYZUg

xyoIoI�Pu]LPjQYZ[SWZQ[PU]STTPbLP[LUVQYUNbTLPRQ[PNYUVLWZNQYPQRPVQ[ZNQYUPQRPZ]LPq[QpLWZPST[LSX_PVL[RQ[̂LXPZQPXLZL[̂NYLP
Z]SZPU\W]PVQ[ZNQYUPS[LPNYPV[QVL[PWQYXNZNQYPZQP[LWLNMLPU\bUL}\LYZPeQ[fg

xyoIoI�Pu]LPjQYZ[SWZQ[cPNZUPL̂VTQ_LLUPSYXPa\bWQYZ[SWZQ[UcPU]STTPbLPU\bpLWZPZQPU\W]P[\TLUPSYXP[Ld\TSZNQYUPRQ[PZ]LP
WQYX\WZPQRPeQ[fPSUPZ]LP�OYL[P̂S_PLUZSbTNU]cPNYWT\XNYdPb\ZPYQZPTN̂NZLXPZQcPZ]LPjQYUZ[\WZNQYPK\TLUPSYXPKLd\TSZNQYUPULZP
RQ[Z]PNYPaLWZNQYPrg�rg�gPu]LPjQYZ[SWZQ[PU]STTPbLP[LUVQYUNbTLPRQ[PZ]LPLYRQ[WL̂LYZPŜQYdPNZUPL̂VTQ_LLUPQRPZ]LP�OYL[nUP
NYUZ[\WZNQYUg

xyoIoI�Pu]LPjQYZ[SWZQ[PU]STTPNYUVLWZPSTTP̂SZL[NSTUPSUPXLTNML[LXPZQPZ]LPq[QpLWZPUNZLPSYXPU]STTP[LpLWZPSY_P̂SZL[NSTUPZ]SZPONTTP
YQZPWQYRQ[̂PONZ]PZ]LP[L}\N[L̂LYZUPQRPZ]LPjQYZ[SWZP~QW\̂ LYZUPO]LYPV[QVL[T_PNYUZSTTLXgP

xyoIoI�Pu]LPjQYZ[SWZQ[PU]STTPbLP[LUVQYUNbTLPRQ[PSYXPWQQ[XNYSZLPSY_PSYXPSTTPNYUVLWZNQYUP[L}\N[LXPb_PSY_PdQML[Ŷ LYZSTP
bQX_P]SMNYdPp\[NUXNWZNQYPQML[PZ]LPq[QpLWZgP�SNT\[LPZQPQbZSNYPSY_PVL[̂NZUcPTNWLYULUPQ[PQZ]L[PSVV[QMSTUPbLWS\ULPQRPZ]LP
RSNT\[LPQRPZ]LPjQYZ[SWZQ[PZQPWQYRQ[̂PZQPZ]NUP[L}\N[L̂LYZPU]STTPYQZPL�ZLYXPZ]LPjQYZ[SWZPZN̂LcPSYXPZ]LPjQYZ[SWZQ[PU]STTPYQZP
bLPLYZNZTLXPZQPSY_PNYW[LSULPNYPZ]LPjQYZ[SWZPa\̂ PZ]L[LRQ[LgP�YPSXXNZNQYcPSY_PSXXNZNQYSTPWQUZUPSYXPL�VLYULUPQRPSY_PYSZ\[LP
NYW\[[LXPb_PZ]LP�OYL[PSUPSP[LU\TZPQRPZ]LPjQYZ[SWZQ[nUPRSNT\[LPZQPWQYRQ[̂PZQPZ]NUP[L}\N[L̂LYZPU]STTPWQYUZNZ\ZLPSPW]S[dLP
SdSNYUZPZ]LPjQYZ[SWZQ[nUPjQYZ[SWZgP

xyoIoIJ�P���������lPa\W]POQ[fPSUPWQYYLWZNQYUPZQPL�NUZNYdPULOL[UcPVT\̂ bNYdcP]LSZNYdcPSYXPLTLWZ[NWSTPU_UZL̂UPU]STTPbLP
WQQ[XNYSZLXPSZPSPZN̂LPSd[LLSbTLPZQPZ]LP�OYL[cPZ]LPi[W]NZLWZcPSYXPZ]LPjQYUZ[\WZNQYPkSYSdL[cPSYXPU]STTPbLPXLZL[̂NYLXP
SYXPSd[LLXPZQPOLTTPNYPSXMSYWLPQRPZ]LPSWZ\STPVL[RQ[̂SYWLPQRPU\W]POQ[fPUQPSUPZQPNYZL[RL[LPSUPTNZZTLPSUPVQUUNbTLPONZ]PZ]LP
QVL[SZNQYPSYXP\ULPQRPZ]LP�OYL[nUPL�NUZNYdPRSWNTNZNLUgPa]\ZXQOYUP̂\UZPbLPWQQ[XNYSZLXPZ][Q\d]PZ]LPjQYUZ[\WZNQYP
kSYSdL[gPu]LPWQYZNY\LXP\YNYZL[[\VZLXPQVL[SZNQYPQRPSTTPRSWNTNZNLUPQRPZ]LP�OYL[nUPb\NTXNYdUPNUPLUULYZNSTgP�RPSY_PL�NUZNYdP
RSWNTNZNLUP̂\UZPbLPNYZL[[\VZLXcPZ]LPjQYZ[SWZQ[PRQ[PZ]LPeQ[fPU]STTPV[QMNXLPSTTPYLWLUUS[_PZL̂VQ[S[_PRSWNTNZNLUPSYXP
WQYYLWZNQYUPYLWLUUS[_PRQ[P̂SNYZSNYNYdPZ]LULPL�NUZNYdPRSWNTNZNLUPSZPYQPNYW[LSULPNYPZ]LPjQYZ[SWZPa\̂ PL�WLVZPSUPQZ]L[ONULP
UVLWNRNLXgP�QP̂LW]SYNWSTcP]LSZNYdcPVT\̂ bNYdcPUV[NYfTL[cPQ[PLTLWZ[NWPUL[MNWLPU]STTPbLPNYZL[[\VZLXPSZPSY_PZN̂LPL�WLVZPSUP
SVV[QMLXPNYPSXMSYWLPb_PZ]LP�OYL[PQ[PO]LYPZ]LPb\NTXNYdUPS[LPYQZPQWW\VNLXPSYXPU]STTPbLPWQQ[XNYSZLXPONZ]PZ]LP�OYL[cPSUP
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IJKKLMNLOPJLQRSNOTUVOWRSLXMSMYJTZL[KKLVR\\USWVMOWRSLN]NOJ\NL\UNOL̂JL\MWSOMWSJ_LIWOPRUOLWSOJTTÙOWRSZL[NL\UVPL
TJKMOJ_LIRTaLMNL̀RNNŴKJLNPMKKL̂JL̀JTbRT\J_L̀TWRTLORLNPUO_RISNcLNRLMNLORL\WSW\WdJLOPJL̀JTWR_LRbLNPUOL_RISZL[KKL
\MOJTWMKcLJeUẀ\JSOcLMS_L\MS̀RIJTLSJVJNNMT]LWSLOPJL̀JTbRT\MSVJLRbLMLNPUO_RISLNPMKKL̂JLRSLNWOJL̀TWRTLORLWSOJTTÙOWRSL
RbLNJTfWVJZ

ghijkhlmnophmqrhsmtupvmwx
ghijkjyLzSKJNNLROPJTIWNJL̀TRfW_J_LWSLOPJLQRSOTMVOL{RVU\JSONcLOPJLQRSOTMVORTLNPMKKL̀TRfW_JLMS_L̀M]LbRTLKM̂RTL|MOL
M̀ K̀WVM̂KJL̀TJfMWKWSYLIMYJLTMOJN}cL\MOJTWMKNcLJeUẀ\JSOcLORRKNcLVRSNOTUVOWRSLJeUẀ\JSOLMS_L\MVPWSJT]cLIMOJTcLPJMOcL
UOWKWOWJNcLOTMSǸRTOMOWRScLMS_LROPJTLbMVWKWOWJNLMS_LNJTfWVJNLSJVJNNMT]LbRTL̀TR̀JTLJ~JVUOWRSLMS_LVR\̀ KJOWRSLRbLOPJL�RTacL
IPJOPJTLOJ\̀ RTMT]LRTL̀JT\MSJSOLMS_LIPJOPJTLRTLSROLWSVRT̀RTMOJ_LRTLORL̂JLWSVRT̀RTMOJ_LWSLOPJL�RTaZL[KKL\MOJTWMKNL
T̀RfW_J_L̂]LQRSOTMVORTLNPMKKL̂JLSJIZLL�PJLQRSOTMVORTLNPMKKLIRTaLVRSOWSURUNK]LMS_LJ~̀J_WOWRUNK]LOPTRUYPLVR\̀ KJOWRSL
RbLOPJL�RTaZL�W\JLWNLRbLOPJLJNNJSVJZ

�����������ROIWOPNOMS_WSYLMS]LROPJTL̀TRfWNWRSLRbLOPJLQRSOTMVOL{RVU\JSONcLQRSOTMVORTLNPMKKL̀JTbRT\LMOLKJMNOLOIJSO]L
bWfJL|���}L̀JTVJSOLRbLOPJLbWJK_LIRTaLIWOPLWONLRISLbUKK�OW\JLJ\̀ KR]JJNZLL�RTLOPJL̀UT̀RNJLRbLOPJL̀TJVJ_WSYLNJSOJSVJLMS]L
M̀TOLRbLOPJLIRTaL̀JTbRT\J_L̂]LNÙJTfWNRT]L̀JTNRSSJKL|̀JTNRSNLM̂RfJLKJfJKLRbLbRTJ\MS}LRTL̂]LRbbWVJL̀JTNRSSJKLNPMKKLSROL
ĴLVRSNW_JTJ_L̀MTOLRbLOPJL�RTaL̀JTbRT\J_L̂]LQRSOTMVORT�NLJ\̀ KR]JJNZLL�UVPLWOJ\NLMNL̂RS_NcLVJTOWbWVMOJNcLNPR̀L
_TMIWSYNLMS_LNW\WKMTLWOJ\NLMTJLSROLORL̂JLVRUSOJ_LMNLNMOWNb]WSYLOPJLOIJSO]LbWfJL|���}L̀JTVJSOLTJeUWTJ\JSO�

ghijkjyjyL[LNPRTOMYJLRbLKM̂RTLWSLOPJLWS_UNOT]LNPMKKLSROL̂JLMVVJ̀OJ_LMNLMSLJ~VUNJLbRTLSROL̀TR̀JTK]L\MSSWSYLOPJL�TR�JVOLMOL
JMVPLNWOJZ

ghijkjyj�L�PJLQRSOTMVORTLNPMKKL̂JLTJǸRSNŴKJLbRTLOPJLVMTJLMS_L̀TROJVOWRSLRbLMKKLJeUẀ\JSOLMS_L\MOJTWMKNLbRTLWONL�RTaLRSL
OPJL�TR�JVOcLWSVKU_WSYLJeUẀ\JSOLMS_L\MOJTWMKLbUTSWNPJ_L̂]LOPJL�ISJTZ

ghijkj�L�~VJ̀OLWSLOPJLVMNJLRbL\WSRTLVPMSYJNLWSLOPJL�RTaLM̀ T̀RfJ_L̂]LOPJL[TVPWOJVOLWSLMVVRT_MSVJLIWOPL�JVOWRSL�Z��Z�L
RTLRT_JTJ_L̂]LOPJL[TVPWOJVOLWSLMVVRT_MSVJLIWOPL�JVOWRSL�Z�cLOPJLQRSOTMVORTL\M]L\MaJLNÛNOWOUOWRSNLRSK]LIWOPLOPJL
VRSNJSOLRbLOPJL�ISJTcLMbOJTLJfMKUMOWRSL̂]LOPJL[TVPWOJVOcLWSLVRSNUKOMOWRSLIWOPLOPJLQRSNOTUVOWRSLXMSMYJTcLMS_LWSL
MVVRT_MSVJLIWOPLMLTJNUKOWSYLQPMSYJL�T_JTLRTLQRSNOTUVOWRSLQPMSYJL{WTJVOWfJZ

ghijkjiL�PJLQRSOTMVORTLNPMKKLJSbRTVJLNOTWVOL_WNVẀKWSJLMS_LYRR_LRT_JTLM\RSYLOPJLQRSOTMVORT�NLJ\̀ KR]JJNLMS_LROPJTL
J̀TNRSNLVMTT]WSYLRUOLOPJL�RTaZL�PJLQRSOTMVORTLNPMKKLSROL̀JT\WOLJ\̀ KR]\JSOLRbLUSbWOL̀JTNRSNLRTL̀JTNRSNLSROL̀TR̀JTK]L
NaWKKJ_LWSLOMNaNLMNNWYSJ_LORLOPJ\cLRTL̀JTNRSNLIPRLIWOPWSLOPJLKMNOLbWfJL|�}L_M]NL|M}LPMfWSYL̂JJSLJ~̀RNJ_LORLNR\JRSJL
PMfWSYL̂JJSL_WMYSRNJ_LIWOPLMLQ���{���LWSbJVOWRS�LRTL|̂}LPMfWSYLPM_LML̀JTNWNOJSOLVRUYPcLNPRTOSJNNLRbL̂TJMOPcLRTLMLbJfJTL
RbL���Z�LRTLPWYPJTZL�PJL�ISJTLTJNJTfJNLOPJLTWYPOLORLPMfJLMS]L̀JTNRSNLTJ\RfJ_LbTR\LOPJL�TR�JVOLÙRSLTJMNRSM̂KJL
R̂�JVOWRSZ

ghijkjijyL�SLM__WOWRSLORLMKKLROPJTLNMbJO]LTJeUWTJ\JSONcLOPJLQRSOTMVORTLNPMKKL̀TRfW_JLNUWOM̂KJLMS_LMLNUbbWVWJSOLSU\̂ JTLRbL
NMbJO]LTJKMOJ_LbMVWKWOWJNLMS_L̀JTNRSMKL̀TROJVOWfJLJeUẀ\JSOL|���}LMOLOPJLNWOJLTJKMOJ_LORL̀TROJVOWRSLMYMWSNOLOPJLǸTJM_LRbL
Q���{���cLWSVKU_WSYL̂UOLSROLKW\WOJ_LORLPMS_IMNPWSYLNOMOWRSNcLPMS_LNMSWOWdJTcLYKRfJNcL\MNaNcLbMVJNPWJK_NcLMS_LROPJTL
JeUẀ\JSOLMNLOPJL�ISJTL\M]LTJMNRSM̂K]LTJeUJNOZL�ROIWOPNOMS_WSYLOPJLbRTJYRWSYcLSROPWSYLPJTJWSLNPMKKL̂JLVRSNOTUJ_LORL
_JKJYMOJLRTLTJKWJfJLQRSOTMVORTLbTR\LPMfWSYLNRKJLMS_LJ~VKUNWfJLTJǸRSNŴWKWO]LbRTLMKKLIRTaNWOJLNMbJO]Z

ghijkjkL[KKL\JVPMSWVNLJ\̀ KR]J_LRSLOPJL�TR�JVOLNPMKKL̂JL̀JTNRSNLNaWKKJ_LWSLOPMOLIRTaLIPWVPLOPJ]LMTJLORL̀JTbRT\ZL�RTaL
IWKKLSROL̂JLM̀ T̀RfJ_LWbLWOL_RJNLSROL\JJOLOPJLeUMKWO]LRbLIRTa\MSNPẀLMNLVMKKJ_LbRTLWSLOPJLQRSOTMVOL{RVU\JSONZL�bLOPWNL
eUMKWO]LRbLIRTa\MSNPẀLWNLSROLJ~MVOK]L_JbWSJ_LPJTJWScLWOLNPMKKL̂JLMNNU\J_LORL̂JLOPJL̂JNOLNOMS_MT_NLRbLIRTa\MSNPẀLbRTL
OPJLOTM_JZ

ghijkj�L�\̀ KR]JJNLRbLOPJLQRSOTMVORTLRTLWONL�ÛVRSOTMVORTNLIPRNJLIRTaLWNLUSNMOWNbMVORT]LORLOPJL�ISJTcLQRSNOTUVOWRSL
XMSMYJTLRTL[TVPWOJVOcLRTLVRSNW_JTJ_L̂]LOPJ\LORL̂JLUSNaWKKJ_LRTLROPJTIWNJLR̂�JVOWRSM̂KJcLIWKKL̂JLW\\J_WMOJK]L
_WN\WNNJ_LbTR\LOPJL�TR�JVOLÙRSLSROWVJLbTR\LOPJLQRSNOTUVOWRSLXMSMYJTZL�PRNJL_WN\WNNJ_LJ\̀ KR]JJNLNPMKKL̂JL
W\\J_WMOJK]LTJ̀KMVJ_L̂]LOPJLQRSOTMVORTLNRLMNLSROLORL_JKM]L̀TRYTJNNLRbLOPJL�RTaLMS_LMOLSRLM__WOWRSMKLVRNOLORLOPJL�ISJTZLL
�  �¡¢£ ¤¥¡¡¦�¤§�̈©¡�ª¤«̈¬®̈¤¬�¤¬�̄°±®¤«̈¬®̈¤¬�¦©  �±¡�£¬¤®¡¦¦¡²�̈©¬¤°³©�̈©¡�́µ«¡¬¶¦�²̈±¦¡�µ©·®©�
¡̧® °²¡¦�¦¡̧�¤§§¡«²¡¬¦�«²�¤̈©¡¬�£¡¤£ ¡�«¤̈�²¡¡¢¡²�¦§¡�§¤¬�£¬¡¦¡«®¡�¤«��¦®©¤¤ �¦·̈¡����«¥�£¡¬¦¤«�µ©¤�·¦�
§ ³³¡²�±¥�̈©̈�¦¥¦̈¡¢�¦©  �«¤̈�±¡�¡¢£ ¤¥¡²�¤«�¦·̈¡���¹°¬̈©¡¬º�̈©¡�ª¤«̈¬®̈¤¬�¤¬�·̈¦�̄°±®¤«̈¬®̈¤¬�¦©  �«¤̈�
¡¢£ ¤¥�«¥�£¡¬¦¤«�¤«¦·̈¡�µ©¤�·¦�»«¤µ«�̈¤�̈©¡¢�̈¤�±¡��¦¡̧�¤§§¡«²¡¬�¦�²¡§·«¡²�±¥�¼¡µ�½¤¬»�̄̈̈¡�
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IJKLMLNOPQORSTSUVWOXYOWZSO[U\QS]ÔXQWR_TẀOWZSÔXQWR_TWXROaUbbOcSOSdVSTWS]OWXOVb_TSOYUReOXR]SR[OaUWZOfSQ]XR[OYXROQSS]S]O
e_WSRU_b[̀OUQTbg]UQ\OhgcTXQWR_TWXR[O_Q]Oe_iXROe_WSRU_bO[gVVbUSR[jOkYO]SSeS]OQSTS[[_RlOWXO_[[gRSO]SbUfSRlOXYOe_WSRU_b[O
_WOWUeS[OQSS]S]̀OWZSÔXQWR_TWXROe_lO_TTSVWO]SbUfSRlOXYO[gTZOe_WSRU_b[O_WO_QlOWUeS̀O_Q]Oe_lOUQTbg]SOWZSOTX[WOXYO[gTZO
e_WSRU_b[OUQOUW[OQSdWOeXQWZblOmVVbUT_WUXQOYXROn_leSQẀOVRXfU]S]O[gTZOe_WSRU_b[OZ_fSO_TWg_bblOcSSQO]SbUfSRS]OWXO
X̂QWR_TWXRO_Q]OVRXVSRblO[WXRS]OclOUWOaUWZO_VVRXf_bOXROgQ]SRO]URSTWUXQOXYOWZSOmRTZUWSTWO_Q]OWZSÔXQ[WRgTWUXQOo_Q_\SRO
SUWZSRO_WOWZSOnRXiSTWO[UWSOXROUQO_QO_VVRXfS]O[WXR_\SO[ZS]OXROa_RSZXg[S̀O_[OVRXfU]S]OSb[SaZSRSOUQOWZS[SOpSQSR_bO
X̂Q]UWUXQ[j

IJKLMLNLqOrXOWZSOYgbbS[WOSdWSQWOVX[[UcbS̀OWZSÔXQWR_TWXRO[Z_bbOVRXfU]SOVRX]gTW[OXYOWZSO[_eSOsUQ]̀OYRXeO_O[UQ\bSO[XgRTSjO
tZSQOWaXOXROeXRSOUWSe[OXYO[_eSOe_WSRU_bOXROSugUVeSQWO_RSORSugURS]OvVgeV[̀Of_bfS[̀O_UROTXQ]UWUXQUQ\OgQUW[̀OSWTjwOWZSlO
[Z_bbOcSOXYOWZSO[_eSOe_QgY_TWgRSRjOnRX]gTWOe_QgY_TWgRSROgQUYXReUWlO]XS[OQXWO_VVblOWXOR_aOe_WSRU_b[̀OcgbsOe_WSRU_b[̀O
VUVS̀OWgcS̀OYUWWUQ\[OvSdTSVWOYb_Q\S]O_Q]O\RXXfS]OWlVS[ẁO[ZSSWOeSW_b̀OaURS̀O[WSSbOc_RO[WXTs̀OaSb]UQ\ORX][̀O[Xb]SR̀O
Y_[WSQSR[̀OeXWXR[OYXRO]U[[UeUb_ROSugUVeSQWOgQUW[̀O_Q]O[UeUb_ROUWSe[Og[S]OUQOWZSOaXRs̀OSdTSVWO_[OXWZSRaU[SOUQ]UT_WS]jO
rZSÔXQWR_TWXRO[Z_bbOVRXfU]SOVRX]gTW[OaZUTZO_RSOTXeV_WUcbSOaUWZUQO[l[WSe[O_Q]OXWZSROTXQQSTWS]OUWSe[jOkYÔXQWR_TWXRO
U[O\UfSQOXVWUXQOXYO[SbSTWUQ\OcSWaSSQOWaXOXROeXRSOVRX]gTW[OYXROg[SOXQOWZSOnRXiSTẀOVRX]gTWO[SbSTWS]O[Z_bbOcSOTXeV_WUcbSO
aUWZOVRX]gTW[OVRSfUXg[blO[SbSTWS]̀OSfSQOUYOVRSfUXg[blO[SbSTWS]OVRX]gTW[OaSRSO_b[XOXVWUXQ[j

IJKLMLNLxOrZSÔXQWR_TWXROU[ORS[VXQ[UcbSOYXROVRXfU]UQ\OVRX]gTW[O_Q]OTXQ[WRgTWUXQOeSWZX][OTXeV_WUcbSOaUWZOVRX]gTW[O_Q]O
TXQ[WRgTWUXQOeSWZX][OXYOXWZSROTXQWR_TWXR[jOkYO_O]U[VgWSO_RU[S[OcSWaSSQOWZSÔXQWR_TWXRO_Q]OXWZSROTXQWR_TWXR[OXfSRO
TXQTgRRSQWblO[SbSTW_cbSOcgWOUQTXeV_WUcbSOVRX]gTW[̀OWZSOmRTZUWSTWOaUbbO]SWSReUQSOaZUTZOVRX]gTW[O[Z_bbOcSOg[S]jO

IJKLMLNLKOtUWZORS[VSTWOWXO[UWSaXRsOe_WSRU_b[̀O_bbOVRX]gTW[O[gceUWWS]OYXROg[SO_Q]OUQTXRVXR_WS]OUQWXOWZSOnRXiSTWO[Z_bbOcSO
XQOWZSOmVVRXfS]OyU[WOXYOo_WSRU_b[O_Q]OzugUVeSQWOVgcbU[ZS]OclOWZSO{|h}PrOo_WSRU_b[O~gRS_g̀OeX[WORSTSQWOS]UWUXQj

IJKLMLNLMOtZSQORSugURS]̀OXYY�[UWSO[WXR_\SO[Z_bbOcSOWZSORS[VXQ[UcUbUWlOXYOWZSÔXQWR_TWXRjOkYOe_WSRU_b[O_RSO[WXRS]OXYYO[UWS̀O
WZSÔXQWR_TWXRO[Z_bbOYgRQU[ZOVRXXYOXYOWUWbSOclOPaQSRO_Q]OVRXfU]SO_OTSRWUYUT_WSOXYOUQ[gR_QTSO]SeXQ[WR_WUQ\O_]Sug_WSO
UQ[gR_QTSOTXfSR_\SjO

IJKLMLNL��rZSÔXQWR_TWXRO[Z_bbO]SbUfSRO_bbOe_WSRU_b[O_WO[gTZOWUeS[O_[OaUbbOSQ[gRSO[VSS]lO_Q]OgQUQWSRRgVWS]OVRX\RS[[OXYO
WZSOtXRsj

IJKLMLNLNOrZSÔXQWR_TWXRO[Z_bbOSQYXRTSO[WRUTWO]U[TUVbUQSO_Q]O\XX]OXR]SRO_eXQ\OWZSÔXQWR_TWXR�[OSeVbXlSS[O_Q]OXWZSRO
VSR[XQ[OT_RRlUQ\OXgWOWZSOtXRsjOrZSÔXQWR_TWXRO[Z_bbOQXWOVSReUWOSeVbXleSQWOXYOgQYUWOVSR[XQ[OXROVSR[XQ[OQXWOVRXVSRblO
[sUbbS]OUQOW_[s[O_[[U\QS]OWXOWZSej�rZSOPaQSRORS[SRfS[OWZSORU\ZWOWXOXciSTWOWXÔXQWR_TWXR�[Og[SOXYOVSR[XQ[OaZXO_VVS_RO
gQYUWOXROQXWO[sUbbS]OUQOWZSOW_[s[O_[[U\QS]OWXOWZSejOOhZXgb]O_QlO]U[XR]SRbl̀OUQTXeVSWSQẀOgQYUẀOgQ[sUbbS]OXROXciSTWUXQ_cbSO
VSR[XQOcSOZURS]OXROSeVbXlS]OclOWZSÔXQWR_TWXR̀OgVXQOXRO_cXgWOWZSOnRSeU[S[OXYOWZSOPaQSR̀OYXRO_QlOVgRVX[SOXROUQO_QlO
T_V_TUWl̀OWZSlO[Z_bb̀OgVXQORSugS[WOXYOWZSOPaQSR̀OcSORSeXfS]OYRXeOWZSOnRXiSTWO_Q]OQXWO_\_UQOcSO_[[U\QS]OWZSRSXQO
aUWZXgWOWZSOaRUWWSQOVSReU[[UXQOXYOWZSOPaQSRj

IJKLMLNL�J�QbS[[OXWZSRaU[SO[W_WS]OUQOWZSÔXQWR_TWO}XTgeSQW[OXROWZSOcU]]UQ\ORSugURSeSQW[̀OWZSÔXQWR_TWXR̀OaUWZUQO��O
]_l[OXYORSTSUVWOXYOWZSO[U\QS]ÔXQWR_TẀO[Z_bbOYgRQU[ZOUQOaRUWUQ\OWZSOPaQSROWZRXg\ZOWZSÔXQ[WRgTWUXQOo_Q_\SRO_Q]O
mRTZUWSTWO_ObU[WO[ZXaUQ\OWZSOQ_eSOXYOWZSOe_QgY_TWgRSROVRXVX[S]OWXOcSOg[S]OYXROS_TZOXYOWZSOVRX]gTW[OU]SQWUYUS]OUQOWZSO
hVSTUYUT_WUXQ[̀O_Q]OaZSRSO_VVbUT_cbS̀OWZSOQ_eSOXYOWZSOUQ[W_bbUQ\OhgcTXQWR_TWXRjOOrZSOmRTZUWSTWOaUbbOVRXeVWblORSVblOWXO
WZSÔXQWR_TWXROUQOaRUWUQ\O[W_WUQ\OaZSWZSROXROQXWOWZSOPaQSROXROmRTZUWSTẀO_YWSRO]gSOUQfS[WU\_WUXQ̀OZ_[ORS_[XQ_cbSO
XciSTWUXQOWXO_QlO[gTZOVRXVX[S]Oe_QgY_TWgRSROXROUQ[W_bbSRjOOkYO_]Sug_WSO]_W_OXQO_OVRXVX[S]Oe_QgY_TWgRSROXROUQ[W_bbSROU[O
QXWO_f_Ub_cbS̀OWZSOmRTZUWSTWOe_lO[W_WSOWZ_WO_TWUXQOaUbbOcSO]SYSRRS]OgQWUbOWZSÔXQWR_TWXROVRXfU]S[O_]]UWUXQ_bO]_W_jOO�_UbgRSO
XYOWZSOPaQSROXROmRTZUWSTWOWXOVRXeVWblORSVblO[Z_bbOTXQ[WUWgWSOQXWUTSOXYOQXORS_[XQ_cbSOXciSTWUXQjOO�_UbgRSOWXOXciSTWOWXO_O
e_QgY_TWgRSROXROUQ[W_bbSRO[Z_bbOQXWOTXQ[WUWgWSO_Oa_UfSROXYOWZSORSugURSeSQW[OXYOWZSÔXQWR_TWO}XTgeSQW[̀O_Q]OVRX]gTW[O
YgRQU[ZS]OclOWZSObU[WS]Oe_QgY_TWgRSRO[Z_bbOTXQYXReOWXO[gTZORSugURSeSQW[�

IJKLML��rZSÔXQWR_TWXROa_RR_QW[OWZ_WOUWOZ_[O\XX]OWUWbSOWXO_bbOe_WSRU_b[Og[S]OclOUWOUQ̀OXQOXROUQOTXQQSTWUXQOaUWZOWZSOtXRsjO
{XOe_WSRU_b[OXRO[gVVbUS[O[Z_bbOcSOVgRTZ_[S]OclOWZSÔXQWR_TWXROXRO_QlOXYOUW[OhgcTXQWR_TWXR[OWZ_WO_RSO[gciSTWOWXO_QlO
TZ_WWSbOeXRW\_\S̀OTXQ]UWUXQ_bO[_bS̀OXROXWZSRO_\RSSeSQWOclOaZUTZO_QOUQWSRS[WOU[ORSW_UQS]OclOWZSO[SbbSRj
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IJKLMLNOPQROSTUVWXYVTWOZQX[[O\X]ROR̂RW_OWRXZTUX̀[RORaaTWVOVTOX̂TbcO[X̀TWOcbZdeVRZOXUcOVTObUZe[XVROVQROfgURWhOiWYQbVRYVO
XUcOSTUZVWeYVbTUOjXUXkRWOaWT\OVQRORaaRYVZOTaO[X̀TWOcbZdeVRZOZQTe[cOXU_OXWbZRlOPQRWROZQX[[ÒROUTOZVWb]RZhOdbY]RVbUkhO
gTW]OZVTddXkRZhOZ[TgcTgUZhOTWOTVQRWOcbZWedVb̂ROXYVb̂bV_OXVOVQROmWTnRYVOaTWOXU_OWRXZTUÒ_OXU_TUROR\d[T_RcOTWORUkXkRcO
_̀OVQROSTUVWXYVTWOVTOdRWaTW\ObVZOdTWVbTUOTaOVQROoTW]lOPQRWROZQX[[ÒROUTO[TY]TeVOXVOVQROmWTnRYVÒ_OVQROSTUVWXYVTWlOPQRO
STUVWXYVTWOZQX[[ÒROWRZdTUZb̀[ROaTWOdWT̂bcbUkOVQRO\XUdTgRWOWRpebWRcOVTOdWTYRRcOgbVQOVQROoTW]OeUcRWOXU_O
YbWYe\ZVXUYRlOqTWOVQROdeWdTZRZOTaOVQbZOrRYVbTUhOR̂RW_OWRXZTUX̀[RORaaTWVOZQX[[ObUY[ecRhÒeVOUTVOURYRZZXWb[_ÒRO[b\bVRcOVTs

Lt \X]ROX[[OURYRZZXW_OXWWXUkR\RUVZOVTOWRYTUYb[RhOgbVQTeVOcR[X_hOcX\XkROTWOYTZVOVTOVQROfgURWOXUcOgbVQTeVO
WRYTeWZROVTOVQROiWYQbVRYVhOVQROSTUZVWeYVbTUOjXUXkRWOTWOVQROfgURWhOXU_OYTUa[bYVÒRVgRRUObVZOikWRR\RUVO
gbVQOVQROfgURWOXUcOXU_OXkWRR\RUVZOTWOWRke[XVbTUZOTaOXU_O]bUcOXVOXU_OVb\RObUOaTWYROX\TUkO\R\̀ RWZOTWO
YTeUYb[ZOgQbYQOWRke[XVROTWOcbZVbUkebZQOgQXVOXYVb̂bVbRZOZQX[[OUTVÒRObUY[ecRcObUOVQROgTW]OTaOXU_OdXWVbYe[XWO
VWXcRu

Lv WRpebWbUkOR\d[T_RRZhOrèYTUVWXYVTWZhOZedd[bRWZOXUcOTVQRWZOVTOeZROWRZRŴROkXVRZOgQbYQOZQX[[ÒRO
RZVX̀[bZQRcOaTWOVQROmWTnRYVu

LK WRXWWXUkbUkOgTW]OZYQRce[RZOaTWOVQROSTUVWXYVTWwZOoTW]OTWOVQROgTW]OTaObVZOrèYTUVWXYVTWZuOXUc
LM bUY[ecbUkObUOSTUVWXYVTWwZOXkWRR\RUVZOgbVQObVZOrèYTUVWXYVTWZOVQROWbkQVOVTOae[[_Ob\d[R\RUVOX[[OdWT̂bZbTUZO

TaOVQbZOrRYVbTUl

IJKLMLNLxOyUOYXZROVQROdWTkWRZZOTaOVQROoTW]ObZORaaRYVRcÒ_OXU_OeUceROcR[X_ObUOaeWUbZQbUkOTWObUZVX[[bUkOXU_ObVR\ZOTWO
\XVRWbX[ZOTWORpebd\RUVOWRpebWRcOdeWZeXUVOVTOVQROSTUVWXYVÒRYXeZROTaOXOYTUa[bYVObÛT[̂bUkOXU_OZeYQO[X̀TWOXkWRR\RUVOTWO
WRke[XVbTUhOVQROfgURWO\X_OWRpebWROVQXVOTVQRWO\XVRWbX[OTWORpebd\RUVOTaORpeX[O]bUcOXUcOpeX[bV_ÒROdWT̂bcRcOdeWZeXUVOVTO
XOSQXUkROfWcRWOTWOSTUZVWeYVbTUOSQXUkROzbWRYVb̂RÒeVObUOUTOYXZROZQX[[OVQROX\TeUVOTaOZeYQOYQXUkRÒROYQXWkRcÒ_OVQRO
STUVWXYVTWOVTOVQROfgURWOXZOXUOXccbVbTUX[OYTZVOVTOdRWaTW\OVQROoTW]l

{|}~�~�~�~�|�TOR�VRUZbTUOTaOVb\ROZQX[[ÒROkWXUVRcOaTWOcR[X_ZOYXeZRcÒ_O[X̀TWOTWO\XVRWbX[OcbZdeVRZl

{|}~�~�~�~�|rQTe[cObVÒRYT\ROURYRZZXW_OVTOYWRXVROXOZRdXWXVRORUVWXUYROaTWOXOSTUVWXYVTWObÛT[̂RcObUOXOcbZdeVRhOX[[OYTZVZO
XZZTYbXVRcOgbVQOYWRXVbUkOVQXVORUVWXUYROZQX[[ÒRÒTWURÒ_OVQROSTUVWXYVTWObÛT[̂RcObUOVQROcbZdeVRlOOreYQOYTZVZOZQX[[O
bUY[ecRhÒeVOUTVO[b\bVRcOVTOZbkUXkRhOaRUYbUkhOVR\dTWXW_OWTXcZOXUcOZRYeWbV_OOdRWZTUUR[OXZOcRR\RcOURYRZZXW_Ò_OVQRO
fgURWOaTWOVQROZXaRV_OTaOVQROTYYedXUVZOTaOVQROZbVRl

IJKLMLNL�OPQROSTUVWXYVTWOZQX[[ORUZeWROVQXVObVZOoTW]OYTUVbUeRZOeUbUVRWWedVRcOceWbUkOVQROdRUcRUY_OTaOXO[X̀TWOcbZdeVRl

IJKLMLNL�JPQROSTUVWXYVTWOZQX[[ÒRO[bX̀[ROVTOVQROfgURWOaTWOX[[OcX\XkRZOZeaaRWRcÒ_OVQROfgURWOTYYeWWbUkOXZOXOWRZe[VOTaO
gTW]OZVTddXkRZhOZ[TgcTgUZhOcbZdeVRZOTWOZVWb]RZOXWbZbUkOaWT\OVQRO[X̀TWOdWXYVbYRZOTaOVQROSTUVWXYVTWOTWObVZOrèYTUVWXYVTWZhO
redd[bRWZOTWOrè�ZèYTUVWXYVTWZl

IJKLML�OPQROSTUVWXYVTWOXUcObVZOrèYTUVWXYVTWZOR\d[T_RcOedTUOVQROoTW]OZQX[[OX̀bcRÒ_OXUcOYTUaTW\OgbVQOX[[O[X̀TWO[XgZO
XUcOVTOX[[OTVQRWO[XgZhOTWcbUXUYRZhOXUcO[RkX[OWRpebWR\RUVZOUTgOTWOQRWRXaVRWOXdd[bYX̀[ROVTOVQROoTW]OXUcOVQROYTUZVWeYVbTUO
XWRXl

IJKLMLt�OPQROSTUVWXYVTWOXUcObVZOrèYTUVWXYVTWZOZQX[[ÒROWRZdTUZb̀[ROaTWOdWTVRYVbTUOTaOVQROoTW]hOVQROgTW]OTaOrRdXWXVROTWO
TVQRWOSTUVWXYVTWZhOXUcOR�bZVbUkOYTUZVWeYVbTUhÒTVQOTUOXUcOTaaOVQROZbVRhOXUcObUOVQROR̂RUVOTaOcX\XkRhOZQX[[OWRZVTWROVQROZX\RO
VTOVQROTWbkbUX[OYTUcbVbTUOXVOUTOXccbVbTUX[OYTZVOVTOVQROfgURWl

IJKLMLttOyaOVQROoTW]ObZOVTÒROdRWaTW\RcÒ_OVWXcROeUbTUZhOVQROSTUVWXYVTWOZQX[[hOgbVQOVQROYTUZRUVOTaOVQROfgURWOXUcOVQRO
iWYQbVRYVhOgQbYQOZQX[[OUTVÒROeUWRXZTUX̀[_OgbVQQR[chO\X]ROX[[OURYRZZXW_OXWWXUkR\RUVZOVTOWRYTUYb[RhOgbVQTeVOcR[X_hO
cX\XkRhOTWOYTZVOVTOVQROfgURWhOXU_OYTUa[bYVÒRVgRRUOVQROSTUVWXYVOzTYe\RUVZOXUcOXU_OXkWRR\RUVZOTWOWRke[XVbTUZOTaOXU_O
]bUchOXVOXU_OVb\RObUOaTWYROX\TUkO\R\̀ RWZOTWOYTeUYb[ZOVQXVOWRke[XVROTWOcbZVbUkebZQOgQXVOXYVb̂bVbRZOXWRObUY[ecRcObUOVQRO
gTW]OTaOXU_OdXWVbYe[XWOVWXcRl

IJKLMLtvJ�TOURgOXZ̀RZVTZOYTUVXbUbUkÒeb[cbUkO\XVRWbX[ZOZQX[[ÒROeZRcObUOYTUZVWeYVbTUlO�TO\XVRWbX[ZOYTUVXbUbUkOXZ̀RZVTZO
bUOXU_OaTW\OZQX[[ÒROeZRcObUhOTUhOTWOXWTeUcOVQROfgURWwZÒeb[cbUkZ~

IJKLMLtKJ�����������J���J�������������
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IJKLMLNKLNOPQRSTUVWXYZLO[\O]̂_Òa_bcdcbe]cf\ghOf\_OfiOjfi_Okc\lghO]ma_ghOnie\lghOfiOje\odeb]oi_igOfiOje]_icepgOei_Oi_qeil_lO
egO]̂_Oi_roci_lOg]e\leilOfdOroepc]mOe\lOei_Oai_goj_lO]fOn_O_roepsOt̂_Ouf\]ieb]fiOjemOg_p_b]Of\_OfdO]̂_g_Oc]_jgOfihOcdO]̂_O
uf\]ieb]fiOl_gci_gO]fOog_Oe\mOkc\lO]ma_hOnie\lhOfiOje\odeb]oi_iOfiOje]_icepOf]̂_iO]̂e\O]̂fg_O\ej_lOc\O]̂_Òa_bcdcbe]cf\ghO
c]OĝeppOc\lcbe]_Oc\Ovic]c\qhOe\lOaicfiO]fOeveilOfdO]̂_Ouf\]ieb]hOv̂e]Okc\lhO]ma_hOnie\lOfiOje\odeb]oi_iOcgOc\bpol_lOc\O]̂_O
neg_OnclOdfiO]̂_Oga_bcdc_lOc]_jsOt̂_Ouf\]ieb]fiOĝeppOdfppfvO]̂_Ogonjcggcf\Oi_roci_j_\]gOdfiO_rocwep_\]gOegOaifwcl_lOc\O
]̂_Oxify_b]Oze\oepsO{\mOaifafg_lO_rocwep_\]OĝeppO\f]On_Oaoib̂eg_lOfiOc\g]epp_lOnmO]̂_Ouf\]ieb]fiOvc]̂fo]O]̂_O{ib̂c]_b]|gO
i_wc_vOaifb_ggÔewc\qOn__\Obfjap_]_lOe\lO]̂_Oaiflob]Oebb_a]_lOnmOvic]]_\O\f]cdcbe]cf\s

IJKLMLNKL}O~R�ZYSYRYS�XZLO{d]_iO]̂_Ouf\]ieb]ÔegOn__\O_�_bo]_lhO]̂_O�v\_ihOuf\g]iob]cf\Oze\eq_iOe\lO{ib̂c]_b]OvcppO
bf\gcl_iOeOdfijepOi_ro_g]OdfiO]̂_Ogong]c]o]cf\OfdOaiflob]gOc\Oapeb_OfdO]̂fg_Oga_bcdc_lOf\pmOo\l_iObf\lc]cf\gOg_]Odfi]̂Oc\O]̂_O
à_bcdcbe]cf\gs

IJKLMLNKLKJ�mOjekc\qOgeclOi_ro_g]gOc\Obf\dfije\b_Ovc]̂Oaifb_loi_gO_g]enpcĝ_lÔ_i_c\Oe\lO_pg_v̂_i_Oc\O]̂_Oxify_b]O
ze\oephO]̂_Ouf\]ieb]fi�O���Oi_ai_g_\]gO]̂e]Oc]ÔegOa_igf\eppmOc\w_g]cqe]_lO]̂_Oaifafg_lOgong]c]o]_Oaiflob]Oe\lÔegO
l_]_ijc\_lO]̂e]Oc]OcgO_roepO]fOfiOgoa_icfiOc\OeppOi_ga_b]gO]fO]̂e]Oga_bcdc_l�O���Oi_ai_g_\]gO]̂e]O]̂_Oveiie\]mOdfiO]̂_O
gong]c]o]cf\OvcppOn_O]̂_Ogej_hOfiOqi_e]_iO]̂e\hO]̂e]Oeaapcbenp_O]fO]̂_Oga_bcdc_lOaiflob]�O���Ob_i]cdc_gO]̂e]O]̂_Obfg]Ole]eOcgO
bfjap_]_Oe\lOc\bpol_gOeppOi_pe]_lObfg]gOo\l_iO]̂_Ouf\]ieb]hOc\bpolc\qOaifd_ggcf\epOg_iwcb_gO\_b_ggeimOe\l�fiOi_roci_lOdfiO
]̂_O{ib̂c]_b]OfiOc]gObf\gop]e\]gO]fOcjap_j_\]OgeclOgong]c]o]cf\Oe\lOvecw_gOe\mOe\lOeppObpecjgOdfiOellc]cf\epObfg]gOi_pe]_lO]fO
]̂_Ogong]c]o]cf\Ov̂cb̂Ogong_ro_\]pmOn_bfj_Oeaaei_\]�O���Oi_ai_g_\]gO]̂e]Oc]OvcppObffilc\e]_O]̂_Oc\g]eppe]cf\OfdO]̂_Oebb_a]_lO
gong]c]o]_hOjekc\qOeppOgob̂Ob̂e\q_gO]fO]̂_O�ievc\qgO_dd_b]_lOnmO]̂_Ob̂e\q_hOc\bpolc\qOno]O\f]Opcjc]_lO]fO]̂_O_p_b]icbephO
apojnc\qhOgc]_OvfikOe\lÔ_e]c\qOe\lOw_\]cpe]c\qÒa_bcdcbe]cf\gOegOjemOn_Oi_roci_lOdfiO]̂_O�fikO]fOn_Obfjap_]_Oc\OeppO
i_ga_b]g�Oe\lO���Oi_ai_g_\]gO]̂e]Oc]OvcppOi_cjnoig_O]̂_O�v\_iOdfiOeppOellc]cf\epObfg]gOncpp_lOnmO]̂_O{ib̂c]_b]OfiOc]gO
bf\gop]e\]gOdfiO]̂_Oi_wc_vOfdO]̂_Ogong]c]o]cf\Oi_ro_g]�g�hOe\mOi_l_gcq\OfdO]̂_O�fikOfdO]̂cgOuf\]ieb]fiOfiOeggfbce]_lO
bf\]ieb]fighOellc]cf\epOgc]_Owcgc]gOi_pe]_lO]fO]̂_Ogong]c]o]cf\Oi_ro_g]Oe\lOdfiO]̂_OvfikO]fOai_aei_Oûe\q_O�il_igOfiO
uf\g]iob]cf\Oûe\q_O�ci_b]cw_gs

�����������̀ong]c]o]cf\gOe\lOep]_i\e]_gOjemOn_Oi_y_b]_lOvc]̂fo]O_�ape\e]cf\Oe\lOvcppOn_Obf\gcl_i_lOf\pmOo\l_iOf\_OfiO
jfi_OfdO]̂_Odfppfvc\qObf\lc]cf\g�
�sOOOi_roci_lOdfiObfjapce\b_Ovc]̂Oc\]_iai_]e]cf\OfdObfl_Oi_roci_j_\]gOfiOc\goie\b_Oi_qope]cf\gO]̂_\O_�cg]c\q�O
�sOOOo\ewecpencpc]mOfdOga_bcdc_lOaiflob]ghO]̂ifoq̂O\fOdeop]OfdO]̂_Ouf\]ieb]fi�
�sOOOgong_ro_\]Oc\dfije]cf\Olcgbpfg_gOc\encpc]mOfdOga_bcdc_lOaiflob]gO]fOa_idfijOaifa_ipmOfiO]fOdc]Oc\Ol_gcq\e]_lOgaeb_�
�sOOOje\odeb]oi_i�denicbe]fiOi_dog_gO]fOb_i]cdmOfiOqoeie\]__Oa_idfije\b_OfdOga_bcdc_lOaiflob]gOegOi_roci_l�
�sOOOv̂_\Oc\O]̂_Oyolqj_\]OfdO]̂_O�v\_ihOeOgong]c]o]cf\OvfoplOn_Ogong]e\]ceppmOc\O]̂_O�v\_i|gOn_g]Oc\]_i_g]ghOc\O]_ijgOfdOOO
bfg]ghO]cj_OfiOf]̂_iObf\gcl_ie]cf\g�Oe\l
�sOOOv̂_i_O]̂_Ouf\]ieb]fiO_g]enpcĝ_gO]̂e]O]̂_Ogong]c]o]_lOaiflob]OcgO_roepOfiOn_]]_iO]̂e\O]̂_Oga_bcdc_lOaiflob]Oc\OeppO
i_ga_b]gs

IJKL�J�U��UXY�
IJKL�LNOt̂_Ouf\]ieb]fiOveiie\]gO]fO]̂_O�v\_ihOuf\g]iob]cf\Oze\eq_iOe\lO{ib̂c]_b]O]̂e]Oje]_icepgOe\lO_rocaj_\]O
doi\cĝ_lOo\l_iO]̂_Ouf\]ieb]OvcppOn_OfdOqfflOroepc]mOe\lO\_vOo\p_ggO]̂_Ouf\]ieb]O�fboj_\]gOi_roci_OfiOa_ijc]O
f]̂_ivcg_sOt̂_Ouf\]ieb]fiOdoi]̂_iOveiie\]gOqfflO]c]p_O]fOeppOje]_icepghOgoaapc_ghOe\lO_rocaj_\]Oc\g]epp_lOfiO
c\bfiafie]_lOc\O]̂_O�fiksOOt̂_Ouf\]ieb]fiOdoi]̂_iOveiie\]gO]̂e]O]̂_O�fikOvcppObf\dfijO]fO]̂_Oi_roci_j_\]gOfdO]̂_O
uf\]ieb]O�fboj_\]gOe\lOvcppOn_Odi__OdifjOl_d_b]ghO_�b_a]OdfiO]̂fg_Oc\̂_i_\]Oc\O]̂_Oroepc]mOfdO]̂_O�fikO]̂_Ouf\]ieb]O
�fboj_\]gOi_roci_OfiOa_ijc]sO�fikhOje]_icepghOfiO_rocaj_\]O\f]Obf\dfijc\qO]fO]̂_g_Oi_roci_j_\]gOjemOn_Obf\gcl_i_lO
l_d_b]cw_sOt̂_Ouf\]ieb]fi|gOveiie\]mO_�bpol_gOi_j_lmOdfiOlejeq_OfiOl_d_b]Obeog_lOnmOenog_hOep]_ie]cf\gO]fO]̂_O�fikO
\f]O_�_bo]_lOnmO]̂_Ouf\]ieb]fihOcjaifa_iOfiOc\goddcbc_\]Ojec\]_\e\b_hOcjaifa_iOfa_ie]cf\hOfiO\fijepOv_eiOe\lO]_eiO
e\lO\fijepOogeq_sO{ppOveiie\]c_gOe\lOqoeie\]__gOga_bcdcbeppmObepp_lOdfiOnmO]̂_Ouf\]ieb]O�fboj_\]gOĝeppO_�ai_ggpmOio\O
]fO]̂_On_\_dc]OfdO]̂_O�v\_isO[dOi_roci_lOnmO]̂_O{ib̂c]_b]hO]̂_Ouf\]ieb]fiOĝeppOdoi\cĝOge]cgdeb]fimO_wcl_\b_O�c\bpolc\qO
i_afi]gOfdOi_roci_lO]_g]g�OegO]fO]̂_Okc\lOe\lOroepc]mOfdOje]_icepgOe\lO_rocaj_\]sO{ppOje]_icepgOe\lO_rocaj_\]OĝeppOn_O
eaapc_lhOc\g]epp_lhObf\\_b]_lhO_i_b]_lhOog_lhObp_e\_lhOe\lObf\lc]cf\_lOc\Oebbfile\b_Ovc]̂Oc\g]iob]cf\gOfdO]̂_Oeaapcbenp_O
goaapc_ihO_�b_a]OegOf]̂_ivcg_Oaifwcl_lOc\O]̂_Ouf\]ieb]O�fboj_\]gsOt̂_Ouf\]ieb]fiOĝeppOa_idfijO]̂_O�fikOc\Og]icb]O
ebbfile\b_Ovc]̂O]̂_Ouf\]ieb]O�fboj_\]gOe\lOn_g]Oc\log]imOaieb]cb_gsOt̂_Ouf\]ieb]fihOe]Oc]gO_�a_\g_hOĝeppOoaf\O
l_je\lOnmO]̂_O�v\_ihOuf\g]iob]cf\Oze\eq_iOfiO{ib̂c]_b]Oi_jfw_Oe\lOi_apeb_Oje]_icepgO\f]Oj__]c\qOga_bcdcbe]cf\gOfiO
je]_icepgOdecpc\qO]fOa_idfijOegOi_ai_g_\]_lOfiOveiie\]_lOnmO]̂_Oje\odeb]oi_ihOi_qeilp_ggOfdOv̂_]̂_iOc\bfiafie]_lOc\]fO
]̂_O�fiksOt̂_Ouf\]ieb]fiOĝeppOaifja]pmOi_apeb_OfiObfii_b]Oe\mO�fikOfiOje]_icepgO]̂e]O]̂_O�v\_ihOuf\g]iob]cf\O
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IJKJLMNOPNOQNRSTUMRUONMVMRUWOJWOXJTYTKLOUPORPKXPNZOUPOUSMONM[\TNMZMKUWOPXOUSMO]PKUNJRUÔPR\ZMKUW_ÒSMOXPNMLPTKLO
aJNNJKUbOPcYTLJUTPKWOWSJYYOW\NdTdMORPZeYMUTPKOPNOUMNZTKJUTPKOPXOUSMO]PKUNJRUfOJNMOKPUOYTZTUMgOcbOUSMOeNPdTWTPKWOPXO
QNUTRYMOhifOJKgOJNMOTKOJggTUTPKOUPOJKgOKPUOTKOYTZTUJUTPKOPXOJKbOPUSMNOaJNNJKUbfONTLSUOPNONMZMgbOWMUOXPNUSOTKOUSMO]PKUNJRUO
P̂R\ZMKUWOPNOPUSMNaTWMOeNMWRNTcMgOcbOYJa_

jklmnmoÒSMO]PKUNJRUPNOaJNNJKUWOUSMOpPNqOJKgOTUWOeMNXPNZJKRMOUPOUSMOraKMNO\KRPKgTUTPKJYYb_ÒSMO]PKUNJRUPNOWSJYYO
eMNXPNZOJYYOaJNNJKUbOPcYTLJUTPKWOJKgONMWePKWTcTYTUTMWOXPNOUSMOpPNqO\KgMNOUSMO]PKUNJRUÔPR\ZMKUW_ÒSMO]PKUNJRUPNfOJUOTUWO
PaKOMseMKWMfOWSJYYONMZMgbOgMXMRUWOg\MOUPOTZeNPeMNOJKgtPNOgMXMRUTdMOaPNqZJKWSTeOPNOZJUMNTJYWOJeeMJNTKLOaTUSTKOuvwxyz{x
|}~��xPXOUSMO]PKUNJRUPNORPZeYMUTKLOUSMOpPNqOPNOW\RSOYPKLMNOeMNTPgOJWOZJbOcMOWMUOXPNUSOTKOUSMO]PKUNJRUÔPR\ZMKUWO
��]PNNMRUTPKO�MNTPg��fOJWOX\NUSMNOgMWRNTcMgOTKOQNUTRYMOhiOPXOUSTWOQLNMMZMKU_O�ePKORPZeYMUTPKOPXOUSMOpPNqfOUSMO]PKUNJRUPNO
WSJYYOJWWTLKOJKgOeNPdTgMOUPOUSMOraKMNOJYYOaNTUUMKOaJNNJKUTMWOJKgOL\JNJKUMMWOXNPZO�\cRPKUNJRUPNWfOW\eeYTMNWfOJKgOZJUMNTJYO
PNOM[\TeZMKUOZJK\XJRU\NMNW_ÒSMO]PKUNJRUPNOWSJYYOX\YYbORPPeMNJUMOaTUSOUSMOraKMNOTKOUSMOMdMKUOUSMOraKMNOe\NW\MWO
NMZMgTMWO\KgMNOJKbOaJNNJKUTMWOPNOL\JNJKUMMWOJWWTLKMgOUPOUSMOraKMN_ÒSMO]PKUNJRUPNOJRqKPaYMgLMWOUSJUOTUWOPcYTLJUTPKWOUPO
USMOraKMNO\KgMNOUSTWO�MRUTPKO�_�_iOJKgO\KgMNO�MRUTPKOhi_iOJNMOVPTKUOJKgOWMdMNJYOaTUSOTUWO�\cRPKUNJRUPNWfOW\eeYTMNWfO
dMKgPNWOJKgOZJK\XJRU\NMNWOPXOJYYOZJUMNTJYWOJKgOM[\TeZMKUOW\eeYTMgOPKOJRRP\KUOPXOUSMOpPNq_ÒSMO]PKUNJRUPNOTWO
NMWePKWTcYMOXPNOJYYOSJNZORJ\WMgOcbOTUWOXJTY\NMOUPOZJTKUJTKOM[\TeZMKUOJKgOZJUMNTJYWOTKWUJYYMgOUSNP\LSOUSMO]PKUNJRUPN�WO
RPZeYMUTPKOPXOTUWOpPNq_ÒSMONM[\TNMZMKUWOPXOUSTWO�MRUTPKO�_�OaTYYORPKUTK\MOKPUaTUSWUJKgTKLOUMNZTKJUTPKOPXOUSMO]PKUNJRUPNO
XPNOJKbONMJWPK_ÒSMOXPNMLPTKLOaJNNJKUbOPcYTLJUTPKWOJNMOKPUOYTZTUMgOcbOUSMOeNPdTWTPKWOPXOQNUTRYMOhifOgPOKPUOYTZTUOUSMO
raKMN�WOJWWMNUTPKOPXOJOcNMJRSOPXOaJNNJKUbOPcYTLJUTPKWOXPYYPaTKLOUSMOUSNMM�bMJNO]PNNMRUTPKO�MNTPgfOJKgOJNMOTKOJggTUTPKO
UPOJKgOKPUOTKOYTZTUJUTPKOPXOJKbOPUSMNOaJNNJKUbOWMUOXPNUSOTKOUSMO]PKUNJRUÔPR\ZMKUWOPNONM[\TNMgOcbOYJa_

jklmnml��POaJNNJKUTMWOPNOL\JNJKUMMWOcbOUSMO]PKUNJRUPNOaTYYOgMeNTdMOUSMOraKMNOPXOJKbORJ\WMOPXOJRUTPKfONTLSUfOPNONMZMgbO
PUSMNaTWMOJdJTYJcYMOXPNOcNMJRSOPXOJKbOPXOUSMOeNPdTWTPKWOPXOUSMO]PKUNJRUÔPR\ZMKUW_ÒSMO]PNNMRUTPKO�MNTPgOgPMWOKPUO
YTZTUOUSMOUTZMOTKOaSTRSOUSMOraKMNOZJbOe\NW\MOJKbOW\RSOJRUTPKfONTLSUfOPNONMZMgb_

�x�������x̀SMO]PKUNJRUPNOWSJYYOgMYTdMNOUPOUSMOraKMNO\ePKORPZeYMUTPKOPXOJYYOaPNqO\KgMNOTUWO]PKUNJRUfOTUWOaNTUUMKO
L\JNJKUMMOZJgMOP\UOUPOUSMOraKMNOTKOJOXPNZOJRRMeUJcYMOUPOUSMOraKMNfOL\JNJKUMMTKLO�JKgOSMOgPMWOWPOL\JNJKUMM�OJYYOPXOUSMO
pPNqO\KgMNOUSMO]PKUNJRUOUPOcMOXNMMOXNPZOXJ\YUbOZJUMNTJYWfOJKgOXNMMOXNPZOTZeNPeMNOaPNqZJKWSTefOJKgOL\JNJKUMMWO
JLJTKWUOTKV\NbOXNPZOeNPeMNOJKgO\W\JYOaMJNOJKgOJLTKL_OÒSTWOL\JNJKUMMOWSJYYOcMOZJgMOUPORPdMNO�JKgOgPMWORPdMN�OJOeMNTPgO
PXOUaPO�i�ObMJNWOXNPZOUSMOgJUMOPXO�\cWUJKUTJYO]PZeYMUTPKOJYYOaPNqO\KgMNOUSMO]PKUNJRUfOPNOXPNOJOYPKLMNOeMNTPgOaSMNMOWPO
WUTe\YJUMgOTKOUSMO]PKUNJRUÔPR\ZMKUW_

jklmnm�OQYYONM[\TNMgOZJTKUMKJKRMOWSJYYOcMOUSMO]PKUNJRUPN�WONMWePKWTcTYTUbO\KUTYOUSMOraKMNOSJWOJRRMeUMgOUSMO�NPVMRUOJWO
RPZeYMUMfOJYYONM[\TNMgOZJTKUMKJKRMOJKgO\WMN�WOZJK\JYWOSJdMOcMMKOU\NKMgOPdMNOUPOUSMOraKMNfOJKgOUSMOraKMN�WOgMWTLKJUMgO
eMNWPKKMYOSJdMOcMMKOTKWUN\RUMgOTKOUSMOZJTKUMKJKRMOJKgOPeMNJUTPKOPXOJYYOJeeYTRJcYMOZJUMNTJYW_ÒSTWOZJTKUMKJKRMOWSJYYO
TKRY\gMOJORPZeYMUMOU\NKPdMNOeNPRMg\NMOJUOUSMOUTZMOPXORPZeYMUTPKfOTKRY\gTKLORPZeYMUMORYMJKTKLfOUMWUTKLOJKgOJgV\WUZMKU_O
S̀MO]PKUNJRUPNOWSJYYOqMMeONMRPNgWOPXOJYYOW\RSOZJTKUMKJKRMOeMNXPNZMgOJWONM[\TNMgOcbOUSTWO�MRUTPKfOTKRY\gTKLOaPNqO
eMNXPNZMgOJKgOUTZMWOJKgOgJUMWOPKOaSTRSOTUOaJWOeMNXPNZMg_ÒSMWMONMRPNgWOWSJYYOcMOU\NKMgOPdMNOUPOUSMOraKMNOJUORYPWMP\U_

jklmnmnO�MTUSMNOXTKJYOeJbZMKUOKPNOeNPdTWTPKOTKOUSMO]PKUNJRUÔPR\ZMKUWOKPNOeJNUTJYOPNOMKUTNMOPRR\eJKRbOPXOeNMZTWMWOcbO
raKMNOWSJYYORPKWUTU\UMOJKOJRRMeUJKRMOPXOpPNqOKPUOgPKMOTKOJRRPNgJKRMOaTUSOUSMO]PKUNJRUÔPR\ZMKUWOPNONMYTMdMOUSMO
]PKUNJRUPNOPXOYTJcTYTUbOTKONMWeMRUOUPOJKbOMseNMWWOaJNNJKUTMWOPNONMWePKWTcTYTUTMWOXPNOXJ\YUbOPNOgMXMRUTdMOZJUMNTJYWOPNO
aPNqZJKWSTe_

jklm�k�����
�sRMeUOJWOPUSMNaTWMOWeMRTXTMgfOUSMO]PKUNJRUPNOWSJYYOeJbOWJYMWfORPKW\ZMNfO\WMOJKgOWTZTYJNOUJsMWOXPNOUSMOpPNqOPNOePNUTPKWO
USMNMPXOeNPdTgMgOcbOUSMO]PKUNJRUPNOUSJUOJNMOYMLJYYbOMKJRUMgOaSMKOcTgWOJNMONMRMTdMgOPNOKMLPUTJUTPKWORPKRY\gMgfOaSMUSMNO
PNOKPUObMUOMXXMRUTdMOPNOZMNMYbOWRSMg\YMgOUPOLPOTKUPOMXXMRU_

jklm�m�ÒSMOraKMNOTWOMsMZeUOXNPZOeJbZMKUOPXOXMgMNJYfOWUJUMfOJKgOYPRJYOWJYMWOJKgORPZeMKWJUTPKO\WMOUJsMWOPKOJYYOW\eeYTMWO
JKgOZJUMNTJYWOTKRPNePNJUMgOTKUPOJKgOcMRPZTKLOJKOTKUMLNJYORPZePKMKUOeJNUOPXOUSMOWUN\RU\NMWfOc\TYgTKLWfOPNONMJYOeNPeMNUbO
e\NW\JKUOUPOUSTWO]PKUNJRU_O�\RSOUJsMWOJNMOUSMNMXPNMOKPUOUPOcMOTKRY\gMgOTKOUSMO]PKUNJRUPN�WOcTgOPNOUSMO]PKUNJRUO�\Z_ÒSMO
raKMNOWSJYYOgMYTdMNOUPOUSMO]PKUNJRUPNOUSMOJeeNPeNTJUMOMsMZeUTPKORMNUTXTRJUMONM[\TNMgOUPOcMOW\eeYTMgOcbOUSMOraKMNfOJKgO
USMO]PKUNJRUPNOJKgOTUWO�\cRPKUNJRUPNWOJKgOZJUMNTJYZMKOWSJYYOcMOWPYMYbONMWePKWTcYMOXPNOPcUJTKTKLOJKgOgMYTdMNTKLOJKbOJKgO
JYYOMsMZeUTPKOPNOPUSMNORMNUTXTRJUMWOJKgOXPNOX\NKTWSTKLOJO]PKUNJRUPNO�sMZeUO�\NRSJWMO]MNUTXTRJUMOPNOPUSMNOJeeNPeNTJUMO
RMNUTXTRJUMWOUPOJYYOeMNWPKWfOXTNZWfOPNORPNePNJUTPKWOXNPZOaSPZOUSMbOe\NRSJWMOW\eeYTMWfOZJUMNTJYWfOJKgOM[\TeZMKUOXPNOUSMO
eMNXPNZJKRMOPXOUSMOpPNq_
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IJKLMLNLN�OPQRSTUVWXYVTWZ[RXVVQUV\TUR\[RYX]]Q̂RVTR_XYVRVPXVR̀XVQW\X][RUTVRXYVaX]]bR\UYTWcTWXVQ̂R\UVTRdTWeRf\]]RUTVRgQR
QhQ̀cVR_WT̀ RcXb̀ QUVRT_R[X]Q[RTWRYT̀ cQU[XV\UiRa[QRVXhQ[jRXÛRVPQRSTUVWXYVTWRXÛR\V[RkagYTUVWXYVTWR[PX]]RgQR
WQ[cTU[\g]QR_TWRXÛR[PX]]RcXbRXUbRXÛRX]]RXcc]\YXg]QRVXhQ[lROP\[Rf\]]RXcc]bRVTR[aYPRVP\Ui[RX[m

LN YTU[VWaYV\TUR̀XYP\UQWbRXÛRQna\c̀ QUVR\UY]â\UiRWQUVX][RTWRWQcX\WRcXWV[o
Lp OPQRSTUVWXYVTWZ[RT__\YQR[acc]\Q[o
LK OPQRSTUVWXYVTWZ[R[acc]\Q[jRVTT][RXÛR̀\[YQ]]XUQTa[RQna\c̀ QUVR\UY]â\UiR_TẀ[jR̀XVQW\X][jRXÛR

[YX__T]̂\UiRqfPQVPQWRcaWYPX[Q̂RTWRWQUVQ̂ro
Ls VQ̀cTWXWbRPQXVo
Lt VQ]QcPTUQRTWRQ]QYVW\YR[QWu\YQ[oRXÛ
LM XUbRTVPQWR\VQ̀[RcaWYPX[Q̂RTWRWQUVQ̂RgbRVPQRSTUVWXYVTWR_TWRVPQRSTUVWXYVTWZ[Ra[QR\URcQW_TẀ\UiR\V[RdTWeR

XÛRUTVR\UYTWcTWXVQ̂R\UVTRWQX]Vbl

IJKLMLp�OPQRSTUVWXYVTWRXYYQcV[R_a]]RXÛRQhY]a[\uQR]\Xg\]\VbR_TWRcXb̀ QUVRT_RXUbRXÛRX]]RYTUVW\gaV\TU[jRX[[Q[[̀QUV[RTWR
VXhQ[R_TWRaUQ̀c]Tb̀ QUVR\U[aWXUYQRTWRT]̂RXiQR\U[aWXUYQjRTWRXUUa\V\Q[RUTfRTWRPQWQX_VQWR\̀cT[Q̂RgbRVPQRiTuQWÙ QUVRT_R
VPQRvU\VQ̂RkVXVQ[jRTWRgbRVPQRiTuQWÙ QUVRT_RXUbRY\VbjRYTaUVbRTWR[VXVQRT_RvU\VQ̂RkVXVQ[jRfP\YPRXWQR̀QX[aWQ̂RgbR[X]XW\Q[RTWR
TVPQWRWQ̀aUQWXV\TURcX\̂RVTRcQW[TU[RQ̀c]TbQ̂RgbRVPQRSTUVWXYVTWRTWRXUbRkagYTUVWXYVTWR_TWRdTWeRcQW_TẀQ̂RaÛQWRVP\[R
STUVWXYVl

IJKLwJxyz{|}~�J�yy~�J��}|�y~�J���J��{��|���yJ�|}�J���~
IJKLwLN�OPQRSTUVWXYVTWR[PX]]jRX[R[TTURX[RcWXYV\YXg]QjR_aWU\[PRVPQR�fUQWjR�WYP\VQYVjRXÛRSTU[VWaYV\TUR�XUXiQWRf\VPR
YTc\Q[RTWRYQWV\_\YXVQ[RT_RX]]RcQẀ\V[jR_QQ[jR]\YQU[Q[jRXÛR\U[cQYV\TU[RUQYQ[[XWbR_TWRVPQRcWTcQWRQhQYaV\TURXÛRYT̀ c]QV\TUR
T_RVPQRdTWejR\UY]â\UijRf\VPTaVR]\̀\VXV\TUjRX]]RXcc]\YXg]QRga\]̂\UiRcQẀ\V[RTVPQWRVPXURVPT[QRWQna\WQ̂RT_RVPQR�fUQWR
aÛQWRkQYV\TU[R�l�l�lR�]]R\U[cQYV\TUR_QQ[RXÛRTVPQWRYT[V[RT_R[aYPRcQẀ\V[RXÛR]\YQU[Q[RWQna\WQ̂RVTRgQRTgVX\UQ̂RgbRVPQR
STUVWXYVTWRX[R̀XbRgQR\̀cT[Q̂RgbRXUbR̀aU\Y\cX]RTWRTVPQWRQUV\VbR[PX]]RgQRcX\̂RgbRVPQRSTUVWXYVTWRXÛR[PX]]RUTVR[QWuQRX[R
VPQRgX[\[R_TWRXUbR\UYWQX[QR\URVPQRSTUVWXYVRkà l

IJKLwLpROPQRSTUVWXYVTWR[PX]]RYT̀ c]bRf\VPjRXÛRi\uQRUTV\YQ[RWQna\WQ̂RgbjRXcc]\YXg]QR]Xf[jR[VXVaVQ[jRTŴ\UXUYQ[jRYT̂Q[jR
Wa]Q[RXÛRWQia]XV\TU[jRXÛR]Xf_a]RTŴQW[RT_Rcag]\YRXaVPTW\V\Q[RXcc]\YXg]QRVTRcQW_TẀXUYQRT_RVPQRdTWelR�_RVPQRSTUVWXYVTWR
_X\][RVTRi\uQR[aYPRUTV\YQ[jR\VR[PX]]RgQR]\Xg]QR_TWRXÛR[PX]]R\ÛQ̀U\_bRXÛRPT]̂RPXẀ]Q[[RqXrRVPQR�fUQWjR\V[RYTU[a]VXUV[jR
Q̀c]TbQQ[jRT__\YQW[RXÛRXiQUV[RXÛRqgrRVPQR�WYP\VQYVjRSTU[VWaYV\TUR�XUXiQWRXÛRVPQ\WRYTU[a]VXUV[jRQ̀c]TbQQ[jRT__\YQW[R
XÛRXiQUV[RXiX\U[VRXUbRWQ[a]V\UiR_\UQ[jRcQUX]V\Q[jR�âì QUV[jRTWR̂X̀XiQ[jR\UY]â\UiRWQX[TUXg]QRXVVTWUQbZ[R_QQ[jR
\̀cT[Q̂RTURTWR\UYaWWQ̂RgbRVPQRcXWV\Q[R\ÛQ̀U\_\Q̂RPQWQaÛQWl

IJKLwLpLNR�URXYYTŴXUYQRf\VPR�QfR�TWeRkVXVQR�XgTWR�XfR�WV\Y]QR�jRkQYV\TUR���jR[aĝlR��XqXrjRVPQRSTUVWXYVTWR[PX]]R
[ag̀ \VRVTRVPQR�fUQWRf\VP\UR��R̂Xb[RX_VQWR\[[aXUYQRT_RSTUVWXYVTWZ[R_\W[VRcXbWT]]jRXÛRQuQWbR��R̂Xb[RVPQWQX_VQWjRXR
VWXU[YW\cVRT_RVPQRTW\i\UX]RcXbWT]]RWQYTŴjR[ag[YW\gQ̂RXÛRX__\ẀQ̂RX[RVWaQRaÛQWRVPQRcQUX]V\Q[RT_RcQW�aWbl

IJKLwLpLpROPQRSTUVWXYVTWR[PX]]RYT̀ c]bRf\VPRX]]RXcc]\YXg]QR�QfR�TWeRkVXVQR�QcXWV̀QUVRT_R�XgTWRWQna\WQ̀QUV[jR
\UY]â\UiRVPQRcWTu\[\TURVPXVRQuQWbRfTWeQWRQ̀c]TbQ̂R\URcQW_TẀXUYQRT_RXRcag]\YRfTWeRYTUVWXYVR[PX]]RgQRYQWV\_\Q̂RX[R
PXu\UiRYT̀ c]QVQ̂RXUR�k��R���PTaWR[X_QVbRVWX\U\UiRYTaW[QlROPQRSTUVWXYVTWRXÛR\V[RkagYTUVWXYVTW[R[PX]]RgQR[T]Q]bR
WQ[cTU[\g]QR_TWRYT̀ c]\XUYQRf\VPRVP\[RWQna\WQ̀QUVRf\VPRWQ[cQYVRVTRVPQ\WRQ̀c]TbQQ[lROPQRSTUVWXYVTWZ[RTWRkagYTUVWXYVTWZ[R
_X\]aWQRVTRYT̀ c]bRf\VPRVP\[RWQna\WQ̀QUVR[PX]]RUTVRVWXU[_QWRTWR\URXUbRfXbR\̀cT[QRVPQRWQ[cTU[\g\]\VbR_TWRfTWeQWR[X_QVbR
acTURVPQR�fUQWRTWRVPQR�WYP\VQYVl

IJKLwLKR�_RVPQRSTUVWXYVTWRcQW_TẀ[RdTWeRYTUVWXWbRVTRXcc]\YXg]QR]Xf[jR[VXVaVQ[jRTŴ\UXUYQ[jRYT̂Q[jRWa]Q[RXÛRWQia]XV\TU[jR
TWR]Xf_a]RTŴQW[RT_Rcag]\YRXaVPTW\V\Q[jRVPQRSTUVWXYVTWR[PX]]RX[[à QRXccWTcW\XVQRWQ[cTU[\g\]\VbR_TWR[aYPRdTWeRXÛR[PX]]R
gQXWRX]]RYT[V[RXVVW\gaVXg]QRVTRVPQRYTWWQYV\TURVPQWQT_RTWRWQ]XVQ̂RVPQWQVTjR\UY]â\UiRWQ\̀gaW[Q̀QUVRVTRVPQR�fUQWR_TWRXUbR
X̂ \̂V\TUX]R[QWu\YQ[RWQna\WQ̂RT_RVPQRSTU[VWaYV\TUR�XUXiQWRTWR�WYP\VQYVjRTWRgTVPjRX[RfQ]]RX[RX]]R_\UQ[RXÛRcQUX]V\Q[jR\_RXUbl

IJKLwLsJ����y��y�J�zJ�������J����|}|��~LR�_RVPQRSTUVWXYVTWRQUYTaUVQW[RYTÛ\V\TU[RXVRVPQR[\VQRVPXVRXWQRq�rR[ag[aW_XYQRTWR
TVPQWf\[QRYTUYQX]Q̂RcPb[\YX]RYTÛ\V\TU[RVPXVR̂\__QWR̀XVQW\X]]bR_WT̀ RVPT[QR\Û\YXVQ̂R\URVPQRSTUVWXYVR�TYà QUV[RTWRq�rR
aUeUTfURcPb[\YX]RYTÛ\V\TU[RT_RXURaUa[aX]RUXVaWQRVPXVR̂\__QWR̀XVQW\X]]bR_WT̀ RVPT[QRTŴ\UXW\]bR_TaÛRVTRQh\[VRXÛR
iQUQWX]]bRWQYTiU\�Q̂RX[R\UPQWQUVR\URYTU[VWaYV\TURXYV\u\V\Q[RT_RVPQRYPXWXYVQWRcWTu\̂Q̂R_TWR\URVPQRSTUVWXYVR�TYà QUV[jRVPQR
STUVWXYVTWR[PX]]Ri\uQRcWT̀ cVRfW\VVQURUTV\YQRVTRVPQR�fUQWjRSTU[VWaYV\TUR�XUXiQWjRXÛRVPQR�WYP\VQYVRT_R[aYPRYTÛ\V\TU[R
gQ_TWQRVPQbRXWQR̂\[VaWgQ̂RTWRX__QYVQ̂RfTWeR\[RcQW_TẀQ̂RXÛR\URUTRQuQUVR]XVQWRVPXURVPWQQRq�rRga[\UQ[[R̂Xb[RX_VQWR_\W[VR
Tg[QWuXUYQRT_RVPQRYTÛ\V\TU[lROPQR�WYP\VQYVRTWRSTU[VWaYV\TUR�XUXiQWRf\]]RcWT̀ cV]bR\UuQ[V\iXVQR[aYPRYTÛ\V\TU[RXÛjR\_R
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IJKLMNOJPIKOIQLPRLOSRTUVIWIPSRLXPIJLIJKLYSRTINUOIPSRLZWRW[KNQL\KIKN]PRKTLIJWILIJK̂L\P__KNL]WIKNPWVV̂LWR\LOWUTKLWRL
PRONKWTKLSNL\KONKWTKLPRLIJKLYSRINWOISǸTLOSTILS_QLSNLIP]KLNKaUPNK\L_SNQLbKN_SN]WROKLS_LWR̂LbWNILS_LIJKLcSNdQLXPVVL
NKOS]]KR\LWRLKaUPIWeVKLW\fUTI]KRILPRLIJKLYSRINWOILgU]LSNLYSRINWOILhP]KQLSNLeSIJiLj_LIJKLMNOJPIKOIQLPRLOSRTUVIWIPSRL
XPIJLIJKLYSRTINUOIPSRLZWRW[KNQL\KIKN]PRKTLIJWILIJKLOSR\PIPSRTLWILIJKLTPIKLWNKLRSIL]WIKNPWVV̂L\P__KNKRIL_NS]LIJSTKL
PR\POWIK\LPRLIJKLYSRINWOILkSOU]KRITLWR\LIJWILRSLOJWR[KLPRLIJKLIKN]TLS_LIJKLYSRINWOILPTLfUTIP_PK\QLIJKLMNOJPIKOILTJWVVL
bNS]bIV̂LRSIP_̂LIJKLlXRKNQLYSRTINUOIPSRLZWRW[KNQLWR\LYSRINWOISNLPRLXNPIPR[QLTIWIPR[LIJKLNKWTSRTiLj_LIJKLYSRINWOISNL
\PTbUIKTLIJKLMNOJPIKOÌTL\KIKN]PRWIPSRLSNLNKOS]]KR\WIPSRQLPIL]ŴLbNSOKK\LWTLbNSmP\K\LPRLMNIPOVKLnoiLpSLW\fUTI]KRILPRL
IJKLYSRINWOILhP]KLSNLYSRINWOILgU]LXPVVLeKLbKN]PIIK\QLJSXKmKNQLPRLOSRRKOIPSRLXPIJLWLOSROKWVK\LSNLURdRSXRLOSR\PIPSRL
IJWIL\SKTLRSIL\P__KNL]WIKNPWVV̂L_NS]LIJSTKLOSR\PIPSRTL\PTOVSTK\LSNLIJWILNKWTSRWeV̂LTJSUV\LJWmKLeKKRL\PTOVSTK\LêLIJKL
YSRINWOISǸTLqnrLbNPSNLPRTbKOIPSRTQLIKTITQLWR\LNKmPKXTQLSNLqsrLPRTbKOIPSRTQLIKTITQLWR\LNKmPKXTLIJKLYSRINWOISNLJW\LIJKL
SbbSNIURPÎLISL]WdKLSNLTJSUV\LJWmKLbKN_SN]K\LPRLOSRRKOIPSRLXPIJLIJKLtNSfKOIi

uvwxyxzLj_QLPRLIJKLOSUNTKLS_LIJKLcSNdQLIJKLYSRINWOISNLKROSURIKNTLJU]WRLNK]WPRTLSNLNKOS[RP{KTLIJKLK|PTIKROKLS_LeUNPWVL
]WNdKNTQLWNOJWKSVS[POWVLTPIKTLSNLXKIVWR\TLRSILPR\POWIK\LPRLIJKLYSRINWOILkSOU]KRITQLIJKLYSRINWOISNLTJWVVLP]]K\PWIKV̂L
TUTbKR\LWR̂LSbKNWIPSRTLIJWILXSUV\LW__KOILIJK]LWR\LTJWVVLRSIP_̂LIJKLlXRKNQLYSRTINUOIPSRLZWRW[KNQLWR\LMNOJPIKOIiL
}bSRLNKOKPbILS_LTUOJLRSIPOKQLIJKLlXRKNLTJWVVLbNS]bIV̂LIWdKLWR̂LWOIPSRLRKOKTTWN̂LISLSeIWPRL[SmKNR]KRIWVLWUIJSNP{WIPSRL
NKaUPNK\LISLNKTU]KLIJKLSbKNWIPSRTiLhJKLYSRINWOISNLTJWVVLOSRIPRUKLISLTUTbKR\LTUOJLSbKNWIPSRTLURIPVLSIJKNXPTKLPRTINUOIK\L
êLIJKLlXRKNLeUILTJWVVLOSRIPRUKLXPIJLWVVLSIJKNLSbKNWIPSRTLIJWIL\SLRSILW__KOILIJSTKLNK]WPRTLSNL_KWIUNKTiL~KaUKTITL_SNL
W\fUTI]KRITLPRLIJKLYSRINWOILgU]LWR\LYSRINWOILhP]KLWNPTPR[L_NS]LIJKLK|PTIKROKLS_LTUOJLNK]WPRTLSNL_KWIUNKTL]ŴLeKL
]W\KLWTLbNSmP\K\LPRLMNIPOVKLnoi

uvwx�v����������
uvwx�x�LhJKLYSRINWOISNLTJWVVLPROVU\KLPRLIJKLYSRINWOILgU]LWVVLWVVSXWROKTLTIWIK\LPRLIJKLYSRINWOILkSOU]KRITiLjIK]TL
OSmKNK\LêLWVVSXWROKTLTJWVVLeKLTUbbVPK\L_SNLTUOJLW]SURITLWR\LêLTUOJLbKNTSRTLSNLKRIPIPKTLWTLIJKLlXRKNL]ŴL\PNKOIQLeUIL
IJKLYSRINWOISNLTJWVVLRSILeKLNKaUPNK\LISLK]bVŜLbKNTSRTLSNLKRIPIPKTLISLXJS]LIJKLYSRINWOISNLJWTLNKWTSRWeVKLSefKOIPSRi

uvwx�x�L}RVKTTLSIJKNXPTKLbNSmP\K\LPRLIJKLYSRINWOILkSOU]KRIT�
x� WVVSXWROKTLTJWVVLOSmKNLIJKLOSTILISLIJKLYSRINWOISNLS_L]WIKNPWVTLWR\LKaUPb]KRIL\KVPmKNK\LWILIJKLTPIKLWR\LWVVL

NKaUPNK\LIW|KTQLVKTTLWbbVPOWeVKLINW\KL\PTOSURIT�
x� YSRINWOISǸTLOSTITL_SNLURVSW\PR[LWR\LJWR\VPR[LWILIJKLTPIKQLVWeSNQLPRTIWVVWIPSRLOSTITQLSmKNJKW\QLbNS_PIQL

QPROVU\PR[LIJKLOSTITL_SNLeSR\TLWR\LSIJKNLK|bKRTKTLOSRIK]bVWIK\L_SNLTIWIK\LWVVSXWROKLW]SURITLTJWVVLeKL
PROVU\K\LPRLIJKLYSRINWOILgU]LeUILRSILPRLIJKLWVVSXWROKT�LWR\

xw XJKRKmKNLOSTITLWNKL]SNKLIJWRLSNLVKTTLIJWRLWVVSXWROKTQLIJKLYSRINWOILgU]LTJWVVLeKLW\fUTIK\LWOOSN\PR[V̂L
êLYJWR[KLlN\KNiLhJKLW]SURILS_LIJKLYJWR[KLlN\KNLTJWVVLNK_VKOILqnrLIJKL\P__KNKROKLeKIXKKRLWOIUWVLOSTITL
WR\LIJKLWVVSXWROKTLUR\KNLgKOIPSRL�i�isinLWR\LqsrLOJWR[KTLPRLYSRINWOISǸTLOSTITLUR\KNLgKOIPSRL�i�isisiL
hJKLYSRINWOISNLPTLRSILKRIPIVK\LISLSmKNJKW\LWR\LbNS_PILSRLURK|bKR\K\LWVVSXWROKLW]SURITLSNLWR̂LbSNIPSRTL
IJKNKS_i

uvwx�xwLZWIKNPWVTLWR\LKaUPb]KRILUR\KNLWRLWVVSXWROKLTJWVVLeKLTKVKOIK\LêLIJKLlXRKNLXPIJLNKWTSRWeVKLbNS]bIRKTTi

uvwx�v��������������
uvwx�x�LtNPSNLISLTIWNIPR[LIJKLcSNdQLIJKLYSRINWOISNLTJWVVL\KTP[RWIKLIJKLtNSfKOILZWRW[KNQLgUbKNPRIKR\KRILWR\LSIJKNLdK̂L
PR\PmP\UWVTLXJSLTJWVVLeKLWTTP[RK\LISLIJKLtNSfKOILIJNSU[JLWR\LPROVU\PR[L�PRWVLYS]bVKIPSRiLgUOJL\KTP[RWIPSRTLTJWVVLeKLPRL
XNPIPR[LWR\LbNSmP\K\LISLIJKLYSRTINUOIPSRLZWRW[KNQLMNOJPIKOILWR\LlXRKNLWR\LTJWVVLPROVU\KLIJKLaUWVP_POWIPSRTLS_LTUOJL
PR\PmP\UWVTiLhJKLgUbKNPRIKR\KRILTJWVVLeKLPRLWIIKR\WROKLWILIJKLtNSfKOILTPIKLIJNSU[JSUILIJKLXSNdQLNK]WPRLSRLIJKLtNSfKOIL
TPIKLRSILVKTTLIJWRLKP[JILJSUNTLbKNL\ŴQL_PmKL\ŴTLbKNLXKKdQLURIPVLIKN]PRWIPSRLS_LIJKLYSRINWOIQLURVKTTLIJKLfSeLPTLTUTbKR\K\QL
XSNdLPTLTISbbK\LêLIJKLlXRKNQLSNLRSLXSNdLPTLTOJK\UVK\iLhJKLgUbKNPRIKR\KRILTJWVVLeKLWbbNSmK\LêLIJKLlXRKNLPRLPITLTSVKL
\PTONKIPSRiLgWP\LNKbNKTKRIWIPmKTLTJWVVLeKLaUWVP_PK\LPRLIJKLÎbKLS_LXSNdLISLeKLUR\KNIWdKRLWR\LTJWVVLRSILeKLOJWR[K\L\UNPR[L
IJKLOSUNTKLS_LOSRTINUOIPSRLXPIJSUILIJKLbNPSNLXNPIIKRLOSRTKRILS_LIJKLlXRKNiLgJSUV\LWLNKbNKTKRIWIPmKLVKWmKLIJKL
YSRINWOISǸTLK]bVŜQLIJKLYSRINWOISNLTJWVVLbNS]bIV̂L\KTP[RWIKLWLRKXLNKbNKTKRIWIPmKiLhJKLlXRKNLTJWVVLJWmKLIJKLNP[JIQLWIL
WR̂LIP]KLWR\LPRLPITLTSVKL\PTONKIPSRQLISL\PNKOILWLOJWR[KLPRLIJKLYSRINWOISǸTLNKbNKTKRIWIPmKTLP_LIJKPNLbKN_SN]WROKLPTL
URTWIPT_WOISN̂iLjRLIJKLKmKRILS_LTUOJLWL\K]WR\QLIJKLYSRINWOISNLTJWVVLXPIJPRLTKmKRLq�rL\ŴTLW_IKNLRSIP_POWIPSRLIJKNKS_QL
NKbVWOKLTWP\LPR\PmP\UWVqTrLXPIJLWRLPR\PmP\UWVqTrLTWIPT_WOISN̂LISLIJKLlXRKNQLPRLIJKLlXRKǸTLTSVKL\PTONKIPSRiLj_LTWP\L
NKbVWOK]KRILPTL\PTWbbNSmK\QLIJKLYSRINWOISNL]ŴQLWILIJKLlXRKǸTLSbIPSRQLeKLIKN]PRWIK\L_SNLOWUTKiLhJKLgUbKNPRIKR\KRIL
TJWVVLNKbNKTKRILIJKLYSRINWOISNQLWR\LOS]]URPOWIPSRTL[PmKRLISLIJKLgUbKNPRIKR\KRILTJWVVLeKLWTLePR\PR[LWTLP_L[PmKRLISLIJKL
YSRINWOISNiLhJKLlXRKNLTJWVVLJWmKLRSLSeVP[WIPSRLISL\PNKOILSNL]SRPISNLIJKLYSRINWOISǸTLK]bVŜKKTiLMVVLNK_KNKROKTLJKNKPRL
ISLIJKLgUbKNPRIKR\KRILTJWVVLeKLIWdKRLISL]KWRLIJKLYSRINWOISǸTLTUbKNPRIKR\PR[LTIW__iL�WOJLgUeOSRINWOISNLTJWVVL\KTP[RWIKL
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IJKLMNOPKQILRSTSUKNVLWXYKNZTIKT[KTILST[LOIJKNL\K]LZT[ẐZ[XS_̀LaJOL̀JS__LbKLS̀̀ZUTK[LIOLIJKLMNOPKQIcLdeYONISTIL
QOeeXTZQSIZOT̀L̀JS__LbKLQOTfZNeK[LZTLaNZIZTUcLgIJKNLQOeeXTZQSIZOT̀L̀JS__LbKL̀ZeZ_SN_]LQOTfZNeK[LOTLaNZIIKTLNKhXK̀IL
ZTLKSQJLQS̀KcLiJKLjOTINSQIONk̀LWXYKNZTIKT[KTIL̀JS__LSIIKT[LS__LMNOPKQILeKKIZTÙVLNKUSN[_K̀̀LOfLaJKIJKNLJK_[LYNZONLIOLONL
fO__OaZTULWXb̀ISTIZS_LjOeY_KIZOTLOfLIJKLlON\c

mnopqprLiJKLjOTINSQIONL̀JS__LYNÔZ[KVLONLOIJKNaZ̀KL̀KKLIJSIVLIJKLMNOPKQILRSTSUKNVLONLWXYKNZTIKT[KTÌLONLNK̀YOT̀Zb_KL
aON\KǸLOfLIJKLjOTINSQIONLST[LZÌLeSPONLWXbQOTINSQIOǸLSNKLKhXZYYK[LaZIJLQK__X_SNLYJOTK̀LST[LNS[ZÒcLiJKLjOTINSQIONL
J̀S__LYNÔZ[KLIJKLgaTKNVLIJKLjOT̀INXQIZOTLRSTSUKNVLST[LIJKLsNQJZIKQILaZIJLIJKLTXebKNLfONLKSQJLYJOTKLST[LaON\KNc

mnopqpoLiJKLjOTINSQIONk̀L̀XYKN̂Z̀ON]LYKǸOTTK_VLZTQ_X[ZTULWXYKNZTIKT[KTÌLST[LIJKZNLS̀̀ Z̀ISTÌVL̀JS__LbKL̂KǸK[LZTLIJKL
tTU_Z̀JL_STUXSUKcLdTLIJKLK̂KTILIJKLjOTINSQIONk̀L̀XYKN̂Z̀ON]LYKǸOTTK_VLWXYKNZTIKT[KTÌLST[LIJKZNLS̀̀ Z̀ISTÌLSNKLTOIL
K̂ǸK[LZTLIJKLtTU_Z̀JL_STUXSUKVLIJKLjOTINSQIONL̀JS__LKeY_O]LIJKL̀KN̂ZQK̀LOfLSLfX__uIZeKLOTùZIKLZTIKNYNKIKNLIOLfSQZ_ZISIKL
QOeeXTZQSIZOT̀LaZIJL̀XQJL̀XYKN̂Z̀ON]LYKǸOTTK_c

mopqpvwiJKLjOTINSQIONL̀JS__LTOILNK[XQKLONLIKNeZTSIKL̀XYKN̂Z̀ZOTLOfLIJKLlON\VLTONLQJSTUKLIJKL̀XYKNZTIKT[KTILaZIJOXILIJKL
YNZONLaNZIIKTLSYYNÔS_LOfLIJKLgaTKNc

mopqpx�dfVLfONLST]LNKS̀OTVLIJKLjOTINSQIONLIS\K̀LSTLSQIZOTLNK̀X_IZTULZTLST]LOfLIJKLQJSTUK̀LTOIK[LZTLWXb̀KQIZOTLyczc{VLIJKL
gaTKNLeS]LIS\KLNKeK[ZS_LSQIZOTLIOL|}~��|LQOTIZTXK[LYNOUNK̀̀LOfLIJKLlON\VLZTQ_X[ZTULIJKLJZNZTULOfL̀XZISb_KL̀XYKN̂Z̀ON]L
YKǸOTTK_VLST[LQJSNUKLIJKLjOTINSQIONLS__LQÒÌLS̀̀OQZSIK[LaZIJLIJK̀KLNKeK[ZS_LSQIZOT̀LZTQ_X[ZTULIJKLQÒÌLOfL_KUS_LST[L
S[[ZIZOTS_LQOT̀INXQIZOTLeSTSUKeKTILST[LSNQJZIKQIXNS_L̀KN̂ZQK̀c
mopqp�niJKLjOTINSQIONL̀JS__LfXNTZ̀JLIJKLjOT̀INXQIZOTLRSTSUKNVLZTLaNZIZTULIJKLTSeK̀VLS[[NK̀̀ K̀LST[LIK_KYJOTKLTXebKNLOfL
IJKLeKebKǸLOfLJZ̀LONUSTZ�SIZOTLaJOLQSTLbKLQOTISQIK[LZTLIJKLK̂KTILOfLSTLOffuJOXǸLKeKNUKTQ]LSILIJKLbXZ_[ZTUcL

mopqp�niJKLjOTINSQIONL̀JS__LSIIKT[LYNOUNK̀̀LeKKIZTÙLaZIJLIJKLjOT̀INXQIZOTLRSTSUKNLST[L̀XQJLOIJKNLYKǸOT̀LIJKLOaTKNL
eS]LNKhXZNKcLiJKLYNOUNK̀̀LeKKIZTÙL̀JS__LZTQ_X[KLS__L\K]LYKǸOTTK_LOTLIJKLPObVLZTQ_X[ZTULIJKLQOTINSQIONLST[L
X̀bQOTINSQIOǸVLONLOIJKNLYKǸOT̀LZTLQJSNUKLOfL̂SNZOX̀LYJS̀K̀LOfLIJKLaON\cL

mopqp�nMNZONLIOLIJKLQOeeKTQKeKTILOfLlON\VLIJKLjOTINSQIONL̀JS__LYNÔZ[KLIJKLjOT̀INXQIZOTLRSTSUKNLST[LIJKL
sNQJZIKQILaZIJ�
c�LsLaNZIIKTL_Z̀ILOfL̀XbQOTINSQIOǸVL̀XbùXbQOTINSQIOǸVL̀XYY_ZKǸLST[L̂KT[OǸLaZIJLTSeK̀VLS[[NK̀̀ K̀VL
IK_KYJOTKLTXebKǸVLST[L[K̀QNZYIZOT̀LOfLIJKLaON\LIJK]L̀JS__LYKNfONeLONLfXNTZ̀J�
c�LiJKLTSeKVLS[[NK̀̀LST[LIK_KYJOTKLTXebKNLOfLIJKLbOT[ZTULQOeYST]VLbST\ZTULST[LZT̀XNSTQKLQOeYST]LfONL
IJKLjOTINSQIONLZTQ_X[ZTULIJKLTSeKVLS[[NK̀̀LST[LIK_KYJOTKLTXebKNLOfLKSQJLbOT[ZTULQOeYST]k̀L
YNZeSN]LQOTISQILNKYNK̀KTISIẐKLfONLIJKLMNOPKQI�
cyL�KISZ_K[LWXbQOTINSQIONL̀QJK[X_K̀LZT[ZQSIZTULIJKLSYYNO�ZeSIKLhXSTIZI]LOfL̀JOYL[NSaZTÙVL̀KhXKTQKVL
IZeZTULST[LeSTL_OS[ZTU�LST[
c{LsLQS̀JLf_OaLYNOPKQIZOTLfONLIJKL_ZfKLOfLIJKLMNOPKQIVLZTQ_X[ZTULSL̀QJK[X_KLST[LUNSYJL̀JOaZTULIJKLSeOXTIL
OfLlON\LYNOPKQIK[LIOLbKLQOeY_KIK[LKSQJLeOTIJLONLbZ__ZTULYKNZO[LST[LSL[O__SNL̂S_XKLfONLIJKLSTIZQZYSIK[L
bZ__ZTÙLKSQJLeOTIJLONLbZ__ZTULYKNZO[cLiJZ̀L̀JS__LbKLQOeY_KIK[LSfIKNLSTLSUNKK[LXYOTL̀QJK[X_KLOfL̂S_XK̀L
JS̀LbKKTLSYYNÔK[Lb]LIJKLjOT̀INXQIZOTLRSTSUK

mnop��n������������n������������n���n���������n���������
mnop��p�LiJKLjOTINSQIONVLYNOeYI_]VLbXILZTLTOLK̂KTIL_SIKNLIJSTL�{L[S]̀VLSfIKNLbKZTULSaSN[K[LIJKLjOTINSQIVL̀JS__LYNKYSNKL
ST[L̀XbeZILfONLIJKLgaTKNk̀LST[LsNQJZIKQIk̀LZTfONeSIZOTLST[LIJKLjOT̀INXQIZOTLRSTSUKNk̀LSYYNÔS_LSLjOTINSQIONk̀L
QOT̀INXQIZOTL̀QJK[X_KLfONLIJKLlON\LZTLK_KQINOTZQLfONeSILaZIJLYNK[KQK̀̀ONL_OUZQcLiJKLQOT̀INXQIZOTL̀QJK[X_KL̀JS__L
QOTISZTL[KISZ_LSYYNOYNZSIKLfONLIJKLMNOPKQIVLZTQ_X[ZTUL���LIJKL[SIKLOfLQOeeKTQKeKTILOfLIJKLlON\VLZTIKNZeL̀QJK[X_KL
eZ_K̀IOTKL[SIK̀VLST[LIJKL[SIKLOfLWXb̀ISTIZS_LjOeY_KIZOT�L���LSTLSYYONIZOTeKTILOfLIJKLlON\Lb]LQOT̀INXQIZOTLSQIẐZI]�L
ST[L�y�LIJKLIZeKLNKhXZNK[LfONLQOeY_KIZOTLOfLKSQJLYONIZOTLOfLIJKLlON\cLiJKLjOTINSQIONk̀LQOT̀INXQIZOTL̀QJK[X_KL̀JS__L
YNÔZ[KLfONLIJKLON[KN_]LYNOUNK̀̀ZOTLOfLIJKLlON\LIOLQOeY_KIZOTVLST[L̀JS__LTOILK�QKK[LIZeKL_ZeZÌLQXNNKTILXT[KNLIJKL
jOTINSQIL�OQXeKTÌcLiJKLjOTINSQIONk̀LQOT̀INXQIZOTL̀QJK[X_KL̀JS__LbKLNK̂Z̀K[LSILSYYNOYNZSIKLZTIKN̂S_̀LS̀LNKhXZNK[Lb]L
IJKLQOT[ZIZOT̀LOfLIJKLlON\LST[LMNOPKQIcL

 ¡¢£¢¤£¢¥¦§̈©ª©«©̈¬
mnop��p�p�LiZeKLZ̀LOfLIJKLK̀̀KTQKLfONLIJZ̀LMNOPKQIcLiJKLlON\L̀JS__LbKLYKNfONeK[LQOTIZTXOX̀_]LST[LaZIJOXILZTIKNNXYIZOTVL
ÒLIJSILS__LlON\LQSTLbKLQOeY_KIK[LZTLIJKLIZeKL̀KILfONIJLZTLIJKLjOTINSQIL�OQXeKTÌc



�����

�

����	
��������������������
�������������� ����� �!�"��������##������$���$��%�"��&'��������!����$�������
(����������$ )�&�����!����$�������
(����������$ )�&��� )�
��������*
�
 �!�"�&�����
���!���	
�����$)�!�����!"�!�+$�
(�'��������!����$�������
(����������$��'��$�"
������,!$���
"���"�!���-.�/.0��1'�
����2�32���0�
��"���4�"���5
����000���3�,������6����$�
���32��2���0 ��$��
��(
����$!#� ��$�#����$�"�(
��
��7�����$��
�#� �!�"�!��
�#��8���$�"����!��
�"!����,������������
�
���!���	
�����$9�'��$�
(�:��%�����'
����
����
��������%�
#!��
�$ ��7!�#�"
���(
;!�!�
���!��$��
�
<=>?@AB�>=C� D��E/0E�/�/F

GG

HIJKLMKLKNOPQROSRTURVWROXYOZQRO[X\]OSQ̂__ÒROSWQRaU_RaObcZQOZQROdbVR\OSXÔSOZXOecVcecfROcVZR\YR\RVWRObcZQOZQRO
dbVR\gSOUSROXYORhcSZcViOSZ\UWZU\RSjÔVaOZQROdbVR\gSÔkk\Xl̂_OSQ̂__ÒROX̀ẐcVRaOk\cX\OZXOSẐ\ZcViOXYOZQRO[X\]m

HIJKLMKLKJOPQROnXVZ\̂WZX\OSQ̂__OWXVYX\eOZXOZQROeXSZO\RWRVZOo\XpRWZOqWQRaU_RjÔVaÔ__O[X\]OSQ̂__ÒROWXek_RZRaOXVOX\O
R̀YX\ROZQROâZRSORSẐ̀_cSQRaOcVOZQROnXVZ\̂WZOrXWUeRVZSmOPQROnXVZ\̂WZX\OSQ̂__OeXVcZX\OZQROk\Xi\RSSOXYOZQRO[X\]OYX\O
WXVYX\êVWRObcZQOZQRO\RTUc\ReRVZSOXYOZQROo\XpRWZOqWQRaU_RÔVaOSQ̂__Ok\XekZ_sÔalcSROZQROdbVR\ÔVaOnXVSZ\UWZcXVO
t V̂̂iR\OXYÔVsOaR_̂sSOX\OkXZRVZĉ_OaR_̂sSm

HIJKLMKNKLuPQROnXVSZ\UWZcXVOt V̂̂iR\OSQ̂__Ok\Rk̂\RjOkÙ_cSQjÔVajOY\XeOZceRvZXvZceRjO\RlcSRÔOêSZR\OcVZRi\̂ZRaOo\XpRWZO
qWQRaU_RÒ̂SRaOUkXVOZQROWXVSZ\UWZcXVOSWQRaU_RSOSÙecZZRaÒsOZQROl̂\cXUSOo\ceROnXVZ\̂WZX\SmOŵc_U\RÒsOZQROnXVZ\̂WZX\O
ZXOYU\VcSQÔVsO\RTUc\RaOSWQRaU_ROX\OSWQRaU_RO\RlcScXVOcVÔOZceR_sOêVVR\OSQ̂__ORVZcZ_ROZQROnXVSZ\UWZcXVOt V̂̂iR\OZXO
k\Rk̂\RÔOSWQRaU_ROYX\OZQROnXVZ\̂WZX\gSO[X\]jOZXObQcWQOZQROnXVZ\̂WZX\OSQ̂__ÒRÒXUVam

HIJKLMKNKNOPQROnXVZ\̂WZX\OSQ̂__OWXXkR\̂ZRObcZQOZQROnXVSZ\UWZcXVOt V̂̂iR\OcVOSWQRaU_cViÔVaOkR\YX\ecViOZQRO
nXVZ\̂WZX\gSO[X\]OZXÔlXcaOWXVY_cWZjOaR_̂sOcVOX\OcVZR\YR\RVWRObcZQOZQRO[X\]OXYOXZQR\OnXVZ\̂WZX\SOX\OZQROWXVSZ\UWZcXVOX\O
XkR\̂ZcXVSOXYOZQROdbVR\gSOXbVOYX\WRSmOPQROdbVR\OSQ̂__OQ̂lROZQRO\ciQZjObcZQXUZOkRV̂_ZsjOZXOac\RWZOZQROnXVZ\̂WZX\OZXO
aR_̂sjOkXSZkXVROX\O\RSWQRaU_RÔVsOkX\ZcXVOXYOZQRO[X\]OZQ̂ZOêsOcVZR\YR\RObcZQOX\OacS\UkZOZQROXkR\̂ZcXVSOXYOZQROdbVR\m

HIJKLMKJOPQROnXVZ\̂WZX\OSQ̂__OWXVYX\eOZXOZQROeXSZO\RWRVZOo\XpRWZOqWQRaU_Rm

HIJKLMKxOyVOZQRORlRVZOZQROdbVR\OaRZR\ecVRSOZQ̂ZOZQROkR\YX\êVWROXYOZQRO[X\]OQ̂SOVXZOk\Xi\RSSRaOZXOZQRO_RlR_OXYO
WXek_RZcXVO\RTUc\RaOXYOZQROnXVZ\̂WZOrXWUeRVZSOX\OZQ̂ZOZQROnXVZ\̂WZX\OQ̂SOŶc_RaOZXOêcVẐcVOcZSOWXVSZ\UWZcXVOSWQRaU_RO
X\OZQROo\XpRWZOqWQRaU_RjOZQROdbVR\OSQ̂__OQ̂lROZQRO\ciQZOZXOX\aR\OZQROnXVZ\̂WZX\OZXOẐ]ROWX\\RWZclROeR̂SU\RSOVRWRSŜ\sOZXO
RhkRacZROZQROk\Xi\RSSOXYOWXVSZ\UWZcXVOcVW_UacViObcZQXUZO_cecẐZcXVSjÔaacZcXV̂_OSQcYZSjOXlR\ZceRjÔaacZcXV̂_OêVkXbR\O
X\ORTUckeRVZÔSObR__ÔSOXZQR\OScec_̂\OeR̂SU\RSOzQR\RcV̂YZR\O\RYR\\RaOZXOWX__RWZclR_sÔSO{RhZ\̂X\acV̂\sOeR̂SU\RS{|mOqUWQO
RhZ\̂X\acV̂\sOeR̂SU\RSOSQ̂__OWXVZcVUROUVZc_OZQROk\Xi\RSSOXYO[X\]OWXek_cRSObcZQOec_RSZXVRÔVaOW\cZcŴ_Ok̂ZQOâZRSOSRZO
YX\ZQOcVOZQROnXVZ\̂WZOrXWUeRVZSÔVaOZQROo\XpRWZOqWQRaU_RmOPQROnXVZ\̂WZX\OSQ̂__OVXZÒRORVZcZ_RaOZXÔVÔapUSZeRVZOcVO
nXVZ\̂WZOqUeOX\OnXVZ\̂WZOPceROcVOWXVVRWZcXVObcZQORhZ\̂X\acV̂\sOeR̂SU\RSO\RTUc\RaÒsOZQROdbVR\m

HIJKLMK}OPQROnXVZ\̂WZX\OSQ̂__Ok\Rk̂\RÔOSÙecZẐ_OSWQRaU_RjOk\XekZ_sÔYZR\ÒRcViÔb̂\aRaOZQROnXVZ\̂WZÔVaOZQR\R̂YZR\O
UkâZROcZÔSOVRWRSŜ\sOZXOêcVẐcVÔOWU\\RVZOSÙecZẐ_OSWQRaU_RjÔVaOSQ̂__OSÙecZOZQROSWQRaU_RzS|OYX\OZQROnXVSZ\UWZcXVO
t V̂̂iR\gSÔVaO~\WQcZRWZgSÔkk\Xl̂_mOPQRO~\WQcZRWZÔVaOnXVSZ\UWZcXVOt V̂̂iR\gSÔkk\Xl̂_OSQ̂__OVXZOUV\R̂SXV̂ _̀sÒRO
aR_̂sRaOX\ObcZQQR_amOPQROSÙecZẐ_OSWQRaU_ROSQ̂__Oz�|ÒROWXX\acV̂ZRaObcZQOZQROnXVZ\̂WZX\gSOWXVSZ\UWZcXVOSWQRaU_RjÔVaO
z�|Ô__XbOZQROnXVSZ\UWZcXVOt V̂̂iR\ÔVaO~\WQcZRWZO\R̂SXV̂ _̀ROZceROZXO\RlcRbOSÙecZẐ_SmOyYOZQROnXVZ\̂WZX\OŶc_SOZXO
SÙecZÔOSÙecZẐ_OSWQRaU_RjOZQROnXVZ\̂WZX\OSQ̂__OVXZÒRORVZcZ_RaOZXÔVsOcVW\R̂SROcVOnXVZ\̂WZOqUeOX\ORhZRVScXVOXYO
nXVZ\̂WZOPceRÒ̂SRaOXVOZQROZceRO\RTUc\RaOYX\O\RlcRbOXYOSÙecZẐ_Sm

HIJKLMK�OPQROnXVZ\̂WZX\OSQ̂__Ok̂\ZcWck̂ZRObcZQOXZQR\OnXVZ\̂WZX\SjOZQROnXVSZ\UWZcXVOt V̂̂iR\ÔVaOdbVR\OcVO\RlcRbcViO
V̂aOWXX\acV̂ZcViÔ__OSWQRaU_RSOYX\OcVWX\kX\̂ZcXVOcVZXOZQROo\XpRWZOqWQRaU_ROZQ̂ZOcSOk\Rk̂\RaÒsOZQROnXVSZ\UWZcXVO
t V̂̂iR\mOPQROnXVZ\̂WZX\OSQ̂__O\RlcSROZQROWXVSZ\UWZcXVOSWQRaU_RÔVaOSÙecZẐ_OSWQRaU_RÔSOaRReRaOVRWRSŜ\sÒsOZQRO
nXVSZ\UWZcXVOt V̂̂iR\OZXOWXVYX\eOZXOZQROo\XpRWZOqWQRaU_RÔVaOZQROnXVZ\̂WZOrXWUeRVZSmO

HIJKLMK�OPQROnXVZ\̂WZX\OSQ̂__OkR\YX\eOZQRO[X\]OcVOiRVR\̂_ÔWWX\âVWRObcZQOZQROeXSZO\RWRVZOWXVSZ\UWZcXVOSWQRaU_RSO
SÙecZZRaOZXOZQROdbVR\jOnXVSZ\UWZcXVOt V̂̂iR\ÔVaO~\WQcZRWZÔVaOcVWX\kX\̂ZRaOcVZXOZQRÔkk\XlRaOo\XpRWZOqWQRaU_RmO
PQROnXVZ\̂WZX\OSQ̂__OeXVcZX\OZQROk\Xi\RSSOXYOZQRO[X\]OYX\OWXVYX\êVWRObcZQOZQRO\RTUc\ReRVZSOXYOcZSOWXVSZ\UWZcXVO
SWQRaU_RÔVaOo\XpRWZOqWQRaU_RÔVaOSQ̂__Ok\XekZ_sÔalcSROZQROdbVR\OXYÔVsOaR_̂sSOX\OkXZRVZĉ_OaR_̂sSÔYYRWZcViOZQRO
W\cZcŴ_Ok̂ZQm

HIJKLMK�OyYOZQROnXVZ\̂WZX\OŶc_SOZXOêcVẐcVOZQRÔkk\XlRaOWXVSZ\UWZcXVOSWQRaU_ROX\Oo\XpRWZOqWQRaU_RÔVaOeRRZÔ__OW\cZcŴ_O
k̂ZQOâZRSOYX\OZQRO[X\]jOZQROdbVR\OêsO\RTURSZÔO\RWXlR\sOk_̂VOY\XeOZQROnXVZ\̂WZX\ÔVaO\RSR\lRSOZQRO\ciQZOZXObcZQQX_aO
k̂seRVZOUVZc_OSUWQOZceRÔSOZQROnXVZ\̂WZX\OSÙecZSÔO\RWXlR\sOk_̂VmOPQRO\RWXlR\sOk_̂VOeUSZOSQXbOQXbOZQRO[X\]OêsO
k_̂USc̀_sÒRÒ\XUiQZOXVOSWQRaU_RjOcVW_UacVijÔSOVRWRSŜ\sjÔWWR_R\̂ZcXVOXYOZQRO[X\]ÒsOeR̂VSOXYOXlR\ZceRjÔaacZcXV̂_O
W\RbSjÔaacZcXV̂_OSQcYZSjÔaacZcXV̂_ORTUckeRVZOX\O\RvSRTURVWcViOXYOZQRO[X\]OZXÔWQcRlROWXek_RZcXVOXYOZQRO\RêcVcViO
W\cZcŴ_Ok̂ZQOâZRSOcVOZQROWXVSZ\UWZcXVOSWQRaU_ROX\Oo\XpRWZOqWQRaU_RmOPQROnXVZ\̂WZX\OSQ̂__OSÙecZÔSOk̂\ZOXYOcZSO\RWXlR\sO
k_̂V�Ozc|ÔO{\RSXU\WRO_X̂aRa{OSWQRaU_ROSQXbcViOZQROnXVZ\̂WZX\gSOk_̂VOZXOaRk_XsOêVkXbR\OkR\OZ\̂aRjOkR\ObX\]Ô\R̂jOkR\O
âsjOZXiRZQR\ObcZQORSSRVZĉ_OêZR\ĉ_SÔVaORTUckeRVZjÔVaOXZQR\O\RSXU\WRSOVRWRSŜ\sOZXOZceR_sÔWWXek_cSQOZQRO[X\]�O
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IJKLMNNOLILPQRSQTTULVWRRULIXTIKVLYZXTK[WTLNKTJPN\]NĴLPIYUYLPRL_TLIZZR̀ aWNYXTKLQNPXNJLPXTLZR̀ NĴLPQRLQTTULaTbNRKcL
PXTLQRbULIbTIYLIJKLZIPT̂RbNTYLR\LQRbUcLIJKLJTZTYYIb]L̀IJaRQTbLbTYR[bZTYcLPR̂TPXTbLQNPXLRPXTbLKIPILJTZTYYIb]LPRL
KT̀RJYPbIPTLPRLPXTLdQJTbLPXTLeNI_NWNP]LR\LPXTLfRJPbIZPRbgYLbTZReTb]LaWIJLMVhLiTTULjWIJYVOkLlXTLfRJPbIZPRbLYXIWWL
ZRJPNJ[TLPRLY[_̀ NPLhLiTTULjWIJYL[JPNWLTNPXTbLPXTLfRJPbIZPRbLKT̀RJYPbIPTYLPXIPLPXTLjbRmTZPLnZXTK[WTLXIYLbTZReTbTKL\bR̀ L
PXTL[JToZ[YTKLKTWI]cLRbLPXTLdQJTbLJRPN\NTYLPXTLfRJPbIZPRbLNJLQbNPNĴLPXIPL\[bPXTbLhLiTTULjWIJYLIbTLJRLWRĴTbLbTp[NbTKkL
lXTLZRYPLR\LabTaIbNĴLIJKLaTb\Rb̀NĴLPXTLbTZReTb]LaWIJLYXIWWL_TL_RbJTLYRWTW]L_]LPXTLfRJPbIZPRbkLqRLIaabReIWLRbL
ZRJYTJPL_]LPXTLdQJTbLR\LIJ]LaWIJL\RbLbTYTp[TJZNĴLRbLIZZTWTbIPNRJLR\LPXTLiRbULY[_̀ NPPTKL_]LfRJPbIZPRbLYXIWWL
ZRJYPNP[PTLILQINeTbL_]LdQJTbLR\LIJ]LKÌ ÎTYLRbLWRYYTYLQXNZXLPXTLdQJTbL̀I]LY[\\TbL_]LbTIYRJLR\LY[ZXLbTYTp[TJZNĴLRbL
PXTL\INW[bTLR\LfRJPbIZPRbLPRL̀TTPLPXTLn[_YPIJPNIWLfR̀ aWTPNRJLrIPTLRbLPXTL\NJIWLZR̀ aWTPNRJLKIPTk

stuvwxvyLlXTLfRJPbIZPRbLYaTZN\NZIWW]LbTabTYTJPYLIJKLQIbbIJPYLPRLPXTLdQJTbLPXIPLPXIPLPXTLfRJPbIZPLn[̀ LIJKLPXTLfRJPbIZPL
lǸTLZRJPT̀aWIPTLZR̀ aWNIJZTLQNPXLIWWLZ[bbTJPcLIJKLbTIYRJI_WTL\RbTYTTI_WTL\[P[bTcL\TKTbIWcLYPIPTLIJKLWRZIWLVnPI]LIPL
zR̀ TcVLVnRZNIWLrNYPIJZNĴVLIJKLbTWIPTKLRbKTbYcLbT̂[WIPNRJYLIJKL̂[NKIJZTLbTWIPTKLPRLWǸNPNĴLPXTLYabTIKLR\Lfd{|rS}~L
KNYTIYTLMPXTLVfd{|rL�Tp[NbT̀TJPYVOkL�ZZRbKNĴW]cLPXTLfRJPbIZPRbLXTbT_]LQINeTYLIJ]LZWIǸL\RbLIJLNJZbTIYTLNJLPXTL
fRJPbIZPLn[̀ LRbLIJLToPTJYNRJLR\LPXTLfRJPbIZPLlǸTLRJLIZZR[JPLR\LPXTLfd{|rL�Tp[NbT̀TJPYkLlXTLfRJPbIZPRbLYXIWWL
abR̀ aPW]LJRPN\]LPXTLdQJTbLR\LIJ]Lfd{|rL�Tp[NbT̀TJPYLPXIPLQR[WKLǸaIZPLPXTLjbRmTZPk

stuvwxvwxLr[TLPRLPXTLRĴRNĴLfd{|rS}~LaIJKT̀NZLIJKLPXTLbTY[WPNĴL[JZTbPINJP]LQNPXLbT̂IbKLPRcLÌRĴLRPXTbLPXNĴYcL
MIOLQXIPLbTYPbNZPNRJYcLN\LIJ]cLQNWWL_TLIaaWNZI_WTLPRLZRJYPb[ZPNRJLIZPNeNPNTYLK[TLPRL\TKTbIWcLYPIPTLRbLWRZIWLRbKTbYcLWIQYcL
bT̂[WIPNRJYLRbLb[WTYLbTWIPTKLPRLPXTLfd{|rS}~LaIJKT̀NZLMNJZW[KNĴcLQNPXR[PLWǸNPIPNRJcLYRZNIWLKNYPIJZNĴcLjj�cLZWTIJNĴL
IJKLKNYNJ\TZPNRJLbTp[NbT̀TJPYOLIJKLM_OLPXTLK[bIPNRJLR\LIJ]LbTYPbNZPNRJYLǸaRYTKLRJLZRJYPb[ZPNRJLIZPNeNPNTYcLPXTLdQJTbL
Ì]L̀RKN\]LPXTLYZXTK[WTLYTPL\RbPXLNJLPXTLfRJPbIZPLrRZ[̀ TJPYLIJKLPXTLjbRmTZPLnZXTK[WTkLnǸNWIbW]cLbTYPbNZPNRJYcLN\LIJ]cL
PXIPLQNWWL_TLRbLIbTLIaaWNZI_WTLPRLZRJYPb[ZPNRJLIZPNeNPNTYLK[TLPRL\TKTbIWcLYPIPTLRbLWRZIWLRbKTbYcLWIQYcLbT̂[WIPNRJYLRbLb[WTYL
bTWIPTKLPRLPXTLfd{|rS}~LaIJKT̀NZLMNJZW[KNĴcLQNPXR[PLWǸNPIPNRJcLYRZNIWLKNYPIJZNĴcLjj�cLZWTIJNĴLIJKLKNYNJ\TZPNRJL
bTp[NbT̀TJPYOL̀I]LZI[YTLPXTLdQJTbLPRLXIeTLPXTLiRbULRbLPXTLjbRmTZPLZR̀ T̀JZTLWIPTbLPXIJLPXTLKIPTLYaTZN\NTKLNJLPXTL
fRJPbIZPLrRZ[̀ TJPYkLlXTLfRJPbIZPRbLIZUJRQWTK̂TYLIJKLÎbTTYLPXIPLPXTbTLYXR[WKL_TLJRLIKKNPNRJIWLZR̀ aTJYIPNRJLaINKL
\RbLYZXTK[WTL̀RKN\NZIPNRJYLZI[YTKLKNbTZPW]LRbLNJKNbTZPW]L_]LPXTLfd{|rS}~LaIJKT̀NZkLlXTLfRJPbIZPRbL\[bPXTbL
IZUJRQWTK̂TYLIJKLÎbTTYLPXIPLNPYLYRWTLbT̀TK]L\RbLIJ]LYZXTK[WTL̀RKN\NZIPNRJYLRbLKTWI]YLZI[YTKLKNbTZPW]LRbLNJKNbTZPW]L_]L
PXTLfd{|rS}~LaIJKT̀NZLYXIWWL_TLIJLToPTJYNRJLR\LPXTLfRJPbIZPLlǸTcLN\LQIbbIJPTKkLlXTLfRJPbIZPRbL\[bPXTbL
IZUJRQWTK̂TYLIJKLÎbTTYLPXIPLNPLYXIWWLXIeTLRJL\NWTLIJKLabReNKTLILZRa]LPRLPXTLdQJTbLR\LNPYLQbNPPTJLfd{|rS}~L_[YNJTYYL
bTRaTJNĴLaWIJcLIJKLNPLYXIWWLZR̀ aW]LNJLIWWLbTYaTZPYLQNPXLY[ZXLaWIJL\RbLPXTLK[bIPNRJLR\LPXTLjbRmTZPkLlXTLfRJPbIZPRbcLJRPL
PXTLdQJTbcLYXIWWL_TLbTYaRJYN_WTL\RbLZR̀ aWNIJZTLQNPXLNPYLfd{|rS}~L_[YNJTYYLbTRaTJNĴLaWIJLIJKLIWWLYI\TP]L
bTp[NbT̀TJPYLIYYRZNIPTKLQNPXLfd{|rS}~LabRPTZPNRJYL\RbLQRbUTbYLIJKLPXTL̂TJTbIWLa[_WNZk

stuvwwt���������t���t�������t��t���t����
stuvwwvwLlXTLfRJPbIZPRbLYXIWWL̀INJPINJLIPLPXTLYNPTL\RbLPXTLdQJTbLRJTLZRa]LR\LPXTLrbIQNĴYcLnaTZN\NZIPNRJYcL�KKTJKIcL
fXIĴTLdbKTbYLIJKLRPXTbL�RKN\NZIPNRJYcLNJL̂RRKLRbKTbLIJKL̀IbUTKLZ[bbTJPW]LPRLNJKNZIPTL\NTWKLZXIĴTYLIJKLYTWTZPNRJYL
ÌKTLK[bNĴLZRJYPb[ZPNRJcLIJKLRJTLZRa]LR\LIaabReTKLnXRaLrbIQNĴYcLjbRK[ZPLrIPIcLnÌaWTYLIJKLYǸNWIbLbTp[NbTKL
Y[_̀ NPPIWYkLlXTYTLKRZ[̀ TJPYLYXIWWL_TLIeINWI_WTLPRLPXTL�bZXNPTZPLIJKLKTWNeTbTKLPRLPXTLfRJYPb[ZPNRJL�IJÎTbL\RbL
Y[_̀ NPPIWLPRLPXTLdQJTbL[aRJLZR̀ aWTPNRJLR\LPXTLiRbULIYLILbTZRbKLR\LPXTLiRbULIYLZRJYPb[ZPTKk

stuvwwv�LlXTLfRJPbIZPRbLYXIWWL̀INJPINJLIPLPXTLYNPTcLIJKLYXIWWL̀IUTLIeINWI_WTLPRLPXTLdQJTbcLfRJYPb[ZPNRJL�IJÎTbLIJKL
�bZXNPTZPcLRJTLbTZRbKLZRa]LR\LPXTLrbIQNĴYLMPXTLV�TZRbKLrbIQNĴYVOLNJL̂RRKLRbKTbkLlXTL�TZRbKLrbIQNĴYLYXIWWL_TL
abTaIbTKLIJKL[aKIPTKLK[bNĴLPXTLabRYTZ[PNRJLR\LPXTLfRJPbIZPRbgYLiRbUkLlXTLabNJPYL\RbL�TZRbKLrbIQNĴL[YTLQNWWL_TLILYTPL
R\L_WIZULWNJTLabNJPYLabReNKTKL_]LPXTL�bZXNPTZPLPRLPXTLfRJPbIZPRbLIPLPXTLYPIbPLR\LZRJYPb[ZPNRJkLlXTLfRJPbIZPRbLYXIWWL
ÌNJPINJLYINKLYTPLNJL̂RRKLZRJKNPNRJLIJKLYXIWWL[YTLZRWRbTKLaTJZNWYLPRL̀IbUL[aLYINKLYTPLQNPXLVbTZRbKLNJ\Rb̀IPNRJVLNJLIL
WT̂N_WTL̀IJJTbLPRLYXRQ�LMNOLKTeNIPNRJYL\bR̀ LPXTLrbIQNĴYL̀IKTLK[bNĴLZRJYPb[ZPNRJ�LMNNOLKTPINWYLNJLPXTLiRbULJRPL
abTeNR[YW]LYXRQJ�LMNNNOLZXIĴTYLPRLToNYPNĴLZRJKNPNRJYLRbLToNYPNĴLZRJKNPNRJYL\R[JKLPRLKN\\TbL\bR̀ LPXRYTLYXRQJLRJLIJ]L
ToNYPNĴLKbIQNĴY�LMNeOLPXTLIZP[IWLNJYPIWWTKLaRYNPNRJLR\LTp[Nà TJPcLaNaNĴcLZRJK[NPYcLWN̂XPLYQNPZXTYcLTWTZPbNZL\NoP[bTYcL
ZNbZ[NPNĴcLK[ZPYcLKÌaTbYcLIZZTYYLaIJTWYcLZRJPbRWLeIWeTYcLKbINJYcLRaTJNĴYcLIJKLYP[_SR[PYcLTPZk�LMeOLIbZXNPTZP[bIWLIJKL
YPb[ZP[bIWLZXIĴTYLNJLPXTLKTYN̂J�LIJKLMeNOLY[ZXLRPXTbLNJ\Rb̀IPNRJLIYLTNPXTbLPXTLdQJTbLRbL�bZXNPTZPL̀I]LbTIYRJI_W]L
bTp[TYPkL�PLPXTLZR̀ aWTPNRJLR\LPXTLQRbUcLPXTLfRJPbIZPRbLYXIWWLPbIJY\TbLIWWLNJ\Rb̀IPNRJLRJLbTZRbKLKbIQNĴYLPRL
bTabRK[ZN_WTLKbIQNĴYLQNPXLJTQLNJ\Rb̀IPNRJLZWR[KTKLIJKLJRPTKkLn[ZXLKbIQNĴYLYXIWWL_TLYPÌaTKLQNPXLPXTL
fRJPbIZPRbgYLJÌTLIJKLV�nS��|�lVLNJLPXTLWRQTbLbN̂XPXIJKLZRbJTbkLlXTLZRWRbTKLbTZRbKLKbIQNĴLIJKLPXTLIYS_[NWPL
bTabRK[ZN_WTLKbIQNĴLYXIWWL_TL\RbQIbKTKLPRLPXTLfRJYPb[ZPNRJL�IJÎTbL\RbLKTWNeTb]LPRLPXTLdQJTbkL�NJIWLaI]̀ TJPLIJKL
IJ]LbTPINJÎTLYXIWWLJRPL_TLK[TLIJKLRQNĴLPRLfRJPbIZPRbL[JPNWLPXTL�TZRbKLIJKL�YS�[NWPLKbIQNĴYLbTZTNeTLPXTLIaabReIWL
\bR̀ LPXTL�bZXNPTZPLIJKLPXTLdQJTbLMIJKLIWWLRPXTbLZWRYTR[PLbTp[NbT̀TJPYLIbTL̀TPOk
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IJKLMMLKNOPQNRSTUVWXUSVNYPWZZN[W\TUW\TNWZZNW]]VŜQ_N]QV[\UN_VẀ\TaYN\TNWN[WTTQVNYSNWYNUSN[WbQNUPQ[NWXXQYY\cZQNUSN
aŜQVT[QTUN\TY]QXUSVYNWT_NSUPQVNWdUPSV\eQ_NWaQTX\QYNPŴ\TaNfdV\Y_\XU\STNŜQVNUPQNgVSfQXUhNiZZNW]]VŜQ_N_VẀ\TaYNYPWZZN
cQǸVW]]Q_jN[WVbQ_NWT_N_QZ\̂QVQ_NUSNUPQNk̀ TQVǸ\UP\TNlmN_WnYNSoNo\TWZNXS[]ZQU\STNSoNUPQNRSTUVWXUSVpYNqSVbh

IJKLMrJstuvJwxyz{|}~�J�xu����Jwy�y�Jy|�Jsy�v��~
IJKLMrLMN�PS]N�VẀ\TaYNWVQN_VẀ\TaYjN_\WaVW[YjNYXPQ_dZQYjNWT_NSUPQVN_WUWNY]QX\WZZnN]VQ]WVQ_NoSVNUPQNqSVbNcnNUPQN
RSTUVWXUSVNSVNWN�dcXSTUVWXUSVjN�dc�YdcXSTUVWXUSVjN[WTdoWXUdVQVjNYd]]Z\QVjNSVN_\YUV\cdUSVNUSN\ZZdYUVWUQNYS[QN]SVU\STNSoN
UPQNqSVbhN�WXPNYdc[\UUWZNYPWZZNcQWVǸV\UUQTNXSTo\V[WU\STNUPWUNUPQNRSTUVWXUSVNPWYNYWU\Yo\Q_N\UYNScZ\aWU\STYNdT_QVNUPQN
RSTUVWXUN�SXd[QTUYǸ\UPNVQY]QXUNUSNUPQNRSTUVWXUSVpYNVQ̂\Q̀NWT_NW]]VŜWZNSoNUPQNYdc[\UUWZhNOPQNRSTUVWXUSVNYPWZZN
XS[]ZnǸ\UPNUPQN]VŜ\Y\STYNWT_N]VSXQ_dVQYNoSVN�PS]N�VẀ\TaYjNgVS_dXUN�WUWjNWT_N�W[]ZQYNYQUNoSVUPN\TN�]QX\o\XWU\STYN
�QXU\STNm�N��NmmjN��dc[\UUWZNgVSXQ_dVQYh�

IJKLMrLrNgVS_dXUN�WUWNWVQN\ZZdYUVWU\STYjNYUWT_WV_NYXPQ_dZQYjN]QVoSV[WTXQNXPWVUYjN\TYUVdXU\STYjNcVSXPdVQYjN_\WaVW[YjN
S]QVWU\TaNWT_N[W\TUQTWTXQN]VSXQ_dVQYjNWT_NSUPQVN\ToSV[WU\STNodVT\YPQ_NcnNUPQNRSTUVWXUSVNUSN\ZZdYUVWUQN[WUQV\WZYNSVN
Q�d\][QTUNoSVNYS[QN]SVU\STNSoNUPQNqSVbh

IJKLMrLKN�W[]ZQYNWVQN]PnY\XWZNQ�W[]ZQYNUPWUN\ZZdYUVWUQN[WUQV\WZYjNQ�d\][QTUjNSVǸSVb[WTYP\]jNWT_NQYUWcZ\YPNYUWT_WV_YN
cnǸP\XPNUPQNqSVbǸ\ZZNcQNfd_aQ_h

IJKLMrL�N�PS]N�VẀ\TaYjNgVS_dXUN�WUWjN�W[]ZQYjNWT_NY\[\ZWVNYdc[\UUWZYNWVQNTSUNRSTUVWXUN�SXd[QTUYhNOPQ\VN]dV]SYQN\YN
USN���N_Q[STYUVWUQNPS̀NUPQNRSTUVWXUSVN]VS]SYQYNUSNXSToSV[NUSNUPQN\ToSV[WU\STNa\̂QTNWT_NUPQN_QY\aTNXSTXQ]UNQ�]VQYYQ_N
\TNUPQNRSTUVWXUN�SXd[QTUYjNWT_N���NYPS̀NWNYnYUQ[NSVN]VS_dXUpYNWc\Z\UnNUSN[QQUNW]]Z\XWcZQNXV\UQV\WNoSVNUPSYQN]SVU\STYNSoN
UPQNqSVbNoSVǸP\XPNUPQNRSTUVWXUN�SXd[QTUYNVQ�d\VQNYdc[\UUWZYhN�Q̂\Q̀NcnNUPQNiVXP\UQXUNWT_NRSTYUVdXU\STN�WTWaQVN\YN
YdcfQXUNUSNUPQNZ\[\UWU\STYNSoN�QXU\STYN�h�h�mNUPVSdaPN�h�h��hN�ToSV[WU\STWZNYdc[\UUWZYNd]STǸP\XPNUPQNRSTYUVdXU\STN
�WTWaQVNWT_NiVXP\UQXUNWVQNTSUNQ�]QXUQ_NUSNUWbQNVQY]STY\̂QNWXU\STN[WnNcQNYSN\_QTU\o\Q_N\TNUPQNRSTUVWXUN�SXd[QTUYhN
�dc[\UUWZYNUPWUNWVQNTSUNVQ�d\VQ_NcnNUPQNRSTUVWXUN�SXd[QTUYN[WnNcQNVQUdVTQ_NcnNUPQNRSTYUVdXU\STN�WTWaQVNSVNiVXP\UQXUN
\̀UPSdUNWXU\STh

IJKLMrL�LMN�PS]N_VẀ\TaYNWT_N]VS_dXUNYdc[\UUWZYNoSVNWZZNY\UQN\[]VŜQ[QTUjNWVXP\UQXUdVWZjNYUVdXUdVWZjN[QXPWT\XWZjN
QZQXUV\XWZNWT_NY\aTWZǸSVbNYPWZZNcQNYdc[\UUQ_NUSNUPQNiVXP\UQXUNoSVN\UYNVQ̂\Q̀hN�QoQVNUSNRSTUVWXUN��QTQVWZjN�d]]ZQ[QTUWVnN
WT_NSUPQVNXST_\U\STY�N�QXU\STNSTN������OOi���NoSVN[SVQNXS[]ZQUQN\ToSV[WU\STh

IJKLMrL�LrNOPQNRSTUVWXUSVNVQ]VQYQTUYNWT_ǸWVVWTUYNUPWUNWZZNYPS]N_VẀ\TaYNYPWZZNcQN]VQ]WVQ_NcnNWN]QVYSTNSVNQTU\UnN
]SYYQYY\TaNQ�]QVU\YQNWT_NQ�]QV\QTXQN\TNUPQNUVW_QNoSVǸP\XPNUPQNYPS]N_VẀ\TaNPWYNcQQTN]VQ]WVQ_NWT_jN\oNVQ�d\VQ_NcnNUPQN
RSTUVWXUN�SXd[QTUYNSVNZẀjNcnNWNZ\XQTYQ_N]VSoQYY\STWZNQTa\TQQVh

IJKLMrL�NOPQNRSTUVWXUSVNYPWZZNVQ̂\Q̀NoSVNXS[]Z\WTXQǸ\UPNUPQNRSTUVWXUN�SXd[QTUYjNW]]VŜQjNWT_NYdc[\UNUSNUPQN
iVXP\UQXUjǸ\UPNXS]\QYNUSNUPQNRSTYUVdXU\STN�WTWaQVjN�PS]N�VẀ\TaYjNgVS_dXUN�WUWjN�W[]ZQYjNWT_NY\[\ZWVNYdc[\UUWZYN
VQ�d\VQ_NcnNUPQNRSTUVWXUN�SXd[QTUYjN\TNWXXSV_WTXQǸ\UPNUPQNgVSfQXUNYdc[\UUWZNYXPQ_dZQNW]]VŜQ_NcnNUPQNRSTYUVdXU\STN
�WTWaQVNWT_NiVXP\UQXUNSVjN\TNUPQNWcYQTXQNSoNWTNW]]VŜQ_NgVSfQXUNYdc[\UUWZNYXPQ_dZQjǸ\UPNVQWYSTWcZQN]VS[]UTQYYNWT_N
\TNYdXPNYQ�dQTXQNWYNUSNXWdYQNTSN_QZWnN\TNUPQNqSVbNSVN\TNUPQNWXU\̂\U\QYNSoNSUPQVNRSTUVWXUSVYjN�Q]WVWUQNRSTUVWXUSVYjNSVNUPQN
k̀ TQVpYNS̀TNoSVXQYhNOPQNRSTUVWXUSVNYPWZZNXSS]QVWUQǸ\UPNUPQNRSTYUVdXU\STN�WTWaQVN\TNUPQNXSSV_\TWU\STNSoNUPQN
RSTUVWXUSVpYN�PS]N�VẀ\TaYjNgVS_dXUN�WUWjN�W[]ZQYjNWT_NY\[\ZWVNYdc[\UUWZYǸ\UPNVQZWUQ_N_SXd[QTUYNYdc[\UUQ_NcnN
SUPQVNRSTUVWXUSVYh

IJKLMrL�LMN�SNQ�UQTY\STNSoNU\[QǸ\ZZNcQNaVWTUQ_NUSNUPQNRSTUVWXUSVNcQXWdYQNSoNoW\ZdVQNUSNPŴQNYPS]N_VẀ\TaYjN]VS_dXUN
_WUWjNWT_NYW[]ZQYNYdc[\UUQ_N\TNW[]ZQNU\[QNUSNWZZS̀NoSVNVQ̂\Q̀NcnNUPQNiVXP\UQXUNSVN\UYNXSTYdZUWTUYh

IJKLMrL�N�nNYdc[\UU\TaN�PS]N�VẀ\TaYjNgVS_dXUN�WUWjN�W[]ZQYjNWT_NY\[\ZWVNYdc[\UUWZYjNUPQNRSTUVWXUSVNVQ]VQYQTUYNUSN
UPQNk̀ TQVjNRSTYUVdXU\STN�WTWaQVjNWT_NiVXP\UQXUjNUPWUNUPQNRSTUVWXUSVNPWYN���NVQ̂\Q̀Q_NWT_NW]]VŜQ_NUPQ[jN���N
_QUQV[\TQ_NWT_N̂QV\o\Q_N[WUQV\WZYjNo\QZ_N[QWYdVQ[QTUYNWT_No\QZ_NXSTYUVdXU\STNXV\UQV\WNVQZWUQ_NUPQVQUSjNSVǸ\ZZN_SNYSjNWT_N
���NXPQXbQ_NWT_NXSSV_\TWUQ_NUPQN\ToSV[WU\STNXSTUW\TQ_Ǹ\UP\TNYdXPNYdc[\UUWZYǸ\UPNUPQNVQ�d\VQ[QTUYNSoNUPQNqSVbNWT_N
SoNUPQNRSTUVWXUN�SXd[QTUYh

IJKLMrL NOPQNRSTUVWXUSVNYPWZZN]QVoSV[NTSN]SVU\STNSoNUPQNqSVbNoSVǸP\XPNUPQNRSTUVWXUN�SXd[QTUYNVQ�d\VQNYdc[\UUWZNWT_N
VQ̂\Q̀NSoN�PS]N�VẀ\TaYjNgVS_dXUN�WUWjN�W[]ZQYjNSVNY\[\ZWVNYdc[\UUWZYjNdTU\ZNUPQNVQY]QXU\̂QNYdc[\UUWZNPWYNcQQTN
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IJKLJMJNOPQNOPRRISKJNOTUOVWJOXIYWLVJYVZO[J\]T̂ L\\LSQOS_OIJ̀JYVJNONSY]̂ JQV\O\WPaaOTJORJI_SÎJNOMLVWLQObcOYPaJQNPIO
NPU\dOSIO\SSQJIOL_OIJe]LIJNOTUOVWJORISfIJ\\OS_OYSQ\VI]YVLSQZOgSOYaPL̂O_SIONJaPUOSIOYS\VO\WPaaOTJOPYYJRVJNOP\OPOIJ\]aVOS_O
IJ̀JYVJNO\]T̂ LVVPaONSY]̂ JQV\ZOh_OVWJOXIYWLVJYVOL\OIJe]LIJNOVSOIJKLJMOVWJOiSQVIPYVSIj\O\]T̂ LVVPaÔSIJOVWPQOVMLYJdOVWJO
iSQVIPYVSIO\WPaaOTJPIOVWJOYS\VOPQNOJkRJQ\JOP\\SYLPVJNOMLVWO\]YWOPNNLVLSQPaOIJKLJMOP\O\JVO_SIVWOLQOVWJOlIS̀JYVOmPQ]PaZ

nopqrsqtOuWJOvSIwO\WPaaOTJOLQOPYYSINPQYJOMLVWOPRRISKJNO\]T̂ LVVPa\OJkYJRVOVWPVOVWJOiSQVIPYVSIO\WPaaOQSVOTJOIJaLJKJNOS_O
IJ\RSQ\LTLaLVUO_SIONJKLPVLSQ\O_IŜ OIJe]LIĴJQV\OS_OVWJOiSQVIPYVOxSY]̂ JQV\OTUOVWJOXIYWLVJYVj\OPRRISKPaOS_OyWSRO
xIPMLQf\dOlISN]YVOxPVPdOyP̂RaJ\OSIO\L̂LaPIO\]T̂ LVVPa\O]QaJ\\OVWJOiSQVIPYVSIOWP\O\RJYL_LYPaaUOLQ_SÎJNOVWJO
iSQ\VI]YVLSQOmPQPfJIOPQNOXIYWLVJYVOLQOMILVLQfOS_O\]YWONJKLPVLSQOPVOVWJOVL̂JOS_O\]T̂ LVVPaOPQNOzb{OVWJOXIYWLVJYVOWP\O
fLKJQOMILVVJQOPRRISKPaOVSOVWJO\RJYL_LYONJKLPVLSQOP\OPÔLQSIOYWPQfJOLQOVWJOvSIwdOSIOz|{OPOiWPQfJO}INJIOSIOiSQ\VI]YVLSQO
iWPQfJOxLIJYVLKJOWP\OTJJQOL\\]JNOP]VWSIL~LQfOVWJONJKLPVLSQZOuWJOiSQVIPYVSIO\WPaaOQSVOTJOIJaLJKJNOS_OIJ\RSQ\LTLaLVUO_SIO
JIISI\OSIOŜ L\\LSQ\OLQOyWSROxIPMLQf\dOlISN]YVOxPVPdOyP̂RaJ\OSIO\L̂LaPIO\]T̂ LVVPa\OTUOVWJOXIYWLVJYVj\OPRRISKPaO
VWJIJS_Z

nopqrsq�OuWJOiSQVIPYVSIO\WPaaONLIJYVO\RJYL_LYOPVVJQVLSQdOLQOMILVLQfOSIOSQOIJ\]T̂ LVVJNOyWSROxIPMLQf\dOlISN]YVOxPVPdO
yP̂RaJ\OSIO\L̂LaPIO\]T̂ LVVPa\dOVSOIJKL\LSQ\OSVWJIOVWPQOVWS\JOIJe]J\VJNOTUOVWJOiSQ\VI]YVLSQOmPQPfJIOPQNOXIYWLVJYVOSQO
RIJKLS]\O\]T̂ LVVPa\ZOhQOVWJOPT\JQYJOS_O\]YWOMILVVJQOQSVLYJdOVWJOXIYWLVJYVj\OPRRISKPaOS_OPOIJ\]T̂ L\\LSQO\WPaaOQSVOPRRaUOVSO
\]YWOIJKL\LSQ\ZO[J\]T̂ L\\LSQOS_OIJ̀JYVJNONSY]̂ JQV\O\WPaaOTJORJI_SÎJNOMLVWLQOVJQOzbc{OYPaJQNPIONPU\ZOgSOYaPL̂O_SIO
NJaPUOSIOYS\VO\WPaaOTJOPYYJRVJNOP\OPOIJ\]aVOS_OIJ̀JYVJNONSY]̂ JQV\Z

nopqrsqr�OuWJOiSQVIPYVSIO\WPaaOQSVOTJOIJe]LIJNOVSORISKLNJORIS_J\\LSQPaO\JIKLYJ\OVWPVOYSQ\VLV]VJOVWJORIPYVLYJOS_O
PIYWLVJYV]IJOSIOJQfLQJJILQfO]QaJ\\O\]YWO\JIKLYJ\OPIJO\RJYL_LYPaaUOIJe]LIJNOTUOVWJOiSQVIPYVOxSY]̂ JQV\O_SIOPORSIVLSQOS_O
VWJOvSIwOSIO]QaJ\\OVWJOiSQVIPYVSIOQJJN\OVSORISKLNJO\]YWO\JIKLYJ\OLQOSINJIOVSOYPIIUOS]VOVWJOiSQVIPYVSIj\OIJ\RSQ\LTLaLVLJ\O
_SIOYSQ\VI]YVLSQÔJPQ\dÔJVWSN\dOVJYWQLe]J\dO\Je]JQYJ\OPQNORISYJN]IJ\ZOuWJOiSQVIPYVSIO\WPaaOQSVOTJOIJe]LIJNOVSO
RISKLNJORIS_J\\LSQPaO\JIKLYJ\OLQOKLSaPVLSQOS_OPRRaLYPTaJOaPMZ

nopqrsqr�qrOh_ORIS_J\\LSQPaONJ\LfQO\JIKLYJ\OSIOYJIVL_LYPVLSQ\OTUOPONJ\LfQORIS_J\\LSQPaOIJaPVJNOVSO\U\VĴ\dÔPVJILPa\dOSIO
Je]LR̂ JQVOPIJO\RJYL_LYPaaUOIJe]LIJNOS_OVWJOiSQVIPYVSIOTUOVWJOiSQVIPYVOxSY]̂ JQV\dOVWJO}MQJIOPQNOVWJOXIYWLVJYVOMLaaO
\RJYL_UOPaaORJI_SÎPQYJOPQNONJ\LfQOYILVJILPOVWPVO\]YWO\JIKLYJ\Ô]\VO\PVL\_UZOuWJOiSQVIPYVSIO\WPaaOTJOJQVLVaJNOVSOIJaUO]RSQO
VWJOPNJe]PYUOPQNOPYY]IPYUOS_OVWJORJI_SÎPQYJOPQNONJ\LfQOYILVJILPORISKLNJNOLQOVWJOiSQVIPYVOxSY]̂ JQV\ZOuWJO
iSQVIPYVSIO\WPaaOYP]\JO\]YWO\JIKLYJ\OSIOYJIVL_LYPVLSQ\OVSOTJORISKLNJNOTUOPQOPRRISRILPVJaUOaLYJQ\JNONJ\LfQORIS_J\\LSQPadO
MWS\JO\LfQPV]IJOPQNO\JPaO\WPaaOPRRJPIOSQOPaaONIPMLQf\dOYPaY]aPVLSQ\dO\RJYL_LYPVLSQ\dOYJIVL_LYPVLSQ\dOyWSROxIPMLQf\dOPQNO
SVWJIO\]T̂ LVVPa\ORIJRPIJNOTUO\]YWORIS_J\\LSQPaZOyWSROxIPMLQf\dOPQNOSVWJIO\]T̂ LVVPa\OIJaPVJNOVSOVWJOvSIwdONJ\LfQJNOSIO
YJIVL_LJNOTUO\]YWORIS_J\\LSQPadOL_ORIJRPIJNOTUOSVWJI\dO\WPaaOTJPIO\]YWORIS_J\\LSQPaj\OMILVVJQOPRRISKPaOMWJQO\]T̂ LVVJNOVSO
VWJOXIYWLVJYVZOuWJO}MQJIOPQNOVWJOXIYWLVJYVO\WPaaOTJOJQVLVaJNOVSOIJaUO]RSQOVWJOPNJe]PYUOPQNOPYY]IPYUOS_OVWJO\JIKLYJ\dO
YJIVL_LYPVLSQ\dOPQNOPRRISKPa\ORJI_SÎJNOSIORISKLNJNOTUO\]YWONJ\LfQORIS_J\\LSQPa\dORISKLNJNOVWJO}MQJIOPQNOXIYWLVJYVO
WPKJO\RJYL_LJNOVSOVWJOiSQVIPYVSIOVWJORJI_SÎPQYJOPQNONJ\LfQOYILVJILPOVWPVO\]YWO\JIKLYJ\Ô]\VO\PVL\_UZOl]I\]PQVOVSOVWL\O
yJYVLSQO�Zb|ZbcdOVWJOXIYWLVJYVOMLaaOIJKLJMOPQNOPRRISKJOSIOVPwJOSVWJIOPRRISRILPVJOPYVLSQOSQO\]T̂ LVVPa\OSQaUO_SIOVWJO
aL̂LVJNOR]IRS\JOS_OYWJYwLQfO_SIOYSQ_SÎPQYJOMLVWOLQ_SÎPVLSQOfLKJQOPQNOVWJONJ\LfQOYSQYJRVOJkRIJ\\JNOLQOVWJOiSQVIPYVO
xSY]̂ JQV\Z

nopqrsqr�qsOh_OVWJOiSQVIPYVOxSY]̂ JQV\OIJe]LIJOVWJOiSQVIPYVSIj\ONJ\LfQORIS_J\\LSQPaOVSOYJIVL_UOVWPVOVWJOvSIwOWP\OTJJQO
RJI_SÎJNOLQOPYYSINPQYJOMLVWOVWJONJ\LfQOYILVJILPdOVWJOiSQVIPYVSIO\WPaaO_]IQL\WO\]YWOYJIVL_LYPVLSQ\OVSOVWJOiSQ\VI]YVLSQO
mPQPfJIOPQNOXIYWLVJYVOPVOVWJOVL̂JOPQNOLQOVWJO_SÎO\RJYL_LJNOTUOVWJOXIYWLVJYVZ

nopqrsqrrOuWJOXIYWLVJYVj\OIJKLJMOS_OVWJOiSQVIPYVSIj\O\]T̂ LVVPa\OMLaaOTJOaL̂LVJNOVSOJkP̂LQPVLSQOS_OPQOLQLVLPaO\]T̂ LVVPaO
PQNOSQJOIJ\]T̂ LVVPaZOuWJO}MQJIOL\OJQVLVaJNOVSOSTVPLQOIJL̂T]I\ĴJQVO_IŜ OVWJOiSQVIPYVSIO_SIOP̂S]QV\ORPLNOVSOVWJO
XIYWLVJYVO_SIOJKPa]PVLSQOS_OPNNLVLSQPaOIJ\]T̂ LVVPa\Z

nopqrpo���o��o����
nopqrpqrOuWJO}MQJIO\WPaaOQSVOTJOaLPTaJOVSOVWJOiSQVIPYVSIdO\]TYSQVIPYVSI\OS_OPQUOVLJIdO\]RRaLJI\dOVWJLIOĴRaSUJJ\OSIO
PQUSQJOJa\JOMLVWOIJ\RJYVOVSOVWJOYSQNLVLSQOS_OVWJOlIS̀JYVO\LVJZOuWJO}MQJIO\WPaaOWPKJOVWJOILfWVOVSOIJ_]\JOPN̂ LVVPQYJOVSOVWJO
\LVJOVSOPQUOPfJQVOSIOĴRaSUJJOS_OVWJOiSQVIPYVSIdOLV\O\]TYSQVIPYVSI\OS_OPQUOVLJIdOSIOLV\O\]RRaLJI\OMWS\JORIJ\JQYJOVWJO
}MQJIONJĴ\OWS\VLaJOVSOVWJO}MQJIj\OLQVJIJ\V\ZOuWJOiSQVIPYVSIO\WPaaOYSQ_LQJOSRJIPVLSQ\OPVOVWJO\LVJOVSOPIJP\ORJÎLVVJNOTUO
PRRaLYPTaJOaPM\dO\VPV]VJ\dOSINLQPQYJ\dOYSNJ\dOI]aJ\OPQNOIJf]aPVLSQ\dOPQNOaPM_]aOSINJI\OS_OR]TaLYOP]VWSILVLJ\OPQNOVWJO
iSQVIPYVOxSY]̂ JQV\OPQNO\WPaaOQSVO]QIJP\SQPTaUOJQY]̂ TJIOVWJO\LVJOMLVWÔPVJILPa\OSIOJe]LR̂ JQVZOuWJO]\JOS_OVWJO
}MQJIj\OP\\JV\OPQNORISRJIVUOPIJOJkVIĴJaUOaL̂LVJNZOuWJOiSQVIPYVSIO\WPaaO_]aaUOYŜ RIJWJQNOVWJOLQVJQVOS_OVWJOiSQVIPYVO
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IJKLMNOPQRSNTPUVOVOWRPJRQVPNRUOXRYLVZXVOWRZVMVPUPVJOQRVOKZLXVOW[R\VP]JLPRZVMVPUPVJO[RIV̂VQVJOR_R̀SNKVaVKUPVJOQRQNKPVJOQ[R
P]NRS]UQNXRKJOQPTLKPVJORSZUO[RUOXRP]NRQVPNRQUaNPbRUOXRZJWVQPVKQRSZUOcQde

fghijhikRl]NRmJOPTUKPJTRQ]UZZRKJJTXVOUPNRP]NRmJOPTUKPJTnQRJSNTUPVJOQR\VP][RUOXRQNKLTNRP]NRUSSTĴUZRJa[RP]NRmJOQPTLKPVJOR
oUOUWNTRYNaJTNRLQVOWRUObRSJTPVJORJaRP]NRQVPNe

fghijhihRl]NRmJOPTUKPJTRQ]UZZRSNTaJTMRUOXRQ]UZZRNOQLTNRP]UPRUZZR̀LYKJOPTUKPJTQRUOXRQLSSZVNTQRSNTaJTMRUZZRpJTqRVORUR
MUOONTRP]UPRSNTMVPQRTNUQJOUYZNRUKKNQQRPJRP]NRrTJsNKPRQVPNRUOXRPJRUZZRUXsUKNOPRSTNMVQNQeRl]NRmJOPTUKPJTRQ]UZZROJP[RUOXR
Q]UZZROJPRSNTMVPRUObR̀LYKJOPTUKPJTRJTRQLSSZVNTRPJ[RKJOXLKPRP]NRpJTqRVORURMUOONTRP]UPRXVQPLTYQRJTRP]UPRKJLZXRYNR
TNUQJOUYZbRUOPVKVSUPNXRPJRXVQPLTYRJSNTUPVJOQRUOXRSNTQJOQRZJKUPNXRVORJTRJORSJTPVJOQRJaRP]NRQVPNROJPRUaaNKPNXRYbRP]NRpJTqeR
l]NRJKKLSVNXRSJTPVJORJaRUObRJaRP]NRt\ONTnQRYLVZXVOWQRQ]UZZRUZ\UbQRKJMSZbR\VP]RP]NRMVOVMLMRTNuLVTNMNOPQRONKNQQUTbR
PJRMUVOPUVORURKNTPVaVKUPNRJaRJKKLSUOKbe

fghijhivRmJOQPTLKPVJORwLZNQRUOXRwNWLZUPVJOQeRl]NRaJZZJ\VOWRTLZNQRUOXRTNWLZUPVJOQRQ]UZZRYNRJYQNT̂NXRUOXRNOaJTKNXRYbR
UZZRmJOPTUKPJTQRVORKJOONKPVJOR\VP]RUZZRS]UQNQRJaRP]NRpJTqx

ij yORUKKJTXUOKNR\VP]RzN\R{JTqR̀PUPNRZU\[RQMJqVOWRVQRSTJ]VYVPNXRUOb\]NTNRJORQK]JJZRSTJSNTPbeRR
|VJZUPJTQR\VZZRYNRQLYsNKPRPJRUTTNQPRUOX}JTRaVONRJaR~_[���RSNTRJKKLTTNOKNeRzJRUZKJ]JZVKRYN̂NTUWNQRJTR
KJOPTJZZNXRQLYQPUOKNQRUTNRSNTMVPPNXRJORQK]JJZRSTJSNTPb[RUOXRSNTQJOQRLOXNTRP]NRVOaZLNOKNRJaRUZKJ]JZVKR
YN̂NTUWNQRJTRKJOPTJZZNXRQLYQPUOKNQRMUbROJPRNOPNTRVORJTRTNMUVORJORQK]JJZRSTJSNTPbe

ik yORUKKJTXUOKNR\VP]RP]NR�OVPNXR̀PUPNQR�LO��TNNR̀K]JJZR�JONQR�KPRJaR_���[ROJRaVTNUTMQRUTNRSNTMVPPNXR
\VP]VOR_[���RaNNPRJaRUObRQK]JJZRYLVZXVOW[R\VP]RKNTPUVORZVMVPNXRN�KNSPVJOQRUQRQNPRaJTP]RP]NTNVOeRyORUXXVPVJOR
PJRQLK]RZVMVPUPVJOQ[ROJRaVTNUTMQRQ]UZZRYNRYTJLW]PRJORQK]JJZRSTJSNTPbR\VP]JLPRP]NRt\ONTnQRN�STNQQRSTVJTR
KJOQNOPe

ih �SSTJSTVUPNRSTJPNKPV̂NRWNUTRc]UTXR]UPQ[RQUaNPbRQ]JNQ[RWJWWZNQ[RNPKedRUTNRPJRYNR\JTORUQRTNuLVTNXRYbRt̀ ��R
QPUOXUTXQ[RP]NRzN\R{JTqR̀PUPNRINSUTPMNOPRJaR�UYJT[RUOXRSTLXNOPRSTUKPVKNeR̀]VTPQRUTNRPJRYNR\JTORUPRUZZR
PVMNQeRzJRQ]JTPRSUOPQRUTNRSNTMVPPNXeR

iv �ObRSNTQJOR\]JRLQNQRVOUSSTJSTVUPNRZUOWLUWN[RJTR\]JRVQRXVQTLSPV̂NRPJRP]NRQK]JJZRNÔVTJOMNOP[R\VZZRYNR
YUOONXRaTJMRP]NRQVPNe

e� l]NRmJOPTUKPJTnQRSNTQJOONZRQ]UZZROJPRKJÔNTQNR\VP]RQK]JJZRNMSZJbNNQ[RQPLXNOPQRUOXRJTRZJKUZRTNQVXNOPQe
i� �ZZRSNTQJOQRJORP]NRrTJsNKPRQVPNR\VZZRKJMSZbR\VP]RUZZRTNUQJOUYZNRVOQPTLKPVJOQRTNWUTXVOWRKJOXLKPRUOXR

QUaNPbR\]VK]RUTNRWV̂NORYbRP]NR�TK]VPNKP[RP]NRmJOQPTLKPVJORoUOUWNTRJTRP]NRt\ONTnQRQK]JJZR
UXMVOVQPTUPJTQe

i� �ZZRKJOQPTLKPVJORMUPNTVUZQRQ]UZZRYNRQPJTNXRVORURQUaNRUOXRQNKLTNRMUOONTeRzJRXNZV̂NTVNQR\VZZRYNRUZZJ\NXR
XLTVOWRQK]JJZRYLQRXTJSRJaaRJTRSVKqRLSR]JLTQRUQRXNPNTMVONXRYbRP]NRt\ONTeR�ZZRXNZV̂NTVNQRQ]UZZRYNR
QK]NXLZNXRUOXRKJJTXVOUPNXR\VP]RP]NRmJOQPTLKPVJORoUOUWNTRUOXRP]NRt\ONTnQRQNKLTVPbRXNSUTPMNOPeR
�ON�SNKPNXRJTRLOKJJTXVOUPNXRXNZV̂NTVNQRMUbRYNRPLTONXRU\UbRYbRP]NRt\ONTRJTRP]NRmJOQPTLKPVJOR
oUOUWNTRUPRP]NRXVQKTNPVJORJTRONKNQQVPbRJaRP]NRt\ONTeRl]NRt\ONTnQRNOaJTKNMNOPRJaRP]VQRSTĴVQVJORQ]UZZR
OJPRYNRKJOQPTLNXRYbRP]NRmJOPTUKPJTRJTR̀LYKJOPTUKPJTRUQRP]NRYUQVQRaJTRURKZUVMRJaRXNZUbRVORPVMNRJTR
MJONPUTbRXUMUWNQRUZZNWNXRPJR]ÛNRYNNORVOKLTTNXRUQRURTNQLZPRJaRTNaLQUZRJaRXNZV̂NTbe

e� �QNRJaRP]NRN�VQPVOWRYLVZXVOWRaUKVZVPVNQRXLTVOWRKJOQPTLKPVJORVQRSTJ]VYVPNX[RQSNKVaVKUZZbRVOKZLXVOWRPJVZNPR
TJJMQ[RPNZNS]JONQRUOXR\UPNTRaJLOPUVOQeR

e� l]NRmJOPTUKPJTnQRQK]NXLZNRQ]UZZRUZZJ\RaJTRYZUKqJLPRXUPNQRXLTVOWR\]VK]ROJROJVQbRpJTqR\VZZRYNRUZZJ\NX[R
UQRXNPNTMVONXRYbRP]NRmJOQPTLKPVJORoUOUWNTeRl]NRmJOPTUKPJTRMUbRKJOQLZPRP]NRt\ONTnQRQK]JJZRKUZNOXUTR
aJTRUZZRPNQPRUOXRN�UMVOUPVJORXUPNQ[RYLPRP]NQNRXUPNQRUTNRQLYsNKPRPJRK]UOWNe

ij� lJRWUVORUKKNQQRPJRP]NRpJTq[RNOPTUOKNQRUOXRSUTqVOWRUTNUQR\VZZRYNRXNQVWOUPNXRYbRP]NRt\ONTRaJTRP]NR
mJOPTUKPJTnQRLQNeR�ObR̂N]VKZNQRJTRPTLKqQRVOROJO�XNQVWOUPNXRUTNUQRMUbRYNRPJ\NXRUPRP]NRmJOPTUKPJTnQR
N�SNOQNeR�UPNQRQ]UZZRUZ\UbQRYNRZJKqNXRLOZNQQRUR\JTqNTRVQRVORUPPNOXUOKNRPJRSTN̂NOPRLOULP]JTV�NXRNOPTbe

ijj ]̀JLZXRVPRYNKJMNRONKNQQUTbRPJRJYPUVORUKKNQQRPJRP]NRN�VQPVOWRYLVZXVOWRXLTVOWRKJOQPTLKPVJOR]JLTQRaJTR
MNUQLTNMNOPQRJTRJP]NTROJO�XVQTLSPV̂NR\JTq[RP]NRmJOPTUKPJTRQ]UZZRYNRNQKJTPNXRYbRP]NRmJOQPTLKPVJOR
oUOUWNTeRR

ijk �ZZRSNTQJOQRMLQPR\NUTRS]JPJRVXNOPVaVKUPVJORYUXWNQRUPRUZZRPVMNQR\]VZNR\JTqVOWRUPRP]NRQVPNeRyXNOPVaVKUPVJOR
YUXWNQRMLQPRYNRSTĴVXNXRYbRP]NRmJOPTUKPJTRaJTRVPQRSNTQJOONZ[RVOKZLXVOWRQLYKJOPTUKPJTQ[RKJOQLZPUOPQ[R
V̂QVPJTQRUOXRJP]NTQe

ijh zJRUQYNQPJQRKJOPUVOVOWRSTJXLKPQRUTNRPJRYNRLQNXRUOb\]NTNRJORP]VQRrTJsNKPe
ijv zJRZNUXRKJOPUVOVOWRSTJXLKPQRUTNRPJRYNRLQNXRUOb\]NTNRJORP]VQRrTJsNKPe
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IJK LMNOMPQMRSTUVWOMPMRMXQYVUZRPXOR[Q\TPVQUMRQWRT[[R]UQYURTMNOMPQMRNOT̂VUZRSTPÔVT[MRT̂ORT_TV[TN[ORVUROT\XR
ǸV[aVUZbRTUaRMXQ̀[aRNOR\QUM̀[POaRĉVQ̂RPQRPXOR\QSSOU\OSOUPRQWRTUdRYQ̂]bRVU\[̀aVUZRǸPRUQPR[VSVPOaRPQR
aOSQ[VPVQUe

IJf gOSQ[VPVQURVMRPQRQ\\̀ R̂QU[dRYXOURPXORǸV[aVUZRVMR̀UQ\\̀cVOaeRg̀MPRcT̂PVPVQUMRTUaRUOZTPV_ORTV̂RT̂ORPQRNOR
VUMPT[[OaRĉVQ̂RPQR\QSSOU\VUZRaOSQ[VPVQUeRhXORiQUP̂T\PQ̂RS̀ MPRQNPTVURiQUMP̂̀\PVQURjTUTZÔRTcĉQ_T[R
QURàMPRcT̂PVPVQUMRTUaRUOZTPV_ORTV̂RĉVQ̂RPQR\QSSOU\VUZRaOSQ[VPVQURYQ̂]eRgON̂VMRMXT[[RNOR̂OSQ_OaRNdR
M̀VUZRTUROU\[QMOaR\X̀PORQ̂RMVSV[T̂RMOT[OaRMdMPOSe

IJk lTmn̂VQ̂RPQRPXOR\QSSOU\OSOUPRQWRoQ̂]bRPXORiQUP̂T\PQ̂RS̀ MPRM̀NSVPR\QUMP̂̀\PVQURc[TUMbRYXV\XRMXQYR
PXOR[Q\TPVQURQWRàMPRcT̂PV\[OMbROpXT̀MPRqRŴOMXRTV̂RWTUMRTUaRaOM\̂VNORVURaOPTV[RPXORQcÔTPVQURĉQ\Oà ÔMR
à V̂UZRaOSQ[VPVQURTUaR\QUMP̂̀\PVQURYXV\XRSTdRZOUÔTPORàMPe
lNmL[[ROUP̂TU\OMRPQR\[TMM̂QQSMRMXT[[RNORMOT[OaRYVPXRTPR[OTMPRrRSV[eRcQ[dOPXd[OUORMXOOPVUZRPQRĉO_OUPRàMPR
\̂OTPOaRNdRaOSQ[VPVQURTUaR\QUMP̂̀\PVQURYQ̂]RŴQSROUPÔVUZRPXOR\[TMM̂QQSMeRsUP̂TU\OMRTUaROẐOMMRPQRPXOR
YQ̂]RtQUORMXT[[RNOR\Q_ÔOaRYVPXRTRP̂Vc[ORW[TcRrRSV[eRcQ[dOPXd[OUORaQQ̂YTdRPQRT[[QYRT\\OMMRPQRPXORT̂OTR
YVPXQ̀PRPXOR̂O[OTMORQWRàMPeRhXORiQUP̂T\PQ̂RVMbRTaaVPVQUT[[dbR̂OMcQUMVN[ORWQ̂RT[[RaON̂VMRTUaRàMPR
VUWV[P̂TPVUZRTauT\OUPRTUaR̀UaVMP̀̂NOaRT̂OTMRQWRPXORǸV[aVUZe
l\mvX̀PRaQYURTUaR[Q\]RQ̀PRT[[RO[O\P̂V\T[RTUaRwxLiRVURPXORYQ̂]RT̂OTeRìPbR\TcbRTUaRMOT[RT[[Rà\PRYQ̂]R
YXÔORVPROUPÔMRPXORYQ̂]RT̂OTRŴQSRTUQPXÔRMcT\OeRL[[Rà\PRYQ̂]RTUaR\QUàVPRYVPXVURPXORMcT\ORMXT[[RNOR
ÔSQ_OaRà V̂UZRaOSQ[VPVQURYQ̂]e
lamhXORiQUP̂T\PQ̂RMXT[[RVUMPT[[RàMPRĉQPO\PVQURNT̂̂VÔMRTUaRcQ[dRMXOOPVUZeRhXÔORMXT[[RNORUQRQ̂R
SVUVS̀ SRaTSTZORPQRTauT\OUPRM̀ ŴT\OMeRhXORiQUP̂T\PQ̂RVMR̂OMcQUMVN[ORPQR̂OcTV̂RTUdRaTSTZORPQROpVMPVUZR
M̀ ŴT\OMeR

IJy nTVUPVUZRQ̂RQPXÔR\XOSV\T[RTcc[V\TPVQUMRMXT[[RNORaQUORVURPXORzYUÔ{MROpVMPVUZRǸV[aVUZRQU[dRYXOURVPRVMR
ÙQ\\̀cVOaeRvPQ̂TZORQWR\XOSV\T[MRTUaRcTVUPVUZRMXT[[RNORQ̀PMVaORPXORzYUÔ{MROpVMPVUZRQ̂RUOYRMP̂̀\P̀̂OMbR
TUaRMXT[[RWQ[[QYRSTÙWT\P̀̂Ô{MRMPQ̂TZORZ̀VaO[VUOMe

IJ| zpdZOURQ̂RQPXÔRZTMR\QUPTVUÔMRMXT[[RNORĉQcÔ[dRMPQ̂OaRTUaRMO\̀ ÔaRcÔRzvwLR̂O}̀V̂OSOUPMbRPQRPXOR
MTPVMWT\PVQURQWRPXORiQUMP̂̀\PVQURjTUTZÔeR~TV[̀̂ORPQRaQRMQRYV[[R̂OM̀[PRVURTR����RNT\]�\XT̂ZObRcÔR
Q\\̀^̂OU\Oe

��� hXORiQUP̂T\PQ̂RVMR̂OMcQUMVN[ORWQ̂R\[OTUVUZRVPMRQYURSTPÔVT[MRTUaRaON̂VMeR~TV[̀̂ORPQRSTVUPTVURTR\[OTUR
YQ̂]RMVPORaTV[dRYV[[R̂OM̀[PRVURQPXÔMRcÔWQ̂SVUZRPXORYQ̂]RTPRPXORzYUÔ{MR̂O}̀OMPbRTUaRPXORiQUP̂T\PQ̂RYV[[R
NORNT\]\XT̂ZOaRWQ̂RPXOR\[OTUVUZR\QMPRc[̀MR\QUMP̂̀\PVQURTaSVUVMP̂TPVQURWOOMeRhXVMRSTdRNORaQUORYVPXQ̀PR
PXORPdcV\T[R��aTdRUQPV\ORPQRPXORiQUP̂T\PQ̂e

I�J hXORiQUP̂T\PQ̂RS̀ MPRMOUaRTR}̀T[VWVOaR̂OĉOMOUPTPV_ObR]UQY[OaZOTN[ORVURPXORn̂QuO\PRTUaRT̀PXQ̂VtOaRPQR
ST]ORaO\VMVQUMRQURNOXT[WRQWRPXORiQUP̂T\PQ̂bRPQRO_ÔdRn̂QuO\PRSOOPVUZe

I�� hXORiQUP̂T\PQ̂RMXT[[R\QQcÔTPORYVPXRPXORzYUÔ{MRM\XQQ[RĉVU\VcT[RTUaR\̀MPQaVT[RMPTWW�RXQYO_ÔbRVWRTUdR
TaaVPVQUT[RYQ̂]RVMR̂O}̀OMPOaRPXORiQUP̂T\PQ̂RMXT[[RUQPRĉQ\OOaR̀U[OMMRŶVPPOURTcĉQ_T[RVMR̂O\OV_OaRŴQSR
PXORzYUÔeRhXORiQUP̂T\PQ̂RYV[[RUQPRNOR\QScOUMTPOaRWQ̂RTUdRTaaVPVQUT[RYQ̂]RcÔWQ̂SOaRYVPXQ̀PRPXOR
zYUÔ{MRĉVQ̂RŶVPPOURTcĉQ_T[e

I�� gO[V_ÔVOMRMOUPRPQRPXORn̂QuO\PRMVPORYV[[RUQPRNORMVZUOaRWQ̂RQ̂R̀U[QTaOaRNdRPXORzYUÔeRhXOdRYV[[RNORaV̂O\POaR
PQRPXOR\QUMP̂̀\PVQURMVPORTUaRVWRUQROSc[QdOORVMRQURMVPObRPXORaO[V_ÔdRYV[[RNOR̂OuO\POabRTPRPXORiQUP̂T\PQ̂{MR
OpcOUMOe

I�� hXOR�OUÔT[RiQUMP̂̀\PVQURiQUP̂T\PQ̂RMXT[[RNOR̂OMcQUMVN[ORWQ̂RSTUTZVUZRàMPRTUaRaV̂PeRzURPXOROpPÔVQ̂bR
MVPORMXT[[RNORYTPÔOaRaQYURŴO}̀OUP[dRPQRĉO_OUPRàMPR\[Q̀aMRŴQSR̂VMVUZeRvP̂OOPMRMXT[[RNORSTVUPTVUOaR
\[OTURcÔRPXORiQUMP̂̀\PVQURjTUTZÔ{MR̂O}̀OMPe

I�K L[[RXQPRPT̂R̂QQWVUZRMXT[[RNORVUMPT[[OaRTWPÔRM\XQQ[RXQ̀ M̂RQ̂RQURYOO]OUaM�XQ[VaTdMRQU[deR�OPP[OMRMXT[[RUQPR
NOR[VPR̀UPV[RT[[RMP̀aOUPMRXT_OR[OWPRPXORzYUÔ{MRǸV[aVUZe

I�f hXORiQUP̂T\PQ̂RMXT[[RM̀NSVPRTRYOO][dRYQ̂]RM\XOà[ORVUaV\TPVUZRYQ̂]aTdMbRYQ̂]RXQ̀ M̂RTUaRSTUcQYÔR
T[[Q\TPVQUe

I�k �QRMPQ̂TZORQWRSTPÔVT[MRYV[[RNORcÔSVPPOaRYVPXVURPXORzYUÔ{MRǸV[aVUZMRTPRTUdRPVSORà V̂UZR\QUMP̂̀\PVQUeR
hXORiQUP̂T\PQ̂RS̀ MPRĉQ_VaOROpPÔVQ̂RMPQ̂TZOR\QUPTVUÔMRYXOUR̂O}̀V̂OaeRhXORiQUP̂T\PQ̂RMXT[[RNOR
ÔMcQUMVN[ORWQ̂RMO\̀ V̂UZRTcĉQĉVTPORMcT\ORWQ̂RVPMRSTPÔVT[RYVPXRPXORiQUMP̂̀\PVQURjTUTZÔRĉVQ̂RPQR
aO[V_ÔdeR~VUT[R[Q\TPVQURQWRMPQ̂TZOR\QUPTVUÔMRMXT[[RNORaOPÔSVUOaRNdRPXORzYUÔRTUa�Q̂RiQUMP̂̀\PVQUR
jTUTZÔeR�WRVUM̀WWV\VOUPRMcT\ORVMRT_TV[TN[ORQURPXORMVPObRPXORiQUP̂T\PQ̂RMXT[[RĉQ_VaOR[Q\T[RQWW�MVPORMPQ̂TZObR
MPQ̂TZOR\QUPTVUÔMbROP\eRTPRVPMRQYUR\QMPRTUaROpcOUMOeRvXQ̀[aRTUdRQWRPXORSTPÔVT[RMPQ̂OaRQU�MVPORQNMP̂̀\PR
PXORĉQẐOMMRQWRTUdRcQ̂PVQURQWRPXORoQ̂]RQ̂RPXORn̂QuO\PbRPXVMRSTPÔVT[RMXT[[RNOR̂OSQ_OaRNdRPXORiQUP̂T\PQ̂R
YVPXQ̀PR̂OVSǸ M̂OSOUPRQWR\QMPbRŴQSRc[T\ORPQRc[T\ORQ̂RŴQSRPXORĉOSVMOMbRTMRPXORiQUMP̂̀\PVQURjTUTZÔR
STdRaV̂O\PeR
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IJK LMNOPNQNRSTOUVQWXRYZX[VQOUVQXRSZXVROWMSTTO\NORNW]VQW[\TNÔVRO_S[QXS[Q[Q̀OSTTOS]]RV]R[SXNOW[XNOWŜNXaO
W[̀QS̀Nb

IJc LMNOUVQXRSZXVROWMSTTO\NORNW]VQW[\TNÔVRO]RVXNZX[Q̀OXMNOdeQNRfWO]RV]NRXabOgTTONh[WX[Q̀OWMRY\WiOXRNNWiO
TSeQÔ[hXYRNWiOWZYT]XYRNWOSQjO_[WZNTTSQNVYWONkY[]_NQXOWMSTTO\NO]RVXNZXNjOSXOSTTOX[_NWbOgQaORN_VlSTWOVRO
RNTVZSX[VQOV̂OWS[jOV\mNZXWiO[̂OSTTVeNjOWMSTTO\NOSWOj[RNZXNjO\aOXMNOdeQNRO[QOeR[X[Q̀bOO

Ino LMNOPNQNRSTOUVQWXRYZX[VQOUVQXRSZXVROWMSTTO]RVl[jNOSQjOWNRl[ZNO]VRXS\TNOTSlSXVR[NWÔVROXMNOjYRSX[VQOV̂O
ZVQWXRYZX[VQOSWO]RVl[jNjO[QOXMNOUVQXRSZXOpVZY_NQXWbOqSlSXVR[NWOWMSTTO\NOWNRl[ZNjO\aOXMNOPNQNRSTO
UVQWXRYZX[VQOUVQXRSZXVROVQOSORǸYTSRO\SW[WOXVO_S[QXS[QOWSQ[XSRaOZVQj[X[VQWb

Inr LMNOPNQNRSTOUVQWXRYZX[VQOUVQXRSZXVROWMSTTO]RVXNZXOSTTONh[WX[Q̀ORVV̂WOjYR[Q̀OZVQWXRYZX[VQOSQjOWMSTTO\NO
RNW]VQW[\TNÔVROSQaOjS_S̀NOXVORVV̂WOjYR[Q̀OZVQWXRYZX[VQbOLMNOPNQNRSTOUVQWXRYZX[VQOUVQXRSZXVROWMSTTO
_SsNOSTTORN]S[RWOXVOSQaOjS_S̀NjOSRNSWiOSWORNkY[RNjO\aOXMNO_SQŶSZXYRNROV̂OXMNORVV̂OWaWXN_b

InJ LMNOPNQNRSTOUVQWXRYZX[VQOUVQXRSZXVROWMSTTO\NORNW]VQW[\TNÔVRO]RVl[j[Q̀OeNSXMNRt]RVV̂O]RVXNZX[VQOVlNRO
STTORVỲMOV]NQ[Q̀WiO[QZTYj[Q̀Oe[QjVeWb

Inn LMNOUVQXRSZXVROWMSTTO\NORNW]VQW[\TNÔVROZVQjYZX[Q̀O]RNtZVQWXRYZX[VQOeSTstXMRVỲMWOSQjOl[jNVXS][Q̀O
Nh[WX[Q̀OZVQj[X[VQWbOLMNOUVQXRSZXVROWMSTTOWZMNjYTNOSORN]RNWNQXSX[lNOV̂O\VXMOXMNOdeQNROSQjOXMNO
UVQWXRYZX[VQOuSQS̀NROXVO\NO]RNWNQXOSXOXM[WOXS][Q̀bOvQOXMNOS\WNQZNOV̂OXM[WORNZVRjiOXMNOUVQXRSZXVROWMSTTO\NO
RNW]VQW[\TNÔVRO]Sa[Q̀OXMNOZVWXWOSWWVZ[SXNjOe[XMOSQaOSQjOSTTORN]S[RWO[QOSQOSRNSOeMNRNOXMNOUVQXRSZXVRO[WO
eVRs[Q̀OVROMSWOeVRsNjiOSWO_SaO\NOjNN_NjOQNZNWWSRaO\aOXMNOdeQNROVROXMNOUVQWXRYZX[VQOuSQS̀NRb

bnw uSQŶSZXYRNRWOuSXNR[STOxŜNXaOpSXSOxMNNXWOyuxpxzOWMSTTO\NOSlS[TS\TNOSXOXMNOW[XNÔVROSTTO]RVjYZXWOYWNjO
[QOXMNO{RVmNZXb

In| }VOeNS]VQWOSRNO]NR_[XXNjOVQOXMNOdeQNRfWO]RV]NRXaO\aOTSebO
In~ }N[XMNROXMNOUVQXRSZXVROQVROSQaO]NRWVQOVQO[XWO\NMST̂OWMSTTiO[QOSQaO_SQQNRiONQ̀S̀NO[QOj[WZR[_[QSX[VQiO

[QX[_[jSX[VQOVROMSRSWW_NQXOV̂OSQaO]NRWVQOVQOXMNO{RVmNZXOW[XNb
In�O{RV]NROSXX[RNO[WORNkY[RNjÔVRO]NRWVQSTOWŜNXaOSQjOZTVXM[Q̀O_YWXOQVXOWNhYSTTaONh]T[Z[XOVROZVQXS[QO_NWWS̀NWO

V̂OSOlYT̀SROQSXYRNiOj[WRNW]NZX̂YTOV̂ONXMQ[ZOVRORNT[̀[VYWÒRVY]WO���������������������������������������
��������������������iOVROeM[ZMO]RV_VXNOXMNOYWNOV̂OXV\SZZViOSTZVMVTOVROjRỲWbO

InKOdQTaO_SXNR[STWOSQjONkY[]_NQXOXMSXOSRNOXVO\NOYWNjOj[RNZXTaO[QOXMNO�VRsOWMSTTO\NO\RVỲMXOXVOSQjOWXVRNjOVQO
XMNO{RVmNZXOW[XNO\aOXMNOUVQXRSZXVRbOĝXNRONkY[]_NQXO[WOQVOTVQ̀NRORNkY[RNjÔVROXMNO�VRsiO[XOWMSTTO\NO
]RV_]XTaORN_VlNjÔRV_OXMNO{RVmNZXOW[XNbO{RVXNZX[VQOV̂OZVQWXRYZX[VQO_SXNR[STWOSQjONkY[]_NQXOWXVRNjOSXO
XMNO{RVmNZXOW[XNÔRV_OeNSXMNRiOXMN̂XiOjS_S̀NiOSQjOSTTOVXMNROSjlNRW[XaO[WOWVTNTaOXMNORNW]VQW[\[T[XaOV̂OXMNO
UVQXRSZXVRb

IncOLMNOUVQXRSZXVROe[TTONQWYRNOXMSXOXMNO�VRsiOSXOSTTOX[_NWiO[WO]NR̂VR_NjO[QOSO_SQQNROXMSXOŜ̂VRjWORNSWVQS\TNO
SZZNWWiO\VXMOlNM[ZYTSROSQjO]NjNWXR[SQiOXVOXMNOW[XNOV̂OXMNO�VRsOSQjOSTTOSjmSZNQXOSRNSWbOLMNO�VRsOe[TTO\NO
]NR̂VR_NjO[QOWYZMOSO_SQQNROXMSXO]Y\T[ZOSRNSWOSjmSZNQXOXVOXMNOW[XNOV̂OXMNO�VRsOe[TTO\NÔRNNÔRV_OSTTO
jN\R[WiO\Y[Tj[Q̀O_SXNR[STWOSQjONkY[]_NQXOT[sNTaOXVOZSYWNOMS�SRjVYWOZVQj[X[VQWbO�[XMVYXOT[_[XSX[VQOV̂O
SQaOVXMNRO]RVl[W[VQOV̂OXMNOUVQXRSZXOpVZY_NQXWiOXMNOUVQXRSZXVROe[TTOYWNO[XWO\NWXON̂̂VRXWOXVO_[Q[_[�NOSQaO
[QXNR̂NRNQZNOe[XMOXMNOVZZY]SQZaOVRO\NQN̂[Z[STOYWNOV̂Oy�zOSQaOSRNSWOSQjO\Y[Tj[Q̀WOSjmSZNQXOXVOXMNOW[XNOV̂O
XMNO�VRs�OVROy�zOXMNOdeQNRfWO\Y[Tj[Q̀O[QOXMNONlNQXOV̂O]SRX[STOVZZY]SQZaiOSWO_VRNOW]NZ[̂[ZSTTaOjNWZR[\NjO
[QOxNZX[VQO�b�b

Iwo LMNOUVQXRSZXVRO[WORNkY[RNjOXVO]RVXNZXO[XWOVeQO�VRsOSQjOeVRsOSRNSWiO]RNZVQWXRYZX[VQiOjYR[Q̀O
ZVQWXRYZX[VQOSQjO]VWXOZVQWXRYZX[VQb

Iwr pYR[Q̀ONhXNR[VRORNQVlSX[VQOeVRsiOVlNRMNSjO]RVXNZX[VQOWMSTTO\NO]RVl[jNjÔVROSQaOW[jNeSTsWOVROSRNSWO
[__Nj[SXNTaO\NQNSXMOXMNOeVRsOW[XNOVROWYZMOSRNSWOWMSTTO\NÔNQZNjOV̂̂OSQjO]RVl[jNjOe[XMOeSRQ[Q̀OW[̀QWOXVO
]RNlNQXONQXRab

IwJ LMNOUVQXRSZXVROWMSTTONhNRXOYX_VWXOZSRNOSQjOj[T[̀NQZNOeMNQOeVRs[Q̀O[QOVROQNSROSQaONh[WX[Q̀O\Y[Tj[Q̀WOVRO
W[XNOeVRsbOLMNOS\WNQZNOV̂O]RVXNZX[VQOSRVYQjOWYZMO[XN_WOWMSTTOQVXONhZYWNOXMNOUVQXRSZXVRÔRV_O[XWOT[S\[T[XaO
XVO]RVl[jNO]RVXNZX[VQbOgQaOjS_S̀NOXVONh[WX[Q̀O\Y[Tj[Q̀WiOW[XNeVRsOVRÔSZ[T[X[NWOjYNOXVOXMNOSZX[VQWOVRO
[QSZX[VQWOV̂OXMNOUVQXRSZXVROWMSTTO\NORN]S[RNjO\aOSQjOZMSR̀NjOXVOXMNOUVQXRSZXVRb

Iwn LMNOUVQXRSZXVROWMSTTO\NORNW]VQW[\TNÔVROXMNORN_VlSTOSQjORN]TSZN_NQXOV̂ONh[WX[Q̀OZN[T[Q̀OX[TNWOSQjÒR[jO[QO
SRNSWOV̂OXMNONh[WX[Q̀O\Y[Tj[Q̀OeMNRNO[XWO�VRsO[WORNkY[RNjOSQjOQNeOZN[T[Q̀WOSRNOQVXOWZMNjYTNjÔVRO
[QWXSTTSX[VQbOvQOXMNONlNQXOXMSXOXMNONh[WX[Q̀OZN[T[Q̀WOSRNOjS_S̀NjOSQjOZSQQVXO\NORN]TSZNjOXVOXMNO
WSX[ŴSZX[VQOV̂OXMNOdeQNRiOXMNORNW]VQW[\TNOZVQXRSZXVROWMSTTO\NOT[S\TNÔVROXMNOZVWXWOV̂ORN]TSZ[Q̀O[QOs[QjiO
XMNONh[WX[Q̀OZN[T[Q̀WOe[XMOQNeOX[TNOSQjÒR[jb

Iww LMNOPNQNRSTOUVQWXRYZX[VQOUVQXRSZXVROWMSTTO]RVl[jNOQNZNWWSRaOSQjORNkY[RNjOWNZYR[XaO_NSWYRNWOXVO
SjNkYSXNTaOWŜǸYSRjOXMNOZVQWXRYZX[VQOW[XNÔRV_OlSQjST[W_OSQjO[QXRYW[VQOV̂OYQSYXMVR[�NjO]NRWVQWbOLMNO
PNQNRSTOUVQWXRYZX[VQOUVQXRSZXVROWMSTTOWY\_[XO[XWO_NSQWOSQjO_NXMVjWOV̂OWNZYR[XaOXVOXMNOUVQWXRYZX[VQO
uSQS̀NRÔVRORNl[NeOSQjOZV__NQXbOLMNO{RVmNZXOW[XNO_YWXO\NOWNZYRNjO��OMVYRWOSOjSaiO�OjSaWOSOeNNsO
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IJKLMNIJOPQRLINSTUVPWQXPYXJXZSLP[RJU\ZMK\IRJP[RJ\ZSK\RZ]UP̂SILMZXP\RPUXKMZXP\QXPUI\XPSUPZX_MIZXNP̀TP\QIUP
aSZSOZSaQPbILLPZXUML\PIJP\QXPcbJXZPXJOSOIJOP\QXPUXZdIKXUPR̂PUMKQPJXKXUUSZTPaXZURJJXLPURPSUP\RPaZRdINXP
UMKQPUXKMZI\TVPeRPJR\IKXPbILLP̀XPOIdXJP\QXPYXJXZSLP[RJU\ZMK\IRJP[RJ\ZSK\RZPR̂P\QXPcbJXZ]UPIJ\XJ\IRJP\RP
XJOSOXPUMKQPUXKMZI\TPUXZdIKXUPSJNPSLLPKRU\UPSJNPXfaXJUXUPSUURKIS\XNPbI\QP\QXPcbJXZ]UPUXKMZI\TPR̂P\QXP
UI\XPIJP\QIUPZXOSZNPbILLP̀XP̀SKgPKQSZOXNP\RP\QXPYXJXZSLP[RJU\ZMK\IRJP[RJ\ZSK\RZVPhQILXP\QXPcbJXZPiSTP
QSdXPUXKMZI\TPOMSZNUPaS\ZRLLIJOP\QXPaZRjXK\PSZXSUkP\QXP̂MJK\IRJPR̂PUMKQPUXKMZI\TPOMSZNUPIUPJR\P̂RZP\QXP
aMZaRUXPR̂PUaXKÎIKSLLTPOMSZNIJOP\QXP[RJ\ZSK\RZ]UPaZRaXZ\TPRZPRaXZS\IRJUPR̂PbRZgV

lmn WQXP[RJ\ZSK\RZPSJNPSJTPXJ\I\TP̂RZPbQIKQP\QXP[RJ\ZSK\RZPIUPZXUaRJUÌLXPUQSLLPJR\PXZXK\PSJTPUIOJPRJP\QXP
oZRjXK\PUI\XPbI\QRM\P\QXPbZI\\XJPKRJUXJ\PR̂P\QXPcbJXZkPbQIKQPiSTP̀XPbI\QQXLNPIJP\QXPURLXPNIUKZX\IRJPR̂P
\QXPcbJXZV

lmp hI\QRM\PLIiI\S\IRJPR̂PSJTPR\QXZPaZRdIUIRJPR̂P\QXP[RJ\ZSK\PqRKMiXJ\UkP\QXP[RJ\ZSK\RZPbILLPKRiaLTPbI\QP
SLLPZXSURJS̀LXPZMLXUPSJNPZXOMLS\IRJUPaZRiMLOS\XNP̀TP\QXPcbJXZPRZP[RJU\ZMK\IRJPrSJSOXZPIJPKRJJXK\IRJP
bI\QP\QXPMUXPSJNPRKKMaSJKTPR̂P\QXPoZRjXK\PUI\XPSJNP\QXP̀MILNIJOUkPSUPSiXJNXNP̂ZRiP\IiXP\RP\IiXP̀TP\QXP
cbJXZPRZP\QXP[RJU\ZMK\IRJPrSJSOXZV

stulvulnwcJLTPiS\XZISLUPSJNPX_MIaiXJ\P\QS\PSZXP\RP̀XPMUXNPNIZXK\LTPIJP\QXPhRZgPUQSLLP̀XP̀ZRMOQ\P\RPSJNPU\RZXNPRJP\QXP
oZRjXK\PUI\XP̀TP\QXP[RJ\ZSK\RZVPx̂\XZPX_MIaiXJ\PIUPJRPLRJOXZPZX_MIZXNP̂RZP\QXPhRZgkPI\PUQSLLP̀XPaZRia\LTPZXiRdXNP̂ZRiP
\QXPoZRjXK\PUI\XVPoZR\XK\IRJPR̂PKRJU\ZMK\IRJPiS\XZISLUPSJNPX_MIaiXJ\PU\RZXNPS\P\QXPoZRjXK\PUI\XP̂ZRiPbXS\QXZkP\QX̂\kP
NSiSOXkPSJNPSLLPR\QXZPSNdXZUI\TPIUPURLXLTP\QXPZXUaRJUÌILI\TPR̂P\QXP[RJ\ZSK\RZV

stulvulpPWQXP[RJ\ZSK\RZPUQSLLPXJUMZXP\QS\P\QXPhRZgkPS\PSLLP\IiXUkPIUPaXẐRZiXNPIJPSPiSJJXZP\QS\PŜ̂RZNUPZXSURJS̀LXP
SKKXUUkP̀R\QPdXQIKMLSZPSJNPaXNXU\ZISJkP\RP\QXPUI\XPR̂P\QXPhRZgPSJNPSLLPSNjSKXJ\PSZXSUVPWQXPhRZgPbILLP̀XPaXẐRZiXNPIJP
UMKQPSPiSJJXZP\QS\PaM̀LIKPSZXSUPSNjSKXJ\P\RP\QXPUI\XPR̂P\QXPhRZgPbILLP̀XP̂ZXXP̂ZRiPSLLPNX̀ZIUkP̀MILNIJOPiS\XZISLUPSJNP
X_MIaiXJ\PLIgXLTP\RPKSMUXPQSySZNRMUPKRJNI\IRJUVPhI\QRM\PLIiI\S\IRJPR̂PSJTPR\QXZPaZRdIUIRJPR̂P\QXP[RJ\ZSK\PqRKMiXJ\UkP
\QXP[RJ\ZSK\RZPUQSLLPMUXPI\UP̀XU\PX̂̂RZ\UP\RPiIJIiIyXPSJTPIJ\XẐXZXJKXPbI\QP\QXPRKKMaSJKTPRZP̀XJX̂IKISLPMUXPR̂Pz{|PSJTP
SZXSUPSJNP̀MILNIJOUPSNjSKXJ\P\RP\QXPUI\XPR̂P\QXPhRZg}PRZPz~|P\QXP̀MILNIJOPIJP\QXPXdXJ\PR̂PaSZ\ISLPRKKMaSJKTkPSUPiRZXP
UaXKÎIKSLLTPNXUKZÌXNPIJPoSZSOZSaQP�V�V

stulvul�PWQXP[RJ\ZSK\RZPUQSLLPJR\PaXZiI\PSJTPbRZgXZUP\RPMUXPSJTPXfIU\IJOP̂SKILI\IXUPS\P\QXPoZRjXK\PUI\XkPIJKLMNIJOPbI\QRM\P
LIiI\S\IRJkPLSdS\RZIXUPSJNP\RILX\UVPWRPOSIJPSKKXUUP\RP\QXPhRZgkPXJ\ZSJKXUPSJNPaSZgIJOPSZXSUPbILLP̀XPNXUIOJS\XNP̀TP\QXP
cbJXZP̂RZP\QXP[RJ\ZSK\RZ]UPMUXVPhI\QRM\PLIiI\S\IRJPR̂PSJTPR\QXZPaZRdIUIRJPR̂P\QXP[RJ\ZSK\PqRKMiXJ\UkP\QXP[RJ\ZSK\RZP
bILLPKRiaLTPbI\QPSLLPZXSURJS̀LXPZMLXUPSJNPZXOMLS\IRJUPaZRiMLOS\XNP̀TP\QXPcbJXZPIJPKRJJXK\IRJPbI\QP\QXPMUXPSJNP
RKKMaSJKTPR̂P\QXPoZRjXK\PUI\XPSJNP\QXPcbJXZ]UP̀MILNIJOzU|kPSUPSiXJNXNP̂ZRiP\IiXP\RP\IiXP̀TP\QXPcbJXZV

stulvul�P[RJU\ZMK\IRJPSZXSUP\QS\PSZXPMJNXZP\QXPKRJ\ZRLPR̂P\QXP[RJ\ZSK\RZPSJNP\QXZX̂RZXPJR\PRKKMaIXNP̀TP\QXPcbJXZ]UPU\Ŝ̂P
RZPU\MNXJ\UPUQSLLP̀XPUXaSZS\XNP̂ZRiPRKKMaIXNPSZXSUVPoZRdIUIRJUPUQSLLP̀XPiSNXP\RPaZXdXJ\P\QXPaSUUSOXPR̂PNMU\PSJNP
KRJ\SiIJSJ\UPIJ\RPRKKMaIXNPaSZ\UPR̂P\QXPcbJXZ]UP̀MILNIJOzU|VPoXZIRNIKPIJUaXK\IRJPSJNPZXaSIZUPR̂P\QXPKRJ\SIJiXJ\P
S̀ZZIXZUPiMU\P̀XPiSNXP\RPaZXdXJ\PXfaRUMZXP\RPNMU\PRZPKRJ\SiIJSJ\UVPYTaUMiP̀RSZNPiMU\P̀XPMUXNPIJPXfI\PbSTUPRZPR\QXZP
SZXSUP\QS\PZX_MIZXP̂IZXPZS\XNPUXaSZS\IRJVP�XSdTPNM\TPaLSU\IKPUQXX\IJOPiSTP̀XPMUXNPRJLTP̂RZPSPdSaRZkP̂IJXPNMU\PRZPSIZP
IĴIL\ZS\IRJP̀SZZIXZkPSJNPUQSLLPJR\P̀XPMUXNP\RPUXaSZS\XPRKKMaIXNPUaSKXUP̂ZRiPKRJU\ZMK\IRJPSZXSUVP

stulvul�PoZIRZP\RPU\SZ\IJOPhRZgkP\QXP[RJ\ZSK\RZPUQSLLPUM̀iI\PSPbZI\\XJPZXaRZ\P\RP\QXPcbJXZkP[RJU\ZMK\IRJPrSJSOXZPSJNP
xZKQI\XK\PINXJ\ÎTIJOPXfIU\IJOPNSiSOXP\RPZRSNUkPbSLgUkPLSbJUkP̀MILNIJOUPSJNPR\QXZPaZRaXZ\TP\RP̀XPŜ̂XK\XNP̀TP\QIUP
[RJ\ZSK\VP�SILMZXP\RPUM̀iI\P\QXPZXaRZ\PUQSLLPZXJNXZP\QXP[RJ\ZSK\RZPZXUaRJUÌLXP̂RZPXfIU\IJOPNSiSOXVPWQXP[RJ\ZSK\RZPiSTP
ZX_MXU\PSJNPUKQXNMLXPSJPIJUaXK\IRJPbI\QP\QXPcbJXZkP[RJU\ZMK\IRJPrSJSOXZPSJNPxZKQI\XK\PaZIRZP\RPUM̀iI\\SLPR̂P\QXP
ZXaRZ\VPWQXP[RJ\ZSK\RZPUQSLLPR̀\SIJP\QXPKRJUXJ\PR̂PSNjRIJIJOPaZRaXZ\TPRbJXZUPZXOSZNIJOP\XiaRZSZTPXSUXiXJ\UPR̂PSJTP
R\QXZPiSJJXZPR̂PaQTUIKSLPXJKZRSKQiXJ\V

stulvmt�������t���t��������
stulvmlvPWQXP[RJ\ZSK\RZPUQSLLP̀XPZXUaRJUÌLXP̂RZPKM\\IJOkP̂I\\IJOkPRZPaS\KQIJOPZX_MIZXNP\RPKRiaLX\XP\QXPhRZgPRZP\RPiSgXP
I\UPaSZ\UP̂I\P\ROX\QXZPaZRaXZLTVPxLLPSZXSUPZX_MIZIJOPKM\\IJOkP̂I\\IJOkPRZPaS\KQIJOPUQSLLP̀XPZXU\RZXNP\RP\QXPKRJNI\IRJPXfIU\IJOP
aZIRZP\RP\QXPKM\\IJOkP̂I\\IJOkPRZPaS\KQIJOkPMJLXUUPR\QXZbIUXPZX_MIZXNP̀TP\QXP[RJ\ZSK\PqRKMiXJ\UV

stulvml�PWQXP[RJ\ZSK\RZPUQSLLPJR\PNSiSOXPRZPXJNSJOXZPSPaRZ\IRJPR̂P\QXPhRZgPRZP̂MLLTPRZPaSZ\ISLLTPKRiaLX\XNP
KRJU\ZMK\IRJPR̂P\QXPcbJXZkP�XaSZS\XP[RJ\ZSK\RZUkPRZPR̂PR\QXZP[RJ\ZSK\RZUP̀TPKM\\IJOkPaS\KQIJOkPRZPR\QXZbIUXPSL\XZIJOP
UMKQPKRJU\ZMK\IRJkPRZP̀TPXfKSdS\IRJVPWQXP[RJ\ZSK\RZPUQSLLPJR\PKM\PRZPR\QXZbIUXPSL\XZPKRJU\ZMK\IRJP̀TP\QXPcbJXZkP
�XaSZS\XP[RJ\ZSK\RZUkPRZP̀TPR\QXZP[RJ\ZSK\RZUPXfKXa\PbI\QPbZI\\XJPKRJUXJ\PR̂P\QXP[RJU\ZMK\IRJPrSJSOXZkPcbJXZkPSJNP
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IJKLMNOLPQMRNSOQTKONQIMNQMUPVTQTOPMRNSOQTKONQIWMRNSIPSOMILTXXMSNOMYPMJSQPTINSTYXZM[\OLLPX]WM̂LPMRNSOQTKONQMILTXXMSNOM
JSQPTINSTYXZM[\OLLNX]_M̀QNaMOLPMUPVTQTOPMRNSOQTKONQI_MNOLPQMRNSOQTKONQI_MNQMOLPMb[SPQ_M\OIMKNSIPSOMONMKJOO\ScMNQM
NOLPQ[\IPMTXOPQ\ScMOLPMdNQeW

fghijkihl̂LPM[NQ]MmSP[mMJIP]MLPQP\SMILTXXMaPTSMdNQeM[L\KLMLTIMYPPSMNQM\IMONMYPM\SIOTXXP]MJS]PQMOLPMOPQaIMǸMOLPM
RNSOQTKOM̀NQMOL\IMnQNoPKOWM̂LPM[NQ]MmPp\IO\ScmMJIP]MLPQP\SMILTXXMaPTSMPp\IO\ScMKNS]\O\NSIMVQPq\NJIMONMOLPMT[TQ]MǸMTM
RNSOQTKOM̀NQMOL\IMnQNoPKOWMrSMNQ]PQMONMPX\a\STOPMKJOO\ScMTS]MVTOKL\ScMTIMaJKLMTIMVNII\YXP_MOLPMRNSOQTKONQMILTXX_M]JQ\ScM
OLPMVQNcQPIIMǸM\OIMdNQe_MVQNq\]PMTS]MIPOMVQNVPQMIXPPqPI_M\SIPQOI_MTS]MNOLPQM̀\pOJQPIMTIMQPsJ\QP]M̀NQM\OIMSP[MdNQeMTS]M
ILTXXMc\qPMVQNVPQMTS]M]POT\XP]M\SIOQJKO\NSIMONMNOLPQIM[LPQPMOLPMdNQeMaTZMYPMT̀̀PKOP]MYZMOLP\QM[NQe_M[\OLMT]PsJTOPM
SNO\KPMVQ\NQMONMOLPMPQPKO\NSMǸMSP[MdNQeWMRJOO\ScMTS]MVTOKL\ScM[NQeMTIMQPsJ\QP]MONM\SIOTXXMSP[MdNQeMNQMQPaNqPM
Pp\IO\ScM[NQeMILTXXMYPM]NSPMKTQP̀JXXZMTS]MSPTOXZM[\OLMTIMX\OOXPM]TaTcPMTIMVNII\YXPWM̂LPMRNSOQTKONQMILTXXMQP̀PQMONMOLPM
UVPK\̀\KTO\NSIM̀NQMVQNVPQMKJOO\ScMTS]MVTOKL\ScMQPsJ\QPaPSOIWMtSZMKNIOIMKTJIP]MYZM]P̀PKO\qPMNQM\XXuO\aP]MdNQeMǸMOLPM
RNSOQTKONQMILTXXMYPMYNQSPMYZMOLPMRNSOQTKONQWMRJOO\ScMTS]MVTOKL\ScMǸMTSZMdNQeMILTXXMYPMaT]PM\SMIJKLMTMaTSSPQMTIMONM
SNOMYQPTKLMTSZMVQNq\I\NSIMǸMTSZMcJTQTSOZMNQM[TQQTSOZMNSMPp\IO\ScM[NQeMXP̀OM\SMVXTKPMNQMTSZMcJTQTSOZMNQM[TQQTSOZM
QPsJ\QP]M̀NQMOLPMRNSOQTKONQvIMSP[MdNQeWMnTOKL\ScMǸM[NQeMILTXXMaTOKLMPp\IO\ScMT]oTKPSOMIJQ̀TKPIMTS]MVTOKL[NQeMILTXXM
YPM]\IcJ\IP]MKNaVXPOPXZMONML\]PMTSZMOQTKPMǸMVTOKL\ScWMtXXMSP[MdNQeMNSMPp\IO\ScMQNǸIMaJIOMYPMVQNq\]P]MYZMTMKNaVTSZM
IVPK\TX\w\ScM\SMVPQ̀NQa\ScMOLPMdNQeMTS]MTVVQNqP]MYZMOLPMPp\IO\ScMQNǸ\ScMaTOPQ\TXMaTSJ̀TKOJQPQWMrOMILTXXMYPMOLPM
QPIVNSI\Y\X\OZMǸMOLPMRNSOQTKONQMVPQ̀NQa\ScMOLPMKJOO\ScMTS]MVTOKL\ScMONMaT\SOT\SMTSZMPp\IO\ScMQNǸ\ScM[TQQTSOZW

fghijkikMbSXZMOQT]PIMVPQINSIMIe\XXP]MTS]MPpVPQ\PSKP]M\SMKJOO\ScMTS]MVTOKL\ScMILTXXMVPQ̀NQaMIJKLM[NQeW

fghijxgyz{|}~}�g��
fghijxijM̂LPMRNSOQTKONQMILTXXMePPVMOLPMVQPa\IPIMTS]MIJQQNJS]\ScMTQPTM̀QPPM̀QNaMTKKJaJXTO\NSMǸM[TIOPMaTOPQ\TXIMTS]M
QJYY\ILMKTJIP]MYZMNVPQTO\NSIMJS]PQMOLPMRNSOQTKOWMbSMTM]T\XZMYTI\I_MOLPMRNSOQTKONQMILTXXMKXPTSMOLPMTQPTIM\SM[L\KLM\OMLTIM
VPQ̀NQaP]M[NQeMTS]MILTXXMQPaNqPMTXXM[TIOP_MaTOPQ\TXI_MQJYY\IL_M\OIMONNXI_MKNSIOQJKO\NSMPsJ\VaPSO_MaTKL\SPQZMTS]M
IJQVXJIMaTOPQ\TXIWMtOMKNaVXPO\NSMǸMOLPMdNQe_MOLPMRNSOQTKONQMILTXXMQPaNqPM[TIOPMaTOPQ\TXI_MQJYY\IL_MOLPMRNSOQTKONQvIM
ONNXI_MKNSIOQJKO\NSMPsJ\VaPSO_MaTKL\SPQZMTS]MIJQVXJIMaTOPQ\TXIM̀QNaMTS]MTYNJOMOLPMnQNoPKOWM̂LPMRNSOQTKONQMILTXXM
KNaVXPOPXZMKXPTSMOLPMI\OPMǸMOLPMdNQe_MQPaNq\ScMTS]M]\IVNI\ScMǸMTXXMKNSIOQJKO\NSuQPXTOP]M]PYQ\IMTS]MQJYY\IL_MTS]M
KXPTS\ScMTXXMdNQeuQPXTOP]MIOT\SI_MIVNOI_MaTQeI_M]\QO_MaNQOTQMIaPTQI_MVXTIOPQMIaPTQI_MVT\SOMIaPTQI_MKTJXe\ScMIaPTQI_MTS]M
NOLPQM̀NQP\cSMaTOPQ\TXIM̀QNaMPpVNIP]MIJQ̀TKPIM\SI\]PMTS]MNJOI\]PMOLPMb[SPQvIMYJ\X]\ScIMTS]M[\OL\SMOLPMnQNoPKOMX\a\OM
X\SPIW

fghijxi�Mr̀MOLPMRNSOQTKONQM̀T\XIMONMKXPTSMJVMTIMVQNq\]P]M\SMOLPMRNSOQTKOM�NKJaPSOI_MOLPMb[SPQ_MNQMRNSIOQJKO\NSM
�TSTcPQM[\OLMOLPMb[SPQvIMTVVQNqTX_MaTZM]NMINMTS]MOLPMb[SPQMILTXXMYPMPSO\OXP]MONMQP\aYJQIPaPSOM̀QNaMOLPMRNSOQTKONQWM
tOM\OIMNVO\NS_MOLPMb[SPQMaTZM]P]JKOMOLPMKNIOMǸMKXPTSuJVMVJQIJTSOMONMOL\IMUPKO\NSM�W��W�M̀QNaMTSZMVTZaPSOIMNOLPQ[\IPM
]JPMONMOLPMRNSOQTKONQMVJQIJTSOMONMOL\IMRNSOQTKOW

fghij�g���{��g��g����
L̂PMRNSOQTKONQMILTXXMVQNq\]PMOLPMb[SPQ_MRNSIOQJKO\NSM�TSTcPQ_MTS]MtQKL\OPKOM[\OLMTKKPIIMONMOLPMdNQeM\SMVQPVTQTO\NSM
TS]MVQNcQPIIM[LPQPqPQMXNKTOP]WM�P]PQTX_MIOTOP_MTS]MXNKTXMTcPSK\PIM[\OLMoJQ\I]\KO\NSMNqPQMOLPMnQNoPKOMILTXXMTOMTXXMO\aPIM
LTqPMTKKPIIMONMOLPMdNQeM[LPQPqPQM\OM\IM\SMVQPVTQTO\NSMNQMVQNcQPIIWM̂LPMRNSOQTKONQMILTXXMVQNq\]PM̀NQMIJKLMTKKPIIMINMOLTOM
IJKLMTcPSK\PIMaTZMVPQ̀NQaMOLP\QM̀JSKO\NSIWM̂LPMRNSOTKONQMILTXXMTXINMTXXN[MTKKPIIM̀NQMTXXMQPsJ\QP]MOPIOIMTS]M\SIVPKO\NSIW
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L̂PMRNSOQTKONQMILTXXMVTZMTXXMQNZTXO\PIMTS]MX\KPSIPM̀PPIWM̂LPMRNSOQTKONQMILTXXM]P̀PS]MIJ\OIMNQMKXT\aIM̀NQM\S̀Q\ScPaPSOMǸM
KNVZQ\cLOIMTS]MVTOPSOMQ\cLOIMTS]MILTXXMLNX]MOLPMb[SPQ_MRNSIOQJKO\NSM�TSTcPQ_MTS]MtQKL\OPKOMLTQaXPIIM̀QNaMXNIIMNSM
TKKNJSOMOLPQPǸ_MYJOMILTXXMSNOMYPMQPIVNSI\YXPM̀NQM]P̀PSIPMNQMXNIIM[LPSMTMVTQO\KJXTQM]PI\cS_MVQNKPII_MNQMVQN]JKOMǸMTM
VTQO\KJXTQMaTSJ̀TKOJQPQMNQMaTSJ̀TKOJQPQIM\IMQPsJ\QP]MYZMOLPMRNSOQTKOM�NKJaPSOI_MNQM[LPQPMOLPMKNVZQ\cLOMq\NXTO\NSIMTQPM
KNSOT\SP]M\SM�QT[\ScI_MUVPK\̀\KTO\NSI_MNQMNOLPQM]NKJaPSOIMVQPVTQP]MYZMOLPMb[SPQ_MtQKL\OPKO_MNQMRNSIOQJKO\NSM
�TSTcPQWM�N[PqPQ_M\̀MTSM\S̀Q\ScPaPSOMǸMTMKNVZQ\cLOMNQMVTOPSOM\IM]\IKNqPQP]MYZ_MNQMaT]PMeSN[SMON_MOLPMRNSOQTKONQ_MOLPM
RNSOQTKONQMILTXXMYPMQPIVNSI\YXPM̀NQMOLPMXNIIMJSXPIIMOLPM\S̀NQaTO\NSM\IMVQNaVOXZM̀JQS\ILP]MONMOLPMtQKL\OPKOMOLQNJcLMOLPM
RNSIOQJKO\NSM�TSTcPQW

fghij�g�}�{�}~�~�|�~�}
fghij�ijM̂NMOLPM̀JXXPIOMPpOPSOMVPQa\OOP]MYZMXT[_MOLPMRNSOQTKONQMILTXX_MTS]MKTJIPM\OIMUJYKNSOQTKONQIMON_M]P̀PS]_M\S]PaS\̀ZM
TS]MLNX]MLTQaXPIIMOLPMb[SPQ_MRNSIOQJKO\NSM�TSTcPQ_MtQKL\OPKO_MTS]MOLP\QMKNSIJXOTSOI_MǸ̀\KPQI_M]\QPKONQI_MYNTQ]M
aPaYPQI_MTcPSOIMTS]MPaVXNZPPIMǸMTSZMǸMOLPaM�KNXXPKO\qPXZ_MmrS]PaS\OPPI_mM\S]\q\]JTXXZ_MmrS]PaS\OPPm M̀QNaMTS]M
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IJIKLMNOIPPOPQMMRMSOTIUIJRMSOPKIVKPKNKRMSOIWNKQLMSOWIXMRMOQYOIWNKQLSOWPIKUMSOTRUILTMSOYKLRMSOZRLIPNKRMSO[XTJURLNMSOWQMNMO
\KLWPXTKLJOVXNOLQNOPKUKNRTONQOINNQ]LR̂M_OYRRMOILTOR̀ZRLMRMOKLWX]]RTOKLOWQLLRWNKQLONaR]RbKNaOILTOKLONaRORLYQ]WRURLNOQYO
NaKMOKLTRULKYKWINKQLcSOWaI]JRMSOR̀ZRLMRMOILTOTRUILTMOQYObaINRdR]OeKLTOKLOWQLLRWNKQLObKNaOQ]OI]KMKLJOY]QUOQ]OQXNOQYO\IcO
IL̂OLRJPKJRLNSObKPPYXPOQ]Ob]QLJYXPOIWNOQ]OQUKMMKQLO]RMXPNKLJOKLOVQTKP̂OKL[X]̂O\KLWPXTKLJOTRINacSOZR]MQLIPOKL[X]̂OQ]O
Z]QZR]N̂OTIUIJRO\KLWPXTKLJOPQMMOQYOXMRcOV̂ONaROfQLN]IWNQ]SOKNMOgXVWQLN]IWNQ]MSOgXZZPKR]MSONaRK]O]RMZRWNKdROQYYKWR]MSO
RUZPQ̂RRMSOMR]dILNMSOIJRLNMSOMXZZPKR]MSOKLdKNRRMSOMXWWRMMQ]MOILTOIMMKJLMO\WQPPRWNKdRP̂SOhfQLN]IWNQ]OiI]NKRMShOILTO
KLTKdKTXIPP̂SOhfQLN]IWNQ]OiI]N̂hcSO\VcOZR]YQ]UILWROQYOQ]OYIKPX]RONQOZR]YQ]UONaROjQ]eOQ]OIL̂OV]RIWaOQYONaKMOfQLN]IWNOQ]O
KLY]KLJRURLNOQYOIL̂OZINRLNO]KJaNOV̂OIL̂OfQLN]IWNQ]OiI]N̂SOQ]O\WcOIL̂OMNINXNQ]KP̂OKUZQMRTOPKIVKPKN̂OYQ]OKL[X]̂ONQO
RUZPQ̂RRMOQ]OYIKPX]RONQOWQUZP̂ObKNaOIL̂OPIbMOQ]O]RJXPINKQLMOIYYRWNKLJONaROjQ]eSO]RJI]TPRMMOQYObaRNaR]OQ]OLQNOMXWaO
WPIKUSOTIUIJRSOPQMMOQ]OR̀ZRLMROKMOWIXMRTOKLOZI]NOV̂OIOZI]N̂OKLTRULKYKRTOaR]RXLTR]kOlQNaKLJOWQLNIKLRTOaR]RKLOMaIPPOVRO
WQLMN]XRTONQOQVPKJINRONaROfQLN]IWNQ]ONQOKLTRULKŶSOTRYRLTSOILTOaQPTOILOmLTRULKNRROaI]UPRMMOYQ]OWPIKUMOWIXMRTOMQPRP̂O
V̂ONaROmLTRULKNRR_MOLRJPKJRLNOIWNMOQ]OQUKMMKQLMk

naROfQLN]IWNQ]OIJ]RRMONQOKLWPXTRONaROYQPPQbKLJOKLTRULKN̂OZ]QdKMKQLOKLORIWaOILTORdR]̂OWQLN]IWNOKNORLNR]MOKLNQObKNaOIO
gXVWQLN]IWNQ]SOILTONQO]RoXK]RONaINOgXVWQLN]IWNQ]ONQOKLWPXTROMXWaOZ]QdKMKQLOKLORIWaOWQLN]IWNOKNORLNR]MOKLNQObKNaOIL̂OPQbR]O
NKR]OgXVpMXVWQLN]IWNQ]qOhnQONaROYXPPRMNOR̀NRLNOZR]UKNNRTOV̂OPIbSOMXVpWQLN]IWNQ]OMaIPPOTRYRLTSOKLTRULKŶOILTOaQPTO
aI]UPRMMONaROfQLN]IWNQ]SOrbLR]SOrbLR]_MOfQLMXPNILNMSOfQLMN]XWNKQLOsILIJR]_MOILTOt]WaKNRWN_MOWQLMXPNILNMSOILTORIWaO
QYONaRK]O]RMZRWNKdRO]RZ]RMRLNINKdRMSOVQI]TOURUVR]MSORUZPQ̂RRMSOTK]RWNQ]MSOQYYKWR]MSOILTOIJRLNMSOY]QUOILTOIJIKLMNOIL̂O
ILTOIPPOWPIKUMSOMXKNMSOIWNKQLMSOTIUIJRMSOPQMMRMSOYKLRMSOZRLIPNKRMSOWQMNMSOWaI]JRMOILTOR̀ZRLMRMSOKLWPXTKLJOVXNOLQNOPKUKNRTO
NQOINNQ]LR̂M_OYRRMOILTONaROWQMNMOQYOIL̂OZ]QWRRTKLJSOI]KMKLJOQXNOQYOQ]O]RMXPNKLJOY]QUOIL̂OZR]YQ]UILWROQYOQ]OYIKPX]RONQO
ZR]YQ]UONaROjQ]eSOIWNMOQ]OQUKMMKQLMOQYONaROgXVWQLN]IWNQ]SOKNMOPQbR]pNKR]OgXVpMXVWQLN]IWNQ]MSOILTOQNaR]MOYQ]ObaQUONaRO
gXVWQLN]IWNQ]OKMO]RMZQLMKVPRSOZ]QdKTRTONaINOMXWaOWPIKUSOTIUIJRSOPQMMOQ]OR̀ZRLMROKMOINN]KVXNIVPRONQOVQTKP̂OKL[X]̂SO
MKWeLRMMSOTKMRIMROQ]OTRINaSOQ]ORWQLQUKWOPQMMRMOQ]OTIUIJRMSOTIUIJRONQOQ]OTRMN]XWNKQLOQYOZ]QZR]N̂SOILTOYQ]O
RLdK]QLURLNIPOTIUIJRSOQ]ONQOKL[X]̂ONQOQ]OTRMN]XWNKQLOQYONILJKVPROZ]QZR]N̂OILTOLXKMILWRSOVXNOQLP̂ONQONaROR̀NRLNOWIXMRTO
V̂ONaROIWNMOQ]OQUKMMKQLMOQ]OIOV]RIWaOQYOWQLN]IWNOQYONaROIOgXVWQLN]IWNQ]SOIOgXVpgXVWQLN]IWNQ]ONQOgXVWQLN]IWNQ]SOILTOIL̂O
ZR]MQLOQ]ORLNKN̂OTK]RWNP̂OQ]OKLTK]RWNP̂ORUZPQ̂RTOV̂ONaRUOQ]OIL̂OZR]MQLOQ]ORLNKN̂OYQ]ObaQMROIWNMONaR̂OUÎOVROPKIVPRSO
]RJI]TPRMMOQYObaRNaR]OQ]OLQNOMXWaOWPIKUSOTIUIJRSOPQMMOQ]OR̀ZRLMROKMOWIXMRTOKLOZI]NOV̂OIOZI]N̂OKLTRULKYKRTOaR]RXLTR]kh

uvwxyzx{OmLOWPIKUMOIJIKLMNOIL̂OZR]MQLOQ]ORLNKN̂OKLTRULKYKRTOXLTR]ONaKMOgRWNKQLO|k}~OV̂OILORUZPQ̂RROQYONaROfQLN]IWNQ]SO
IOgXVWQLN]IWNQ]SOIL̂QLROTK]RWNP̂OQ]OKLTK]RWNP̂ORUZPQ̂RTOV̂ONaRUSOQ]OIL̂QLROYQ]ObaQMROIWNMONaR̂OUÎOVROPKIVPRSONaRO
KLTRULKYKWINKQLOQVPKJINKQLOXLTR]OgRWNKQLO|k}~k}OMaIPPOLQNOVROPKUKNRTOV̂OIOPKUKNINKQLOQLOIUQXLNOQ]ON̂ZROQYOTIUIJRMSO
WQUZRLMINKQLSOQ]OVRLRYKNMOZÎIVPROV̂OQ]OYQ]ONaROfQLN]IWNQ]OQ]OIOgXVWQLN]IWNQ]OXLTR]ObQ]eR]M_OWQUZRLMINKQLOIWNMSO
TKMIVKPKN̂OVRLRYKNOIWNMSOQ]OQNaR]ORUZPQ̂RROVRLRYKNOIWNMk

uvwxyzxwOnaROfQLN]IWNQ]_MOTRYRLMROILTOKLTRULKN̂OQVPKJINKQLMOXLTR]ONaKMOgRWNKQLO|k}~OMaIPPOMZRWKYKWIPP̂OKLWPXTROIPPO
WPIKUMOILTO[XTJURLNMONaINOUÎOVROUITROIJIKLMNONaROmLTRULKNRRMOXLTR]ONaRO�IVQ]O�IbOQYONaROgNINROQYOlRbO�Q]eSOILTO
MKUKPI]OPIbMOQYOQNaR]OMNINROQ]OJQdR]LURLNIPOVQTKRMOaIdKLJO[X]KMTKWNKQL�OILTOYX]NaR]SOIJIKLMNOWPIKUMOILTO[XTJURLNMO
I]KMKLJOY]QUOdKQPINKQLOQYOZXVPKWOQ]TKLILWRMOILTO]RoXK]RURLNMOQYOJQdR]LKLJOR̀RWXNKQLOQYONaROjQ]ekO

uvwxyzx�O������v��v������������v������������OnQONaROYXPPRMNOR̀NRLNOZR]UKNNRTOV̂OPIbSONaROfQLN]IWNQ]OMaIPPOTRYRLTSO
KLTRULKŶSOILTOaQPTOaI]UPRMMONaROmLTRULKNRRMOY]QUOILTOIJIKLMNOWPIKUMSOTIUIJRMSOPQMMRMSOILTOR̀ZRLMRMOI]KMKLJOQXNOQYO
IL̂OWPIKUMOUITROIJIKLMNONaROmLTRULKNRRMOXLTR]ONaROPIbMOQYOYRTR]IPSOMNINRSOQ]OQNaR]OJQdR]LURLNIPOVQTKRMOaIdKLJO
[X]KMTKWNKQLOQdR]ONaROjQ]eSOKLWPXTKLJOVXNOLQNOPKUKNRTONQOWPIKUMOI]KMKLJOY]QUOdKQPINKQLOQYOZXVPKWOQ]TKLILWRMOILTOQNaR]O
]RoXK]RURLNMOQYOJQdR]LKLJOIXNaQ]KNKRMSOTXRONQONaROfQLN]IWNQ]_MOURNaQTOQYOR̀RWXNKQLOQYONaROjQ]eOQ]OKUZPRURLNINKQLOQYO
IL̂OQYONaROfQLN]IWNQ]_MOQNaR]OQVPKJINKQLMOXLTR]ONaROfQLN]IWNO�QWXURLNMk

uvwxyzx�O�����v���v��������v���������xOnQONaROYXPPRMNOR̀NRLNOZR]UKNNRTOV̂OPIbSONaROfQLN]IWNQ]OMaIPPOTRYRLTSOKLTRULKŶSO
ILTOaQPTOaI]UPRMMONaROmLTRULKNRRMOY]QUOILTOIJIKLMNOIL̂OIWNKQLMSOPIbOMXKNMSOQ]OQNaR]OZ]QWRRTKLJMOV]QXJaNOIJIKLMNO
mLTRULKNRRMOIMOIO]RMXPNOQYOPKRLMOQ]OMRWX]KN̂OKLNR]RMNMOQYOIL̂ON̂ZROI]KMKLJOY]QUONaROjQ]eOILTOYKPRTOIJIKLMNONaROjQ]eSONaRO
MKNROQYOIL̂OQYONaROjQ]eSONaROi]Q[RWNOMKNROILTOIL̂OKUZ]QdRURLNMONaR]RQLSOZÎURLNMOTXRONaROfQLN]IWNQ]SOQ]OIL̂OZQ]NKQLOQYO
NaROZ]QZR]N̂OQYOIL̂OQYONaROmLTRULKNRRMkO

uvwxyzx��������������v��� ����xOnaROfQLN]IWNQ]OMaIPPOTRYRLTSOKLTRULKŶSOILTOaQPTOaI]UPRMMONaROmLTRULKNRRMOY]QUOILTO
IJIKLMNOIL̂OWPIKUOQ]OTRUILTOYQ]OZINRLNOYRRMSO]Q̂IPNKRMSOQ]OQNaR]bKMROQLOIWWQXLNOQYOIL̂OKLdRLNKQLSOUIWaKLRSOI]NKWPRSO
Z]QWRMMSOWQẐ]KJaNSOQ]OI]]ILJRURLNONaINOUÎOVROXMRTOV̂ONaROfQLN]IWNQ]OKLOZR]YQ]UKLJONaROjQ]eSOQNaR]ONaILOIMONQOIL̂OQYO
NaROYQ]RJQKLJOR̀Z]RMMP̂OWIPPRTOYQ]OKLONaROfQLN]IWNO�QWXURLNMONQOVROMQOXMRTkOmLONaRORdRLNOQYOIL̂OKL[XLWNKQLOQ]OPRJIPO
IWNKQLO]RJI]TKLJOMXWaOWPIKUOQ]OTRUILTONaINO]RMXPNMOKLOMNQZZKLJONaROjQ]eOKLObaQPROQ]OZI]NSONaROrbLR]OMaIPPOaIdRONaRO
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IJKLMNMONPJIQRMNMLQNSOTMIURMOINMONRLUTKQNMLQNVUTTQINOWNXQIWOIVUTRQNOWNMLQNYOIZNMONU[OJPN\]RLN\MOXXUKQ̂NU__NRO\MNUTPN
Q̀XQT\QNORRU\JOTQPNMLQIQabNMONaQNaOITQN\O_Q_bNabNMLQNSOTMIURMOIc

defghigjNkLQNSOTMIURMOIN\LU__NW]IMLQINJTPQVTJWbNUTPNLO_PNLUIV_Q\\NMLQNlTPQVTJMQQ\NWIOVNUTPNUKUJT\MNUTbNRO\M\NUTPN
Q̀XQT\Q\NmJTR_]PJTKNIQU\OTUa_QNUMMOITQb\nNWQQ\oNJTR]IIQPNabNUTbNOWNMLQNlTPQVTJMQQ\NJTNQTWOIRJTKNUTbNOWNMLQN
SOTMIURMOIn\NPQWQT\Q̂NJTPQVTJMb̂NUTPNLO_PNLUIV_Q\\NOa_JKUMJOT\N]TPQINMLJ\NpQRMJOTNqcrsNOINU\NVUbNOMLQItJ\QNaQN
XIO[JPQPNQ_\QtLQIQNJTNMLQNSOTMIURMc

defghigiNp]auQRMNMONpQRMJOTNqcrscv̂NU__NOa_JKUMJOT\NOWNMLQNSOTMIURMOIN]TPQINMLJ\NpQRMJOTNqcrsNMONPQWQTPNMLQNlTPQVTJMQQ\N
UIQNOa_JKUMJOT\NMONXIO[JPQNW]__NPQWQT\Q\NUMNMLQN\O_QNRO\MNUTPNQ̀XQT\QNOWNMLQNSOTMIURMOÎNIQKUIP_Q\\NOWNUTbNU__QKQPN
R]_XUaJ_JMbNOTNMLQNXUIMNOWNUTbNlTPQVTJMQQNOINUTbN]_MJVUMQNPQMQIVJTUMJOTNOWNIQ_UMJ[QN\LUIQ\NOWN_JUaJ_JMbNOWNUTbNlTPQVTJMQQN
OIN_JVJMUMJOTNOWNMLQNSOTMIURMOIn\NJTPQVTJMbNOa_JKUMJOT\NJTN_JKLMNOWN\]RLNPQMQIVJTUMJOTc

defghigwNkONMLQNQ̀MQTMNUTbNPQWQT\Q̂NJTPQVTJMb̂NOINLO_PNLUIV_Q\\NOa_JKUMJOT\N]TPQINMLJ\NpQRMJOTNqcrsNUIQNVUPQN[OJPNOIN
OMLQItJ\QNJVXUJIQPNabNUTbN_UtNROTMIO__JTKNMLQJINROT\MI]RMJOTNmJTR_]PJTKNa]MNTOMN_JVJMQPNMON_Ut\N_JVJMJTKN\]RLN
Oa_JKUMJOT\NMONMLQNQ̀MQTMNOWNMLQNXOIMJOTNOWNPUVUKQ\NRU]\QPNabNUTNJTPQVTJMOIôN\]RLNOa_JKUMJOT\N\LU__NaQNPQQVQPNMON
ROTWOIVNMONMLQNKIQUMQ\MNIJKLM\NMONPQWQT\QNUTPNJTPQVTJMbNXQIVJMMQPNabN\]RLN_UtNmJTR_]PJTKNa]MNTOMN_JVJMQPNMONxQtNyOIZN
pMUMQNzQTQIU_N{a_JKUMJOT\N|UtNpQRMJOTN}~q��croc

defghigh�N�__NXIO[J\JOT\NOWNMLJ\NpQRMJOTNqcrsN\LU__N\]I[J[QNMQIVJTUMJOTNOWNMLQN�KIQQVQTMNOINWJTU_NROVX_QMJOTcNxON
Oa_JKUMJOT\N]TPQINMLJ\NpQRMJOTNqcrsN\LU__NaQNROT\MI]QPNMONTQKUMQ̂NUaIJPKQ̂NOINIQP]RQNOMLQINIJKLM\NOINOa_JKUMJOT\NMON
PQWQT\QNUTPNJTPQVTJMb̂NJTR_]PJTKNa]MNTOMN_JVJMQPNMONROVVOTN_UtNJTPQVTJMb̂NtLJRLNtO]_PNOMLQItJ\QNQ̀J\MNU\NMONUNXUIMbN
OINXQI\OTNPQ\RIJaQPNJTNMLJ\NpQRMJOTNqcrsc

defghwe��������e��������e���e�����������e����
defghwghNkLQN_ORUMJOTNOWNQ̀J\MJTKNWQUM]IQ\N\LOtTNOTNX_UT\NJ\NJTMQTPQPNWOINKQTQIU_NJTWOIVUMJOTNOT_bcNkLQNSOTMIURMOÎN
U_OTQ̂NJ\NIQ\XOT\Ja_QNWOINURR]IUMQNPQMQIVJTUMJOTNOWNMLQN_ORUMJOTNOWNU__N\MI]RM]IQ\̂NUTPN\LU__NTOMNaQNQTMJM_QPNMONUTbNJTRIQU\QN
JTNMLQNSOTMIURMNp]VNOINSOTMIURMNkJVQNP]QNMONPJWWJR]_MJQ\NOINPJ\MUTRQ\NQTRO]TMQIQPNJTNMLQNYOIẐNtLJRLN\LO]_PNLU[QN
aQQTNWOIQ\QQUa_QNMLQIQabc

defghwg�ekLQN_ORUMJOT\̂NPQXML\NUTPNPUMUNU\NMON]TPQIKIO]TPNROTPJMJOT\NLU[QNaQQTNOaMUJTQPNWIOVNIQROIP\̂N\]IWURQN
JTPJRUMJOT\NUTPNPUMUNW]ITJ\LQPNabNOMLQI\cNlTWOIVUMJOTNW]ITJ\LQPNJ\N\O_Q_bNWOINMLQNROT[QTJQTRQNOWNMLQNSOTMIURMOINtJMLO]MN
UTbNtUIIUTMb̂NQ̀XIQ\\QPNOINJVX_JQPNU\NMONJM\NURR]IURbNOINROVX_QMQTQ\\cNkLQNSOTMIURMOIN\LU__NVUZQNTONR_UJVNUKUJT\MNMLQN
{tTQÎNSOT\MI]RMJOTN�UTUKQINOIN�IRLJMQRMNtJMLNIQ\XQRMNMONMLQNURR]IURbNOINROVX_QMQTQ\\NOWN\]RLNJTWOIVUMJOTNJWNJMNJ\N
QIIOTQO]\̂NOINJWNMLQNROTPJMJOT\NWO]TPNUMNMLQNMJVQNOWNROT\MI]RMJOTNUIQNPJWWQIQTMNWIOVNMLO\QNU\NJTPJRUMQPcN

defg��e������������e��������
defg��ghNkLQNSOTMIURMOIN\LU__NaQN\O_Q_bNIQ\XOT\Ja_QNWOINMLQNROTPJMJOT\NtLJRLNPQ[Q_OXNP]IJTKNROT\MI]RMJOTNUTPNJTNMLQN
Q[QTMNUTbN\MI]RM]IQNJ\NPJ\_ORUMQP̂NO[QIN\MIUJTQP̂NOINPUVUKQPN\ONU\NMONUWWQRMNJM\N]\QW]_TQ\\̂NMLQNSOTMIURMOIN\LU__NaQ�\O_Q_bN
IQ\XOT\Ja_QcNkLQNSOTMIURMOIN\LU__̂NUMNJM\NOtTNQ̀XQT\Q̂NMUZQNtLUMQ[QIN\MQX\NTQRQ\\UIbNMON\MIQTKMLQT̂NIQ_ORUMQ̂NOINIQa]J_PN
MLQN\MI]RM]IQNMONVQQMNU__NUXX_JRUa_QNIQ�]JIQVQTM\c

defg��g�NkLQNSOTMIURMOINJ\NIQ\XOT\Ja_QNWOINIQ\MOIUMJOTNOINIQXUJINOWN]MJ_JMJQ\̂NXIJ[UMQNXIOXQIMb̂Na]J_PJTK\̂NXU[QVQTM̂N
tU_ZtUb\̂NIOUP\̂NOINOMLQINXIOXQIMbNPUVUKQPNabNJM\NURMJ[JMJQ\N]TPQINMLJ\N�KIQQVQTMc

defg�he��������e���e������������
defg�hghN�XOTNp]a\MUTMJU_NSOVX_QMJOTNOWNMLQNYOIẐNMLQNSOTMIURMOIN\LU__NOIJQTMNUTPNJT\MI]RMNXQI\OTTQ_NOWNMLQN{tTQIN
PQ\JKTUMQPNabNJMNJTNMLQNOXQIUMJOTNUTPNVUJTMQTUTRQNOWNU__NQ�]JXVQTMNW]ITJ\LQPNabNMLQNSOTMIURMOINUTPN\LU__NM]ITNO[QINU__N
XQIMJTQTMN_JMQIUM]IQNUTPNOXQIUMJOTU_NVUT]U_\NIQ_UMJTKNMONMLQNQ�]JXVQTMcNkLQNWOIVUMNWOINOIKUTJ�JTK̂NaJTPJTK̂NUTPN
PQ_J[QIJTKN\]RLNVUT]U_\N\LU__NaQNU\NPQ\RIJaQPNJTNMLQNpXQRJWJRUMJOT\c

�������e eee���¡�����e�¢�e�£¢�������£¢e¤�¢�¥��
de ghe¥�����¦
de ghghNkLQN�IRLJMQRMNJ\NMLQNXQI\OTNOINQTMJMbNIQMUJTQPNabNMLQN{tTQINX]I\]UTMNMONpQRMJOTN�cqc�NUTPNJPQTMJWJQPNU\N\]RLNJTN
MLQN�KIQQVQTMc
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HIJKLKLKLMNOPQRSTPSUVMWXYVZ[S\YSV]MN[[M̂RO_VM[RVST̀MXYMSQTMSRS[TMVQTTSMX̂MSQTMabTPR̂RP\SRXYVcMTdPTbSM̂XOMSQTMefYTOM\ỲM
WXYVSOZPSRXYMg\Y\hTOcM\OTMWXYVZ[S\YSVMT_b[XiT̀MjiMSQTMNOPQRSTPScM\ỲM\OTM\hTYSVMX̂MSQTMNOPQRSTPSM\ỲMfR[[M_\kTM
XjVTOl\SRXYMX̂MSQTROMOTVbTPSRlTMjO\YPQTVMX̂MSQTMmXOknMN[[MPQ\YhTVMRYMSQTMmXOkM_ZVSMjTMbOXPTVVT̀MSQOXZhQMSQTM
NOPQRSTPSnMWXYVZ[S\YSVMVQ\[[MYXSMXÒTOMTdSO\MmXOkMXOM_\kTMPQ\YhTVMRYMSQTMmXOknM

HIJKLKoMpQTMWXYVSOZPSRXYMg\Y\hTOMRVMSQTMbTOVXYMXOMTYSRSiMOTS\RYT̀MjiMSQTMefYTOMbZOVZ\YSMSXMaTPSRXYMqnrnrM\ỲM
R̀TYSR̂RT̀M\VMVZPQMRYMSQTMNhOTT_TYSn

HIJKLKsMpQTMNOPQRSTPSMRVMSQTMRYSTObOTSTOMX̂MSQTMSTPQYRP\[MOTtZROT_TYSVMX̂MSQTMuO\fRYhVM\ỲMabTPR̂RP\SRXYVMfRSQMOTh\ÒMSXM
tZTVSRXYVMSQTMWXYSO\PSXOM_\iMQ\lTMPXYPTOYRYhMRSVMXj[Rh\SRXYVMZỲTOMTRSQTOnMpQTMNOPQRSTPSMVQ\[[MOTỲTOMVZPQM
RYSTObOTS\SRXYVMfRSQMVZPQMbOX_bSYTVVM\VMYTPTVV\OiMSXM_\RYS\RYMbOXhOTVVMX̂MSQTMmXOkn

HIJKoIvwxyzy{|}~|y�zI��I|��I��z|}~�|
HIJKoKLMpQTMWXYVSOZPSRXYMg\Y\hTOM\ỲMNOPQRSTPSMfR[[MbOXlR̀TM\̀_RYRVSO\SRXYMX̂MSQTMWXYSO\PSM\VM̀TVPORjT̀MRYMSQTM
WXYSO\PSMuXPZ_TYSVM\ỲMfR[[MjTMSQTMefYTOUVMOTbOTVTYS\SRlTVM̀ZORYhMPXYVSOZPSRXYMZYSR[MSQTM̀\STMSQTMNOPQRSTPSMRVVZTVMSQTM
R̂Y\[MWTOSR̂RP\STM̂XOM�\i_TYSM\ỲM̀ZORYhMSQTMPXOOTPSRXYMbTORX̀M̀TVPORjT̀MRYMNOSRP[TM�qnMpQTMWXYVSOZPSRXYMg\Y\hTOM\ỲM
NOPQRSTPSMQ\lTMSQTM\ZSQXORSiMSXM\PSMXYMjTQ\[̂MX̂MSQTMefYTOMXY[iMSXMSQTMTdSTYSMbOXlR̀T̀MRYMSQTMWXYSO\PSMuXPZ_TYSVn

HIJKoKoMpQTMNOPQRSTPSMfR[[MlRVRSMSQTMVRSTM\SMRYSTOl\[VM\bbOXbOR\STMSXMSQTMVS\hTMX̂MPXYVSOZPSRXYcMXOM\VMXSQTOfRVTM\hOTT̀MfRSQM
SQTMefYTOcMSXMjTPX_TMhTYTO\[[iM̂\_R[R\OMfRSQMSQTMbOXhOTVVM\ỲMtZ\[RSiMX̂MSQTMbXOSRXYMX̂MSQTMmXOkMPX_b[TST̀cM\ỲMSXM
T̀STO_RYTMRYMhTYTO\[MR̂MSQTMmXOkMXjVTOlT̀MRVMjTRYhMbTÔXO_T̀MRYM\M_\YYTOMRỲRP\SRYhMSQ\SMSQTMmXOkcMfQTYM̂Z[[iM
PX_b[TST̀cMfR[[MjTMRYM\PPXÒ\YPTMfRSQMSQTMWXYSO\PSMuXPZ_TYSVnM�XfTlTOcMSQTMNOPQRSTPSMfR[[MYXSMjTMOTtZROT̀MSXM_\kTM
TdQ\ZVSRlTMXOMPXYSRYZXZVMXY�VRSTMRYVbTPSRXYVMSXMPQTPkMSQTMtZ\[RSiMXOMtZ\YSRSiMX̂MSQTMmXOknMeYMSQTMj\VRVMX̂MSQTMVRSTMlRVRSVcM
SQTMNOPQRSTPSMfR[[MkTTbMSQTMefYTOM\ỲMSQTMWXYVSOZPSRXYMg\Y\hTOMOT\VXY\j[iMRŶXO_T̀M\jXZSMSQTMbOXhOTVVM\ỲMtZ\[RSiM
X̂MSQTMbXOSRXYMX̂MSQTMmXOkMPX_b[TST̀cM\ỲMbOX_bS[iMOTbXOSMSXMSQTMefYTOM\ỲMWXYVSOZPSRXYMg\Y\hTOMkYXfYM̀TlR\SRXYVM
ÔX_MSQTMWXYSO\PSMuXPZ_TYSVM\ỲM̀T̂TPSVM\ỲM̀T̂RPRTYPRTVMXjVTOlT̀MRYMSQTMmXOkn

HIJKoKsMpQTMWXYVSOZPSRXYMg\Y\hTOMVQ\[[MbOXlR̀TMXYTMXOM_XOTMOTbOTVTYS\SRlTVMfQXMVQ\[[MjTMRYM\SSTỲ\YPTM\SMSQTM�OX�TPSMVRSTM
fQTYTlTOMSQTMmXOkMRVMjTRYhMbTÔXO_T̀nIpQTMWXYVSOZPSRXYMg\Y\hTOMfR[[M̀TSTO_RYTMRYMhTYTO\[MR̂MSQTMmXOkMXjVTOlT̀MRVM
jTRYhMbTÔXO_T̀MRYM\PPXÒ\YPTMfRSQMSQTMWXYSO\PSMuXPZ_TYSVcMfR[[MkTTbMSQTMefYTOM\ỲMNOPQRSTPSMOT\VXY\j[iMRŶXO_T̀MX̂M
SQTMbOXhOTVVMX̂MSQTMmXOkcM\ỲMfR[[MbOX_bS[iMOTbXOSMSXMSQTMefYTOM\ỲMNOPQRSTPSMkYXfYM̀TlR\SRXYVM̂OX_MSQTMWXYSO\PSM
uXPZ_TYSVM\ỲMSQTM_XVSMOTPTYSM�OX�TPSMVPQT̀Z[TcM\ỲM̀T̂TPSVM\ỲM̀T̂RPRTYPRTVMXjVTOlT̀MRYMSQTMmXOkn

HIJKoKJMpQTMWXYVSOZPSRXYMg\Y\hTOMfR[[MVPQT̀Z[TM\ỲMPXXÒRY\STMSQTM\PSRlRSRTVMX̂MSQTMWXYSO\PSXOM\ỲMXSQTOMgZ[SRb[TM
�OR_TMWXYSO\PSXOVMRYM\PPXÒ\YPTMfRSQMSQTM[\STVSM\bbOXlT̀M�OX�TPSMaPQT̀Z[TnMpQTMWXYSO\PSXOMVQ\[[Mb\OSRPRb\STMfRSQMXSQTOM
WXYSO\PSXOVM\ỲMSQTMWXYVSOZPSRXYMg\Y\hTOcMSQTMNOPQRSTPSM\ỲMefYTOMRYMOTlRTfRYhMSQTROMPXYVSOZPSRXYMVPQT̀Z[TVMfQTYM
R̀OTPST̀MSXM̀XMVXnMpQTMWXYSO\PSXOMVQ\[[M_\kTM\YiMOTlRVRXYVMSXMSQTMPXYVSOZPSRXYMVPQT̀Z[TM̀TT_T̀MYTPTVV\OiMjiMSQTM
efYTOMXOMWXYVSOZPSRXYMg\Y\hTOnMpQTM\bbOXlT̀MPXYVSOZPSRXYMVPQT̀Z[TVMVQ\[[MjTMRYSThO\ST̀MRYSXMSQTM�OX�TPSMaPQT̀Z[TM
\ỲMPXYVSRSZSTMSQTMVPQT̀Z[TVMSXMjTMZVT̀MjiMSQTMWXYSO\PSXOcMXSQTOMWXYSO\PSXOVcMSQTMNOPQRSTPScMSQTMWXYVSOZPSRXYMg\Y\hTOM
\ỲMSQTMefYTOMZYSR[MVZjVTtZTYS[iMOTlRVT̀n

HIJKoKJKLMpQTMWXYSO\PSXOMVQ\[[M\VVZ_TM̂Z[[MOTVbXYVRjR[RSiM̂XOMSQTMTdTPZSRXYMX̂MRSVMmXOkMRYMSQTM\[[XSST̀M̀ZO\SRXYMSR_TVMVTSM
X̂OSQMRYMSQTM�OX�TPSMaPQT̀Z[T�

HIJKoK�MpQTMWXYVSOZPSRXYMg\Y\hTOcMTdPTbSMSXMSQTMTdSTYSMOTtZROT̀MjiMaTPSRXYM�nqn�cM\ỲMNOPQRSTPSMfR[[MYXSMQ\lTMPXYSOX[M
XlTOcMXOMPQ\OhTMX̂cMPXYVSOZPSRXYM_T\YVcM_TSQX̀VcMSTPQYRtZTVcMVTtZTYPTVMXOMbOXPT̀ZOTVcMXOM̂XOMSQTMV\̂TSiMbOTP\ZSRXYVM
\ỲMbOXhO\_VMRYMPXYYTPSRXYMfRSQMSQTMmXOkcMVRYPTMSQTVTM\OTMVX[T[iMSQTMWXYSO\PSXOUVMORhQSVM\ỲMOTVbXYVRjR[RSRTVMZỲTOMSQTM
WXYSO\PSMuXPZ_TYSVcMTdPTbSM\VMbOXlR̀T̀MRYMaTPSRXYMrnrn�cM\ỲMYTRSQTOMfR[[MjTMOTVbXYVRj[TM̂XOMSQTMWXYSO\PSXOUVM̂\R[ZOTMSXM
bTÔXO_MSQTMmXOkMRYM\PPXÒ\YPTMfRSQMSQTMOTtZROT_TYSVMX̂MSQTMWXYSO\PSMuXPZ_TYSVnM�TRSQTOMSQTMWXYVSOZPSRXYMg\Y\hTOM
YXOMSQTMNOPQRSTPSMfR[[MQ\lTMPXYSOX[MXlTOMXOMPQ\OhTMX̂MXOMjTMOTVbXYVRj[TM̂XOM\PSVMXOMX_RVVRXYVMX̂MSQTMWXYSO\PSXOcM
aZjPXYSO\PSXOVcMXOMSQTROM\hTYSVMXOMT_b[XiTTVcMXOMX̂M\YiMXSQTOMbTOVXYVMXOMTYSRSRTVMbTÔXO_RYhMbXOSRXYVMX̂MSQTMmXOkn

HIJKoK�I��xx�zy�~|y�z{I�~�y�y|~|yz�I��z|}~�|Ivwxyzy{|}~|y�zKM�dPTbSM\VMXSQTOfRVTMbOXlR̀T̀MRYMSQTMWXYSO\PSMuXPZ_TYSVM
XOMfQTYM̀ROTPSMPX__ZYRP\SRXYVMQ\lTMjTTYMVbTPR\[[iM\ZSQXOR�T̀cMSQTMefYTOM\ỲMWXYSO\PSXOMVQ\[[MTỲT\lXOMSXM
PX__ZYRP\STMfRSQMT\PQMXSQTOMSQOXZhQMSQTMWXYVSOZPSRXYMg\Y\hTOcM\ỲMVQ\[[MPXYST_bXO\YTXZV[iMbOXlR̀TMSQTMV\_TM
PX__ZYRP\SRXYVMSXMSQTMNOPQRSTPSM\jXZSM_\SSTOVM\ORVRYhMXZSMX̂MXOMOT[\SRYhMSXMSQTMWXYSO\PSMuXPZ_TYSVnMWX__ZYRP\SRXYVM
jiM\ỲMfRSQMSQTMNOPQRSTPSUVMPXYVZ[S\YSVMVQ\[[MjTMSQOXZhQMSQTMNOPQRSTPSnMWX__ZYRP\SRXYVMjiM\ỲMfRSQMaZjPXYSO\PSXOVM
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IJKLMINOPQIRLSTUURQOPSLSVIRRLWOLNVPXTYVLNVOLZXJNPI[NXP\LZXMMTJQ[INQXJSLW]LIJKL̂QNVLXNVOPL_TRNQUROL̀PQMOLZXJNPI[NXPSL
SVIRRLWOLNVPXTYVLNVOLZXJSNPT[NQXJL_IJIYOPLIJKLSVIRRLWOL[XJNOMUXPIJOXTSR]LUPXaQKOKLNXLNVOLbP[VQNO[NLQcLNVXSOL
[XMMTJQ[INQXJSLIPOLIWXTNLMINNOPSLIPQSQJYLXTNLXcLXPLPORINOKLNXLNVOLZXJNPI[NLdX[TMOJNS\LZXMMTJQ[INQXJSLW]LIJKL̂QNVL
NVOLê JOPfSLX̂JLcXP[OSLSVIRRLWOLNVPXTYVLNVOLê JOP\

ghijkjlLmVOLZXJSNPT[NQXJL_IJIYOPLIJKLbP[VQNO[NL̂QRRLPOaQÔLIJKL[OPNQc]LIRRLbUURQ[INQXJSLcXPL̀I]MOJNLW]LNVOL
ZXJNPI[NXPnLQJLI[[XPKIJ[OL̂QNVLNVOLUPXaQSQXJSLXcLbPNQ[ROLo\LmVOLZXJSNPT[NQXJL_IJIYOPL̂QRRLISSOMWROLOI[VLXcLNVOL
ZXJNPI[NXPfSLbUURQ[INQXJSLcXPL̀I]MOJNL̂QNVLSQMQRIPLIUURQ[INQXJSLcPXMLXNVOPL̀PQMOLZXJNPI[NXPSLQJNXLIL̀PXpO[NL
bUURQ[INQXJLIJKLZOPNQcQ[INOLcXPL̀I]MOJNnLIRRLXcL̂VQ[VL̂QRRLWOLSTWMQNNOKLNXLNVOLbP[VQNO[NL̂QNVLNVOLZXJSNPT[NQXJL
_IJIYOPfSLPO[XMMOJKINQXJSLISLNXL[OPNQcQ[INQXJSLQJL̂VXROLXPLUIPNLW]LNVOLbP[VQNO[N\

ghijkjqLmVOLbP[VQNO[NLIJKLZXJSNPT[NQXJL_IJIYOPLVIaOLITNVXPQN]LNXLPOpO[NLrXPsLNVINLKXOSLJXNL[XJcXPMLNXLNVOLZXJNPI[NL
dX[TMOJNSLIJKL̂QRRLJXNQc]LOI[VLXNVOPLIWXTNLNVOLPOpO[NQXJ\LmVOLZXJSNPT[NQXJL_IJIYOPLSVIRRLKONOPMQJOLQJLYOJOPIRL
V̂ONVOPLNVOLrXPsLXcLNVOLZXJNPI[NXPLQSLWOQJYLUOPcXPMOKLQJLI[[XPKIJ[OL̂QNVLNVOLPOtTQPOMOJNSLXcLNVOLZXJNPI[NL
dX[TMOJNSLIJKLJXNQc]LNVOLê JOPnLZXJNPI[NXPLIJKLbP[VQNO[NLXcLKOcO[NSLIJKLKOcQ[QOJ[QOSLQJLNVOLrXPs\LrVOJOaOPLNVOL
ZXJSNPT[NQXJL_IJIYOPL[XJSQKOPSLQNLJO[OSSIP]LXPLIKaQSIWROnLNVOLZXJSNPT[NQXJL_IJIYOPL̂QRRLVIaOLITNVXPQN]LNXLPOtTQPOL
IKKQNQXJIRLQJSUO[NQXJLXPLNOSNQJYLXcLNVOLrXPsLQJLI[[XPKIJ[OL̂QNVLuO[NQXJSLvw\x\yLIJKLvw\x\wnLTUXJL̂PQNNOJLITNVXPQzINQXJL
XcLNVOLê JOPnL̂VONVOPLXPLJXNLST[VLrXPsLQSLcIWPQ[INOKnLQJSNIRROKLXPL[XMURONOK\LmVOLcXPOYXQJYLITNVXPQN]LXcLNVOL
ZXJSNPT[NQXJL_IJIYOPL̂QRRLWOLSTWpO[NLNXLNVOLUPXaQSQXJSLXcLuO[NQXJSL{\y\v|LNVPXTYVL{\y\y}LQJ[RTSQaOnL̂QNVLPOSUO[NLNXL
QJNOPUPONINQXJSLIJKLKO[QSQXJSLXcLNVOLbP[VQNO[N\L~X̂OaOPnLJOQNVOPLNVOLbP[VQNO[NfSLJXPLNVOLZXJSNPT[NQXJL_IJIYOPfSL
ITNVXPQN]LNXLI[NLTJKOPLNVQSLuO[NQXJL{\y\|LJXPLILKO[QSQXJLMIKOLW]LOQNVOPLXcLNVOMLQJLYXXKLcIQNVLOQNVOPLNXLO�OP[QSOLXPLJXNLNXL
O�OP[QSOLST[VLITNVXPQN]LSVIRRLYQaOLPQSOLNXLILKTN]LXPLPOSUXJSQWQRQN]LXcLNVOLbP[VQNO[NLXPLNVOLZXJSNPT[NQXJL_IJIYOPLNXLNVOL
ZXJNPI[NXPnLuTW[XJNPI[NXPSnLMINOPQIRLIJKLOtTQUMOJNLSTUURQOPSnLNVOQPLIYOJNSLXPLOMURX]OOSnLXPLXNVOPLUOPSXJSLUOPcXPMQJYL
IJ]LXcLNVOLrXPs\

ghijkj�LmVOLZXJSNPT[NQXJL_IJIYOPL̂QRRLPO[OQaOLIJKLUPXMUNR]LNPIJSMQNLNXLNVOLbP[VQNO[NLIRRLSTWMQNNIRSLcPXMLNVOL
ZXJNPI[NXPLST[VLISLuVXULdPÎQJYSnL̀PXKT[NLdINILIJKLuIMUROS\LmVOLZXJSNPT[NQXJL_IJIYOPfSLI[NQXJSL̂QRRLWOLNIsOJLQJL
I[[XPKIJ[OL̂QNVLNVOL̀PXpO[NLSTWMQNNIRLS[VOKTROLIUUPXaOKLW]LNVOLbP[VQNO[NLXPnLQJLNVOLIWSOJ[OLXcLIJLIUUPXaOKL̀PXpO[NL
STWMQNNIRLS[VOKTROnL̂QNVLPOISXJIWROLUPXMUNJOSSL̂VQROLIRRX̂QJYLSTccQ[QOJNLNQMOLNXLUOPMQNLIKOtTINOLPOaQÔLW]LNVOL
bP[VQNO[N\L

ghijkj��LmVOLbP[VQNO[NL̂QRRLPOaQÔLIJKLIUUPXaOLXPLNIsOLXNVOPLIUUPXUPQINOLI[NQXJLTUXJLNVOLZXJNPI[NXPfSLSTWMQNNIRSLST[VL
ISLuVXULdPÎQJYSnL̀PXKT[NLdINILIJKLuIMUROSnLWTNLXJR]LcXPLNVOLRQMQNOKLUTPUXSOLXcL[VO[sQJYLcXPL[XJcXPMIJ[OL̂QNVL
QJcXPMINQXJLYQaOJLIJKLNVOLKOSQYJL[XJ[OUNLO�UPOSSOKLQJLNVOLZXJNPI[NLdX[TMOJNS\LmVOLbP[VQNO[NfSLI[NQXJL̂QRRLWOLNIsOJL
QJLI[[XPKIJ[OL̂QNVLNVOLSTWMQNNIRLS[VOKTROLIUUPXaOKLW]LNVOLbP[VQNO[NLXPnLQJLNVOLIWSOJ[OLXcLIJLIUUPXaOKLSTWMQNNIRL
S[VOKTROnL̂QNVLPOISXJIWROLUPXMUNJOSSL̂VQROLIRRX̂QJYLSTccQ[QOJNLNQMOLQJLNVOLbP[VQNO[NfSLUPXcOSSQXJIRLpTKYMOJNLNXL
UOPMQNLIKOtTINOLPOaQÔ\L�UXJLNVOLbP[VQNO[NfSL[XMURONOKLPOaQÔnLNVOLbP[VQNO[NLSVIRRLNPIJSMQNLQNSLSTWMQNNIRLPOaQÔLNXL
NVOLZXJSNPT[NQXJL_IJIYOP\

ghijkj��L�OaQÔLXcLNVOLZXJNPI[NXPfSLSTWMQNNIRSLW]LNVOLbP[VQNO[NLQSLJXNL[XJKT[NOKLcXPLNVOLUTPUXSOLXcLKONOPMQJQJYLNVOL
I[[TPI[]LIJKL[XMURONOJOSSLXcLXNVOPLKONIQRSLST[VLISLKQMOJSQXJSLIJKLtTIJNQNQOSnLXPLcXPLSTWSNIJNQINQJYLQJSNPT[NQXJSLcXPL
QJSNIRRINQXJLXPLUOPcXPMIJ[OLXcLOtTQUMOJNLXPLS]SNOMSnLIRRLXcL̂VQ[VLPOMIQJLNVOLPOSUXJSQWQRQN]LXcLNVOLZXJNPI[NXPLISL
POtTQPOKLW]LNVOLZXJNPI[NLdX[TMOJNS\LmVOLbP[VQNO[NfSLPOaQÔLXcLNVOLZXJNPI[NXPfSLSTWMQNNIRSLSVIRRLJXNLPORQOaOLNVOL
ZXJNPI[NXPLXcLNVOLXWRQYINQXJSLTJKOPLuO[NQXJSLw\wnLw\xLIJKLw\vy\LmVOLbP[VQNO[NfSLPOaQÔLSVIRRLJXNL[XJSNQNTNOLIUUPXaIRLXcL
SIcON]LUPO[ITNQXJSLXPnLTJROSSLXNVOP̂QSOLSUO[QcQ[IRR]LSNINOKLW]LNVOLbP[VQNO[NnLXcLIJ]L[XJSNPT[NQXJLMOIJSnLMONVXKSnL
NO[VJQtTOSnLSOtTOJ[OSLXPLUPX[OKTPOS\LmVOLbP[VQNO[NfSLIUUPXaIRLXcLILSUO[QcQ[LQNOMLSVIRRLJXNLQJKQ[INOLIUUPXaIRLXcLIJL
ISSOMWR]LXcL̂VQ[VLNVOLQNOMLQSLIL[XMUXJOJN\

ghijkj��j��mVOLbP[VQNO[NfSLPOaQÔLXcLZXJNPI[NXPfSLSTWMQNNIRSLSVIRRLWOLRQMQNOKLNXLIJLQJQNQIRLSTWMQNNIRLIJKLXJOL�v�L
POSTWMQNNIR\L�cLNVOLbP[VQNO[NLQSLPOtTQPOKLNXLPOaQÔLIKKQNQXJIRLSTWMQNNIRSLWO[ITSOLNVOLQJQNQIRLSTWMQNNIRLIJKLPOSTWMQNNIRL
cIQROKLNXL[XJcXPMLNXLNVOLQJcXPMINQXJLYQaOJLIJKLNVOLKOSQYJL[XJ[OUNLO�UPOSSOKLQJLNVOLZXJNPI[NLdX[TMOJNSnLNVOLIMXTJNLXcL
[XMUOJSINQXJLUIQKLNXLNVOLbP[VQNO[NLW]LNVOLê JOPLcXPLIKKQNQXJIRLSOPaQ[OSLSVIRRLWOLKOKT[NOKLcPXMLNVOLUI]MOJNSLNXLNVOL
ZXJNPI[NXP\

ghijkj��jk�mVOLPOaQÔL̂QRRLJXNLWOL[XJSQKOPOKL[XMURONOLTJNQRLIJL�bZm�e��LSNIMULXPLXNVOPL̂PQNNOJLJXNQ[OLNXLNVINLOccO[NL
VISLWOOJLPO[OQaOKLW]LNVOLZXJNPI[NXP\
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IJKLMLNMOPQROSTUVWXYZW[TUO\]U]̂RXO_[̀̀OaXRa]XROSQ]ÛRObXcRXVO]UcOSTUVWXYZW[TUOSQ]ÛROd[XRZW[eRVf

IJKLMLNgOPQROSTUVWXYZW[TUO\]U]̂RXO]UcOWQROhXZQ[WRZWO_[̀̀OW]iRO]aaXTaX[]WRO]ZW[TUOTUOSQ]ÛRObXcRXVOTXOSTUVWXYZW[TUO
SQ]ÛROd[XRZW[eRVO[UO]ZZTXc]UZRO_[WQOhXW[Z̀ROjO]UcOWQROhXZQ[WRZWO_[̀̀OQ]eRO]YWQTX[WkOWTOTXcRXOl[UTXOZQ]ÛRVO[UOWQRO
mTXiO]VOaXTe[cRcO[UOnRZW[TUOjfofOPQROhXZQ[WRZWpO[UOZTUVỲW]W[TUO_[WQOWQROSTUVWXYZW[TUO\]U]̂RXpO_[̀̀O[UeRVW[̂]WRO]UcO
l]iROcRWRXl[U]W[TUVO]UcOXRZTllRUc]W[TUVOXR̂]Xc[ÛOZTUZR]̀RcO]UcOYUiUT_UOZTUc[W[TUVO]VOaXTe[cRcO[UOnRZW[TUO
qfjfof

IJKLMLNKOrW[̀[s[ÛOWQROcTZYlRUWVOaXTe[cRcOtkOWQROSTUWX]ZWTXpOWQROSTUVWXYZW[TUO\]U]̂RXO_[̀̀Ol][UW][UO]WOWQROV[WROuTXOWQRO
b_URXOTUROZTakOTuO]̀̀OSTUWX]ZWOdTZYlRUWVpO]aaXTeRcOnQTaOdX]_[ÛVpOvXTcYZWOd]W]pOn]làRVO]UcOV[l[̀]XOXRwY[XRcO
VYtl[WW]̀VpO[UÔTTcOTXcRXO]UcOl]XiRcOZYXXRUẀkOWTOXRZTXcO]̀̀OZQ]ÛRVO]UcOVR̀RZW[TUVOl]cROcYX[ÛOZTUVWXYZW[TUfOPQRVRO
_[̀̀OtRO]e][̀]t̀ROWTOWQROhXZQ[WRZWO]UcOWQROSTUWX]ZWTXpO]UcO_[̀̀OtROcR̀[eRXRcOWTOWQROb_URXOYaTUOZTlàRW[TUOTuOWQRO
vXTxRZWf

IJKLMLNyOPQROSTUVWXYZW[TUO\]U]̂RXO_[̀̀O]VV[VWOWQROhXZQ[WRZWO[UOZTUcYZW[ÛO[UVaRZW[TUVOWTOcRWRXl[UROWQROc]WRVOTuO
nYtVW]UW[]̀OSTlàRW[TUO]UcOWQROc]WROTuOu[U]̀OZTlàRW[TUzO[VVYROSRXW[u[Z]WRVOTuOnYtVW]UW[]̀OSTlàRW[TUO[UOZTUxYUZW[TUO
_[WQOWQROhXZQ[WRZWOaYXVY]UWOWTOnRZW[TUO{f|zO]UcOXRZR[eRO]UcOuTX_]XcOWTOWQROb_URXO_X[WWRUO_]XX]UW[RVO]UcOXR̀]WRcO
cTZYlRUWVOXRwY[XRcOtkOWQROSTUWX]ZWO]UcO]VVRlt̀RcOtkOWQROSTUWX]ZWTXOaYXVY]UWOWTOnRZW[TUO{f}~fOPQROSTUVWXYZW[TUO
\]U]̂RXO_[̀̀OuTX_]XcOWTOWQROhXZQ[WRZWO]Ou[U]̀Ohaà[Z]W[TUO]UcOSRXW[u[Z]WROuTXOv]klRUWOTXOu[U]̀OvXTxRZWOhaà[Z]W[TUO]UcO
vXTxRZWOSRXW[u[Z]WROuTXOv]klRUWOYaTUOWQROSTUWX]ZWTX�VOZTlà[]UZRO_[WQOWQROXRwY[XRlRUWVOTuOWQROSTUWX]ZWOdTZYlRUWVf

IJKLMLN�O�uOWQROb_URXO]UcOhXZQ[WRZWO]̂XRRpOWQROhXZQ[WRZWO_[̀̀OaXTe[cROTUROTXOlTXROaXTxRZWOXRaXRVRUW]W[eRVOWTO]VV[VWO[UO
Z]XXk[ÛOTYWOWQROhXZQ[WRZW�VOXRVaTUV[t[̀[W[RVO]WOWQROV[WRfOPQROcYW[RVpOXRVaTUV[t[̀[W[RVO]UcÒ[l[W]W[TUVOTuO]YWQTX[WkOTuOVYZQO
aXTxRZWOXRaXRVRUW]W[eRVOVQ]̀̀OtRO]VOVRWOuTXWQO[UO]UOR�Q[t[WOWTOtRO[UZTXaTX]WRcO[UOWQROSTUWX]ZWOdTZYlRUWVf

IJKLMLN�OPQROhXZQ[WRZWO_[̀̀O[UWRXaXRWO]UcOcRZ[cROl]WWRXVOZTUZRXU[ÛOaRXuTXl]UZROYUcRXpO]UcOXRwY[XRlRUWVOTuOWQRO
STUWX]ZWOdTZYlRUWVOTUO_X[WWRUOXRwYRVWOTuOWQROSTUVWXYZW[TUO\]U]̂RXpOb_URXOTXOSTUWX]ZWTXOWQXTŶQOWQROSTUVWXYZW[TUO
\]U]̂RXfOPQROhXZQ[WRZW�VOXRVaTUVROWTOVYZQOXRwYRVWVO_[̀̀OtROl]cRO[UO_X[W[ÛO_[WQ[UO]UkOW[lRÒ[l[WVO]̂XRRcOYaTUOTXO
TWQRX_[VRO_[WQOXR]VTU]t̀ROaXTlaWURVVfO

IJKLMLN�O�UWRXaXRW]W[TUVO]UcOcRZ[V[TUVOTuOWQROhXZQ[WRZWO_[̀̀OtROZTUV[VWRUWO_[WQOWQRO[UWRUWOTuO]UcOXR]VTU]t̀kO[UuRX]t̀RO
uXTlOWQROSTUWX]ZWOdTZYlRUWVO]UcO_[̀̀OtRO[UO_X[W[ÛOTXO[UOWQROuTXlOTuOcX]_[ÛVfO

IJKLMLN�LNO�uOmTXiO[VOcRVZX[tRcOTXO[Uc[Z]WRcO[UO]Ol]UURXO_Q[ZQOl]iRVO[WO[laTVV[t̀ROWTOZ]XXkOTYWOWQROXRwY[XRlRUWVOTuOWQRO
STUWX]ZWOdTZYlRUWVpOTXOVQTỲcOc[VZXRa]UZ[RVO]aaR]XO]lTÛOWQROSTUWX]ZWOdTZYlRUWVpOWQROSTUWX]ZWTXOVQ]̀̀OXRwYRVWO
[UWRXaXRW]W[TUOtRuTXROaXTZRRc[ÛO_[WQOWQROmTXifO�uOWQROSTUWX]ZWTXOu][̀VOWTOl]iROVYZQO]OXRwYRVWpOUTOR�ZYVRO_[̀̀OtRO
RUWRXW][URcOuTXOu][̀YXROWTOZ]XXkOTYWOWQROmTXiOTuOWQROSTUWX]ZWOdTZYlRUWVfOnQTỲcO]OZTUù[ZWOTZZYXO[UOTXOtRW_RRUO
STUWX]ZWOdTZYlRUWVpOWQROSTUWX]ZWTXO[VOcRRlRcOWTOQ]eRO[UZ̀YcRcO[UOWQROSTUWX]ZWOnYlOWQROlTXROR�aRUV[eROl]UURXOTuO
cT[ÛOWQROmTXif

IJKLMLN�OPQROhXZQ[WRZW�VOcRZ[V[TUVpO]uWRXOZTUVỲW]W[TUO_[WQOWQROb_URXpOTUOl]WWRXVOXR̀]W[ÛOWTO]RVWQRW[ZORuuRZWO_[̀̀OtRO
u[U]̀O[uOZTUV[VWRUWO_[WQOWQRO[UWRUWOR�aXRVVRcO[UOWQROSTUWX]ZWOdTZYlRUWVf

IJKLMLM�OPQROSTUVWXYZW[TUO\]U]̂RXO_[̀̀OXRZR[eRO]UcOXRe[R_OXRwYRVWVOuTXO[UuTXl]W[TUOuXTlOWQROSTUWX]ZWTXpO]UcOuTX_]XcO
R]ZQOXRwYRVWOuTXO[UuTXl]W[TUOWTOWQROhXZQ[WRZWpO_[WQOWQROSTUVWXYZW[TUO\]U]̂RX�VOXRZTllRUc]W[TUfOPQROhXZQ[WRZWO_[̀̀O
XRe[R_O]UcOXRVaTUcO[UO_X[W[ÛOWTOWQROSTUVWXYZW[TUO\]U]̂RXOWTOXRwYRVWVOuTXO[UuTXl]W[TUO]tTYWOWQROSTUWX]ZWOdTZYlRUWVfO
PQROSTUVWXYZW[TUO\]U]̂RX�VOXRZTllRUc]W[TUO]UcOWQROhXZQ[WRZW�VOXRVaTUVROWTOR]ZQOXRwYRVWO_[̀̀OtROl]cRO[UO_X[W[ÛO
_[WQ[UO]UkOW[lRÒ[l[WVO]̂XRRcOYaTUOTXOTWQRX_[VRO_[WQOXR]VTU]t̀ROaXTlaWURVVfO�uO]aaXTaX[]WRpOWQROhXZQ[WRZWO_[̀̀OaXRa]XRO
]UcO[VVYROVYaàRlRUW]̀OdX]_[ÛVO]UcOnaRZ[u[Z]W[TUVO[UOXRVaTUVROWTOWQROXRwYRVWVOuTXO[UuTXl]W[TUf

�������������������
�������JyJJJ��������������
IJyLNJ ¡¢£¤£¥£¦¤§
IJyLNLNOhOnYtZTUWX]ZWTXO[VO]OaRXVTUOTXORUW[WkO_QTOQ]VO]Oc[XRZWOZTUWX]ZWO_[WQOWQROSTUWX]ZWTXOWTOaRXuTXlO]OaTXW[TUOTuOWQRO
mTXiO]WOWQROV[WRfOPQROWRXlÖnYtZTUWX]ZWTẌO[VOXRuRXXRcOWTOWQXTŶQTYWOWQROSTUWX]ZWOdTZYlRUWVO]VO[uOV[ÛỲ]XO[UOUYltRXO
]UcOlR]UVO]OnYtZTUWX]ZWTXOTXO]UO]YWQTX[sRcOXRaXRVRUW]W[eROTuOWQROnYtZTUWX]ZWTXfOPQROWRXlÖnYtZTUWX]ZWTẌOcTRVOUTWO
[UZ̀YcROTWQRXOSTUWX]ZWTXVOTXOnRa]X]WROSTUWX]ZWTXVOTXOWQROVYtZTUWX]ZWTXVOTuOTWQRXOSTUWX]ZWTXVOTXOnRa]X]WROSTUWX]ZWTXVf
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IJKLMLNOPOQRSTURSVWXYZ[VYWZO\UO[O]̂ZUWXOWZÔXY\Y_ÒaWOa[UO[Ob\ẐVYOWZO\Xb\ẐVYOVWXYZ[VYÒ\YaO[OQRSVWXYZ[VYWZOYWO]̂ZcWZdO
[O]WZY\WXOWcOYâOeWZfO[YOYâOU\ŶgOhâOŶZdOiQRSTURSVWXYZ[VYWZiO\UOẐĉZẐbOYWOYaZWRjaWRYOYâOkWXYZ[VYOlWVRd̂XYUO[UO\cO
U\XjRm[ZO\XOXRdŜZO[XbOd̂[XUO[OQRSTURSVWXYZ[VYWZOWZO[XO[RYaWZ\n̂bOẐ]ẐÛXY[Y\ôOWcOYâOQRSTURSVWXYZ[VYWZg

IJKLNJpqrstJuvJwxyzu{|srz|}Jr{tJ~|��sJ�u{|srz|}JvusJ�us|�u{}JuvJ|��J�us�
IJKLNLMO�Xm̂UUOWYâZ̀\ÛOUY[ŶbO\XOYâOkWXYZ[VYOlWVRd̂XYUOWZOYâOS\bb\XjOẐ�R\Ẑd̂XYU�OYâOkWXYZ[VYWZ�Ò\Ya\XOŶXO����O
b[_UO[cŶZO[̀[ZbOWcOYâOkWXYZ[VY�OUa[mmOcRZX\UaO\XÒZ\Y\XjOYWOYâOkWXUYZRVY\WXO�[X[ĵZOcWZOẐo\̂̀ OS_OYâO�̀ X̂Z�O
kWXUYZRVY\WXO�[X[ĵZO[XbOPZVa\ŶVYOYâOX[d̂UOWcO]̂ZUWXUOWZÔXY\Y\̂UO�\XVmRb\XjOYaWÛÒaWO[ẐOYWOcRZX\UaOd[ŶZ\[mUOWZO
�̂R\]d̂XYOc[SZ\V[ŶbOYWO[OU]̂V\[mOb̂U\jX�O]ZW]WÛbOcWZÔ[VaO]Z\XV\][mO]WZY\WXOWcOYâOeWZfgOhâOkWXUYZRVY\WXO�[X[ĵZO
d[_OẐ]m_Ò\Ya\XO��Ob[_UOYWOYâOkWXYZ[VYWZO\XÒZ\Y\XjOUY[Y\XjO���ÒâYâZOYâO�̀ X̂Z�OYâOkWXUYZRVY\WXO�[X[ĵZOWZOYâO
PZVa\ŶVYOa[UOẐ[UWX[Sm̂OWS�̂VY\WXOYWO[X_OURVaO]ZW]WÛbO]̂ZUWXOWZÔXY\Y_OWZ�O���OYa[YOYâOkWXUYZRVY\WXO�[X[ĵZ�O
PZVa\ŶVYOWZO�̀ X̂ZOẐ�R\ẐUO[bb\Y\WX[mOY\d̂OcWZOẐo\̂̀ gO�[\mRẐOWcOYâOkWXUYZRVY\WXO�[X[ĵZ�O�̀ X̂Z�OWZOPZVa\ŶVYOYWO
Ẑ]m_Ò\Ya\XOYâO��Tb[_O]̂Z\WbOUa[mmOVWXUY\YRŶOXWY\V̂OWcOXWOẐ[UWX[Sm̂OWS�̂VY\WXg

IJKLNLMLM��XOXWOV[ÛOUa[mmO][_d̂XYUOŜOd[b̂OWXOYâOkWXYZ[VYORXY\mO[OVWd]m̂ŶOm\UYOWcOQRSVWXYZ[VYWZUOa[UOŜ X̂OURSd\YŶbO
S_OYâOkWXYZ[VYWZOYWOYâOkWXUYZRVY\WXO�[X[ĵZOcWZOẐo\̂̀ OS_OYâO�̀ X̂Z�OkWXUYZRVY\WXO�[X[ĵZ�O[XbOPZVa\ŶVYgOQRVaO
m\UYOUa[mmOXWYOŜOVWXU\b̂ẐbOVWd]m̂ŶO\cOYâO�̀ X̂Z�OkWXUYZRVY\WXO�[X[ĵZOWZOPZVa\ŶVYOa[UO[X_OẐ[UWX[Sm̂OWS�̂VY\WXOYWO
[X_OX[d̂Om\UŶbOYâẐWXgOQRVaOm\UYOUa[mmOŜOURSd\YŶbO[XbOẐURSd\YŶbO\cOX̂V̂UU[Z_ORXY\mO\YO\UOVWXU\b̂ẐbOVWd]m̂Ŷg

IJKLNLMLN�QRSVWXYZ[VYWZUÒ\mmOXWYOŜO[VV̂]Y[Sm̂ORXm̂UU�ÒâXOẐ�R̂UŶbOS_OYâO�̀ X̂Z�OPZVa\ŶVYOWZOkWXUYZRVY\WXO
�[X[ĵZ�Ôo\b̂XV̂O\UOcRZX\UâbOS_OYâOkWXYZ[VYWZOYa[YOYâO]ZW]WÛbOQRSVWXYZ[VYWZOa[UOU[Y\Uc[VYWZ\m_OVWd]m̂ŶbOU\d\m[ZO
URSVWXYZ[VYUO[UOVWXŶd]m[ŶbORXb̂ZOYa\UOkWXYZ[VY�O[XbOa[UOYâOX̂V̂UU[Z_Ô�]̂Z\̂XV̂�O]̂ZUWXX̂m�Ô�R\]d̂XY�O]m[XYO[XbO
c\X[XV\[mO[S\m\Y_OYWOVWd]m̂ŶOYâO]ZW]WÛbOURSVWXYZ[VYO\XO[VVWZb[XV̂Ò\YaOYâO\XŶXYOWcOYâOkWXYZ[VYOlWVRd̂XYUO[XbOYâO
�ZW�̂VYOQVâbRm̂gOPUOôZ\c\V[Y\WXOWcOc\X[XV\[mO[S\m\Y_�OYâO�̀ X̂ZOẐÛZôUOYâOZ\jaYOYWOẐ�R̂UYO[XbOẐV̂\ôOR]OYWOc\ôO���O
_̂[ZUOWcOc\X[XV\[mOUY[Ŷd̂XYU�OS[XfOẐĉẐXV̂U�OSWXb�\XURZ[XV̂OVWd][X_OẐĉẐXV̂UO[XbO[mmOWYâZO\XcWZd[Y\WXOẐ�R\ẐbO
YWO[UÛUUOc\X[XV\[mO[S\m\Y_g

IJKLNLNOhâOkWXYZ[VYWZOUa[mmOXWYOVWXYZ[VYÒ\YaO[O]ZW]WÛbO]̂ZUWXOWZÔXY\Y_OYWÒaWdOYâO�̀ X̂Z�OkWXUYZRVY\WXO�[X[ĵZO
WZOPZVa\ŶVYOa[UOd[b̂OẐ[UWX[Sm̂O[XbOY\d̂m_OWS�̂VY\WXgOhâOkWXYZ[VYWZOUa[mmOXWYOŜOẐ�R\ẐbOYWOVWXYZ[VYÒ\YaO[X_WX̂OYWO
àWdOYâOkWXYZ[VYWZOa[UOd[b̂OẐ[UWX[Sm̂OWS�̂VY\WXg

IJKLNL�O�cOYâO�̀ X̂Z�OkWXUYZRVY\WXO�[X[ĵZOWZOPZVa\ŶVYOa[UOẐ[UWX[Sm̂OWS�̂VY\WXOYWO[O]̂ZUWXOWZÔXY\Y_O]ZW]WÛbOS_OYâO
kWXYZ[VYWZ�OYâOkWXYZ[VYWZOUa[mmO]ZW]WÛO[XWYâZOYWÒaWdOYâO�̀ X̂Z�OkWXUYZRVY\WXO�[X[ĵZO[XbOPZVa\ŶVYOa[ôOXWO
WS�̂VY\WXg

IJKLNL�OhâOkWXYZ[VYWZOUa[mmOXWYOURSUY\YRŶO[OQRSVWXYZ[VYWZ�O]̂ZUWX�OWZÔXY\Y_OcWZOWX̂O]Ẑo\WRUm_OÛm̂VŶbO\cOYâO�̀ X̂Z�O
kWXUYZRVY\WXO�[X[ĵZOWZOPZVa\ŶVYOd[f̂UOẐ[UWX[Sm̂OWS�̂VY\WXOYWOURVaOURSUY\YRY\WXg

IJKLNLKOhâO�[\XŶX[XV̂OWcOYâO�ZW�̂VYOQVâbRm̂O\UOVZ\Y\V[mgOhâOkWXYZ[VYWZOUa[mmO[̀[ZbOURSVWXYZ[VYUOYWÔXY\Y\̂UOV[][Sm̂O
WcO]̂ZcWZd\XjO\XO[Od[XX̂ZOYa[YÒ\mmOd[\XY[\XOYâO�ZW�̂VYOQVâbRm̂O[XbOẐ�R\ẐO\YUOURSVWXYZ[VYWZUOYWOVWd]m̂ŶOYâ\ZO
ẀZfO\XO[VVWZb[XV̂Ò\YaOYâO�ZW�̂VYOQVâbRm̂g

IJKLNL�J�]WXÒZ\YŶXOẐ�R̂UYOcZWdOWZOWXOŜa[mcOWcOYâO�̀ X̂Z�OYâOkWXYZ[VYWZOUa[mmO]ZWo\b̂OYWOYâO�̀ X̂ZÔ�̂VRŶb�O
RXẐb[VŶbOVW]\̂UOWcO[mmOURSVWXYZ[VYU�O]RZVa[ÛOWZb̂ZUOWZOWYâZO[jẐ̂ d̂XYUOẐm[Y\XjOYWOYâOeWZfg

IJKL�Jwxyzu{|srz|xr�J���r|�u{}
IJKL�LMO�_O[]]ZW]Z\[ŶÒZ\YŶXO[jẐ̂ d̂XY�OYâOkWXYZ[VYWZOUa[mmOẐ�R\ẐÔ[VaOQRSVWXYZ[VYWZ�OYWOYâÔ�ŶXYOWcOYâOeWZfOYWO
ŜO]̂ZcWZd̂bOS_OYâOQRSVWXYZ[VYWZ�OYWOŜOSWRXbOYWOYâOkWXYZ[VYWZOS_OŶZdUOWcOYâOkWXYZ[VYOlWVRd̂XYU�O[XbOYWO[UURd̂O
YẀ[ZbOYâOkWXYZ[VYWZO[mmOYâOWSm\j[Y\WXUO[XbOẐU]WXU\S\m\Y\̂U�O\XVmRb\XjOẐU]WXU\S\m\Y_OcWZOU[ĉY_OWcOYâOQRSVWXYZ[VYWZ UO
eWZf�Òa\VaOYâOkWXYZ[VYWZ�OS_OYâÛOlWVRd̂XYU�O[UURd̂UOYẀ[ZbOYâO�̀ X̂Z�OkWXUYZRVY\WXO�[X[ĵZO[XbOPZVa\ŶVYgO
¡[VaOURSVWXYZ[VYO[jẐ̂ d̂XYOUa[mmO]ẐÛZôO[XbO]ZWŶVYOYâOZ\jaYUOWcOYâO�̀ X̂Z�OkWXUYZRVY\WXO�[X[ĵZO[XbOPZVa\ŶVYO
RXb̂ZOYâOkWXYZ[VYOlWVRd̂XYUÒ\YaOẐU]̂VYOYWOYâOeWZfOYWOŜO]̂ZcWZd̂bOS_OYâOQRSVWXYZ[VYWZOUWOYa[YOURSVWXYZ[VY\XjO
YâẐWcÒ\mmOXWYO]Ẑ�Rb\V̂OURVaOZ\jaYU�O[XbOUa[mmO[mmẀOYWOYâOQRSVWXYZ[VYWZ�ORXm̂UUOU]̂V\c\V[mm_O]ZWo\b̂bOWYâZ̀\ÛO\XO
YâOURSVWXYZ[VYO[jẐ̂ d̂XY�OYâOŜX̂c\YOWcO[mmOZ\jaYU�OẐd̂b\̂UO[XbOẐbẐUUO[j[\XUYOYâOkWXYZ[VYWZOYa[YOYâOkWXYZ[VYWZ�OS_O
YâOkWXYZ[VYOlWVRd̂XYU�Oa[UO[j[\XUYOYâO�̀ X̂ZgOeâẐO[]]ZW]Z\[Ŷ�OYâOkWXYZ[VYWZOUa[mmOẐ�R\ẐÔ[VaOQRSVWXYZ[VYWZOYWO
X̂ŶZO\XYWOU\d\m[ZO[jẐ̂ d̂XYUÒ\YaOQRSTURSVWXYZ[VYWZUgOhâOkWXYZ[VYWZOUa[mmOd[f̂O[o[\m[Sm̂OYWÔ[VaO]ZW]WÛbO
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IJKLMNOPQLOMPRSTPUMPSOMSOVWSWXWLJOUMNSMYSOVWSZJKLMNOPQLOSQ[PWW\WNORSLMTUWZSMYSOVWS]MNOPQLOŜMLJ\WNOZSOMS_VULVSOVWS
IJKLMNOPQLOMPS_Ù̀SKWSKMJNaRSQNaRSJTMNS_PUOOWNSPWbJWZOSMYSOVWSIJKLMNOPQLOMPRSUaWNOUYcSOMSOVWSIJKLMNOPQLOMPSOWP\ZSQNaS
LMNaUOUMNZSMYSOVWSTPMTMZWaSZJKLMNOPQLOSQ[PWW\WNOSOVQOS\QcSKWSQOSdQPUQNLWS_UOVSOVWS]MNOPQLOŜMLJ\WNOZeS
IJKLMNOPQLOMPZS_Ù̀SZU\ÙQP̀cS\QfWSLMTUWZSMYSQTT̀ULQK̀WSTMPOUMNZSMYSZJLVSaMLJ\WNOZSQdQÙQK̀WSOMSOVWUPSPWZTWLOUdWS
TPMTMZWaSIJKgZJKLMNOPQLOMPZeShQLVSZJKLMNOPQLOSZVQ̀̀SLMNOQUNSTPMdUZUMNSYMPSWXWLJOUMNSMYS̀UWNS_QUdWPZSUNSYMP\SQNaS
ZJKZOQNLWSQLLWTOQK̀WSOMSOVWSi_NWPSQZSQSLMNaUOUMNSMYSTQc\WNOSKcSOVWS]MNOPQLOMPeSjVWS]MNOPQLOMPSZVQ̀̀SPWbJUPWSWQLVS
IJKLMNOPQLOMPSOMSklmSUNZTWLOSOVWSnPMoWLOSZUOWRSUNL̀JaUN[SQ̀̀SPẀWdQNOSZJPYQLWZSQNaSoMKSLMNaUOUMNZRSKWYMPWSKW[UNNUN[SOVWS
pMPfSQNaSkqmSQLLWTOSMPSLUOWSNWLWZZQPcSLMPPWLOUMNZSUNSOVWSnPMoWLOSZUOWRSUNL̀JaUN[SZJPYQLWZSMPSoMKSLMNaUOUMNZRSKWYMPWS
KW[UNNUN[SOVWSpMPfe

rstuvuwsjVWS]MNOPQLOMPSZVQ̀̀STPM\TÒcSNMOUYcSOVWSi_NWPSQNaSxPLVUOWLOSMYSQNcS\QOWPUQ̀SaWYQJ̀OZSKcSQNcSIJKLMNOPQLOMPSMPS
_VWOVWPSUOSVQZSOWP\UNQOWaSUOZSQ[PWW\WNOS_UOVSQNcSMYSUOZSIJKLMNOPQLOMPZSYMPSQNcSPWQZMNeS

rstuysz{|}~|��|}s���~�|��|}s{�s����{|}���}�
rstuyu�ShQLVSZJKLMNOPQLOSQ[PWW\WNOSYMPSQSTMPOUMNSMYSOVWSpMPfSUZSQZZU[NWaSKcSOVWS]MNOPQLOMPSOMSOVWSi_NWPRSTPMdUaWaSOVQO

u� QZZU[N\WNOSUZSWYYWLOUdWSMǸcSQYOWPSOWP\UNQOUMNSMYSOVWS]MNOPQLOSKcSOVWSi_NWPSTJPZJQNOSOMSxPOUL̀WSl�SQNaS
MǸcSYMPSOVMZWSZJKLMNOPQLOSQ[PWW\WNOZSOVQOSOVWSi_NWPSQLLWTOZSKcSNMOUYcUN[SOVWSIJKLMNOPQLOMPSQNaS
]MNOPQLOMP�SQNa

uw QZZU[N\WNOSUZSZJKoWLOSOMSOVWSTPUMPSPU[VOZSMYSOVWSZJPWOcRSUYSQNcRSMK̀U[QOWaSJNaWPSKMNaSPẀQOUN[SOMSOVWS
]MNOPQLOe

pVWNSOVWSi_NWPSQLLWTOZSOVWSQZZU[N\WNOSMYSQSZJKLMNOPQLOSQ[PWW\WNORSOVWSi_NWPSQZZJ\WZSOVWS]MNOPQLOMP�ZSPU[VOZSQNaS
MK̀U[QOUMNZSJNaWPSOVWSZJKLMNOPQLOe

rstuyuwS�TMNSZJLVSQZZU[N\WNORSUYSOVWSpMPfSVQZSKWWNSZJZTWNaWaSYMPS\MPWSOVQNS��SaQcZRSOVPMJ[VSNMSYQJ̀OSMYSOVWS
IJKLMNOPQLOMPRSOVWSIJKLMNOPQLOMP�ZSLM\TWNZQOUMNSZVQ̀̀SKWSWbJUOQK̀cSQaoJZOWaSYMPSUNLPWQZWZSUNSLMZOSPWZJ̀OUN[SYPM\SOVWS
ZJZTWNZUMNe

rstuyuvS�TMNSQZZU[N\WNOSOMSOVWSi_NWPSJNaWPSOVUZSIWLOUMNS�e�RSOVWSi_NWPS\QcSYJPOVWPSQZZU[NSOVWSZJKLMNOPQLOSOMSQS
ZJLLWZZMPS]MNOPQLOMPSMPSMOVWPSWNOUOceS

����z��s�sssz������z����s��s�����s��s��s��������sz�����z����
rs�u�s� |��¡�s�~�¢}s}{s����{��sz{|�}���}~{|s ~}¢s� |s£{����s�|¤s}{s� ��¤s�}¢��sz{|}���}�
rs�u�u�SjVWSi_NWPSPWZWPdWZSOVWSPU[VOSOMSTWPYMP\SLMNZOPJLOUMNSMPSMTWPQOUMNZSPẀQOWaSOMSOVWSnPMoWLOS_UOVSOVWSi_NWP�ZSM_NS
YMPLWZRS_VULVSUNL̀JaWSTWPZMNZSMPSWNOUOUWZSJNaWPSZWTQPQOWSLMNOPQLOZSNMOSQa\UNUZOWPWaSKcSOVWS]MNZOPJLOUMNS¥QNQ[WPRSQNaS
OMSQ_QPaSMOVWPSLMNOPQLOZSUNSLMNNWLOUMNS_UOVSMOVWPSTMPOUMNZSMYSOVWSnPMoWLOSMPSMOVWPSLMNZOPJLOUMNSMPSMTWPQOUMNZSMNSOVWSZUOWS
JNaWPS]MNaUOUMNZSMYSOVWS]MNOPQLOSUaWNOULQ̀SMPSZJKZOQNOUQ̀̀cSZU\ÙQPSOMSOVWZWSUNL̀JaUN[SOVMZWSTMPOUMNZSPẀQOWaSOMS
UNZJPQNLWSQNaS_QUdWPSMYSZJKPM[QOUMNeS

rs�u�uwSpVWNSOVWSi_NWPSTWPYMP\ZSLMNZOPJLOUMNSMPSMTWPQOUMNZS_UOVSOVWSi_NWP�ZSM_NSYMPLWZSMPSIWTQPQOWS]MNOPQLOMPZRS
OVWSi_NWPSZVQ̀̀STPMdUaWSYMPSLMMPaUNQOUMNSMYSZJLVSYMPLWZSQNaSIWTQPQOWS]MNOPQLOMPZS_UOVSOVWSpMPfSMYSOVWS]MNOPQLOMPRS
_VMSZVQ̀̀SLMMTWPQOWS_UOVSOVW\e

rs�u�uvS�ǸWZZSMOVWP_UZWSTPMdUaWaSUNSOVWS]MNOPQLOŜMLJ\WNOZRS_VWNSOVWSi_NWPSTWPYMP\ZSLMNZOPJLOUMNSMPSMTWPQOUMNZS
PẀQOWaSOMSOVWSnPMoWLOS_UOVSOVWSi_NWP�ZSM_NSYMPLWZSMPS_UOVSIWTQPQOWS]MNOPQLOMPZRSOVWSi_NWPSMPSUOZSIWTQPQOWS]MNOPQLOMPZS
ZVQ̀̀SVQdWSOVWSZQ\WSMK̀U[QOUMNZSQNaSPU[VOZSOVQOSOVWS]MNOPQLOMPSVQZSJNaWPSOVWS]MNaUOUMNZSMYSOVWS]MNOPQLORSUNL̀JaUN[RS
_UOVMJOSWXL̀JaUN[SMOVWPZRSOVMZWSZOQOWaSUNSxPOUL̀WS¦RSOVUZSxPOUL̀WS�RSQNaSxPOUL̀WZSl�RSllRSQNaSlqe

rs�u�uy§jVWS]MNOPQLOMPSQLLWTOZSQZZU[N\WNOSMYRSQNaS̀UQKÙUOcSYMPRSQ̀̀STJPLVQZWSMPaWPZSQNaSMOVWPSQ[PWW\WNOZSYMPS
TPMLJPW\WNOSMYS\QOWPUQ̀ZSQNaSWbJUT\WNOSOVQOSQPWSUaWNOUYUWaSQZSTQPOSMYSOVWS]MNOPQLOŜMLJ\WNOZeSjVWS]MNOPQLOMPSZVQ̀̀SKWS
PWZTMNZUK̀WSYMPSZJLVSTPWgTJPLVQZWaSUOW\ZRSUYSQNcRSQZSUYSOVWS]MNOPQLOMPS_WPWSOVWSMPU[UNQ̀STJPLVQZWPeSjVWS]MNOPQLOSIJ\S
UNL̀JaWZRS_UOVMJOS̀U\UOQOUMNRSQ̀̀SLMZOZSQNaSWXTWNZWZSUNSLMNNWLOUMNS_UOVSaẀUdWPcRSZOMPQ[WRSUNZJPQNLWRSUNZOQ̀̀QOUMNSQNaS
OWZOUN[SMYSUOW\ZSLMdWPWaSUNSQNcSQZZU[NWaSTJPLVQZWSMPaWPZSMPSQ[PWW\WNOZeSx̀ S̀_QPPQNOcSQNaSLMPPWLOUMNSMYSOVWSpMPfS
MK̀U[QOUMNZSJNaWPSOVWS]MNOPQLOŜMLJ\WNOZSZVQ̀̀SQ̀ZMSQTT̀cSOMSQNcSTPWgTJPLVQZWaSUOW\ZRSJǸWZZSOVWS]MNOPQLOŜMLJ\WNOZS
ZTWLUYULQ̀̀cSTPMdUaWSMOVWP_UZWe
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IJKLMJNOPOQRJSTUVWXUYZYRYP[
IJKLML\]̂_̀]abcdefgdbe]ègbhcij̀k]fcl]fgmcbnòlh̀k]d_fd]d_̀]pebq̀gd]ik]hbr̀ec̀l]st]fcl]kusq̀gd]db]d_̀]vebrikibck]bw]
x̀n]ybem]zdfd̀]{̀c̀efo]|ucigivfo]}fn]~����]̀d]k̀���]hbr̀ecich]d_̀]fnfel]bw]gbcdefgdk]bc]vusoig]i�vebr̀�̀cd]
vebq̀gdk�]�k]kug_�]d_̀]abcdefgdbe]ègbhcij̀k]fcl]fgmcbnòlh̀k]d_fd]bd_̀e]abcdefgdbek]be]z̀vfefd̀]abcdefgdbek]nioo]s̀]
v̀ewbe�ich]nbem]bc]d_̀]vebq̀gd]ic]gbcqucgdibc]nid_]id�]�k]kug_�]d_̀]abcdefgdbe]k_foo]fwwbel]d_̀]�nc̀e�k]bnc]wbeg̀k]fcl]
bd_̀e]abcdefgdbek]be]z̀vfefd̀]abcdefgdbek]èfkbcfsò]bvvbeducidt]wbe]icdeblugdibc]fcl]kdbefh̀]bw]d_̀ie]�fd̀eifok]fcl]
�̀uiv�̀cd]fcl]v̀ewbe�fcg̀]bw]d_̀ie]fgdiridìk�]fcl]k_foo]gbcc̀gd]fcl]gbbelicfd̀]d_̀]abcdefgdbe�k]gbckdeugdibc]fcl]
bv̀efdibck]nid_]d_̀iek]fk]è�uièl]st]d_̀]abcdefgd]�bgu�̀cdk�

IJKLML\L\]̂_̀]abcdefgdbe]k_foo]cbd]gb��id]be]v̀e�id]fct]fgd]n_ig_]nioo]icd̀eẁè]nid_]d_̀]v̀ewbe�fcg̀]bw]d_̀]nbem]bw]
fct]bd_̀e]abcdefgdbe]be]z̀vfefd̀]abcdefgdbe]v̀ewbe�ich]nbem]bc]d_̀]pebq̀gd�]�w]d_̀]abcdefgdbe]kukdfick]fct]lf�fh̀]
d_ebuh_]fct]fgd]be]b�ikkibc]bw]z̀vfefd̀]be]bd_̀e]abcdefgdbek]_frich]f]gbcdefgd]nid_]d_̀]�nc̀e]wbe]d_̀]v̀ewbe�fcg̀]bw]
nbem]uvbc]d_̀]kid̀]be]bw]nbem]n_ig_]�ft]s̀]c̀g̀kkfet]db]s̀]v̀ewbe�̀l]wbe]d_̀]vebv̀e]̀�̀gudibc]bw]d_̀]nbem]db]s̀]
v̀ewbe�̀l]_̀èucl̀e�]be]d_ebuh_]fct]fgd]be]b�ikkibc]bw]f]kusgbcdefgdbe]bw]kug_]z̀vfefd̀]be]bd_̀e]abcdefgdbe�]d_̀]
abcdefgdbe]k_foo]veb�vdot]cbdiwt]d_̀]�nc̀e]fcl]d_̀]abckdeugdibc]|fcfh̀e]bw]kug_]lf�fh̀

IJKLML\LM]̂_̀]abcdefgdbe]fhè̀k]db]l̀ẁcl]fcl]icl̀�ciwt]�nc̀e�]�eg_id̀gd�]abckdeugdibc]|fcfh̀e�]abckuodfcdk]fcl]
zus�gbckuodfcdk�]web�]foo]gofi�k]�fl̀]fhfickd]fct]bw]d_̀�]feikich]bud]bw]d_̀]abcdefgdbe�k]fgdk]be]b�ikkibck]be]d_̀]fgdk]
be]b�ikkibck]bw]fct]zusgbcdefgdbe]bw]d_̀]abcdefgdbe]n_ig_]_fr̀]gfuk̀l]lf�fh̀]db]d_̀]�nc̀e�]�eg_id̀gd�]abckdeugdibc]
|fcfh̀e�]z̀vfefd̀]abcdefgdbe]be]bd_̀e]abcdefgdbe]bc]d_̀]pebq̀gd�]̂_̀]�nc̀e�k]eih_d]db]icl̀�ciwigfdibc]_̀èucl̀e]
k_foo]ic]cb]nft]s̀]li�icik_̀l�]nfir̀l]be]likg_feh̀l�]be]st]d_̀]̀�̀egik̀]bw]fct]bd_̀e]è�̀lt]vebril̀l]wbe]st]d_̀]
gbcdefgd]be]st]ofn�]�ued_̀e�]d_̀]�nc̀e]k_foo]nid__bol]web�]d_̀]abcdefgdbe�k]abcdefgd]zu�]fc]f�bucd]kuwwigìcd]db]
gbr̀e]kug_]lf�fh̀]fcl]foo]̀�v̀ck̀k]fcl]gbkdk]fkkbgifd̀l]nid_]d_̀]lf�fh̀]kukdfic̀l�

IJKLMLM]�w]vfed]bw]d_̀]abcdefgdbe�k]�bem]l̀v̀clk]wbe]vebv̀e]̀�̀gudibc]be]èkuodk]uvbc]gbckdeugdibc]be]bv̀efdibck]st]d_̀]
�nc̀e�k]bnc]wbeg̀k�]z̀vfefd̀]abcdefgdbek]be]bd_̀e]abcdefgdbek�]d_̀]abcdefgdbe]k_foo�]veibe]db]vebg̀ l̀ich]nid_]d_fd]
vbedibc]bw]d_̀]�bem�]veb�vdot]cbdiwt]d_̀]abckdeugdibc]|fcfh̀e]fcl]�eg_id̀gd]bw]fvvfècd]likgèvfcgìk]be]l̀ẁgdk]ic]
d_̀]gbckdeugdibc]be]bv̀efdibck]st]d_̀]�nc̀e]be]z̀vfefd̀]abcdefgdbe]be]bd_̀e]abcdefgdbek]d_fd]nbuol]ècl̀e]id]
uckuidfsò]wbe]vebv̀e]̀�̀gudibc]fcl]èkuodk]bw]d_̀]abcdefgdbe�k]�bem�]�fiouè]bw]d_̀]abcdefgdbe]db]cbdiwt]d_̀]
abckdeugdibc]|fcfh̀e]fcl]d_̀]�eg_id̀gd]bw]fvvfècd]likgèvfcgìk]be]l̀ẁgdk]veibe]db]vebg̀ l̀ich]nid_]d_̀]�bem]k_foo]
gbckdidud̀]fc]fgmcbnòlh�̀cd]d_fd]d_̀]�nc̀e�k]be]z̀vfefd̀]abcdefgdbe�k]be]bd_̀e]abcdefgdbek�]gb�vòd̀l]be]vfedifoot]
gb�vòd̀l]gbckdeugdibc]ik]wid]fcl]vebv̀e]db]èg̀ir̀]d_̀]abcdefgdbe�k]�bem�]̂_̀]abcdefgdbe]k_foo]cbd]s̀]èkvbckisò]wbe]
likgèvfcgìk]be]l̀ẁgdk]ic]d_̀]gbckdeugdibc]be]bv̀efdibck]st]d_̀]�nc̀e]be]z̀vfefd̀]abcdefgdbek]be]bd_̀e]abcdefgdbek]
d_fd]fè]cbd]fvvfècd�

IJKLMLML\]̂_̀]abcdefgdbe]k_foo]veb�vdot]gbeègd]likgèvfcgìk]be]l̀ẁgdk]ic]idk]�bem]il̀cdiwìl]st]z̀vfefd̀]abcdefgdbek]
fk]fwẁgdich]vebv̀e]̀�̀gudibc]fcl]èkuodk]bw]d_̀]nbem]bw]d_̀]z̀vfefd̀]abcdefgdbek�

IJKLML�]̂_̀]abcdefgdbe]k_foo]èi�suek̀]d_̀]�nc̀e]wbe]gbkdk]d_̀]�nc̀e]icguek�]icgoulich]gbkdk]d_fd]fè]vftfsò]db]f]
z̀vfefd̀]abcdefgdbek]be]db]bd_̀e]abcdefgdbek�]s̀gfuk̀]bw]d_̀]abcdefgdbe�k]l̀oftk�]i�vebv̀eot]di�̀l]fgdiridìk]be]
l̀ẁgdir̀]gbckdeugdibc�]

IJKLML�]̂_̀]abcdefgdbe]k_foo]veb�vdot]è�̀lt]lf�fh̀]d_fd]d_̀]abcdefgdbe]nebchwuoot]gfuk̀k]db]gb�vòd̀l]be]vfedifoot]
gb�vòd̀l]gbckdeugdibc�]be]db]vebv̀edt]bw]d_̀]�nc̀e�]z̀vfefd̀]abcdefgdbek�]be]bd_̀e]abcdefgdbek]fk]vebril̀l]ic]z̀gdibc]
������]be]̀ok̀n_̀è]ic]d_̀]abcdefgd]�bgu�̀cdk�

IJKLML�]̂_̀]�nc̀e�]z̀vfefd̀]abcdefgdbek�]fcl]bd_̀e]abcdefgdbek]k_foo]_fr̀]d_̀]kf�̀]èkvbckisioidìk]wbe]guddich]fcl]
vfdg_ich]fk]fè]l̀kgeis̀l]wbe]d_̀]abcdefgdbe]ic]z̀gdibc]�����

IJKLMLK]z_buol]d_̀]abcdefgdbe]be]idk]zusgbcdefgdbek]gfuk̀]lf�fh̀]db]d_̀]nbem]be]vebv̀edt]bw]fct]z̀vfefd̀]abcdefgdbe]
be]bd_̀e]|uodivò]pei�̀]abcdefgdbe�]d_̀]abcdefgdbe]k_foo�]uvbc]lù]cbdig̀�]veb�vdot]fdd̀�vd]db]k̀ddò]st]fhè̀ �̀cd]be]
bd_̀enik̀]èkbor̀]d_̀]likvud̀]nid_]d_̀]z̀vfefd̀]abcdefgdbe]be]bd_̀e]|uodivò]pei�̀]abcdefgdbe�]�w]kug_]k̀vfefd̀]defl̀]
gbcdefgdbe]be]bd_̀e]|uodivò]pei�̀]abcdefgdbe]kùk]be]�fm̀k]fct]bd_̀e]gofi�]fhfickd]d_̀]�nc̀e�]abckdeugdibc]
|fcfh̀e�]be]�eg_id̀gd]bc]fggbucd]bw]fct]lf�fh̀]foòh̀l]db]_fr̀]s̀ c̀]gfuk̀l]st]d_̀]abcdefgdbe]be]idk]zusgbcdefgdbek�]
d_̀]abcdefgdbe]k_foo]l̀ẁcl�]icl̀�ciwt�]fcl]_bol]_fe�òkk]d_̀]�nc̀e�]abckdeugdibc]|fcfh̀e�]fcl]�eg_id̀gd]fhfickd]
kug_]gofi�]be]vebg̀ l̀ichk]fd]d_̀]abcdefgdbe�k]bnc]̀�v̀ck̀�]̂_̀]�nc̀e�k]eih_d]db]icl̀�ciwigfdibc]_̀èucl̀e]k_foo]ic]
cb]nft]s̀]li�icik_̀l�]nfir̀l]be]likg_feh̀l�]be]st]d_̀]̀�̀egik̀]bw]fct]bd_̀e]è�̀lt]vebril̀l]wbe]st]d_̀]abcdefgd]
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IJKLMNOPQRJSRTURVWXYRZLSP[NS\RP[NR]XONSRQ[WVVRTNRNOP̂PVN_RPJRX̂P[[JV_R̀SJMRP[NRaJOPSWKPJSbQRaJOPSWKPRcLMRWORWMJLOPR
QL̀̀ K̂̂NOPRPJRKJdNSRQLK[R_WMWeNRWO_RWVVRNfgNOQNQRWO_RKJQPQRWQQJK̂WPN_RX̂P[RP[NR_WMWeNRQLQPŴON_Y

hijklkmRn[NORP[NRnJSoRJ̀RP[NRaJOPSWKPJSRJSR̂PQRcLTKJOPSWKPJSQRJdNSVWgRJSR_JdNPŴVRX̂P[RP[WPRJ̀RJP[NSRaJOPSWKPJSQ\R
MWPNŜWVQRQ[WVVRTNR_NV̂dNSN_RWO_RJgNSWP̂JOQRKJO_LKPN_RPJRKWSSURJORP[NRnJSoRKJOP̂OLJLQVU\R̂ORWORǸ̀ K̂̂NOP\RXJSoMWOV̂oNR
MWOONSY

hijklkpRqORKWQNRJ̀R̂OPNS̀NSNOKNRTNPXNNORP[NRJgNSWP̂JOQRJ̀RP[NRaJOPSWKPJSRWO_RJP[NSRaJOPSWKPJSQ\RP[NRaJOQPSLKP̂JOR
rWOWeNSRX̂VVRTNRP[NRQJVNRsL_eNRJ̀RP[NRŜe[PQRJ̀RNWK[RKJOPSWKPJSRWO_RQ[WVVR[WdNRP[NRWLP[JŜPURPJR_NK̂_NR̂ORX[WPRMWOONSR
P[NRnJSoRMWURgSJKNN_\RWO_R̂ORWVVRKWQNQR̂PQR_NK̂Q̂JORQ[WVVRTNR̀̂OWVYRtOUR_NK̂Q̂JORWQRPJRP[NRMNP[J_RWO_RP̂MNQRJ̀R
KJO_LKP̂OeRP[NRnJSoRJSRP[NRLQNRJ̀RQgWKNRWQRSNuL̂SN_R̂ORP[̂QRgWSWeSWg[RQ[WVVROJPRTNRTWQ̂QRJ̀RWOURKVŴMR̀JSR_NVWURJSR
_WMWeNQRTURP[NRaJOPSWKPJSY

hijklkvRw[NRaJOPSWKPJS\R̂OKVL_̂OeR̂PQRcLTKJOPSWKPJSQ\RQ[WVVRoNNgR̂PQNV̀R̂ÒJSMN_RJ̀RP[NRgSJeSNQQRJ̀RJP[NSRaJOPSWKPJSQR
WO_RQ[WVVROJP̂̀URP[NRtSK[̂PNKPRJSRP[NRaJOQPSLKP̂JORrWOWeNSR̂MMN_̂WPNVUR̂ORXŜP̂OeRJ̀RVWKoRJ̀RgSJeSNQQRJORP[NRgWSPRJ̀R
JP[NSRaJOPSWKPJSQRX[NSNRQLK[R_NVWURX̂VVR̂OPNS̀NSNRX̂P[R̂PQRJXORJgNSWP̂JOQYRZŴVLSNRJ̀RP[NRaJOPSWKPJSRPJRoNNgR̂ÒJSMN_R
J̀RP[NRXJSoRgSJeSNQQ̂OeRJORP[NRxSJsNKPRWO_R̀ŴVLSNRPJRêdNROJP̂KNRJ̀RVWKoRJ̀RgSJeSNQQRTURJP[NSQRQ[WVVRTNRKJOQPSLN_RWQR
WKKNgPWOKNRTURP[NRaJOPSWKPJSRJ̀RP[NRQPWPLQRJ̀RP[NRXJSoRWQRTN̂OeRQWP̂Q̀WKPJSUR̀JSRgSJgNSRKJJS_̂OWP̂JORX̂P[RP[NR
aJOPSWKPJSbQRnJSoY

hijklkyzRINVWUQRJSRJdNSQ̂e[PQRJORP[NRgWSPRJ̀RP[NRaJOPSWKPJSRJSR̂PQRcLTKJOPSWKPJSQR̂OReNPP̂OeRWOURJSRWVVRJ̀RP[NRnJSoR_JONR
ÔRP[NRgSJgNSRXWU\RP[NSNTURKWLQ̂OeRKLPP̂Oe\RSNMJd̂OeRWO_RSNgVWK̂OeRnJSoRWVSNW_UR̂ORgVWKN\RQ[WVVROJPRTNRP[NRTWQ̂QR̀JSRWR
KVŴMR̀JSRNfPSWRKJMgNOQWP̂JORJSRW__̂P̂JOWVRP̂MNYR

hijklkyyRw[NRaJOPSWKPJSRQ[WVVRgSJMgPVURKJSSNKPR_̂QKSNgWOK̂NQRJSR_ǸNKPQR̂OR̂PQRnJSoRX[̂K[R[WdNRTNNOR̂_NOP̂̀N̂_RTUR
cNgWSWPNRaJOPSWKPJS{Q|RJSRJP[NSRaJOPSWKPJS{Q|RWQRẀ̀NKP̂OeRgSJgNSRNfNKLP̂JORWO_RSNQLVPQRJ̀RP[NRXJSoRJ̀RQLK[RJP[NSR
aJOPSWKPJS{Q|Y

hijk}i~������i�����i��i�����i��
q̀RWR_̂QgLPNRWŜQNQRWMJOeRP[NRaJOPSWKPJS\RcNgWSWPNRaJOPSWKPJSQ\RJP[NSRaJOPSWKPJSQ\RWO_RP[NR]XONSRWQRPJRP[NR
SNQgJOQ̂T̂V̂PURLO_NSRP[N̂SRSNQgNKP̂dNRKJOPSWKPQR̀JSRMŴOPŴÔOeRP[NRgSNM̂QNQRWO_RQLSSJLO_̂OeRWSNWR̀SNNR̀SJMRXWQPNR
MWPNŜWVQRWO_RSLTT̂Q[\RP[NR]XONSRMWURKVNWORLgRWO_RP[NRaJOQPSLKP̂JORrWOWeNS\RX̂P[ROJP̂KNRPJRP[NRtSK[̂PNKP\RX̂VVR
WVVJKWPNRP[NRKJQPRWMJOeRP[JQNRSNQgJOQ̂TVNY

�������imiii�������i��i���i�~��
himkyi�������
himkykyRa[WOeNQR̂ORP[NRnJSoRMWURTNRWKKJMgV̂Q[N_RẀPNSRNfNKLP̂JORJ̀RP[NRaJOPSWKP\RWO_RX̂P[JLPR̂OdWV̂_WP̂OeRP[NR
aJOPSWKP\RJOVURTURa[WOeNR]S_NS\RaJOQPSLKP̂JORa[WOeNRÎSNKP̂dNRJSR̀̂NV_RJS_NSR̀JSRWRM̂OJSRK[WOeNR̂ORP[NRnJSo\RQLTsNKPR
PJRP[NRV̂M̂PWP̂JOQRQPWPN_R̂ORP[̂QRtSP̂KVNR�RWO_RNVQNX[NSNR̂ORP[NRaJOPSWKPRIJKLMNOPQYRw[NR]XONSRMWUR̂OR̂PQRQJVNR
_̂QKSNP̂JORSN_LKNRP[NRQKJgNRJ̀RP[NRaJOPSWKPJSbQRaJOPSWKPRX̂P[RJSRX̂P[JLPRWOURQgNK̂̀ K̂RSNWQJOQRP[NSǸJSY

himkyklRtRa[WOeNR]S_NSRQ[WVVRTNRTWQN_RLgJORWeSNNMNOPRWMJOeRP[NR]XONS\RaJOQPSLKP̂JORrWOWeNS\RtSK[̂PNKPRWO_R
aJOPSWKPJS�RWRaJOQPSLKP̂JORa[WOeNRÎSNKP̂dNRSNuL̂SNQRWeSNNMNOPRTURP[NR]XONS\RaJOQPSLKP̂JORrWOWeNSRWO_RtSK[̂PNKPR
WO_RMWURJSRMWUROJPRTNRWeSNN_RPJRTURP[NRaJOPSWKPJS�RWR̀̂NV_RJS_NSR̀JSRWRM̂OJSRK[WOeNR̂ORP[NRnJSoRMWURTNR̂QQLN_RTURP[NR
tSK[̂PNKPRWVJONY

himkyklkyRẐNV_RJS_NSQRWSNRWOR̂OPNSgSNPWP̂JORJ̀RP[NRISWX̂OeQRJSRcgNK̂̀ K̂WP̂JOQRX[̂K[RJS_NSRM̂OJSRK[WOeNQR̂ORP[NR
aJOPSWKPJSbQRXJSoRX[̂K[RX̂VVROJPRSNQLVPR̂ORWOR̂OKSNWQNRJSR_NKSNWQNR̂ORP[NRaJOPSWKPRcLMYRZSJMRP̂MNRPJRP̂MN\RP[NR
tSK[̂PNKPRMWUR̂QQLNR̀̂NV_RJS_NSQRPJRP[NRaJOPSWKPJSYRw[NRXJSoR̂OKVL_N_R̂ORQLK[R̀̂NV_RJS_NSRQ[WVVRTNRgNS̀JSMN_RTURP[NR
aJOPSWKPJSRWPROJRW__̂P̂JOWVRKJQPRPJRP[NR]XONSRWO_RQ[WVVROJPR̀JSMRP[NRTWQ̂QR̀JSRWRKVŴMR̀JSRWORNfPNOQ̂JORJ̀RP[NRaJOPSWKPR
ŵMNYR�NOKN\RP[NRaJOPSWKPJSRQ[WVVRgNS̀JSMRP[NRXJSoR̂OKVL_N_R̂OR̀̂NV_RJS_NSQRQJRWQRPJRKWLQNROJR_NVWURPJR̂PQRnJSoRWO_�JSR
P[NRXJSoRJ̀RJP[NSRaJOPSWKPJSQRJSRcNgWSWPNRaJOPSWKPJSQRNOeWeN_RTURP[NR]XONSR̂ORKJOONKP̂JORX̂P[RP[NRxSJsNKPYRtVVR̀̂NV_R
JS_NSQRQ[WVVRTNRêdNORPJRP[NRaJOPSWKPJSRWO_RP[NRaJOQPSLKP̂JORrWOWeNSRTURP[NRtSK[̂PNKPR̂ORXŜP̂OeY

himkyk}Ra[WOeNQR̂ORP[NRnJSoRQ[WVVRTNRgNS̀JSMN_RLO_NSRWggV̂KWTVNRgSJd̂Q̂JOQRJ̀RP[NRaJOPSWKPRIJKLMNOPQ\RWO_RP[NR
aJOPSWKPJSRQ[WVVRgSJKNN_RgSJMgPVU\RLOVNQQRJP[NSX̂QNRgSJd̂_N_R̂ORP[NRa[WOeNR]S_NS\RaJOQPSLKP̂JORa[WOeNRÎSNKP̂dNRJSR
`̂NV_RJS_NSR̀JSRWRM̂OJSRK[WOeNR̂ORP[NRnJSoYRt__̂P̂JOWVRXJSoRgNS̀JSMN_RX̂P[JLPRWLP[JŜ�WP̂JORJ̀RWRa[WOeNR]S_NSRX̂VVR
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IJKLMIKNKOMLKPMLQJIKRSTKJRLKJLSILNITRMSUMLNILKPMLQJIKRSTKLVWXLJRLSILMYKMIUNJILJZLKPMLQJIKRSTKL[NXM\L]JLTJWRUMLJZL
TJÎWTKLJRL_RNJRL̂MSONÌULaMKbMMILKPML_SRKNMUcLIJRLMY_RMUULJRLNX_ONM̂LSTTM_KSITMLJZLSOKMRSKNJIULJRLŜ N̂KNJIULKJLKPML
dJRecLSÎLIJLTOSNXLKPSKLKPMLfbIMRLPSULaMMILWIgWUKOhLMIRNTPM̂LahLSIhLSOKMRSKNJILJRLŜ N̂KNJILKJLKPMLdJRecLbPMKPMRLJRL
IJKLKPMRMLNUcLNILZSTKcLSIhLWIgWUKLMIRNTPXMIKLJZLKPMLfbIMRcLUPSOOLaMLKPMLaSUNULZJRLSIhLTOSNXLKJLSILNITRMSUMLNILSIhLSXJWIKUL
ŴMLWÎMRLKPMLQJIKRSTKLiJTWXMIKULJRLSLTPSÌMLNILSIhLKNXML_MRNĴL_RJjN̂M̂LZJRLNILKPMLQJIKRSTKLiJTWXMIKU\Lklm
nolpqrmstnuumvwmxnynvuwmvymrtwmz{qw|mrlmrtwm}lqr|n~rl|m�l|mxw|�l|onq~wml�m{l|�m{�rtlprmnm{|�rrwqmnq�m�puuym
w�w~prw�m}tnq�wmz|�w|�

�������LQJUKULZJRLTPSÌMULNILKPMLdJReLUPSOOLIJKLaMLSOOJbM̂LNILMYTMUULJZLWUWSOLRMIKSOULTPSR̀M̂LNILKPMLSRMSLbPMRMLKPML
�RJgMTKLNULOJTSKM̂LZJRLUNXNOSRLM�WN_XMIKLJZLONeMLUN�MLSÎLTJÎNKNJIcLNITOŴNÌLTJUKULJZLIMTMUUSRhLUW__ONMULSÎLRM_SNRULZJRL
J_MRSKNÌLM�WN_XMIKLJILUNKMLNILTJIIMTKNJILbNKPLJKPMRLbJReLWIOMUULNKULWUMLNITWRULSTKWSOLSÎLŜ N̂KNJISOLTJUKULKJL
QJIKRSTKJR\L�ZLM�WN_XMIKLIJKLJILVNKMLNULRM�WNRM̂LZJRLTPSÌMLNILbJReLJIOhcLTJUKLJZLKRSIU_JRKNÌLM�WN_XMIKLKJLSÎLZRJXL
VNKMLbNOOLaMLSOOJbM̂\

�������LdPMILKPMLfbIMRLJRL�RTPNKMTKL�NILSUUJTNSKNJILbNKPLKPMLQJIUKRWTKNJIL�SIS̀MR�LRM�WMUKLKPSKLKPMLQJIKRSTKJRL
_MRZJRXLbJReLbPNTPLNULIJKLNITOŴM̂LNILKPMLQJIKRSTKLiRSbNÌULJRLV_MTNZNTSKNJIULSÎLbPNTPLbNOOLRMUWOKLNILŜ N̂KNJISOLTJUKL
KJLKPMLfbIMRcLKPML�RTPNKMTKLUPSOOLRM�WMUKLKPSKLKPMLQJIKRSTKJRLUWaXNKLNKUL_RJ_JUSOLZJRL_MRZJRXNÌLUWTPLŜ N̂KNJISOLbJRe\L
[PMLQJIKRSTKJRLUPSOOLUWaXNKLNKUL_RJ_JUSOLKJLKPMLQJIUKRWTKNJIL�SIS̀MRLSÎL�RTPNKMTKLZJRLRMjNMb\L[PMLQJIKRSTKJR�UL
_RJ_JUSOLUPSOOLNITOŴMLSLTJX_OMKMLNKMXN�SKNJILJZLKPMLTJUKULSUUJTNSKM̂LbNKPL_MRZJRXNÌLNKULbJReLNITOŴNÌLOSaJRLSÎL
XSKMRNSOU\L�OOL_RJ_JUSOULZJRLSIhLbJReLKPSKLSLQJIKRSTKJRcLNKULVWaTJIKRSTKJR�U�LJRLVWa�UWaTJIKRSTKJR�U�L_MRZJRXLNIL
TJIIMTKNJILbNKPLŜ N̂KNJISOLbJReLUPSOOLaML_RJ_MROhLNKMXN�M̂LSÎLUW__JRKM̂LahLUWZZNTNMIKLUWaUKSIKNSKNÌL̂SKScLNITOŴNÌL
aWKLIJKLONXNKM̂LKJLXSKMRNSOL̂MUTRN_KNJIUcLXSKMRNSOL�WSIKNKNMUcLXSKMRNSOLWINKL_RNTMUcLOSaJRLKRŜMLONUKNÌUcLOSaJRLPJWRL
�WSIKNKNMUcLOSaJRLKRŜMLRSKMUcLM�WN_XMIKL̂MUTRN_KNJIULSÎLM�WN_XMIKLRSKMULbNKPLSL_MRTMIKS̀MLSOOJbSITMLZJRLJjMRPMŜL
SÎL_RJZNKLSULUMKLZJRKPLNILVMTKNJIL�\�\��\

�������LfjMRKNXMcLbPMILU_MTNZNTSOOhLSWKPJRN�M̂LahLKPMLfbIMRLNILbRNKNÌcLSÎLIJKLSULSLTJRRMTKNjMLXMSUWRMLahLKPML
QJIKRSTKJRLKJLMY_M̂NKMLKPML_RJ̀RMUULJZLTJIUKRWTKNJILSULJR̂MRM̂LahLKPMLfbIMRLaSUM̂LJILNKUL̂MKMRXNISKNJILKPSKLKPML
_MRZJRXSITMLJZLKPMLdJReLPSULIJKL_RJ̀RMUUM̂LKJLKPMLOMjMOLJZLTJX_OMKNJILRM�WNRM̂LahLKPMLS__RJjM̂LVTPM̂WOMcLUPSOOLaML
_SN̂LZJRLahLKPMLfbIMRLJILKPMLaSUNULJZL_RMXNWXL_ShXMIKLJIOhcL_OWULKPMLTJUKLJZLNIUWRSITMLSÎLKSYMULaSUM̂LJILKPML
_RMXNWXL_ShXMIKL_MRNĴ\LfjMRPMŜLSÎL_RJZNKLbNOOLIJKLaML_SN̂LahLKPMLfbIMRLZJRLJjMRKNXM\

�������LQJUKULKJLbPNTPLJjMRPMŜLSÎL_RJZNKLNULKJLaMLS__ONM̂LUPSOOLaML̂MKMRXNIM̂LNILSTTJR̂SITMLbNKPLVMTKNJIL�\�\�\L[PML
SOOJbSaOMLJjMRPMŜLSÎL_RJZNKLXSRe�W_LUPSOOLNITOŴMcLaWKLIJKLaMLONXNKM̂LKJcLKPMLZJOOJbNÌ�

�� PJXMLJZZNTMLMY_MIUM�
�� ZNMÔLJZZNTMLMY_MIUM�
�� UW_MRjNUNJI�
�� _RJgMTKLXSIS̀MXMIKL LMUKNXSKNJI�LSÎ
�� UXSOOLKJJOUL LM�WN_XMIK\

������¡L¢INKL_RNTMULUPSOOLaMLUWaXNKKM̂LNILKPML£N̂L¤JRXLZJRLjSRNJWULNKMXULSULUMKLZJRKPLKPMRMNIcLSÎLSRMLUWagMTKLKJLS__RJjSOL
SÎLSTTM_KSITMLahLKPMLfbIMR\L[PMLfbIMRLRMUMRjMULKPMLRǸPKLKJLRMgMTKLSIhLWINKL_RNTMLbPNTPLNULWIRMSUJISaOMLJRL
WIaSOSITM̂cLSULTJX_SRM̂LbNKPL_RMjSNONÌLTJUKUcLJRLSULTJX_SRM̂LbNKPLKPMLWINKL_RNTMULUWaXNKKM̂LahLJKPMRLaN̂̂ MRULZJRLKPML
�RJgMTK\L�__RJjM̂LWINKL_RNTMUL�WJKM̂LUPSOOLNITOŴMLSOOL_RJZNKcLJjMRPMŜcLaJÎUcLNIUWRSITMcLOSaJRcLXSKMRNSOUcLM�WN_XMIKcL
KJJOUcLS__ONTSaOMLKSYMULIMTMUUSRhLKJLTJX_OMKMLKPMLbJReLNKMXLSÎLUPSOOLS__OhLKJLSOOLbJReLŜ M̂̂LJRLbJReL̂M̂WTKM̂\

������¥¦§̈©ª�«¬ª¬®
�������L�LQPSÌMLfR̂MRLNULSLbRNKKMILNIUKRWXMIKL_RM_SRM̂LahLKPMLQJIUKRWTKNJIL�SIS̀MRLSÎLUǸIM̂LahLKPMLfbIMRcL
QJIUKRWTKNJIL�SIS̀MRcL�RTPNKMTKcLSÎLQJIKRSTKJRcLUKSKNÌLKPMNRLS̀RMMXMIKLW_JILSOOLJZLKPMLZJOOJbNÌ�

�� [PMLTPSÌMLNILKPMLdJRe�
�� [PMLSXJWIKLJZLKPMLŜgWUKXMIKcLNZLSIhcLNILKPMLQJIKRSTKLVWX�LSÎ
�� [PMLMYKMIKLJZLKPMLŜgWUKXMIKcLNZLSIhcLNILKPMLQJIKRSTKL[NXM\

���������mQPSÌMULNILKPMLdJReLNIjJOjNÌLŜ N̂KNJISOLdJReLJRL̂MOMKNJILJZLdJReLMZZMTKNÌLSILŜ N̂KNJILKJLJRLUWaKRSTKNJIL
ZRJXLKPMLQJIKRSTKLVWXLUPSOOLIJKLaMLXŜMLWIKNOLKPMLQJIKRSTKJRLUWaXNKULKJLKPML�RTPNKMTKLSÎLQJIUKRWTKNJIL�SIS̀MRLKPML
TJUKLJZLKPMLŜ M̂̂LJRL̂MOMKM̂LdJReLbNKPLSLTJX_OMKMLSÎL̂MKSNOM̂LONUKNÌLJZLSOOLVWaTJIKRSTKJRULNIjJOjM̂cLSOOLXSKMRNSOUcL
OSaJRcLJjMRPMŜLSÎL_RJZNKLSÎLSILS__RJ_RNSKMLQPSÌMLfR̂MRLPSULaMMILNUUWM̂\L�ZLRM�WMUKM̂cLKPMLQJIKRSTKJRLUPSOOLUWaXNKL
M̂KSNOM̂L�WJKSKNJIULZJRLVWaTJIKRSTKJRULSÎLXSKMRNSOLUW__ONMRU\LQPSÌMULNILKPMLdJReLbPMILIJKLNIjJOjNÌLŜ N̂KNJIULJRL
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GH

IJKJLMNOPQRSNTQLUJQVNOLSWXLQYZTQPUWKKQONLQ[JQTWIJQZOLMKQLUJQ\SXUMLJXLQUWPQMPPZJIQWOQW]]SN]SMWLJQVUWÔJQ_SIJS̀Q\KKQ
VUWÔJQ_SIJSPQTZPLQUWaJQLUJQW]]SNaWKQNRQLUJQ_bOJScQVNOPLSZXLMNOQdWOŴJSQWOIQ\SXUMLJXLQMOQbSMLMÔ`

efghihiQdJLUNIPQZPJIQMOQIJLJSTMOMÔQWIjZPLTJOLPQLNQLUJQVNOLSWXLQYZTQTWkQMOXKZIJQLUNPJQKMPLJIQMOQYJXLMNOQl̀m̀m̀

efghihnf\̂SJJTJOLQNOQWOkQVUWÔJQ_SIJSQPUWKKQXNOPLMLZLJQWQRMOWKQPJLLKJTJOLQNRQWKKQVKWMTPQWOIQNLUJSQTWLLJSPQSJKWLJIQLNQ
LUJQXUWÔJQMOQoNSpQLUWLQMPQLUJQPZ[jJXLQNRQLUJQVUWÔJQ_SIJScQMOXKZIMÔcQ[ZLQONLQKMTMLJIQLNcQWKKQIMSJXLQWOIQMOIMSJXLQXNPLPQ
WPPNXMWLJIQbMLUQPZXUQXUWÔJQqMOXKZIMÔcQbMLUNZLQKMTMLWLMNOcQWKKQXNPLPQNRQWPPNXMWLJIQIJKWkcQMOLJSRJSJOXJcQWXXJKJSWLMNOcQ
MOJRRMXMJOXkcQNaJSUJWIcQWPQbJKKQWPQXNPLPQNRQTWLJSMWKcQKW[NSQWOIQPZ]JSaMPMNOrcQWOIQWOkQWOIQWKKQWIjZPLTJOLPQLNQLUJQVNOLSWXLQ
YZTQWOIQLUJQVNOLSWXLQsMTJ̀QtWkTJOLQNRQWQVUWÔJQ_SIJSQPUWKKQXNOPLMLZLJQWXXNSIQWOIQPWLMPRWXLMNOQNRQWKKQVKWMTPQNRQLUJQ
VNOLSWXLNSQMOQXNOOJXLMNOQbMLUQLUJQXUWÔJQNSQXUWÔJPQLNQLUJQVNOLSWXLQWIISJPPJIQ[kQLUJQVUWÔJQ_SIJSQWOIQMLQMPQ
ZOIJSPLNNIQWOIQŴSJJIQLUWLQWQPM̂OJIQVUWÔJQ_SIJSQPUWKKQ[JQLUJQXNT]KJLJQWOIQRZKKkQMOLĴSWLJIQŴSJJTJOLQRNSQWKKQSJKWLJIQ
XNPLPQWOIQLUJSJQWSJQONQNSWKQNSQbSMLLJOQZOIJSPLWOIMÔPcQSJPJSaWLMNOPcQSJ]SJPJOLWLMNOPQNSQŴSJJTJOLPcQIMSJXLKkQNSQ
MOIMSJXLKkcQXNOOJXLJIQbMLUQLUJQVUWÔJQ_SIJSQWOIQONLQWRRMSTWLMaJKkQPLWLJIQNOQLUJQPM̂OJIQVUWÔJQ_SIJS̀QuOQLUJQJaJOLQWQ
VUWÔJQ_SIJSQMOXSJWPJPQLUJQVNOLSWXLQYZTcQLUJQVNOLSWXLNSQPUWKKQMOXKZIJQLUJQoNSpQXNaJSJIQ[kQPZXUQVUWÔJQ_SIJSPQMOQ
\]]KMXWLMNOPQRNSQtWkTJOLPQWPQMRQPZXUQoNSpQbJSJQNSM̂MOWKKkQ]WSLQNRQLUJQVNOLSWXLQvNXZTJOLP̀

efghihwfx]NOQLUJQVNOLSWXLNSyPQXNT]KJLMNOQNRQLUJQVUWÔJQ_SIJSQbNSpcQWOIQ]SMNSQLNQ]WkTJOLQ[JMÔQTWIJQLNQLUJQ
VNOLSWXLNSQRNSQPZXUQbNSpcQLUJQVNOLSWXLNSQPUWKKQ]SNaMIJQLUJQ_bOJSQbMLUQLUJQRNKKNbMÔQMORNSTWLMNOzQ

h{ VJSLMRMJIQ]WkSNKKPQMLJTM|MÔQLUJQKW[NSQWXLZWKKkQZLMKM|JIQMOQXNOOJXLMNOQbMLUQLUJQVUWÔJQ_SIJSQbNSp}QWOI
hi VN]MJPQNRQMOaNMXJPQRSNTQMLPQYZ[XNOLSWXLNSPQPZ]]KkMÔQbNSpQMOQXNOOJXLMNOQbMLUQLUJQVUWÔJQ_SIJSQbNSp̀

efghih~f\IIMLMNOWKQbNSpQ]JSRNSTJIQbMLUNZLQWZLUNSM|WLMNOQNRQWQVUWÔJQ_SIJSQbMKKQONLQJOLMLKJQLUJQVNOLSWXLNSQLNQWOQ
MOXSJWPJQMOQLUJQVNOLSWXLQYZTQNSQWOQJ�LJOPMNOQNRQLUJQVNOLSWXLQsMTJcQJ�XJ]LQWLQ]SNaMIJIQMOQYJXLMNOQl̀mcQWOIQJ�XJ]LQMOQLUJQ
XWPJQNRQWOQJTJŜJOXkQWPQ]SNaMIJIQMOQYJXLMNOQ��̀�̀

efghnf������������f������f����������
efghnh{Q\QVNOPLSZXLMNOQVUWÔJQvMSJXLMaJQMPQWQbSMLLJOQNSIJSQ]SJ]WSJIQ[kQLUJQVNOPLSZXLMNOQdWOŴJSQWOIQPM̂OJIQ[kQLUJQ
_bOJScQVNOPLSZXLMNOQdWOŴJSQWOIQ\SXUMLJXLcQIMSJXLMÔQWQXUWÔJQMOQLUJQoNSpQ]SMNSQLNQŴSJJTJOLQNOQWIjZPLTJOLcQMRQWOkcQ
MOQLUJQVNOLSWXLQYZTQNSQVNOLSWXLQsMTJcQNSQ[NLÙQsUJQ_bOJSQTWkQ[kQVNOPLSZXLMNOQVUWÔJQvMSJXLMaJcQbMLUNZLQ
MOaWKMIWLMÔQLUJQVNOLSWXLcQNSIJSQXUWÔJPQMOQLUJQoNSpQbMLUMOQLUJQ̂JOJSWKQPXN]JQNRQLUJQVNOLSWXLQXNOPMPLMÔQNRQWIIMLMNOPcQ
IJKJLMNOPcQNSQNLUJSQSJaMPMNOPcQLUJQVNOLSWXLQYZTQWOIQVNOLSWXLQsMTJQ[JMÔQWIjZPLJIQWXXNSIMÔKk̀

efghnhiQ\QVNOPLSZXLMNOQVUWÔJQvMSJXLMaJQPUWKKQ[JQZPJIQMOQLUJQW[PJOXJQNRQLNLWKQŴSJJTJOLQNOQLUJQLJSTPQNRQWQVUWÔJQ
_SIJS̀QuOQLUJQJaJOLQLUJQVNOLSWXLNSQWOIQLUJQ_bOJSQXWOONLQŴSJJQNOQLUJQPZTQ[kQbUMXUQLUJQVNOLSWXLQYZTQNSQLUJQWTNZOLQNRQ
LMTJQ[kQbUMXUQLUJQVNOLSWXLQsMTJQMPQLNQ[JQMOXSJWPJIQNSQSJIZXJIQ[WPJIQZ]NOQXUWÔJPQLNQLUJQPXN]JQNRQLUJQoNSpQWPQ
IJPXSM[JIQMOQ\SLMXKJQlcQLUJQ\SXUMLJXLQNSQVNOPLSZXLMNOQdWOŴJSQPUWKKQMPPZJQWQVNOPLSZXLMNOQVUWÔJQvMSJXLMaJQSJRKJXLMÔQ
LUJQWIIMLMNOQLNQNSQSJIZXLMNOQNRQLUJQPXN]JQNRQLUJQVNOLSWXLNSyPQVNOLSWXL̀

efghnhih{�uRQLUJQ_bOJSQWOIQLUJQVNOLSWXLNSQXWOONLQŴSJJQLUWLQLUJQSJ�ZJPLJIQoNSpQ]SN]JSKkQRNSTPQLUJQ[WPMPQRNSQWQVUWÔJQ
_SIJSQNSQNOQLUJQPZTQ[kQbUMXUQLUJQVNOLSWXLQMPQLNQ[JQMOXSJWPJIQNSQSJIZXJIQ[WPJIQZ]NOQXUWÔJPQLNQLUJQPXN]JQNRQoNSpcQLUJQ
\SXUMLJXLQNSQVNOPLSZXLMNOQdWOŴJSQPUWKKQMPPZJQWQVNOPLSZXLMNOQVUWÔJQvMSJXLMaJQPM̂OJIQ[kQLUJQ_bOJScQVNOPLSZXLMNOQ
dWOŴJSQWOIQ\SXUMLJXLQSJRKJXLMÔQLUJQWIIMLMNOQLNcQNSQSJTNaWKQNRcQLUJQPXN]JQNRQoNSpQWOIQLUJQVNOLSWXLNSQPUWKKQqWrQMOQLUJQ
XWPJQNRQWIIMLMNOWKQbNSpQLNQ[JQ]JSRNSTJIQ[kQLUJQVNOLSWXLNScQ]JSRNSTQPZXUQWIIMLMNOWKQbNSpQMOQWOQJ�]JIMLMNZPQTWOOJSQPNQ
WPQONLQLNQIJKWkQLUJQoNSpQNRQLUJQVNOLSWXLNSQNSQNLUJSQVNOLSWXLNSPQbNSpMÔQWLQLUJQPMLJQWOQpJJ]QSJXNSIPQNRQMLPQ]JSRNSTWOXJQ
NRQPZXUQWIIMLMNOWKQbNSpcQWOIQq[rQMOQLUJQXWPJQNRQbNSpQLNQ[JQSJTNaJIQRSNTQLUJQPXN]JQNRQLUJQVNOLSWXLNSyPQoNSpcQSJRSWMOQ
RSNTQLWpMÔQWOkQPLJ]PQMOQXNOOJXLMNOQbMLUQLUJQbNSpQWPPNXMWLJIQbMLUQLUJQIJIZXLMNOQNRQLUJQVNOLSWXLNSyPQoNSp̀QsUJQ
VNOPLSZXLMNOQVUWÔJQvMSJXLMaJQPUWKKQMOXKZIJzQqWrQWQIJPXSM]LMNOQNRQLUJQbNSpQ[JMÔQWIIJIQNSQSJTNaJIQRSNTQLUJQ
VNOLSWXLNSyPQPXN]JQNRQoNSp}Qq[rQLUJQWTNZOLQLUJQ_bOJSQUWPQIJLJSTMOJIQLNQ[JQLUJQXNPLQWPPNXMWLJIQbMLUQLUJQWIIMLMNOWKQ
bNSpQqWPQLUNPJQXNPLPQWSJQMIJOLMRMJIQWOIQKMTMLJIQMOQYJXLMNOQl̀m̀�rQNSQSJTNaWKQNRQLUJQPXN]JQNRQLUJQVNOLSWXLNSyPQVNOLSWXLQ
ZOLMKQLUJQ_bOJSQWOIQLUJQVNOLSWXLNSQŴSJJQZ]NOQLUJQMOXSJWPJQNSQIJXSJWPJQMOQLUJQVNOLSWXLNSyPQVNOLSWXLQYZTcQNSQZOLMKQWQ
XKWMTQRMKJIQ[kQLUJQVNOLSWXLNSQUWPQ[JJOQIJLJSTMOJI}QWOIQqXrQLUJQJ�LJOLQLNQbUMXUQLUJQVNOLSWXLQsMTJQbMKKQ[JQWIjZPLJIQWPQWQ
SJPZKLQNRQLUJQXUWÔJQMOQLUJQPXN]JQNRQoNSp̀Q\OkQXKWMTPQTZPLQ[JQRMKJIQMOQWXXNSIWOXJQbMLUQLUJQSJ�ZMSJTJOLPQPJLQRNSLUQMOQ
\SLMXKJQ��QNRQLUJPJQ�JOJSWKQVNOIMLMNOP̀Q�WMKZSJQLNQLMTJKkQRMKJQWOkQXKWMTQMOQWXXNSIWOXJQbMLUQSJ�ZMSJTJOLPQPJLQRNSLUQ
LUJSJMOQPUWKKQXNOPLMLZLJQWQbWMaJSQNRQPZXUQXKWMT̀
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IJKLMLMNOPNQRSNTUVWQXYZQ[UVNTR\V]SN̂[XSZQ[_SǸXU_[aSWNPUXN\NbSQRUaNPUXN\VN\acYWQbSVQNQUNQRSNTUVQX\ZQNdYbeNQRSN
\acYWQbSVQNWR\ffNgSNg\WSaNUVNUVSNUPNQRSNPUffUh[V]NbSQRUaWi

Lj kYQY\fN\ZZS̀Q\VZSNUPN\NfYb̀ NWYbǸXÙSXflN[QSb[mSaN\VaNWỲ ÙXQSaNglNWYPP[Z[SVQNWYgWQ\VQ[\Q[V]Na\Q\NQUN
S̀Xb[QNS_\fY\Q[UVn

Lo pV[QǸX[ZSWNWQ\QSaN[VNQRSNTUVQX\ZQN̂UZYbSVQWNUXNWYgWSqYSVQflN\]XSSaNỲUVNrYV[QǸX[ZSWNWR\ffNgSNaSSbSaN
QUN[VZfYaSN\ffNZUWQWN\VaNSs̀SVWSWNPUXNQRSNTUVQX\ZQUXtWNZR\V]SaNuUXveN[VZfYa[V]NZUWQWNUPN]SVSX\fN
ZUVa[Q[UVWeN[VWYX\VZSwgUVaWN\VaNU_SXRS\aN\VaǸXUP[QN\QQX[gYQ\gfSNQUNQRSNZR\V]Sxn

LM TUWQNQUNgSNaSQSXb[VSaN[VN\Nb\VVSXN\]XSSaNỲUVNglNQRSǸ\XQ[SWN\VaN\NbYQY\fflN\ZZS̀Q\gfSNP[sSaNUXN
S̀XZSVQ\]SNPSSNWYgcSZQNQUNQRSNf[b[Q\Q[UVWNUPNdSZQ[UVNyz{z||nNUX

L} ~WǸXU_[aSaN[VNdSZQ[UVNyz{z�NWYgcSZQNQUNQRSNf[b[Q\Q[UVWNUPNdSZQ[UVNyz{z||z

IJKLML}NOPNQRSNTUVQX\ZQUXNaUSWNVUQNXSẀUVaǸXUb̀ QflNUXNa[W\]XSSWNh[QRNQRSNbSQRUaNPUXN\acYWQbSVQN[VNQRSNTUVQX\ZQNdYbeN
QRSNTUVWQXYZQ[UVNk\V\]SXNWR\ffNaSQSXb[VSNQRSN\acYWQbSVQNUVNQRSNg\W[WNUPNXS\WUV\gfSNSs̀SVa[QYXSWN\VaNW\_[V]WNUPNQRUWSN
S̀XPUXb[V]NQRSNuUXvN\QQX[gYQ\gfSNQUNQRSNZR\V]SeN[VZfYa[V]eN[VNZ\WSNUPN\VN[VZXS\WSN[VNQRSNTUVQX\ZQNdYbeN\VN\bUYVQNPUXN
U_SXRS\aN\VaǸXUP[QN\WNWSQNPUXQRN[VNdSZQ[UVNyz{z||zNOVNWYZRNZ\WSeN\VaN\fWUNYVaSXNdSZQ[UVNyz{z||eNQRSNTUVQX\ZQUXNWR\ffNvSS̀N
\VaǸXSWSVQeN[VNWYZRNPUXbN\WNQRSNTUVWQXYZQ[UVNk\V\]SXNb\lǸXSWZX[gSeN\VN[QSb[mSaN\ZZUYVQ[V]NQU]SQRSXNh[QRN
\̀ X̀ÙX[\QSNWỲ ÙXQ[V]Na\Q\zNpVfSWWNUQRSXh[WSǸXU_[aSaN[VNQRSNTUVQX\ZQN̂UZYbSVQWeNZUWQWNPUXNQRSǸYX̀UWSWNUPNQR[WN
dSZQ[UVNyz{z�NWR\ffNgSNf[b[QSaNQUNQRSNPUffUh[V]i

Lj ~ZQY\fNZUWQWNUPNf\gUXeN[VZfYa[V]NWUZ[\fNWSZYX[QleNUfaN\]SN\VaNYVSb̀ fUlbSVQN[VWYX\VZSeNPX[V]SNgSVSP[QWN
XSqY[XSaNglN\]XSSbSVQNUXNZYWQUbeN\VaNhUXvSXWNZUb̀ SVW\Q[UVN[VWYX\VZSn

Lo ~ZQY\fNZUWQWNUPNb\QSX[\fWeNWỲ f̀[SWeN\VaNSqY[̀bSVQeN[VZfYa[V]NZUWQNUPNQX\VẀUXQ\Q[UVeNhRSQRSXN
[VZUX̀UX\QSaNUXNZUVWYbSan

LM ~ZQY\fNXSVQ\fNZUWQWNUPNb\ZR[VSXlN\VaNSqY[̀bSVQeNSsZfYW[_SNUPNR\VaNQUUfWeNXSVQSaNPXUbNQR[XaǸ\XQ[SWnN\Va
L} ~ZQY\fNZUWQWNUPǸXSb[YbWNPUXN\ffNgUVaWN\VaN[VWYX\VZSeǸSXb[QNPSSWeN\VaNW\fSWeNYWSNUXNW[b[f\XNQ\sSWNXSf\QSaN

QUNQRSN\aa[Q[UV\fNhUXvzN

IJKLML�NOPNQRSNTUVQX\ZQUXNa[W\]XSSWNh[QRNQRSN\acYWQbSVQN[VNQRSNTUVQX\ZQN�[bSeNQRSNTUVQX\ZQUXNb\lNb\vSN\NTf\[bN[VN
\ZZUXa\VZSNh[QRN\̀ f̀[Z\gfSǸXU_[W[UVWNUPN~XQ[ZfSN|�z

IJKLML�Np̀UVNXSZS[̀QNUPN\NTUVWQXYZQ[UVNTR\V]SN̂[XSZQ[_SeNQRSNTUVQX\ZQUXNWR\ffǸXUb̀ QflǸXUZSSaNh[QRNQRSNZR\V]SN[VNQRSN
uUXvN[V_Uf_SaN\VaN\a_[WSNQRSNTUVWQXYZQ[UVNk\V\]SXNUPNQRSNTUVQX\ZQUXtWN\]XSSbSVQNUXNa[W\]XSSbSVQNh[QRNr|xNQRSN
bSQRUaeN[PN\VleǸXU_[aSaN[VNQRSNTUVWQXYZQ[UVNTR\V]SN̂[XSZQ[_SNPUXNaSQSXb[V[V]NQRSǸXÙUWSaN\acYWQbSVQN[VNQRSN
TUVQX\ZQNdYbNUXNTUVQX\ZQN�[bSNUXNr�xNQRSN\bUYVQNUPNQRSN[VZXS\WSNUXNaSZXS\WSN[VNQRSNTUVQX\ZQNdYbN\VaNTUVQX\ZQN�[bSN
\WǸXU_[aSaN[VNdSZQ[UVNyz{z�z|zN~VlNZf\[bWNbYWQNgSNP[fSaN[VN\ZZUXa\VZSNh[QRNQRSNXSqY[XSbSVQWNWSQNPUXQRN[VN~XQ[ZfSN|�NUPN
QRSWSN�SVSX\fNTUVa[Q[UVWzN�\[fYXSNQUNQ[bSflNP[fSN\VlNZf\[bN[VN\ZZUXa\VZSNh[QRNXSqY[XSbSVQWNWSQNPUXQRNQRSXS[VNWR\ffN
ZUVWQ[QYQSN\Nh\[_SXNUPNWYZRNZf\[bz

IJKLMLKN~NTUVWQXYZQ[UVNTR\V]SN̂[XSZQ[_SNW[]VSaNglNQRSNTUVQX\ZQUXN[Va[Z\QSWNQRSNTUVQX\ZQUXtWN\]XSSbSVQNQRSXSh[QReN
[VZfYa[V]N\acYWQbSVQN[VNTUVQX\ZQNdYbN\VaNTUVQX\ZQN�[bSNUXNQRSNbSQRUaNPUXNaSQSXb[V[V]NQRSbzNdYZRN\]XSSbSVQNWR\ffN
gSNSPPSZQ[_SN[bbSa[\QSflN\VaNWR\ffNgSNXSZUXaSaN\WN\NTR\V]SN�XaSXz

IJKLML�NuRSVNQRSN�hVSXNUXN~XZR[QSZQNXSqYSWQNQR\QǸUXQ[UVWNUPNQRSNTUVQX\ZQUXtWNuUXvNUX[][V\fflN[VZfYaSaN[VNQRSN
X̂\h[V]WNUXNd̀SZ[P[Z\Q[UVWNgSNaSfSQSaN\VaNhR[ZRNh[ffNXSWYfQN[VN\NXSaYZQ[UVNUPNQRSNTUVQX\ZQNdYbeNQRSN~XZR[QSZQNWR\ffN
XSqYSWQNQR\QNQRSNTUVQX\ZQUXNWYgb[QN[QWǸXÙUW\fNPUXNaSfSQ[V]NQRSNWZÙSNUPNWYZRNuUXvNPXUbNQRSNTUVQX\ZQzN�RSN
TUVQX\ZQUXtWǸXÙUW\fNWR\ffN[VZfYaSN\NZUb̀ fSQSN[QSb[m\Q[UVNUPNQRSNZUWQWN\WWUZ[\QSaNh[QRNaSaYZQ[V]NWYZRNuUXvN[VZfYa[V]N
f\gUXeNb\QSX[\fWeNU_SXRS\aN\VaǸXUP[QzN�RSNTUVQX\ZQUXNWR\ffNVUQNgSNSVQ[QfSaNQUNXSQ\[VN[QWNU_SXRS\aNUXǸXUP[QNPUXNWYZRNhUXvN
VUXNWR\ffN\VlNUPN[QWNdYgZUVQX\ZQUXWNhR[ZRNhSXSNQUǸSXPUXbNQRSNhUXvNgS[V]NaSaYZQSaNPXUbNQRSNTUVQX\ZQUXtWNWZÙSNUPN
uUXvzN~aa[Q[UV\ffleNQRSNTUVQX\ZQUXNWR\ffNXSPfSZQNQRSNXSaYZSaNZUWQNUPǸXSb[YbWNUVNgUVaWNhR[ZRN\XSNQUNgSNWỲ f̀[SaN
RSXS[VN\WN\NXSWYfQNUPNWYZRNZR\V]SzNuRSVNgUQRN\aa[Q[UVWN\VaNZXSa[QWNZU_SX[V]NXSf\QSaNuUXvNUXNWYgWQ[QYQ[UVWN\XSN[V_Uf_SaN
[VN\NZR\V]SeNQRSN\ffUh\VZSNPUXNU_SXRS\aN\VaǸXUP[QNWR\ffNgSNP[]YXSaNUVNQRSNg\W[WNUPNVSQN[VZXS\WSeN[PN\VleNh[QRNXSẀSZQNQUN
QR\QNZR\V]Sz

IJKLML�N�SVa[V]NP[V\fNaSQSXb[V\Q[UVNUPNQRSNQUQ\fNZUWQNUPN\NTUVWQXYZQ[UVNTR\V]SN̂[XSZQ[_SNQUNQRSN�hVSXeNQRSNTUVQX\ZQUXN
b\lNXSqYSWQǸ\lbSVQNPUXNuUXvNZUb̀ fSQSaNYVaSXNQRSNTUVWQXYZQ[UVNTR\V]SN̂[XSZQ[_SN[VN~̀ f̀[Z\Q[UVWNPUXN�\lbSVQzN�RSN
TUVWQXYZQ[UVNk\V\]SXN\VaN~XZR[QSZQNh[ffNb\vSN\VN[VQSX[bNaSQSXb[V\Q[UVNPUXǸYX̀UWSWNUPNbUVQRflNZSXQ[P[Z\Q[UVNPUXN
\̀lbSVQNPUXNQRUWSNZUWQWN\VaNZSXQ[PlNPUXǸ\lbSVQNQRSN\bUYVQNQR\QNQRSNTUVWQXYZQ[UVNk\V\]SXN\VaN~XZR[QSZQNaSQSXb[VSNQUN



�����

�

����	
��������������������
�������������� ����� �!�"��������##������$���$��%�"��&'��������!����$�������
(����������$ )�&�����!����$�������
(����������$ )�&��� )�
��������*
�
 �!�"�&�����
���!���	
�����$)�!�����!"�!�+$�
(�'��������!����$�������
(����������$��'��$�"
������,!$���
"���"�!���-.�/.0��1'�
����2�32���0�
��"���4�"���5
����000���3�,������6����$�
���32��2���0 ��$��
��(
����$!#� ��$�#����$�"�(
��
��7�����$��
�#� �!�"�!��
�#��8���$�"����!��
�"!����,������������
�
���!���	
�����$9�'��$�
(�:��%�����'
����
����
��������%�
#!��
�$ ��7!�#�"
���(
;!�!�
���!��$��
�
<=>?@AB�>=C� D��E/0E�/�/F

GH

IJKLJMNOPMIQRKSTNUVWVJXYKZ[JKVPUJLV\KXJUJL\VPMUVOPKOWK]ONUKN[MQQKMXSTNUKU[JK̂OPULM]UK_T\KOPKU[JKNM\JKIMNVNKMNKMK̂[MP̀JK
aLXJLbKNTISJ]UKUOKU[JKLV̀[UKOWKJVU[JLKcMLURKUOKXVNM̀LJJKMPXKMNNJLUKMK̂QMV\KVPKM]]OLXMP]JKdVU[KeLUV]QJKfgY

hijklkmnKo[JPKU[JKadPJLKMPXK̂OPULM]UOLKM̀LJJKdVU[KMKXJUJL\VPMUVOPK\MXJKIRKU[JK̂OPNULT]UVOPKpMPM̀JLKMPXKeL][VUJ]UK
]OP]JLPVP̀KU[JKMXSTNU\JPUNKVPKU[JK̂OPULM]UK_T\KMPXK̂OPULM]UKZV\JbKOLKOU[JLdVNJKLJM][KM̀LJJ\JPUKTcOPKU[JK
MXSTNU\JPUNbKNT][KM̀LJJ\JPUKN[MQQKIJKJWWJ]UVqJKV\\JXVMUJQRKMPXKU[JK̂OPNULT]UVOPKpMPM̀JLKN[MQQKcLJcMLJKMK̂[MP̀JK
aLXJLYK̂[MP̀JKaLXJLNK\MRKIJKVNNTJXKWOLKMQQKOLKMPRKcMLUKOWKMK̂OPNULT]UVOPK̂[MP̀JKrVLJ]UVqJY

hijklkmmKZ[JKQV\VUKWOLKU[JK]O\IVPJXKOqJL[JMXKMPXKcLOWVUKVP]QTXJXKVPKU[JKUOUMQK]ONUKUOKU[JKadPJLKN[MQQKIJKIMNJXKOPKU[JK
WOQQOdVP̀KN][JXTQJs

km tOLKU[JK̂OPULM]UOLbKWOLKoOLuKcJLWOL\JXKIRKU[JK̂OPULM]UOLvNKOdPKWOL]JNbKWVWUJJPKcJL]JPUKwfgxyKOWKU[JK
XVLJ]UK]ONUKWOLKQMIOLKMPXK\MUJLVMQNY

kz tOLKU[JK̂OPULM]UOLbKWOLKoOLuKcJLWOL\JXKIRKU[JK̂OPULM]UOLvNK_TI]OPULM]UOLbK\M{V\T\KOWKWVqJKcJL]JPUK
wgxyKOWKU[JKM\OTPUKXTJKU[JK_TI]OPULM]UOLKWOLKU[JK̂OPULM]UOLvNKOqJL[JMXKMPXKcLOWVUYKtOLKU[JK
_TI]OPULM]UOLbKWOLKoOLuKcJLWOL\JXKIRKU[JK_TI]OPULM]UOLvNKOdPKWOL]JNbKUJPKcJL]JPUKwf|xyKOWKU[JKXVLJ]UK
]ONUKWOLKQMIOLKMPXK\MUJLVMQNYKZ[JKUOUMQK]O\IVPJXKOqJL[JMXKMPXKcLOWVUKWOLKMK][MP̀JKOLXJLKN[MQQKIJKQV\VUJXK
UOKfgxKOWKU[JKXVLJ]UK]ONUKLJ̀MLXQJNNKVWKU[JKoOLuKVNKcJLWOL\JXKIRKU[JK̂OPULM]UOLKOLKU[JK_TI]OPULM]UOLY

kl Z[JK\MLuTcKOPKMPRKcMLUKOWKU[JKoOLuKMK_TI]OPULM]UOLKNTI]OPULM]UNKdVQQKIJKQV\VUJXKUOKOPJKOqJL[JMXKMPXK
cLOWVUKWV̀TLJbKVPKMXXVUVOPKUOKU[JK̂OPULM]UOLvNKOqJL[JMXKMPXKcLOWVUK\MLuTcYKZ[JK_TI]OPULM]UOLKMPXK
_TI}NTI]OPULM]UOLK\MRKXVqVXJKU[JKOqJL[JMXKMPXKcLOWVUKM\OTPUKMNKU[JRKM̀LJJKTcOPYK

k~ ÔNUKUOKd[V][KOqJL[JMXKMPXKcLOWVUKVNKUOKIJKMccQVJXKN[MQQKIJKXJUJL\VPJXKVPKM]]OLXMP]JKdVU[K_J]UVOPK�Y�Y�Y
k� �PKOLXJLKUOKWM]VQVUMUJK][J]uVP̀KOWK�TOUMUVOPNKWOLKJ{ULMNKMPXK]LJXVUNbKMQQKcLOcONMQNbKJ{]JcUKU[ONJKNOK\VPOLK

U[MUKU[JVLKcLOcLVJURK]MPKIJKNJJPKIRKVPNcJ]UVOPbKN[MQQKIJKM]]O\cMPVJXKIRKMK]O\cQJUJKVUJ\V�MUVOPKOWK]ONUNK
VP]QTXVP̀KQMIOLbK\MUJLVMQNbKMPXKNTI]OPULM]UNYK�MIOLKMPXK\MUJLVMQKN[MQQKIJKVUJ\V�JXKVPKU[JK\MPPJLK
cLJN]LVIJXKMIOqJYKo[JLJK\MSOLK]ONUKVUJ\NKMLJKNTI]OPULM]UNbKU[JRKN[MQQKIJKVUJ\V�JXKMQNOY

k� aqJL[JMXKMPXKcLOWVUK\MLu}TcKN[MQQKVP]QTXJbKITUKPOUKIJKQV\VUJXKUObKU[JKWOQQOdVP̀s
km [O\JKOWWV]JKJ{cJPNJ�
kz WVJQXKOWWV]JKJ{cJPNJ�
kl NTcJLqVNVOP�
k~ cLOSJ]UK\MPM̀J\JPUK�KJNUV\MUVOP�K
k� N\MQQKUOOQNK�KJ�TVc\JPU�
k� LJNJML][K�KQMROTU�
kj VPNcJ]UVOPNK�KcJL\VUN�
Y� \MUJLVMQK[MPXVP̀�
k� LJ]OLXKXLMdVP̀NsKMPX
kmn NMWJURKMPXK]QJMPTc

hijk~i�����i�������i��i���i����
Z[JKeL][VUJ]UK\MRKOLXJLK\VPOLK][MP̀JNKVPKU[JKoOLuKU[MUKMLJK]OPNVNUJPUKdVU[KU[JKVPUJPUKOWKU[JK̂OPULM]UKrO]T\JPUNKMPXK
XOKPOUKVPqOQqJKMPKMXSTNU\JPUKVPKU[JK̂OPULM]UK_T\KOLKMPKJ{UJPNVOPKOWKU[JK̂OPULM]UKZV\JYKZ[JKeL][VUJ]UvNKOLXJLKWOLK
\VPOLK][MP̀JNKN[MQQKIJKVPKdLVUVP̀YK�WKU[JK̂OPULM]UOLKIJQVJqJNKU[MUKU[JKcLOcONJXK\VPOLK][MP̀JKVPKU[JKoOLuKdVQQKMWWJ]UKU[JK
ÔPULM]UK_T\KOLK̂OPULM]UKZV\JbKU[JK̂OPULM]UOLKN[MQQKPOUVWRKU[JK̂OPNULT]UVOPKpMPM̀JLKMPXKN[MQQKPOUKcLO]JJXKUOK
V\cQJ\JPUKU[JK][MP̀JKVPKU[JKoOLuYK�WKU[JK̂OPULM]UOLKcJLWOL\NKU[JKoOLuKNJUKWOLU[KVPKU[JKeL][VUJ]UvNKOLXJLKWOLKMK\VPOLK
][MP̀JKdVU[OTUKcLVOLKPOUV]JKUOKU[JK̂OPNULT]UVOPKpMPM̀JLKU[MUKNT][K][MP̀JKdVQQKMWWJ]UKU[JK̂OPULM]UK_T\KOLK̂OPULM]UK
ZV\JbKU[JK̂OPULM]UOLKdMVqJNKMPRKMXSTNU\JPUKUOKU[JK̂OPULM]UK_T\KOLKJ{UJPNVOPKOWKU[JK̂OPULM]UKZV\JY

�������i�iii����
hi�kmi�� ��������
hi�kmkmK¡PQJNNKOU[JLdVNJKcLOqVXJXbK̂OPULM]UKZV\JKVNKU[JKcJLVOXKOWKUV\JbKVP]QTXVP̀KMTU[OLV�JXKMXSTNU\JPUNbKMQQOUUJXKVPK
U[JK̂OPULM]UKrO]T\JPUNKWOLK_TINUMPUVMQK̂O\cQJUVOPKOWKU[JKoOLuY

hi�kmkzKZ[JKXMUJKOWK]O\\JP]J\JPUKOWKU[JKoOLuKVNKU[JKXMUJKJNUMIQVN[JXKVPKU[JKèLJJ\JPUYKZ[JKXMUJKN[MQQKPOUKIJK
cONUcOPJXKOLKJ{UJPXJXKIRKU[JKWMVQTLJKUOKM]UKOWKU[JK̂OPULM]UOLKOLKcJLNOPNKOLKJPUVUVJNKWOLKd[O\KU[JK̂OPULM]UOLKVNK
LJNcOPNVIQJKUOKM]UY

hi�kmklKZ[JKXMUJKOWK_TINUMPUVMQK̂O\cQJUVOPKVNKU[JKXMUJK]JLUVWVJXKIRKU[JKeL][VUJ]UKVPKM]]OLXMP]JKdVU[K_J]UVOPK¢Y£YKZ[JK
XMUJKOWKWVPMQK]O\cQJUVOPKVNKU[JKXMUJK]JLUVWVJXKIRKU[JKeL][VUJ]UKMPXKadPJLKVPKM]]OLXMP]JKdVU[K_J]UVOPK¢Yf|YK¡PQJNNK
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HIJKLMNOKPQRLKKSPNTPMLNINTRPUVPIJKPWMTKLXPIJKPYHTILQZIHLPQRLKKOPIJQIP[NTQ\PYH]̂ \KINHTPOJQ\\PHZZ_LPTHIP]HLKPIJQTP̀aP
ZQ\KTSQLPSQVOPQbIKLPIJKPSQIKPHbPc_UOIQTINQ\PYH]̂ \KINHTd

efghihjPkJKPIKL]PlSQVlPQOP_OKSPNTPIJKPYHTILQZIPmHZ_]KTIOPOJQ\\P]KQTPZQ\KTSQLPSQVP_T\KOOPHIJKLMNOKPÔKZNbNZQ\\VP
SKbNTKSd

efghihnPoHLpPLK]QNTNTRPIHPUKPZH]̂ \KIKSPQbIKLPc_UOIQTINQ\PYH]̂ \KINHTXPOJQ\\PUKP\N]NIKSPIHPNIK]OPMJNZJPZQTPHLSNTQLN\VP
UKPZH]̂ \KIKSPMNIJNTPQPIJNLIVPq̀arPSQVP̂KLNHSPqHTKP]HTIJrPUKbHLKPbNTQ\P̂QV]KTIPNOP]QSKd

efghsftuvwuxyyfz{|f}v~��x��v{
efghshiPkN]KP\N]NIOPOIQIKSPNTPIJKPYHTILQZIPmHZ_]KTIOPQLKPHbPIJKPKOOKTZKPHbPIJKPYHTILQZIdP�VPK�KZ_INTRPIJKP�RLKK]KTIXP
IJKPYHTILQZIHLPZHTbNL]OPIJQIPIJKPYHTILQZIPkN]KPNOPQPLKQOHTQU\KP̂KLNHSPbHLP̂KLbHL]NTRPIJKPoHLpd

efghshsPkJKPYHTILQZIHLPOJQ\\PTHIPpTHMNTR\VXPK�ZK̂IPUVPQRLKK]KTIPHLPNTOIL_ZINHTPHbPIJKPWMTKLPNTPMLNINTRXPZH]]KTZKP
IJKPoHLpP̂LNHLPIHPIJKPKbbKZIN�KPSQIKPHbPNTO_LQTZKPLK�_NLKSPIHPUKPb_LTNOJKSPUVPIJKPYHTILQZIHLPQTSPWMTKLPQTSPIJKP
WMTKL�OPQ̂ L̂H�Q\PHbPO_ZJPNTO_LQTZKdPkJKPSQIKPHbPZH]]KTZK]KTIPHbPIJKPoHLpPOJQ\\PTHIPUKPZJQTRKSPUVPIJKPKbbKZIN�KP
SQIKPHbPO_ZJPNTO_LQTZKdPkJKPoHLpPZQTPTHIPOIQLIP_TIN\PIJKPLK�_NLKSPNTO_LQTZKPQTSPUHTSOPQLKP̂LH�NSKSPQTSPIJKPYHTILQZIP
JQOPUKKTPK�KZ_IKSd

efghsh�PkJKPYHTILQZIHLPOJQ\\P̂LHZKKSPK�̂KSNINH_O\VPMNIJPQSK�_QIKPbHLZKOPQTSPOJQ\\PQZJNK�KPc_UOIQTINQ\PYH]̂ \KINHTPQTSP
bNTQ\PZH]̂ \KINHTPMNIJNTPIJKPYHTILQZIPkN]KdPkJKPYHTILQZIHLPQRLKKOPIJQIPIJKPoHLpPOJQ\\PUKP̂LHOKZ_IKSPLKR_\QL\VXP
SN\NRKTI\VPQTSP_TNTIKLL_̂IKS\VPQIPO_ZJPLQIKPHbP̂LHRLKOOPQOPMN\\P������Pb_\\PZH]̂ \KINHTPIJKLKHbPMNIJNTPIJKPYHTILQZIPkN]KP
ÔKZNbNKSPQTSXPb_LIJKLXPIHP̂LH�NSKPO_ZJP̂LHIKZINHTOPQOP]QVPUKPTKZKOOQLVdP�IPNOPK�̂LKOO\VP_TSKLOIHHSPQTSPQRLKKSPUVPIJKP
YHTILQZIHLPIJQIPIJKPIN]KPbHLPIJKPO_UOIQTINQ\PQTSPbNTQ\PZH]̂ \KINHTPHbPIJKPoHLpPNOPQPLKQOHTQU\KPIN]KPbHLPNIOPZH]̂ \KINHTXP
IQpNTRPNTIHPZHTONSKLQINHTXPQ]HTRPHIJKLPIJNTROXPIJKPQ�KLQRKPZ\N]QINZPLQTRKPQTSP_O_Q\PMKQIJKLPZHTSNINHTOP̂LK�QN\NTRPNTP
IJKP�LH�KZI�OP\HZQ\NIVd

e�ghshj��TPTHPZQOKPOJQ\\PIJKPYHTILQZIHLPSK\QVPIJKP̂LHRLKOOPHbPIJKPoHLpXPHLPQTVP̂QLIPIJKLKHbXPHTPQZZH_TIPHbPZJQTRKOPNTPPIJKP
oHLpPHLPSNÔ_IKOPZQ_OKSPUVP̂LĤHOKSPHLPHLSKLKSPZJQTRKOPNTPIJKPoHLpPqNTZ\_SNTRPIJKPK�_NIQU\KP�Q\_KPHbPIJKPZJQTRKOrXP
HLPQTVPSNÔ_IKOPHLPSNOQRLKK]KTIOPQOPIHPIJKPoHLpPHLPK�ILQPMHLpd

efghshnP�bPIJKPYHTILQZIHLPSHKOPTHIPQZJNK�KPIJKPZH]̂ \KINHTPSQIKPQTSP]N\KOIHTKPSQIKPbHLPKQZJPMHLpPNIK]PNTPIJKPYHTILQZIXPQP
]N\KOIHTKPHLPZLNINZQ\P̂QIJPSQIKPLKb\KZIKSPHTPIJKP�LH�KZIPcZJKS_\KXPHLPIJKPSQIKPHbPc_UOIQTINQ\PYH]̂ \KINHTPbHLPIJKPoHLpPHLP
QTVP̂QLIPIJKLKHbXPIJKPYHTILQZIHLPOJQ\\PUKPLKÔHTONU\KPbHLPQ\\PSNLKZIPQTSPZHTOK�_KTINQ\PSQ]QRKOPIHPWMTKLPQLNONTRPbLH]P
QTVPSK\QVPHbPIJKPYHTILQZIHLXPNIOPc_U�YHTILQZIHLOXPc_U�O_UZHTILQZIHLOXPQTSPO_̂ \̂NKLOXPNTP̂KLbHL]NTRPHLPZH]̂ \KINTRPIJKP
oHLpPNTPQZZHLSQTZKPMNIJPIJKPIN]KPLK�_NLK]KTIOPHbPIJKPYHTILQZIXPUVPMQVPHbPK�Q]̂ \KPU_IPTHIPQOPQP\N]NIQINHT�PqNrP
QSSNINHTQ\PQLZJNIKZI_LQ\PQTSPZHTOIL_ZINHTP]QTQRK]KTIPbKKOPLK\QIKSPIHPK�IKTSKSPOKL�NZKO�PqNNrPQSSNINHTQ\P̂LH�KZIP
]QTQRK]KTIPZHOIO�PqNNNrPbNTQTZNTRPZHOIOPqNTZ\_SNTRPSK\QVKSPHLP\HOIPcIQIKP�_N\SNTRP�NSr�Pq�NrPIK]̂ HLQLVPOIHLQRKPQTSP
SNO\HZQINHTPZHOIO�PQTSPq�rPZHOIOPLK\QIKSPIHPIJKPSNOL_̂INHTPHLPLK\HZQINHTPHbPIJKPWMTKL�OP̂KLOHTTK\XPQZQSK]NZPQTSPHIJKLP
SK̂QLI]KTIOXPNTZ\_SNTRPK�_N̂]KTIPQTSP]QZJNTKLVXPQbbKZIKSPUVPIJKPWMTKL�OPNTQUN\NIVPIHPIN]K\VPHZZ_̂VPIJKP�LH�KZIP
bQZN\NINKOdPkJKPWMTKLPOJQ\\PJQ�KPIJKPLNRJIPIHPSKS_ZIPIJKPQ]H_TIPHbPIJKPbHLKRHNTRPSQ]QRKOPbLH]PQTVP̂QV]KTIPIJKTPS_KP
HLPIJKLKQbIKLPUKZH]NTRPS_KPbLH]PIJKPWMTKLPIHPIJKPYHTILQZIHLdP�bPIJKPYHTILQZIPc_]PNOPK�JQ_OIKSXPIJKPYHTILQZIHLPOJQ\\P
Q̂VPO_ZJPQ]H_TIOPIHPIJKPWMTKLPHTPSK]QTSd

efghsh�P�TPIJKPK�KTIPIJKPYHTILQZIHLPbQN\OPIHPZH]̂ \KIKPQ\\PoHLpP_TSKLPIJNOPYHTILQZIPUVPOQNSPOZJKS_\KSPSQIKOXPIJKP
YHTILQZIHLPMN\\PTHIPUKP̂KL]NIIKSPIHP̂KLbHL]PQTVPMHLpPS_LNTRPTHL]Q\POZJHH\PJH_LOPMNIJH_IPIJKPK�̂LKOOPMLNIIKTP
Q_IJHLN�QINHTPHbPIJKPWMTKLdPc_ZJPoHLpPOJQ\\PHT\VPUKP̂KLbHL]KSPQbIKLPOZJHH\PJH_LOXPcQI_LSQVOXPc_TSQVOXPJH\NSQVOPHLP
K̂LNHSOPMJKTPOZJHH\PNOP_THZZ_̂NKSPQIPTHPQSSNINHTQ\PZHOIPHbPQTVPpNTSPIHPIJKPWMTKLdP�TPQSSNINHTPIHPSQ]QRKOPNTZ_LLKSPUVP
IJKPWMTKLPNTPZHTTKZINHTPMNIJPIJKPYHTILQZIHL�OPSK\QVXPIJKPYHTILQZIHLPOJQ\\PUKP\NQU\KPbHLPQ\\PZHOIOPNTZ_LLKSPUVPIJKPWMTKLP
IHP̂LH�NSKPOIQbbXP�LZJNIKZIPQTSPYHTOIL_ZINHTP�QTQRKLP̂KLOHTTK\PQOPLK�_NLKSPIHP]QpKPbQZN\NIVPQZZKOONU\KPUVPYHTILQZIHLP
QTSP̂KLbHL]PNTÔKZINHTOPS_LNTRPO_ZJPHbbPJH_LOd

efghsh�PkJKPYHTILQZIHLP_TSKLOIQTSOPIJQIPNTPHLSKLPIHP]KKIPIJKPLK�_NLK]KTIOPHbPIJKP�LH�KZIPOZJKS_\KXPNTZ\_SNTRP
NTIKL]NIIKTIP]N\KOIHTKPQTSPZLNINZQ\P̂QIJPSQIKOPOKIPbHLIJPNTPIJKPYHTILQZIPmHZ_]KTIOXPNIP]QVPUKPLK�_NLKSPIHPMHLpPNIOP
K̂LOHTTK\PQTSPK�_N̂]KTIPH�KLIN]KPHTPLKR_\QLPMHLpPSQVOPQTSPHTPcQI_LSQVOPQTSPJH\NSQVOXPIJKPZHOIPHbPMJNZJPNOPNTZ\_SKSP
NTPIJKPYHTILQZIPc_]dP�bPIJKPWMTKLPÔKZNbNZQ\\VPQ̂ L̂H�KOPNTPMLNINTRPLKN]U_LOK]KTIPbHLPH�KLIN]KXPIJKPYHTILQZIHLPOJQ\\PUKP
Q̂NSPUVPIJKPWMTKLPHTPIJKPUQONOPHbPIJKP̂LK]N_]P̂QV]KTId
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IJKLMLKNOPQNRSTQUNVPWXXNPWYQNZPQNU[\PZNWZNWT]NZ[̂QNZ_N̂_̀[a]NZPQNbU_cQdZNedPQ̀fXQgNZ_NVfVhQT̀iǸQXW]N_UNWddQXQUWZQiN[TN
SP_XQN_UN[TNhWUZiNZPQNd_̂ Q̂TdQ̂QTZN_UNQjQdfZ[_TN_aNZPQNk_UlN_UNWT]Nh_Z[_TNZPQUQ_aN_UNZ_NYWU]NZPQNVQmfQTdQNZPQUQ_agN
WT̀NZ_NhUQVdU[nQNZPQNZ[̂QiN_ÙQUNWT̀NhU[_U[Z]N_aNZPQNYWU[_fVNh_UZ[_TVN_aNZPQNk_UliNWT̀NWXXN_ZPQUN̂WZZQUVNUQXWZ[T\NZ_NZPQN
VdPQ̀fX[T\N_aNZPQNk_UloNOPQNp_TZUWdZ_UNVPWXXNT_ZNnQNQTZ[ZXQ̀NZ_NẀ [̀Z[_TWXNd_̂ hQTVWZ[_TNa_UNWT]NVfdPǸQd[V[_TVN̂ẀQN
n]NZPQNRSTQUo

IJKLqJrstuvwJuxyJz{|sxw}~xwJ~�J�}�s
IJKLqL�N�aNZPQNp_TZUWdZ_UN[VǸQXW]Q̀N[TNZPQNd_̂ Q̂TdQ̂QTZN_UNhU_\UQVVN_aNZPQNk_UlNWVNWNUQVfXZN_a�N�dZVN_aN�_̀N�VfdPNWVN
Z_UTẀ_iNaX__̀iNPfUU[dWTQiNhWT̀Q̂[dVN�VQQNQjdQhZ[_TNnQX_S�iNQh[̀Q̂[dViNQZdoN̂Wl[T\NhQUa_ÛWTdQNZQ̂h_UWU[X]N
[̂h_VV[nXQ�gNZPQNTQ\X[\QTZNWdZVN_UN_̂ [VV[_TVN_aNZPQNRSTQUiN�UdP[ZQdZiNp_TVZUfdZ[_TN�WTW\QUiN_ZPQUNp_TZUWdZ_UViN_UN
ZPQ[UNW\QTZVN_UNQ̂hX_]QQVgNVZU[lQViNX_dl_fZVN_UN_ZPQUNXWn_UǸ[VZfUnWTdQVN�T_ZNWU[V[T\NaU_̂ NZPQNXWn_UNhUWdZ[dQVN_aN
p_TZUWdZ_UN_UN[ZVNefnd_TZUWdZ_UViNefhhX[QUViN_UNefn�Vfnd_TZUWdZ_UVNZ_Nd_̂ hX]NS[ZPNZPQ[UN_nX[\WZ[_TVNWU[V[T\NfT̀QUNZPQN
p_TZUWdZ�gNfTfVfWXX]NẀYQUVQNSQWZPQUNd_T̀[Z[_TVgNaUQ[\PZNQ̂nWU\_QVN�hU_Y[̀Q̀NZPWZǸQXW]VNn]NZPQNp_TZUWdZ_UiN[ZVN
efnd_TZUWdZ_UViNefn�Vfnd_TZUWdZ_UVN_UNefhhX[QUVǸ_NT_ZNd_TVZ[ZfZQNWTNQjdfVWnXQNdWfVQN_aǸQXW]�gNdPWT\QVN[TNZPQNS_UlNZ_N
nQNhQUa_ÛQ̀Nn]NZPQNp_TZUWdZ_UN�T_ZNdWfVQ̀N_UNUQVfXZ[T\NaU_̂ NZPQNaW[XfUQN_aNZPQNp_TZUWdZ_UN_UN[ZVNefnd_TZUWdZ_UViN
efhhX[QUVN_UNefn�Vfnd_TZUWdZ_UV�gN_UNdPWT\QVNZ_NXWSVN_UNUQ\fXWZ[_TVNWaZQUNZPQNQaaQdZ[YQǸWZQN_aNZPQNp_TZUWdZiNhU_Y[̀Q̀N
ZPQNp_TZUWdZ_UNPWVNfVQ̀NWXXNUQWV_TWnXQNQaa_UZVNZ_N̂[Z[\WZQNZPQNa_UQ\_[T\NdWfVQVgNZPQTNZPQNp_TZUWdZ_UNVPWXXNnQNQTZ[ZXQ̀NZ_N
WǸW]Na_UǸW]NQjZQTV[_TN_aNZPQNp_TZUWdZNO[̂QNa_UNZPQNQVZWnX[VPQ̀ǸQXW]NZ_NZPQNdU[Z[dWXNhWZPN_aNZPQNk_UlNVfncQdZNZ_NZPQN
hU_Y[V[_TVN_aNZP[VN�UZ[dXQN�NWT̀N�UZ[dXQN��oN�XXN_ZPQUǸQXW]VN_aNZPQNbU_cQdZiN[TdXf̀[T\NnfZNT_ZNX[̂[ZQ̀NZ_iN�UdP[ZQdZN
UQY[QSNWT̀�_UNWhhU_YWXN_aNVP_hǸUWS[T\VN_UN_ZPQUNVfn̂ [ZZWXViNUQmfQVZVNa_UN[Ta_ÛWZ[_TiNdXWU[a[dWZ[_TViNVŴhXQViNWT̀N
dPWT\QN_ÙQUVgNRSTQUNVdPQ̀fXQgN�UdP[ZQdZNdQUZ[a[dWZ[_TN_aNhW]̂ QTZgNhW]̂ QTZNn]NRSTQUN_aNp_TZUWdZ_U�VN�hhX[dWZ[_TN
a_UNbW]̂ QTZgNd__Ù[TWZ[_TNŴ_T\NZPQN�fXZ[hXQNbU[̂QNp_TZUWdZ_UVgNfTWYW[XWn[X[Z]N_aN̂WZQU[WXVNWT̀�_UNQmf[ĥ QTZgN
VfUYQ][T\�ZQVZ[T\gNdX_VQ_fZiNQZdoNWUQǸQQ̂ Q̀NZ_NnQNa_UQVQQWnXQNWT̀Nd_TZQ̂hXWZQ̀NWT̀iNZPQUQa_UQiNVPWXXNT_ZNa_ÛNZPQNnWV[VN
a_UNWNdXW[̂Na_UNWTNQjZQTV[_TN_aNZ[̂QN_UNẀ [̀Z[_TWXNd_̂ hQTVWZ[_TNn]NZPQNp_TZUWdZ_UoNN���������������������� ��
�¡¢£¤¥¦§�̈����©����ª��̈���©��«��ª�����¬�ª��������� ���������«�� �®®������ª©�� ��������������̄���������ª�
� ����������°��±�����������®���©���ª���©̈ ���������� �®®����̈ª�¬��������� ������ª����ª��ª��¡¢£¤¥¦§��ª�����
¬�ª����°

IJKLqL�L��OPQNp_TZUWdZ_UNafUZPQUNWdlT_SXQ̀\QVNWT̀NW\UQQVNZPWZNẀcfVẐQTZVN[TNZPQNp_TZUWdZNO[̂QNS[XXNnQNhQÛ[ZZQ̀Na_UN
WǸQXW]N_TX]NZ_NZPQNQjZQTZNVfdPǸQXW]N���N[VNT_ZNdWfVQ̀N_UNd_fX̀NT_ZNPWYQNnQQTNWTZ[d[hWZQ̀Nn]NZPQNp_TZUWdZ_UiN�²�Nd_fX̀N
T_ZNnQNX[̂[ZQ̀N_UNWY_[̀Q̀Nn]NZPQNp_TZUWdZ_U�VNZ[̂QX]NT_Z[dQNZ_NZPQNRSTQUN_aNZPQǸQXW]N_UNUQWV_TWnXQNX[lQX[P__̀NZPWZNWN
Q̀XW]NS[XXN_ddfUiNWT̀N�³�N[VN_aNWǸfUWZ[_TN_aN̂_UQNZPWTN_TQN���ǸW]oN

IJKLqL�LM�OPQNp_TZUWdZ_U�VN[TWn[X[Z]NZ_NVQdfUQNVfaa[d[QTZNhQUV_TTQXNa_UNZPQNhQUa_ÛWTdQN_aNZPQNk_UlNVPWXXNT_ZNd_TVZ[ZfZQN
WNnWV[VNa_UNWTNQjZQTV[_TN_aNZ[̂QoNOPQNp_TZUWdZ_UNVPWXXNT_ZNnQNQTZ[ZXQ̀NZ_NWTNQjZQTV[_TN_aNZ[̂QN[aNZPQN�UdP[ZQdZN_UN
p_TVZUfdZ[_TN�WTW\QUNVZ_hVNZPQNk_UlǸfQNZ_NZPQNQj[VZQTdQN_aN_UNUQWV_TWnXQNVfVh[d[_TN_aNWǸQa[d[QTd]N[TNZPQNk_Ulo

IJKLqL�LqN�TNQjZQTV[_TN_aNZPQNp_TZUWdZNO[̂QiN[aNUQmfQVZQ̀Nn]NZPQNp_TZUWdZ_UiNVPWXXN_TX]NnQNd_TV[̀QUQ̀NWaZQUNZPQN
p_TZUWdZ_UNPWVN̂ẀQNUQWV_TWnXQNQaa_UZNZ_NUQd_YQUNZPQNX_VZNZ[̂QoN�TNQjZQTV[_TiN_UNQjZQTV[_TViN_aNZ[̂QN̂W]NnQN\UWTZQ̀N
VfncQdZNZ_NZPQNhU_Y[V[_TVN_aNZP[VN�UZ[dXQN�iNnfZN_TX]NWaZQUNSU[ZZQTNWhhX[dWZ[_TNZPQUQa_UQNn]NZPQNp_TZUWdZ_UoN�TNQjZQTV[_TN
_aNZ[̂QNVPWXXNnQN_TX]Na_UNZPQNTf̂ nQUN_aǸW]VN_aǸQXW]NSP[dPNZPQN�UdP[ZQdZN̂W]ǸQZQÛ[TQNZ_NnQǸfQNV_XQX]NZ_NZPQNdWfVQVN
VQZNa_UZPN[TNZPQNWhhX[dWZ[_TNa_UNQjZQTV[_TN_aNZ[̂QoNOPQNp_TZUWdZ_UNVPWXXNT_ZNnQNQTZ[ZXQ̀NZ_NUQdQ[YQNWNVQhWUWZQNQjZQTV[_TN_aN
Z[̂QNa_UNQWdPN_TQN_aNVQYQUWXNdWfVQVN_aǸQXW]N_hQUWZ[T\Nd_TdfUUQTZX]gNnfZN[aNWZNWXXiN_TX]NZPQNWdZfWXNhQU[_̀N_aǸQXW]NWVN
Q̀ZQÛ[TQ̀Nn]NZPQNp_TVZUfdZ[_TN�WTW\QUN_UN�UdP[ZQdZo

IJKLqL�ĹN�XXNUQmfQVZVNa_UNẀ [̀Z[_TWXNZ[̂QNVPWXXNnQN̂ẀQN[TNSU[Z[T\iǸQX[YQUQ̀NZ_NZPQNp_TVZUfdZ[_TN�WTW\QUNS[ZP[TNa[YQN
���ǸW]VNaU_̂ NZPQNZ[̂QNSPQTNZPQNd[Udf̂ VZWTdQNS[ZPNh_ZQTZ[WXNa_UǸQXW]NnQd_̂ QVNUQWV_TWnX]NlT_STNZ_NZPQNp_TZUWdZ_UiN
Vfhh_UZQ̀Nn]Ǹ_df̂ QTZWZ[_TNSP[dPǸQ̂_TVZUWZQVNZ_NZPQN�UdP[ZQdZNWT̀Np_TVZUfdZ[_TN�WTW\QU�VNVWZ[VaWdZ[_TNZPWZNZPQN
dU[Z[dWXNhWZPN_aNZPQNk_UlNPWVNnQQTNV[\T[a[dWTZX]NWXZQUQ̀Nn]NZPQǸQXW]VNZ_NZPQNWdZ[Y[Z[QVN[TNmfQVZ[_TiNWT̀NZPWZNZPQNbU_cQdZN
VdPQ̀fXQNdWTT_ZNnQN̂W[TZW[TQ̀Nn]NUQ�_ÙQU[T\N_ZPQUNWdZ[Y[Z[QVNS[ZP[TNZPQNbU_cQdZNWZNT_Nd_VZoNOP[VNUQmfQVZNVPWXXNWXV_N
d_TZW[TiNWZNWN̂[T[̂f̂ iNZPQNa_XX_S[T\N[Ta_ÛWZ[_T�N���ǸWZQN_aNVZWUZN_aǸQXW]gN�²�NVhQd[a[dNdWfVQN_aǸQXW]gN�³�NQaaQdZN_aN
Q̀XW]N_TNd_TVZUfdZ[_TNhU_\UQVVgNWT̀N�µ�ǸWZQN_aNZQÛ[TWZ[_TN_aǸQXW]oN¶h_TNUQdQ[hZN_aNZPQNp_TZUWdZ_U�VNUQmfQVZNa_UNWTN
QjZQTV[_TN_aNZ[̂QiNZPQNRSTQUNS[XXNWVdQUZW[TNZPQNaWdZVNWT̀NQjZQTZN_aNZPQǸQXW]iNWT̀N̂W]iN[TN[ZVNV_XQǸ[VdUQZ[_TiNQjZQT̀NZPQN
Z[̂QNa_UNd_̂ hXQZ[_TN_aNZPQNp_TZUWdZ_U�VNk_UlNSPQTN[TN[ZVNcf̀\̂ QTZNVfdPNWTNQjZQTV[_TN[VNcfVZ[a[Q̀oNOPQNRSTQU�VN
Q̀ZQÛ[TWZ[_TNS[XXNnQNa[TWXNWT̀Nn[T̀[T\N[TNWT]NX[Z[\WZ[_TNd_̂ Q̂TdQ̀Nn]NZPQNp_TZUWdZ_UNW\W[TVZNZPQNRSTQUNSP[dPNWU[VQVN
_fZN_aNZPQNRSTQU�VǸQT[WXN_aNWTNQjZQTV[_TN_aNZ[̂QNZ_NZPQNp_TZUWdZ_UoN�T]NWhhU_YWXN_aNWTNQjZQTV[_TN_aNZPQNp_TZUWdZ_U�VN
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IJKLMINMONKPQLILMJIRMSNTUMRVWQQMXLMKLKNTJWQJYLZMX[M\TJIIL]MOVW]̂LMNTZLT_MRĴ]LZMX[MIVLM̀\]LT_MaN]ITWOINT_MbTOVJILOIM
W]ZMaN]RITcOIJN]MdW]ŴLTeMSVL]MIVLM̀\]LTMZLILTKJ]LRMIVWIMIVLMaN]ITWOINTM\JQQMXLM̂TW]ILZMW]MLfIL]RJN]MNgMIJKL_MRcOVM
LfIL]RJN]MRVWQQMXLMONKPcILZMJ]MWOONTZW]OLM\JIVMIVLMgNQQN\J]̂hMgNTMLWOVMZW[MNgMZLQW[MJ]MIVLMONKPQLIJN]MNgMJIRMSNTU_MIVLM
aN]ITWOINTMRVWQQMXLMWQQN\LZMN]LMZW[MNgMWZZJIJN]WQMIJKLMINMONKPQLILMJIRMaN]ITWOIeMiVLMaN]ITWOINTMRVWQQM]NIMXLML]IJIQLZMINM
TLOLJjLMWMRLPWTWILMLfIL]RJN]MNgMIJKLMgNTMLWOVMN]LMNgMRLjLTWQMOWcRLRMNgMZLQW[MNPLTWIJ]̂MON]OcTTL]IQ[kMTWIVLT_MN]Q[MIVLM
WOIcWQMPLTJNZMNgMZLQW[MWRMZLILTKJ]LZMX[MIVLM̀\]LTMNTMJIRMbTOVJILOIMKW[MXLMWQQN\LZeM

lmnopoqorMsWJQcTLMNgMIVLMaN]ITWOINTMINM̂JjLM\TJIIL]M]NIJOLMWRMTLtcJTLZMX[MuLOIJN]MvewexeyMNTMINMRITJOIQ[MONKPQ[M\JIVMIVLM
TLtcJTLKL]IRMNgMbTIJOQLMvMRVWQQMXLMZLLKLZMON]OQcRJjLQ[MINMXLMWM\WJjLTMW]ZMTLQLWRLMNgMRcOVMOQWJK_MW]ZMRcOVM]NIJOLMRVWQQM
XLMWMON]ZJIJN]MPTLOLZL]IMINMIVLMaN]ITWOINTzRMTĴVIMINMKWULMWMOQWJKMgNTMW][MOQWJKMWTJRJ]̂MNcIMNg_Mc]ZLTMNTMJ]MON]]LOIJN]M
\JIVMIVLMaN]ITWOINTMNTMIVLMPLTgNTKW]OLMNgMIVLMSNTUe

lmnopo{M|NI\JIVRIW]ZJ]̂MW][IVJ]̂MINMIVLMON]ITWT[MJ]MIVLMaN]ITWOIM}NOcKL]IR_MW]MLfIL]RJN]MJ]MIVLMaN]ITWOIMiJKL_MINMIVLM
LfIL]IMPLTKJIILZMW]ZM~cRIJgJLZMc]ZLTMuLOIJN]Mvewex_MRVWQQMXLMIVLMRNQLMTLKLZ[MNgMIVLMaN]ITWOINTMgNT_MW]ZMIVLMaN]ITWOINTM
\WJjLRMJIRMTĴVIMINMW][MOQWJKMgNTMZWKŴLRMINMIVLMLfIL]IMWTJRJ]̂MgTNK_MW][M�x�MZLQW[MJ]MIVLMONKKL]OLKL]I_MPTNRLOcIJN]_M
NTMONKPQLIJN]MNgMIVLMSNTUkM���MVJ]ZTW]OLMNTMNXRITcOIJN]MJ]MIVLMPLTgNTKW]OLMNgMIVLMSNTUkM�w�MQNRRMNgMPTNZcOIJjJI[MNTM
WOOLQLTWIJN]kMNTM�y�MNIVLTMOQWJKRMgNTMZJRTcPIJN]_MJ]ILTgLTL]OL_MJ]LggJOJL]OJLR_MJKPLZW]OL_MVJ]ZTW]OL_MWOOLQLTWIJN]_M
TLRLtcL]OJ]̂_MROVLZcQLMJKPWOIR_MQWOUMNgMIJKLQJ]LRRMX[MIVLM̀\]LTMNTMJIRMON]RcQIW]IR_MW]ZMQWOUMNgMONNTZJ]WIJN]_MLTTNTRMNTM
NKJRRJN]RMJ]MIVLMZLRĴ]MNgMIVLM�TN~LOI_MOcKcQWIJjLMJKPWOIMNgMKcQIJPQLMOVW]̂LMNTZLTR_MZLQW[MW]ZMNIVLTMJKPWOIRM
�ONQQLOIJjLMTLgLTTLZMINMVLTLJ]MWRM�}LQW[�R���eM�]M]NMLjL]IMRVWQQMIVLMaN]ITWOINTMXLML]IJIQLZMINMW][MONKPL]RWIJN]MNTM
TLONjLT[MNgMW][MZWKŴLRMJ]MON]]LOIJN]M\JIVMW][M}LQW[_MJ]OQcZJ]̂_MXcIM]NIMQJKJILZMIN_MZLQW[MONRIR_MQNRRMNgMPTNZcOIJjJI[M
NTMLggJOJL]O[_MQNRIMPTNgJIR_MLfIL]ZLZM~NXRJILM̂L]LTWQMON]ZJIJN]RMW]ZMVNKLMNggJOLMNjLTVLWZ_MON]RLtcL]IJWQMZWKŴLR_MQNRIM
NPPNTIc]JI[MONRIR_MJKPWOIMZWKŴLR_MNTMNIVLTMRJKJQWTMTLKc]LTWIJN]eMiVLM̀\]LTzRMLfLTOJRLMNgMW][MNgMJIRMTĴVIRMNTM
TLKLZJLRMc]ZLTMIVLMaN]ITWOIM}NOcKL]IRM�J]OQcZJ]̂_MXcIM]NIMQJKJILZMIN_MNTZLTJ]̂MOVW]̂LRMJ]MIVLMSNTU_MNTMZJTLOIJ]̂M
RcRPL]RJN]_MTLROVLZcQJ]̂MNTMONTTLOIJN]MNgMIVLMSNTU�_MTL̂WTZQLRRMNgMIVLMLfIL]IMNTMgTLtcL]O[MNgMIVLM̀\]LTzRMLfLTOJRLMNgM
RcOVMTĴVIRMNTMTLKLZJLR_MRVWQQM]NIMXLMON]RITcLZMWRMJ]ILTgLTL]OL_MVJ]ZTW]OLMNTMNXRITcOIJN]M\JIVMIVLMaN]ITWOINTzRM
PLTgNTKW]OLMNgMIVLMSNTUMW]ZMRVWQQM]NIML]IJIQLMIVLMaN]ITWOINTMINMW][MWZZJIJN]WQMONKPL]RWIJN]eMiVLMaN]ITWOINTMRVWQQM
J]OQcZLMWM]N�ZWKŴLR�gNT�ZLQW[MOQWcRLMJ]MWQQMRcXON]ITWOIRMgNTMIVLMPLTgNTKW]OLMNgMIVLMSNTUe

lmnopopM}LQW[RMIVWIMWggLOIMIVLMROVLZcQLZMONKPQLIJN]MNgMIVLMSNTUMW]ZMWTLMWIITJXcIWXQLMINMJ]ILTgLTL]OLMXLI\LL]MdcQIJPQLM
�TJKLMaN]ITWOINTR_MuLPWTWILMaN]ITWOINTR_MucXON]ITWOINTR_MRcPPQJLTR_McIJQJI[MONKPW]JLRMNTMKc]JOJPWQJIJLR_MRVWQQMXLM
ONKPL]RWILZMRNQLQ[MX[MIVLM̂TW]IJ]̂MNgMW]MLfIL]RJN]MNgMIJKLMINMIVLMaN]ITWOINTMX[MIVLM̀\]LTMINMONKPQLILMIVLMSNTUM
\JIVNcIMOVWT̂LRMINMIVLM̀\]LTeMiVLMPWTIJLRMWOU]N\QLẐLMIVWIMIVLMaN]ITWOIMiJKLMIWULRMJ]INMWOONc]IMIVLMIJKLM]LOLRRWT[M
gNTMTLjJL\MNgMRVNPMZTW\J]̂R_MZLRĴ]MLTTNTRMNTMNKJRRJN]R_MONNTZJ]WIJN]MWKN]̂RIMaN]ITWOINTR_MOVW]̂LMNTZLTR_MZLQW[RM
J]OcTTLZMX[MRLWRN]WQMQJKJIWIJN]RMW]ZMNIVLTMWZKJ]JRITWIJjLMPTNOLRRJ]̂MX[MWQQMPWTIJLRMJ]jNQjLZMW]ZMWTLM]NIMONKPL]RWINT[eM
iVLMaN]ITWOINTMŴTLLRMIVWIMJIMVWRMJ]OQcZLZMJ]MJIRM�JZMPTJOLRMIVLMWZZJIJN]WQMONRIMNgMZNJ]̂M\NTUMc]ZLTMIVJRMaN]ITWOIMOWcRLZM
X[MJ]ILTgLTL]OLMNgMNIVLTM�TJKLMaN]ITWOINTR_MuLPWTWILMaN]ITWOINTR_MucXON]ITWOINTR_MLIOeMW]ZMIVLMNIVLTM]N]�ONKPL]RWINT[M
}LQW[RMZLROTJXLZMWXNjLe

lmnopo�MSVL]MIVLMaN]ITWOIMiJKLMVWRMXLL]MLfIL]ZLZ_MWRMPTNjJZLZMc]ZLTMuLOIJN]Mvew_MRcOVMLfIL]RJN]MNgMIJKLMRVWQQM]NIMXLM
ON]RJZLTLZMWRM~cRIJg[J]̂MLfITWMONKPL]RWIJN]MINMIVLMaN]ITWOINTMgNTMWZKJ]JRITWIJjLMONRIR_MVNKLMNggJOL_MLRIJKWIJ]̂_M
LfIL]ZLZM̂L]LTWQMON]ZJIJN]RMNTMNIVLTMRJKJQWTMJKPWOIMONRIReMiVLMaN]ITWOINTMWOU]N\QLẐLRMIVWIMJ]MŴTLLJ]̂MINMIVLM
aN]ITWOIMucKMJIMWRRLRRLZMIVLMPNIL]IJWQMJKPWOIMNgMIVLMQJKJIWIJN]RMJ]MuLOIJN]Mvewe�MN]MJIRMWXJQJI[MINMTLONjLTMWZZJIJN]WQM
ONKPL]RWIJN]MJ]MON]]LOIJN]M\JIVMWMSNTUMZLQW[_MJ]ILTgLTL]OL_MJKPWOIMNTMVJ]ZTW]OLMW]ZMŴTLLRMIVWIMIVNRLMQJKJIWIJN]RM
RVWQQMWPPQ[MTL̂WTZQLRRMNgMIVLMWOOcTWO[MNgMIVLMaN]ITWOINTzRMWRRLRRKL]IMNTMWOIcWQMONRIRMJ]OcTTLZMX[MIVLMaN]ITWOINTe

lmnoporM�gMIVLMaN]ITWOINTMRcXKJIRMWMPTN̂TLRRMTLPNTIMJ]ZJOWIJ]̂_MNTMNIVLT\JRLMLfPTLRRLRMW]MJ]IL]IJN]MINMWOVJLjL_M
ONKPQLIJN]MNgMIVLMSNTUMPTJNTMINMW][MONKPQLIJN]MZWILMTLtcJTLZMX[MIVLMaN]ITWOIM}NOcKL]IRMNTMLfPJTWIJN]MNgMIVLMaN]ITWOIM
iJKL_M]NMQJWXJQJI[MNgMIVLM̀\]LTMINMIVLMaN]ITWOINTMgNTMW][MgWJQcTLMNgMIVLMaN]ITWOINTMINMRNMONKPQLILMIVLMSNTUMRVWQQMXLM
OTLWILZMNTMJKPQJLZeM

lmnopo�MiVLMJ]IL]IMNgMIVLMaN]ITWOIMJRMgNTMSNTUMINMgNQQN\MWMQN̂JOWQMRLtcL]OLeMiVLMaN]ITWOINT_MVN\LjLT_MKW[MXLMTLtcJTLZM
X[MIVLM̀\]LT_MaN]RITcOIJN]MdW]ŴLTMNTMbTOVJILOIMINMILKPNTWTJQ[MNKJIMNTMQLWjLMNcIMW][MRLOIJN]MNgMSNTUMNTMPLTgNTKM
SNTUMNcIMNgMRLtcL]OLeM̀cIMNgMRLtcL]OLM\NTUMW]ZMONKLMXWOUMIJKLMINMIVLRLMWTLWRMRVWQQMXLMPLTgNTKLZMWIM]NMWZZJIJN]WQM
ONRIMINMIVLM̀\]LTe

lmnopo�MaQWJKRMTLQWIJ]̂MINMaN]ITWOIMiJKLMRVWQQMXLMKWZLMJ]MWOONTZW]OLM\JIVMWPPQJOWXQLMPTNjJRJN]RMNgMbTIJOQLMx�e
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IJKLMJNOPQORSTURJRSVSWUX
IJKLMLYJZ[\]̂_̀][̂âb_cdebfa]g_]a]dhbadfa[ia]gbabffb\̀ba[\a]gdfaZ[\]̂_̀]a_\ja]gbaZ[\f]̂k̀]d[\al̀gbjkcbafg_ccamba
fkmhd]]bjanb̂alb̀]d[\fad\̀ckjbjagb̂bd\oap\a]gbabqb\]a]gbaZ[\]̂_̀][̂ai_dcfa][afkmhd]a_aZ[\f]̂k̀]d[\al̀gbjkcbamraf_dja
j_]bsa]gbafkhanb̂à_cb\j_̂aj_ra[iatuvwwwxayz{a|}y~l�z�a�y����la�dccambafkm]̂_̀]bjaî[ha]gbaZ[\]̂_̀]alkha
jkba]gbaZ[\]̂_̀][̂ad\a]gbai[̂ha[ia_àg_\�ba[̂jb̂o

IJKLML�JZ[\]̂_̀][̂âb_cdebfa]g_]a]dhbadfa[ia]gbabffb\̀ba[\a]gdfaZ[\]̂_̀]a_\ja]gbà[hncb]d[\aj_]bai[̂a_\ra�[̂�a[̂a]gbaj_]ba
[ialkmf]_\]d_caZ[hncb]d[\afg_ccamba\[ac_]b̂a]g_\a]gbaj_]bad\jd̀_]bjad\a]gbfbaZ[\]̂_̀]a�[̀khb\]foaa|gbaZ[\]̂_̀][̂a
k\jb̂f]_\jfa]g_]a]gbafkmf]_\]d_cajdf̂kn]d[\a[ia]gbal̀g[[ca�df]̂d̀]�fabjk̀_]d[\_can̂[̀bffa�dcca[̀ k̀̂adia]gban̂[�b̀]adfa\[]a
[̀hncb]bjamra]gbaj_]bfa[k]cd\bjad\a�dqdfd[\ava[ia]gbafnb̀did̀_]d[\foaap\a]gbabqb\]a]g_]a]gbaZ[\]̂_̀][̂ai_dcfa][à[hncb]ba
_\ra�[̂�a[̂afkmf]_\]d_ccrà[hncb]ba]gba�[̂�ak\jb̂a]gbaZ[\]̂_̀]amraf_djaf̀gbjkcbsa]gbafkhanb̂à_cb\j_̂aj_ra[iatuvswwwxa
yz{a|}y~l�z�a�y����la�dccambajbjk̀]bjaî[ha]gbaZ[\]̂_̀]alkhajkba]gbaZ[\]̂_̀][̂ad\a]gbai[̂ha[ia_àg_\�ba
[̂jb̂sab�̀bn]ad\à_fbfa�gb̂ba_ajbc_radfajkba][ak\i[̂bfbb_mcbà_kfbfambr[\ja]gbà[\]̂[ca_\ja�d]g[k]a]gbai_kc]a[̂a
\b�cd�b\̀ba[ia]gbaZ[\]̂_̀][̂sad\̀ckjd\�a_̀]fa[ia�[jsa[̂a[ia]gba�kmcd̀ab\bhrsa_̀]fa[ia]gba�[qb̂\hb\]sad\abd]gb̂a
f[qb̂bd�\a[̂à[\]̂_̀]k_cà_n_̀d]rsaid̂bfsaic[[jfsabndjbhd̀fsa������������������������� �� ¡��¢a£k_̂_\]d\bâbf]̂d̀]d[\fa
��������¤��¥������������������ �� ¡��¢¦aîbd�g]abhm_̂�[fsa[̂ajbc_rfa[ialkm̀[\]̂_̀][̂fa[̂afknncdb̂fajkba][afk̀ga
_̀kfbfoaa�bc_rfad\a_̀£kdfd]d[\a[iah_]b̂d_cfa[]gb̂a]g_\amrâb_f[\a[iaîbd�g]abhm_̂�[bfa�dcca\[]à[\f]d]k]ba_ajbc_ra
b�̀kf_mcbak\jb̂a]gdfan̂[qdfd[\fak\cbffa_nn̂[qbjamra]gbay�\b̂ad\a�̂d]d\�o

§d]gd\aidqbaẗxà_cb\j_̂aj_rfaî[ha]gba[̀ k̀̂̂b\̀ba[ia_\rafk̀gajbc_rsa]gbaZ[\]̂_̀][̂afg_cca\[]dira]gbay�\b̂ad\a�̂d]d\�a
]gbà_kfba[iajbc_roaa|gbay�\b̂a�dcca_f̀b̂]_d\a]gbai_̀]fa_\jab�]b\]a[ia]gbajbc_rsa_\jab�]b\ja]gba]dhbai[̂à[hncb]d\�a]gba
§[̂�a�gb\ad\agdfa�kj�hb\]a]gbaid\jd\�fa[iai_̀]a�kf]dirafk̀ga_\ab�]b\fd[\oaay�\b̂�faid\jd\�fa[iai_̀]a�dccambaid\_ca_\ja
md\jd\�a[\a_\racd]d�_]d[\o

|gbaf_djafkhanb̂à_cb\j_̂aj_rafg_ccà[\f]d]k]ba]gba�d£kdj_]bja�_h_�bfad\̀k̂̂bjamra]gbay�\b̂ai[̂ab_̀gaj_ra[ia]gba
jbc_rambr[\ja]gba_�̂bbjakn[\aj_]bfoaalk̀ga�d£kdj_]bja�_h_�bfafg_ccambad\a_jjd]d[\a][a_\ra[]gb̂aj_h_�bfat[]gb̂a]g_\a
mrâb_f[\a[iajbc_rxay�\b̂ah_rad\̀k̂a_fa_âbfkc]a[iaZ[\]̂_̀][̂�fam̂b_̀ga[iaZ[\]̂_̀]o

p\a]gbabqb\]a]gbaZ[\]̂_̀][̂ai_dcfa][à[hncb]ba_cca�[̂�ak\jb̂a]gdfaZ[\]̂_̀]amraf_djaf̀gbjkcbjaj_]bfsa]gbaZ[\]̂_̀][̂a�dcca
\[]ambanb̂hd]]bja][anb̂i[̂ha_\ra�[̂�ajk̂d\�a]gba\[̂h_caf̀g[[cag[k̂foaalk̀ga�[̂�afg_cca[\crambanb̂i[̂hbja_i]b̂af̀g[[ca
g[k̂fsal_]k̂j_rfsalk\j_rfsag[cdj_rfa[̂anb̂d[jfa�gb\af̀g[[cadfak\[̀ k̀ndbja_]a\[a_jjd]d[\_cà[f]a[ia_\ra�d\ja][a]gba
y�\b̂oaap\a_jjd]d[\a][a�d£kdj_]bja�_h_�bfsa]gbaZ[\]̂_̀][̂afg_ccambacd_mcbai[̂a_cca_jjd]d[\_cà[f]fad\̀k̂̂bjamra]gba
y�\b̂a][an̂[qdjbaf]_iisa�̂ g̀d]b̀]sa_\jay�\b̂�fa�bn̂bfb\]_]dqbanb̂f[\\bca_fâb£kd̂bja][ah_�bai_̀dcd]ra_̀ b̀ffdmcbamra
Z[\]̂_̀][̂a_\janb̂i[̂had\fnb̀]d[\fajk̂d\�afk̀ga[iiag[k̂foaap\a]gbabqb\]a]g_]a]gbà[hncb]d[\aj_]bfa_̂ba\[]ahb]sa
d\fnb̀]d[\fa�dccambanb̂i[̂hbja[\̀bab_̀ga�bb�ak\cbffsa]gbay�\b̂a[̂a]gba�̂ g̀d]b̀]ajb]b̂hd\bsa_]a]gbd̂af[cbajdf̀̂b]d[\sa
]g_]a_jjd]d[\_cad\fnb̀]d[\fa_̂ba\bbjbjo

�ccà[f]fad\̀k̂̂bjamra]gbay�\b̂say�\b̂�fa�bn̂bfb\]_]dqbsa�̂ g̀d]b̀]sa�̂ g̀d]b̀]�fà[\fkc]_\]fsai[̂a]gbà[f]a[ia_jjd]d[\_ca
d\fnb̀]d[\fsa_]a]gbâ_]ba[iatu©wwxa{p�}|a}~z��{�a�y����lanb̂ad\fnb̀]d[\a[̂ah[̂bajkba][a]dhbâb£kd̂bhb\]fsa
�dccambafkm]̂_̀]bjaî[han_rhb\]ajkba]gbaZ[\]̂_̀][̂oaapia]gba_h[k\]ajkba]gbaZ[\]̂_̀][̂ai[̂an_rhb\]adfad\fkiid̀db\]sa_\ra
jbid̀db\̀rafg_ccamban_djamra]gbaZ[\]̂_̀][̂a][a]gbay�\b̂oa�jjd]d[\_ccrsa_à[f]a[iauª̈wanb̂aj_rai[̂ab�]b\jbja
Z[\f]̂k̀]d[\a«_\_�bhb\]a]dhba�dccambàg_̂�bja][a]gbaZ[\]̂_̀][̂à_kfd\�a]gbajbc_ro

S¬TONUJ®JJJ̄S°VU±TXJS±RJ²V̄NUTO²±
IJ®LYJ³́µ¶·̧µJX¹º
IJ®LYLYa|gbaZ[\]̂_̀]alkhadfaf]_]bjad\a]gba��̂bbhb\]a_\jsad\̀ckjd\�a_k]g[̂debja_j�kf]hb\]fsadfa]gba][]_ca_h[k\]a
n_r_mcbamra]gbay�\b̂a][a]gbaZ[\]̂_̀][̂ai[̂anb̂i[̂h_\̀ba[ia]gba§[̂�ak\jb̂a]gbaZ[\]̂_̀]a�[̀khb\]foaz[]�d]gf]_\jd\�a
_\r]gd\�a][a]gbà[\]̂_̂rà[\]_d\bjad\a]gbaZ[\]̂_̀]a�[̀khb\]fsa]gbay�\b̂ah_ra�d]gg[cja[̂a[iifb]a_\ran_rhb\]a][a]gba
Z[\]̂_̀][̂adia_\jai[̂af[ac[\�a_fa]gbaZ[\]̂_̀][̂ai_dcfa][anb̂i[̂ha_\ra[iad]fa[mcd�_]d[\fak\jb̂a_\ra[ia]gbaZ[\]̂_̀]a
�[̀khb\]f»an̂[qdjbjsag[�bqb̂sa]g_]a_\rafk̀gag[cjm_̀�fafg_ccambacdhd]bja][a_\a_h[k\]afkiid̀db\]ad\a]gbâb_f[\_mcba
[nd\d[\a[ia]gbay�\b̂a][àk̂ba_\rajbi_kc]a[̂ai_dck̂ba[ianb̂i[̂h_\̀bamra]gbaZ[\]̂_̀][̂o
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IJKLMLNOPQORSTUOVWTXYZO[WYOZU[UY\OTSOU]YÔ_SUW[XUÒ_XRaYSUZO_WOZRbZYcRYSUdeO[fWYY\ORV_SgO[S\OTQOcR[SUTUTYZO_WTfTS[ddeO
X_SUYaVd[UY\O[WYOa[UYWT[ddeOX][SfY\OZ_OU][UO[VVdTX[UT_SO_QOZRX]ORSTUOVWTXYZOU_OU]YO[XUR[dOcR[SUTUTYZOX[RZYZOZRbZU[SUT[dO
TSYcRTUeOU_OU]YOhiSYWO_WÔ_SUW[XU_WgOU]YO[VVdTX[bdYORSTUOVWTXYZOZ][ddObYOYcRTU[bdeO[\jRZUY\k

IJKLNJlmnopqroJstJuvrqow
IJKLNLMOxTU]TSOyzO\[eZO_QÔ_SUW[XUO{i[W\gOU]YÔ_SUW[XU_WOZ][ddOZRbaTUOU_OU]YÔ_SZUWRXUT_SO|[S[fYWO[OZX]Y\RdYO_QO
}[dRYZO[dd_X[UY\OU_O}[WT_RZOV_WUT_SZO_QOU]YOx_W~OQ_WOY[X]ObRTd\TSfgOVWYV[WY\OTSOU]YOXRWWYSUdeO[RU]_WT�Y\OQ_WaO_QO{P{O
_̀XRaYSUO��zyO�Ô_SUTSR[UT_SO�]YYUO[S\OZRVV_WUY\ObeOZRX]O\[U[OU_OZRbZU[SUT[UYOTUZO[XXRW[XeO[ZOU]YÔ_SZUWRXUT_SO
|[S[fYWO[S\O{WX]TUYXUOa[eOWYcRTWYkO�]TZOZX]Y\RdYgORSdYZZO_bjYXUY\OU_ObeOU]YÔ_SZUWRXUT_SO|[S[fYWO_WO{WX]TUYXUgOZ][ddO
bYORZY\O[ZO[Ob[ZTZOQ_WOWY}TYiTSfOU]YÔ_SUW[XU_W�ZO{VVdTX[UT_SZOQ_WO�[eaYSUkO�]YOZX]Y\RdYO_QO}[dRYZOZ][ddOZU[UYOU]YO
S[aYZO_QO[ddO�RbX_SUW[XU_WZgO�Rb�ZRbX_SUW[XU_WZO[S\Oa[UYWT[dOZRVVdTYWZO[S\OU]YO[a_RSUZOU_ObYX_aYO\RYOU_OY[X]O
bWY[~\_iSObeOZVYXTQTX[UT_SOZYXUT_SkO�]YOZX]Y\RdYO_QO}[dRYZOZ][ddOX_SU[TSgO[d_SfOiTU]OTS\T}T\R[dOi_W~OTUYaZgOZYV[W[UYO
dTSYOTUYaZOQ_WO���Oa_bTdT�[UT_SgOb_S\ZgOTSZRW[SXYgOYUXkgO���O}[dRYO_QO[\aTSTZUW[UT}YOXd_ZYO_RUOZRbaTUU[dZgO�y�O
{dd_i[SXY�Z�OTQOWYcRTWY\OYdZYi]YWYOTSOU]YO�W_jYXUO|[SR[dgO���OZYV[W[UYOZRbU_U[dZObeObRTd\TSfgO[S\O���ObRTd\TSfZOQRWU]YWO
ZYV[W[UY\ObYUiYYSO�{\\TUT_SZ��YiÔ_SZUWRXUT_S�O[S\O��YS_}[UT_SZ��YX_SZUWRXUT_S�O[ZO[VVdTX[bdYkO{UOU]YO\TWYXUT_SO
_QOU]YO{WX]TUYXUgOTUOZ][ddOTSXdR\YOcR[SUTUTYZgOTQO[VVdTX[bdYkO�]YOU_U[dOQ_WO[ddOTUYaZOZ][ddO[ffWYf[UYOU]YÔ_SUW[XUO�Rak

IJKLNLNO{SeOZX]Y\RdYO_QO}[dRYZOU][UOQ[TdZOU_OTSXdR\YOZRQQTXTYSUO\YU[TdgOTZORSb[d[SXY\O_WOY�]TbTUZO�QW_SUOd_[\TSf�O_QOU]YO
}[dRYO_QOU]YÔ_SUW[XU_W�ZOx_W~OiTddObYOWYjYXUY\kO�RWU]YWa_WYgOTQOU]YOZX]Y\RdYO_QO}[dRYZO][ZObYYSO[VVW_}Y\ObeOU]YO
_̂SZUWRXUT_SO|[S[fYWO[S\OU]YO{WX]TUYXUO[S\OTZOZRbZYcRYSUdeORZY\gObRUOd[UYWOTZOQ_RS\ObeOU]YÔ_SZUWRXUT_SO|[S[fYWO_WO
{WX]TUYXUOU_ObYOTaVW_VYWOQ_WO[SeOWY[Z_SgOZRQQTXTYSUOQRS\ZOZ][ddObYOiTU]]Yd\OQW_aOU]YÔ_SUW[XU_W�ZOQRURWYO[VVdTX[UT_SZO
Q_WOV[eaYSUOU_OYSZRWYO[SO[\YcR[UYOWYZYW}YO�Y�XdRZT}YO_QOS_Wa[dOWYU[TS[fY�OU_OX_aVdYUYOU]YÔ_SUW[XU_W�ZOx_W~kO

IJKLNL�O�]YOZX]Y\RdYO_QO}[dRYZOZ][ddObYO\W[QUY\OZ_O[ZOU_OWYQdYXUOaRdUTVdYOX_SZUWRXUT_SOZTUYZgOaRdUTVdYOd_X[UT_SZOiTU]TSO
Y[X]OZTUYgO[\\TUT_SZO}YWZRZOWYS_}[UT_SZO_QOi_W~gO[S\OU]YOdT~YOZ_O[ZOU_OZ[UTZQeO[SeO�YiO�_W~O�U[UYO�\RX[UT_SÒYV[WUaYSUO
WYcRTWYaYSUZOQ_WOU]YO�W_jYXUk

IJKL�J���r�mv��s�wJts�J�v��o��
IJKL�LMOPSO[XX_W\[SXYOiTU]O{WUTXdYO�O_QOU]YO{fWYYaYSUO[S\OU]YO�[eaYSUO�W_XY\RWYZOTSOU]YO�VYXTQTX[UT_SZgOU]YO
_̂SUW[XU_WOZ][ddOZRbaTUOU_OU]YO{WX]TUYXUO[SOTUYaT�Y\O{VVdTX[UT_SOQ_WO�[eaYSUOVWYV[WY\OTSO[XX_W\[SXYOiTU]OU]YO
ZX]Y\RdYO_QO}[dRYZgOS_U[WT�Y\O[S\OWYQdYXUTSfOWYU[TS[fYO[ZOVW_}T\Y\OYdZYi]YWYOTSOU]YÔ_SUW[XUÒ_XRaYSUZkO{VVdTX[UT_SZO
Q_WO�[eaYSUOiTddObYOTSOU]YOXRWWYSUdeO[RU]_WT�Y\OQ_WaO_QO{P{Ò_XRaYSUO��y�O�O�z� gO�{VVdTX[UT_SO[S\ÔYWUTQTX[UYOQ_WO
�[eaYSUg�O[XX_aV[STY\ObeO{P{Ò_XRaYSUO��zy��  �gO�̂_SUTSR[UT_SO�]YYUg�O[S\OaRZUOTSXdR\YO�[\\O[S\�_WO\Y\RXU�O
[\jRZUaYSUZOU_OU]YÔ_SUW[XUO�RaOWYZRdUTSfOQW_aOx_W~OVYWQ_WaY\ORS\YWO[VVW_}Y\Ô][SfYOhW\YWZO�ZVYXTQTY\ORS\YWO
{WUTXdYO��O[S\OZ][ddObYOZ]_iSOZYV[W[UYdeO_SOU]YO[VVdTX[UT_SOQ_WOVWY}T_RZO[S\OXRWWYSUOVYWT_\ZkO�[X]O{VVdTX[UT_SO[S\O
ŶWUTQTX[UYO_QO�[eaYSUOZ][ddObYO[XX_aV[STY\ObeOUi_O���OX_VTYZO_QOU]YO�[eO{VVdTX[UT_SO¡TYSOx[T}YWO[S\O�YdY[ZYOTSOU]YO
Q_WaOZYUOQ_WU]OTSOU]YO�[eaYSUO�W_XY\RWYZOTSOU]YO�VYXTQTX[UT_SZkO�[X]O{VVdTX[UT_SOQ_WO�[eaYSUOZ][ddObYOVWYV[WY\OTSOZRX]O
Q_WaO[S\OZRVV_WUY\ObeOZRX]O\[U[OU_OZRbZU[SUT[UYOU]YÔ_SUW[XU_W�ZOWTf]UOU_OV[eaYSUZO[ZOU]YOhiSYWgÔ_SZUWRXUT_SO
|[S[fYWO_WO{WX]TUYXUOa[eOWYcRTWYOZRX]O[ZOX_VTYZO_QOWYcRTZTUT_SZOQW_aO�RbX_SUW[XU_WO[S\Oa[UYWT[dOZRVVdTYWZkO�[X]O
{VVdTX[UT_SOQ_WO�[eaYSUOQ_Wi[W\Y\OU_OU]YOhiSYWObeOU]YÔ_SZUWRXUT_SO|[S[fYWO_WO{WX]TUYXUOZ][ddObYOZRbjYXUOU_O[R\TUO
[S\O[VVW_}[dObeOU]YOhiSYWOTSO[XX_W\[SXYOiTU]OU]YOhiSYW�ZOS_Wa[dO[R\TUk

IJKL�LMLMO�]YÔ_SZUWRXUT_SO|[S[fYWO[S\O{WX]TUYXUOZ][ddOWY}TYiOU]YO[VVdTX[UT_SOQ_WOV[eaYSUOZRbaTUUY\ObeOU]YO
_̂SUW[XU_WO[S\OZ][ddO[\}TZYOU]YÔ_SUW[XU_WO_QO[SeO[\jRZUaYSUZOU_ObYOa[\YOU]YWYU_kO�]YÔ_SZUWRXUT_SO|[S[fYWO[S\�_WO
U]YO{WX]TUYXUOa[eOa[~YOZRX]O[\jRZUaYSUZORS\YWOU]YOXTWXRaZU[SXYZOZYUOQ_WU]OTSO�YXUT_SO k�k�kOPQO[SeOZRX]O[\jRZUaYSUZO
[WYOa[\YObeOU]YO{WX]TUYXUO_WÔ_SZUWRXUT_SO|[S[fYWgOU]YÔ_SUW[XU_WOZ][ddOZRbaTUO[SO_WTfTS[dOTUYaT�Y\OWY}TZY\O
[VVdTX[UT_SOiTU]O[ddO\_XRaYSU[UT_SOWYcRTWY\ObeO�YXUT_SO kyk�k

IJKL�LMLNO{ZOVW_}T\Y\OTSO�YXUT_SO�kyk gOZRX]O[VVdTX[UT_SZOa[eOTSXdR\YOWYcRYZUZOQ_WOV[eaYSUO_SO[XX_RSUO_QOX][SfYZOTSO
U]YOx_W~OU][UO][}YObYYSOVW_VYWdeO[RU]_WT�Y\ObeÔ_SZUWRXUT_SÔ][SfYÒTWYXUT}YZgO_WObeOTSUYWTaO\YUYWaTS[UT_SZO_QOU]YO
_̂SZUWRXUT_SO|[S[fYWO[S\O{WX]TUYXUgObRUOS_UOeYUOTSXdR\Y\OTSÔ][SfYOhW\YWZk

IJKL�LML�O{VVdTX[UT_SZOQ_WO�[eaYSUOZ][ddOS_UOTSXdR\YOWYcRYZUZOQ_WOV[eaYSUOQ_WOV_WUT_SZO_QOU]YOx_W~OQ_WOi]TX]OU]YO
_̂SUW[XU_WO\_YZOS_UOTSUYS\OU_OV[eO[O�RbX_SUW[XU_WO_WOa[UYWT[dOZRVVdTYWORSdYZZOZRX]Ox_W~O][ZObYYSOVYWQ_WaY\ObeO_U]YWZO
i]_aOU]YÔ_SUW[XU_WOTSUYS\ZOU_OV[ek
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IJKLMLNLOPQRSTUPVWXYSZRSTZUP[\]̂ U_ST\R̀PSa_PbcR_dPYaZUUP̂ZePRTR_SefgTh_P̂_di_RSPjklmnP\gPSa_PZ]\WRSPoW_PSa_P
[\RSdZiS\dP\RPZii\WRSP\gP̂d\pd_YYP̂Ze]_RSỲPU_YYPZRPZ]\WRSPR_i_YYZdePS\PYZSTYgePZRePiUZT]ỲPUT_RỲP\dPqWop]_RSYP
ZpZTRYSP[\RSdZiS\d̀PcaTiaPaZh_PR\SPX__RPYWTSZXUePoTYiaZdp_orPsRPZii\doZRi_PcTSaPV_iST\RPkrtrl̀PSa_PbcR_dPYaZUUP̂ZeP
Sa_P_RSTd_PZ]\WRSPd_SZTR_oPgd\]P̂d_hT\WYP̂d\pd_YYP̂Ze]_RSYPU_YYPSc\PjunPST]_YPSa_PZ]\WRSPd_vWTd_oPS\Pi\]̂ U_S_PTS_]YP
To_RSTgT_oPTRPZPUTYSP̂d_̂Zd_oPTRPZii\doZRi_PcTSaPV_iST\RPkrtruPZRoPSa_PZ]\WRSPd_vWTd_oPS\PYZSTYgePZReP\WSYSZRoTRpPiUZT]ỲP
UT_RỲP\dPqWop]_RSYPZpZTRYSPSa_P[\RSdZiS\dr

IJKLMLNLwPxa_P[\RSdZiS\dPZRoPTSYPVWXi\RSdZiS\dYPZd_Pd_vWTd_oPS\PYWX]TSPi_dSTgT_oP̂Zed\UUPTRg\d]ZST\RPS\PSa_PbcR_dPTRP
Zii\doZRi_PcTSaPy_cPz\d{PVSZS_P|Zcr

IJKLML}PQRU_YYP\Sa_dcTY_P̂d\hTo_oPTRPSa_P[\RSdZiSP~\iW]_RSỲP̂Ze]_RSYPYaZUUPX_P]Zo_P\RPZii\WRSP\gP]ZS_dTZUYPZRoP
_vWT̂]_RSPo_UTh_d_oPZRoPYWTSZXUePYS\d_oPZSPSa_P�d\q_iSPYTS_Pg\dPYWXY_vW_RSPTRi\d̂\dZST\RPTRPSa_P�\d{rPsgPẐ d̂\h_oPTRP
ZohZRi_PTRPcdTSTRpPXePSa_PbcR_d̀P̂Ze]_RSP]ZePYT]TUZdUePX_P]Zo_Pg\dP]ZS_dTZUYPZRoP_vWT̂]_RSPYWTSZXUePYS\d_oP\ggPSa_P
YTS_PZSPZPU\iZST\RPZpd__oPŴ\RPTRPcdTSTRprP�Ze]_RSPg\dP]ZS_dTZUYPZRoP_vWT̂]_RSPYS\d_oP\RP\dP\ggPSa_PYTS_PYaZUUPX_P
i\RoTST\R_oPŴ\RPi\]̂ UTZRi_PXePSa_P[\RSdZiS\dPcTSaP̂d\i_oWd_YPYZSTYgZiS\dePS\PSa_PbcR_dPS\P_YSZXUTYaPSa_PbcR_d�YP
STSU_PS\PYWiaP]ZS_dTZUYPZRoP_vWT̂]_RSP\dP\Sa_dcTY_P̂d\S_iSPSa_PbcR_d�YPTRS_d_YSrPxa_Pi\YSYP\gPẐ ÛTiZXU_PTRYWdZRi_̀P
YS\dZp_̀PZRoPSdZRŶ\dSZST\RPS\PSa_PYTS_Pg\dPYWiaP]ZS_dTZUYPZRoP_vWT̂]_RSPYS\d_oP\ggPSa_PYTS_PYaZUUPR\SPTRid_ZY_PSa_P
[\RSdZiSPVW]r

IJKLML}LN��Ze]_RSP]ZePX_P]Zo_Pg\dP]ZS_dTZUYPZRoP_vWT̂]_RSPo_UTh_d_oPZRoPYWTSZXUePYS\d_oP\RfYTS_Pg\dPgWSWd_P
TRi\d̂\dZST\RPTRPSa_P�\d{̀PYWXq_iSPS\PSa_Pg\UU\cTRpPi\RoTST\RY�

LN �_vW_YSPg\dP̂Ze]_RSPYaZUUPX_Pi\RYTo_d_oPg\dP]ZS_dTZUP\dP_vWT̂]_RS̀PcaTiaPTYPTRPYa\dSP\dPidTSTiZUPYŴ ÛèP
caTiaPaZYPX__RPŶ_iTZUUePgZXdTiZS_oPg\dPSa_P�d\q_iSP\d̀PZSPSa_PoTYid_ST\RP\gPSa_P[\RYSdWiST\RP�ZRZp_dP
ZRoP�diaTS_iS̀Pg\dP\Sa_dP]ZS_dTZUYP\dP_vWT̂]_RSr

L} �Pd_vW_YSPg\dP̂Ze]_RSP\gP]ZS_dTZUPYS\d_oP\RfYTS_P]WYSPX_P]Zo_PXePSa_P[\RSdZiS\dPS_RPj��nPoZeYP̂dT\dPS\P
ZiSWZÙP]\RSaUePiWSf\ggPoZS_Pg\dP�Ze]_RSP�̂ ÛTiZST\RYr

LM �d\i_oWd_YPd_vWTd_oPXePSa_PbcR_dPYaZUUPTRiUWo_̀PXWSPR\SPR_i_YYZdTUePUT]TS_oPS\̀PYWX]TYYT\RPXePSa_P
[\RSdZiS\dPS\PSa_P[\RYSdWiST\RP�ZRZp_dPZRoP�diaTS_iSP\gPXTUUYP\gPYZU_PZRoPXTUUYP\gPUZoTRpPg\dPYWiaP
]ZS_dTZUYPZRoP_vWT̂]_RS̀P̂d\hTYT\RYP\gP\̂ \̂dSWRTSePg\dPSa_P[\RYSdWiST\RP�ZRZp_d�YPZRoP�diaTS_iS�YP
hTYWZUPh_dTgTiZST\RPSaZSPYWiaP]ZS_dTZUYPZRoP_vWT̂]_RSPZd_PTRPgZiSPTRPYS\dZp_�PZRòPTgPYS\d_oP\ggfYTS_̀P
YWX]TYYT\RPXePSa_P[\RSdZiS\dP\gPh_dTgTiZST\RPSaZSPYWiaP]ZS_dTZUYPZRoP_vWT̂]_RSPZd_PYS\d_oPTRPZPX\Ro_oP
cZd_a\WY_r

LO �UUPYWiaP]ZS_dTZUYPZRoP_vWT̂]_RS̀PTRiUWoTRpP]ZS_dTZUYPZRoP_vWT̂]_RSPYS\d_oP\RfYTS_PXWSPR\SPe_SP
TRi\d̂\dZS_oPTRS\PSa_P�\d{̀PŴ\RPcaTiaP̂ZdSTZUP̂Ze]_RSYPaZh_PX__RP]Zo_PYaZUUPX_i\]_PSa_P̂d\̂_dSeP\gP
Sa_PbcR_d̀PXWSPSa_PiZd_PZRoP̂d\S_iST\RP\gPYWiaP]ZS_dTZUYPZRoP_vWT̂]_RSPYaZUUPd_]ZTRPSa_Pd_Ŷ\RYTXTUTSeP
\gPSa_P[\RSdZiS\dPWRSTUPTRi\d̂\dZST\RPTRS\PSa_P�\d{PZRoPZii_̂S_oPXePSa_PbcR_dPZSPYWXYSZRSTZUP
i\]̂ U_ST\R̀PTRiUWoTRpP]ZTRSZTRTRpPTRYWdZRi_Pi\h_dZp_P\RPZPd_̂UZi_]_RSPi\YSPXZYTYPcTSa\WSPh\UWRSZdeP
o_oWiSTXU_r

IJKLML}L}P�Ze]_RSP]ZePX_P]Zo_Pg\dP]ZS_dTZUYPZRoP_vWT̂]_RSPo_UTh_d_oPZRoPYWTSZXUePYS\d_oP\ggfYTS_Pg\dPgWSWd_P
TRi\d̂\dZST\RPTRPSa_P�\d{̀PYWXq_iSPS\PSa_Pg\UU\cTRpPi\RoTST\RY�

LN xa_P[\RSdZiS\dPYaZUUPYWX]TS�PZPcdTSS_RPhZUToZST\RPXePSa_PbcR_d̀P[\RYSdWiST\RP�ZRZp_dP\dP�diaTS_iSPSaZSP
YWiaP]ZS_dTZUYPZd_PYS\d_oPYZg_UeP\ggPYTS_̀PTRPSa_PvWZRSTST_YPZRoPi\RoTST\RPYSZS_oPXePSa_P[\RSdZiS\d�PZPi\̂eP
\gPZRPTRh\Ti_Pg\dPSa_P]ZS_dTZUPZRoP_vWT̂]_RS�PZPXTUUP\gPYZU_P\dP_vWThZU_RSPTRoTiZST\RP\gPSa_PvWZRSTSePZRoP
hZUW_P\gPSa_P]ZS_dTZUP\dP_vWT̂]_RS�PZPcdTSS_RPYSZS_]_RSPTRoTiZSTRpPSa_PU\iZST\RPZRoP]_Sa\oP\gPYS\dZp_�P
ZRoP̂d\̂_dSePTRYWdZRi_Pi_dSTgTiZS_P\dPdTo_dPi\h_dTRpPSa_PŶ_iTgTiP]ZS_dTZUP\dP_vWT̂]_RS̀PcaTiaPYaZUUP
RZ]_PSa_PbcR_dPZYPZRPZooTST\RZUPTRYWd_oP̂ZdSerP

L} xa_P[\RSdZiS\dPYaZUUPYWX]TSPZPh_dTgTiZST\RPSaZSPYWiaP]ZS_dTZUYPZRoP_vWT̂]_RSPZd_PYS\d_oPTRPZPX\Ro_oP
cZd_a\WY_r

LM �Pd_vW_YSPg\dP̂Ze]_RSP\gP]ZS_dTZUPYS\d_oP\ggfYTS_P]WYSPX_P]Zo_PXePSa_P[\RSdZiS\dP��PoZeYP̂dT\dPS\P
ZiSWZÙP]\RSaUePiWSf\ggPoZS_Pg\dP�Ze]_RSP�̂ ÛTiZST\RYr

LO �UUPYWiaP]ZS_dTZUYPZRoP_vWT̂]_RSPŴ\RPcaTiaP̂ZdSTZUP̂Ze]_RSYPaZh_PX__RP]Zo_PYaZUUPX_i\]_PSa_P
d̂\̂_dSeP\gPSa_PbcR_d̀PXWSPSa_PiZd_PZRoP̂d\S_iST\RP\gPYWiaP]ZS_dTZUYPZRoP_vWT̂]_RSPYaZUUPd_]ZTRPSa_P
d_Ŷ\RYTXTUTSeP\gPSa_Pi\RSdZiS\dPWRSTUPTRi\d̂\dZST\RPTRS\PSa_P�\d{PZRoPZii_̂S_oPXePSa_PbcR_dPZSP
YWXYSZRSTZUPi\]̂ U_ST\R̀PTRiUWoTRpP]ZTRSZTRTRpPTRYWdZRi_Pi\h_dZp_P\RPZPd_̂UZi_]_RSPi\YSPXZYTYPcTSa\WSP
h\UWRSZdePo_oWiSTXU_r
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IJKLMLMNOPQNRSTUVWXUSVNYWVVWTUZNUPWUNU[U\QNUSNW\\N]SV̂NXS_QVQ̀NabNWTNcdd\[XWU[STNeSVNfWbgQTUNY[\\NdWZZNUSNUPQNhYTQVNTSN
\WUQVNUPWTNUPQNU[gQNSeNdWbgQTUiNOPQNRSTUVWXUSVNejVUPQVNYWVVWTUZNUPWUNjdSTNZjag[UUW\NSeNWTNcdd\[XWU[STNeSVNfWbgQTUNW\\N
]SV̂NeSVNYP[XPNRQVU[e[XWUQZNeSVNfWbgQTUNPW_QNaQQTNdVQ_[SjZ\bN[ZZjQ̀NWT̀NdWbgQTUZNVQXQ[_Q̀NeVSgNUPQNhYTQVNZPW\\kNUSN
UPQNaQZUNSeNUPQNRSTUVWXUSVlZN̂TSY\Q̀mQkN[TeSVgWU[STNWT̀NaQ\[QekNaQNeVQQNWT̀NX\QWVNSeN\[QTZkNX\W[gZkNZQXjV[UbN[TUQVQZUZNSVN
QTXjgaVWTXQZN[TNeW_SVNSeNUPQNRSTUVWXUSVkNnjaXSTUVWXUSVZkNgWUQV[W\NZjdd\[QVZkNSVNSUPQVNdQVZSTZNSVNQTU[U[QZNgŴ[TmNWN
X\W[gNabNVQWZSTNSeNPW_[TmNdVS_[̀Q̀N\WaSVkNgWUQV[W\ZNWT̀NQoj[dgQTUNVQ\WU[TmNUSNUPQN]SV̂i

IJKLMLpNOPQNRSTUVWXUSVNejVUPQVNQqdVQZZ\bNjT̀QVUŴQZNUSǸQeQT̀NUPQNrT̀QgT[UQQZNsWZǸQe[TQ̀NdVQ_[SjZ\bN[TNnQXU[STNtiuvwkN
WUNUPQNRSTUVWXUSVlZNZS\QNQqdQTZQkNWmW[TZUNWTbNWXU[STZkN\WYZj[UZNSVNdVSXQQ̀[TmZNaVSjmPUNWmW[TZUNrT̀QgT[UQQZNWZNWNVQZj\UN
SeN\[QTZNe[\Q̀NWmW[TZUNUPQNhYTQVkNUPQN]SV̂kNUPQNZ[UQNSeNWTbNSeNUPQN]SV̂kNUPQNfVSxQXUNZ[UQNWT̀NWTbN[gdVS_QgQTUZNUPQVQSTkN
dWbgQTUZǸjQNUPQNRSTUVWXUSVNSVNWTbNdSVU[STNSeNUPQNdVSdQVUbNSeNWTbNSeNUPQNrT̀QgT[U[QZNsVQeQVVQ̀NUSNXS\\QXU[_Q\bNWZN\[QTZN
[TNUP[ZNnQXU[STNyitizwiNOPQNRSTUVWXUSVNPQVQabNWmVQQZNUSǸQeQT̀kN[T̀QgT[ebkNWT̀NPS\̀NrT̀QgT[UQQZNPWVg\QZZNWmW[TZUNWTbN
ZjXPN\[QTZNSVNX\W[gZNSeN\[QTNWT̀NWmVQQZNUSNdWbNWTbNxj̀mgQTUNSVN\[QTNVQZj\U[TmNeVSgNWTbNZjXPNWXU[STZkN\WYZj[UZkNSVN
dVSXQQ̀[TmZi

IJKLML{NOPQNhYTQVNZPW\\NVQ\QWZQNWTbNdWbgQTUZNY[UPPQ\̀ǸjQNUSNWN\[QTNSVNWNX\W[gNSeN\[QTN[eNUPQNRSTUVWXUSVNSaUW[TZN
ZQXjV[UbNWXXQdUWa\QNUSNUPQNhYTQVNSVNWN\[QTNaST̀NYP[XPN[Z|NsuwN[ZZjQ̀NabNWNZjVQUbNWXXQdUWa\QNUSNUPQNhYTQVkNs}wN[TNeSVgN
WT̀NZjaZUWTXQNZWU[ZeWXUSVbNUSNUPQNhYTQVkNWT̀NstwN[TNWTNWgSjTUNTSUN\QZZNUPWTNhTQN~jT̀VQ̀N�[eUbNdQVXQTUNsu���wNSeNZjXPN
\[QTNX\W[giN�bNdSZU[TmNWN\[QTNaST̀NSVNSUPQVNWXXQdUWa\QNZQXjV[UbkNPSYQ_QVkNUPQNRSTUVWXUSVNZPW\\NTSUNaQNVQ\[Q_Q̀NSeNWTbN
VQZdSTZ[a[\[U[QZNSVNSa\[mWU[STZNjT̀QVNUP[ZNnQXU[STNyitkN[TX\j̀[TmkNY[UPSjUN\[g[UWU[STkNUPQǸjUbNUSǸQeQT̀NWT̀N[T̀QgT[ebN
UPQNrT̀QgT[U[QZN[TNWTNWXU[STNSTNUPQN\[QTkN\[QTǸ[ZXPWVmQNaST̀NSVNjT̀QV\b[TmǸQaUiNOPQNXSZUNSeNWTbNdVQg[jgZN[TXjVVQ̀N[TN
XSTTQXU[STNY[UPNZjXPNaST̀ZNWT̀NZQXjV[UbNZPW\\NaQNUPQNVQZdSTZ[a[\[UbNSeNUPQNRSTUVWXUSVNWT̀NZPW\\NTSUNaQNdWVUNSekNSVNXWjZQN
WTbNẀxjZUgQTUNUSkNUPQNRSTUVWXUNnjgi

IJKLpJ������������J���J�������
IJKLpL�NOPQNRSTZUVjXU[STN�WTWmQVNY[\\kNY[UP[TNZQ_QTNs�wǸWbZNWeUQVNUPQNRSTZUVjXU[STN�WTWmQVlZNVQXQ[dUNSeNUPQN
RSTUVWXUSVlZNcdd\[XWU[STNeSVNfWbgQTUkNVQ_[QYNUPQNcdd\[XWU[STkNXQVU[ebNUPQNWgSjTUNUPQNRSTZUVjXU[STN�WTWmQVN
Q̀UQVg[TQZN[ZǸjQNUPQNRSTUVWXUSVkNWT̀NeSVYWV̀NUPQNRSTUVWXUSVlZNcdd\[XWU[STNWT̀NRQVU[e[XWUQNeSVNfWbgQTUNUSNUPQN
cVXP[UQXUiN][UP[TNZQ_QTNs�wǸWbZNWeUQVNUPQNcVXP[UQXUNVQXQ[_QZNUPQNRSTUVWXUSVlZNcdd\[XWU[STNeSVNfWbgQTUNeVSgNUPQN
RSTZUVjXU[STN�WTWmQVkNUPQNcVXP[UQXUNY[\\NQ[UPQVN[ZZjQNUSNUPQNhYTQVNWNRQVU[e[XWUQNeSVNfWbgQTUkNY[UPNWNXSdbNUSNUPQN
RSTZUVjXU[STN�WTWmQVkNeSVNZjXPNWgSjTUNWZNUPQNcVXP[UQXUǸQUQVg[TQZN[ZNdVSdQV\bǸjQkNSVNTSU[ebNUPQNRSTZUVjXU[STN
�WTWmQVNWT̀NhYTQVN[TNYV[U[TmNSeNUPQNcVXP[UQXUlZNVQWZSTZNeSVNY[UPPS\̀[TmNXQVU[e[XWU[STN[TNYPS\QNSVN[TNdWVUNWZNdVS_[̀Q̀N
[TNnQXU[STNyi�iuiNOPQNRSTZUVjXU[STN�WTWmQVNY[\\NdVSgdU\bNeSVYWV̀NUSNUPQNRSTUVWXUSVNUPQNcVXP[UQXUlZNTSU[XQNSeN
Y[UPPS\̀[TmNXQVU[e[XWU[STi

IJKLpL�N]PQVQNUPQVQN[ZNgSVQNUPWTNSTQNRSTUVWXUSVNdQVeSVg[TmNdSVU[STZNSeNUPQNfVSxQXUkNUPQNRSTZUVjXU[STN�WTWmQVNY[\\kN
Y[UP[TNZQ_QTNs�wǸWbZNWeUQVNUPQNRSTZUVjXU[STN�WTWmQVNVQXQ[_QZNW\\NSeNUPQNRSTUVWXUSVZlNcdd\[XWU[STZNeSVNfWbgQTU|NsuwN
VQ_[QYNUPQNcdd\[XWU[STZNWT̀NXQVU[ebNUPQNWgSjTUNUPQNRSTZUVjXU[STN�WTWmQVǸQUQVg[TQZN[ZǸjQNQWXPNSeNUPQNRSTUVWXUSVZ�N
s}wNdVQdWVQNWNnjggWVbNSeNRSTUVWXUSVZlNcdd\[XWU[STZNeSVNfWbgQTUNabNXSga[T[TmN[TeSVgWU[STNeVSgNQWXPNRSTUVWXUSVlZN
Wdd\[XWU[STNY[UPN[TeSVgWU[STNeVSgNZ[g[\WVNWdd\[XWU[STZNeSVNdVSmVQZZNdWbgQTUZNeVSgNUPQNSUPQVNRSTUVWXUSVZ�NstwNdVQdWVQNWN
fVSxQXUNcdd\[XWU[STNWT̀NRQVU[e[XWUQNeSVNfWbgQTU�NszwNXQVU[ebNUPQNWgSjTUNUPQNRSTZUVjXU[STN�WTWmQVǸQUQVg[TQZN[ZǸjQN
W\\NRSTUVWXUSVZ�NWT̀Ns�wNeSVYWV̀NUPQNnjggWVbNSeNRSTUVWXUSVZlNcdd\[XWU[STZNeSVNfWbgQTUNWT̀NfVSxQXUNcdd\[XWU[STNWT̀N
RQVU[e[XWUQNeSVNfWbgQTUNUSNUPQNcVXP[UQXUi

IJKLpL�L�N][UP[TNZQ_QTNs�wǸWbZNWeUQVNUPQNcVXP[UQXUNVQXQ[_QZNUPQNfVSxQXUNcdd\[XWU[STNWT̀NfVSxQXUNRQVU[e[XWUQNeSVNfWbgQTUN
WT̀NUPQNnjggWVbNSeNRSTUVWXUSVZlNcdd\[XWU[STZNeSVNfWbgQTUNeVSgNUPQNRSTZUVjXU[STN�WTWmQVkNUPQNcVXP[UQXUNY[\\NQ[UPQVN
suwN[ZZjQNUSNUPQNhYTQVNWNfVSxQXUNRQVU[e[XWUQNeSVNfWbgQTUkNY[UPNWNXSdbNUSNUPQNRSTZUVjXU[STN�WTWmQV�NSVNs}wN[ZZjQNUSNUPQN
hYTQVNWNfVSxQXUNRQVU[e[XWUQNeSVNfWbgQTUNeSVNZjXPNWgSjTUNWZNUPQNcVXP[UQXUǸQUQVg[TQZN[ZNdVSdQV\bǸjQkNWT̀NTSU[ebNUPQN
RSTZUVjXU[STN�WTWmQVNWT̀NhYTQVNSeNUPQNcVXP[UQXUlZNVQWZSTZNeSVNY[UPPS\̀[TmNXQVU[e[XWU[STN[TNdWVUNWZNdVS_[̀Q̀N[TN
nQXU[STNyi�iu�NSVNstwNY[UPPS\̀NXQVU[e[XWU[STNSeNUPQNQTU[VQNfVSxQXUNcdd\[XWU[STNeSVNfWbgQTUkNWT̀NTSU[ebNUPQNRSTZUVjXU[STN
�WTWmQVNWT̀NhYTQVNSeNUPQNcVXP[UQXUlZNVQWZSTNeSVNY[UPPS\̀[TmNXQVU[e[XWU[STN[TNYPS\QNWZNdVS_[̀Q̀N[TNnQXU[STNyi�iuiNOPQN
RSTZUVjXU[STN�WTWmQVNY[\\NdVSgdU\bNeSVYWV̀NUPQNcVXP[UQXUlZNTSU[XQNSeNY[UPPS\̀[TmNXQVU[e[XWU[STNUSNUPQNRSTUVWXUSVZi

IJKLpLMNOPQNRSTZUVjXU[STN�WTWmQVlZNXQVU[e[XWU[STNSeNWTNcdd\[XWU[STNeSVNfWbgQTUNZPW\\NaQNaWZQ̀NjdSTNUPQNRSTZUVjXU[STN
�WTWmQVlZNQ_W\jWU[STNSeNUPQN]SV̂NWT̀NUPQN[TeSVgWU[STNdVS_[̀Q̀NWZNdWVUNSeNUPQNcdd\[XWU[STNeSVNfWbgQTUiNOPQN
RSTZUVjXU[STN�WTWmQVlZNXQVU[e[XWU[STNY[\\NXSTZU[UjUQNWNVQdVQZQTUWU[STNUPWUkNUSNUPQNaQZUNSeNUPQNRSTZUVjXU[STN�WTWmQVlZN
T̂SY\Q̀mQkN[TeSVgWU[STNWT̀NaQ\[QekNUPQN]SV̂NPWZNdVSmVQZZQ̀NUSNUPQNdS[TUN[T̀[XWUQ̀NWT̀NUPQNojW\[UbNSeNUPQN]SV̂N[ZN[TN
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IJJKLMINJOPQRSTPSTOPUKNSLIJSPVKJWXONSYZP[TOPJOLSR\RJISRKNPQR]]PI]YKPJKNYSRSWSOPIPLOJKXXONMISRKNPSKPSTOP̂LJTRSOJSPINMP
_QNOLPSTISPSTOPUKNSLIJSKLP̀OPaIRMPSTOPIXKWNSPJOLSR\ROMZ

bcdefefP[TOP̂LJTRSOJSgYPRYYWINJOPK\PIPUOLSR\RJISOP\KLPhIiXONSPYTI]]P̀OP̀IYOMPWaKNPSTOP̂LJTRSOJSgYPOjI]WISRKNPK\PSTOP
kKLlmPSTOPLOJKXXONMISRKNPK\PSTOPUKNYSLWJSRKNPnINIoOLmPINMPRN\KLXISRKNPaLKjRMOMPIYPaILSPK\PSTOP̂aa]RJISRKNP\KLP
hIiXONSZP[TOP̂LJTRSOJSgYPJOLSR\RJISRKNPQR]]PJKNYSRSWSOPIPLOaLOYONSISRKNPSTISmPSKPSTOP̀OYSPK\PSTOP̂LJTRSOJSgYPlNKQ]OMoOmP
RN\KLXISRKNPINMP̀O]RO\mPSTOPkKLlPTIYPaLKoLOYYOMPSKPSTOPaKRNSPRNMRJISOMmPSTISPSTOPpWI]RSiPK\PSTOPkKLlPRYPRNPIJJKLMINJOP
QRSTPSTOPUKNSLIJSPVKJWXONSYmPINMPSTISPSTOPUKNSLIJSKLPRYPONSRS]OMPSKPaIiXONSPRNPSTOPIXKWNSPJOLSR\ROMZ

bcdefeqP[TOPLOaLOYONSISRKNYPXIMOPaWLYWINSPSKPrOJSRKNYPsZtZuPINMPsZtZtPILOPYẀvOJSPSKPINPOjI]WISRKNPK\PSTOPkKLlP\KLP
JKN\KLXINJOPQRSTPSTOPUKNSLIJSPVKJWXONSYPWaKNPrẀYSINSRI]PUKXa]OSRKNmPSKPLOYW]SYPK\PYẀYOpWONSPSOYSYPINMP
RNYaOJSRKNYmPSKPJKLLOJSRKNPK\PXRNKLPMOjRISRKNYP\LKXPSTOPUKNSLIJSPVKJWXONSYPaLRKLPSKPJKXa]OSRKNPINMPSKPYaOJR\RJP
pWI]R\RJISRKNYPOwaLOYYOMP̀iPSTOPUKNYSLWJSRKNPnINIoOLPKLP̂LJTRSOJSZ

bcdefexP[TOPRYYWINJOPK\PIPYOaILISOPUOLSR\RJISOP\KLPhIiXONSPKLPIPhLKvOJSPUOLSR\RJISOP\KLPhIiXONSPQR]]PNKSP̀OPIP
LOaLOYONSISRKNPSTISPSTOPUKNYSLWJSRKNPnINIoOLPKLP̂LJTRSOJSPTIYPyz{PXIMOPOwTIWYSRjOPKLPJKNSRNWKWYPKN|YRSOPRNYaOJSRKNYP
SKPJTOJlPSTOPpWI]RSiPKLPpWINSRSiPK\PSTOPkKLlmPy}{PLOjROQOMPSTOPUKNSLIJSKLgYPJKNYSLWJSRKNPXOINYmPXOSTKMYmPSOJTNRpWOYmP
YOpWONJOYPKLPaLKJOMWLOYmPyu{PLOjROQOMPJKaROYPK\PLOpWRYRSRKNYPLOJORjOMP\LKXPrẀJKNSLIJSKLYPINMPXISOLRI]PYWaa]ROLYPINMP
KSTOLPMISIPLOpWOYSOMP̀iPSTOP_QNOLPSKPYẀYSINSRISOPSTOPUKNSLIJSKLgYPLRoTSPSKPaIiXONSPKLPyt{PXIMOPOwIXRNISRKNPSKP
IYJOLSIRNPTKQPKLP\KLPQTISPaWLaKYOPSTOPUKNSLIJSKLPTIYPWYOMPXKNOiPaLOjRKWY]iPaIRMPKNPIJJKWNSPK\PSTOPUKNSLIJSPrWXZ

bcdeqc~��������c��c��������c�������������
bcdeqe�P[TOPUKNYSLWJSRKNPnINIoOLPKLP̂LJTRSOJSPXIiPQRSTTK]MPIPUOLSR\RJISOP\KLPhIiXONSPRNPQTK]OPKLPRNPaILSmPSKPSTOP
OwSONSPLOIYKNÌ]iPNOJOYYILiPSKPaLKSOJSPSTOP_QNOLmPR\PRNPSTOPUKNYSLWJSRKNPnINIoOLgYPKLP̂LJTRSOJSgYPKaRNRKNPSTOP
LOaLOYONSISRKNYPSKPSTOP_QNOLPLOpWRLOMP̀iPrOJSRKNPsZtZtPINMPsZtZ�PJINNKSP̀OPXIMOZP�\PSTOPUKNYSLWJSRKNPnINIoOLPKLP
L̂JTRSOJSPRYPWNÌ]OPSKPJOLSR\iPaIiXONSPRNPSTOPIXKWNSPK\PSTOP̂aa]RJISRKNmPSTOPUKNYSLWJSRKNPnINIoOLPQR]]PNKSR\iPSTOP
UKNSLIJSKLPINMP_QNOLPIYPaLKjRMOMPRNPrOJSRKNPsZtZzZP�\PSTOPUKNSLIJSKLmPUKNYSLWJSRKNPnINIoOLPINMP̂LJTRSOJSPJINNKSP
IoLOOPKNPIPLOjRYOMPIXKWNSmPSTOP̂LJTRSOJSPQR]]PaLKXaS]iPRYYWOPIPUOLSR\RJISOP\KLPhIiXONSP\KLPSTOPIXKWNSP\KLPQTRJTPSTOP
L̂JTRSOJSPRYPÌ]OPSKPXIlOPYWJTPLOaLOYONSISRKNYPSKPSTOP_QNOLZP[TOPUKNYSLWJSRKNPnINIoOLPKLP̂LJTRSOJSPXIiPI]YKP
QRSTTK]MPIPUOLSR\RJISOP\KLPhIiXONSPKLmP̀OJIWYOPK\PYẀYOpWONS]iPMRYJKjOLOMPOjRMONJOPKLPYẀYOpWONSPK̀YOLjISRKNYmPXIiP
NW]]R\iPSTOPQTK]OPKLPIPaILSPK\PIPUOLSR\RJISOP\KLPhIiXONSPaLOjRKWY]iPRYYWOMmPSKPYWJTPOwSONSPIYPXIiP̀OPNOJOYYILiPRNPSTOP
UKNYSLWJSRKNPnINIoOLgYPKLP̂LJTRSOJSgYPKaRNRKNPSKPaLKSOJSPSTOP_QNOLP\LKXP]KYYP\KLPQTRJTPSTOPUKNSLIJSKLPRYPLOYaKNYR̀]OmP
RNJ]WMRNoP]KYYPLOYW]SRNoP\LKXPSTOPIJSYPINMPKXRYYRKNYPMOYJLR̀OMPRNPrOJSRKNPuZuZ}P̀OJIWYOPK\

e� MO\OJSRjOPkKLlPNKSPLOXOMROM�
e� STRLMPaILSiPJ]IRXYP\R]OMPKLPLOIYKNÌ]OPOjRMONJOPRNMRJISRNoPaLK̀Ì]OP\R]RNoPK\PYWJTPJ]IRXYPWN]OYYPYOJWLRSiP

IJJOaSÌ]OPSKPSTOP_QNOLPRYPaLKjRMOMP̀iPSTOPUKNSLIJSKL�
e� \IR]WLOPK\PSTOPUKNSLIJSKLPSKPXIlOPaIiXONSYPaLKaOL]iPSKPrẀJKNSLIJSKLYPKLPYWaa]ROLYP\KLP]ÌKLmPXISOLRI]YP

KLPOpWRaXONS�
ef LOIYKNÌ]OPOjRMONJOPSTISPSTOPkKLlPJINNKSP̀OPJKXa]OSOMP\KLPSTOPWNaIRMP̀I]INJOPK\PSTOPUKNSLIJSPrWX�
eq MIXIoOPSKPSTOP_QNOLmPINKSTOLPhLRXOPUKNSLIJSKLPKLPIPrOaILISOPUKNSLIJSKL�
ex LOIYKNÌ]OPOjRMONJOPSTISPSTOPkKLlPQR]]PNKSP̀OPJKXa]OSOMPQRSTRNPSTOPUKNSLIJSP[RXOmPINMPSTISPSTOPWNaIRMP

Ì]INJOPQKW]MPNKSP̀OPIMOpWISOPSKPJKjOLPIJSWI]PKLP]RpWRMISOMPMIXIoOYP\KLPSTOPINSRJRaISOMPMO]Ii�P
e� \IR]WLOPSKPJILLiPKWSPSTOPkKLlPRNPIJJKLMINJOPQRSTPSTOPUKNSLIJSPVKJWXONSY�
e� LOJORaSP̀iPSTOP_QNOLPK\PIPNKSRJOPK\PQRSTTK]MRNoP\LKXPSTOP�OQP�KLlPrSISOPVOaILSXONSPK\P�ÌKLPKLPKSTOLP

IMXRNRYSLISRjOPIoONJROYPTIjRNoPvWLRYMRJSRKNPKjOLPSTOPhLKvOJS�
ed \IR]WLOPSKPJKXa]iPQRSTPIaa]RJÌ]OP\OMOLI]mPYSISOPKLP]KJI]PYSISWSOYmPLOoW]ISRKNYmPINM�KLP]IQYmPRNJ]WMRNomP

QRSTKWSP]RXRSISRKNmP]IQYPINMPLOoW]ISRKNYPIaa]RJÌ]OPSKPSTOPaLKjRYRKNPK\PJOLSR\ROMPaIiLK]]Y�
e�� \IR]WLOPK\PSTOPUKNSLIJSKLPSKPaLKjRMOPOwOJWSOMPaOL\KLXINJOPINMPaIiXONSP̀KNMYPINMPIPJWLLONSPJOLSR\RJISOP

K\PRNYWLINJOPINMPONMKLYOXONSY�
e�� LOIYKNÌ]OPOjRMONJOPSTISPSTOPkKLlPTIYPNKSPaLKoLOYYOMPIYPRNMRJISOMPKNPSTOP̂aa]RJISRKNP\KLPhIiXONS�P
e�� MIXIoOYPJIWYOMPSKPSTOP_QNOLmPUKNYSLWJSRKNPnINIoOLmPSTOP̂LJTRSOJSPKLPINKSTOLPUKNSLIJSKLPIYPIPLOYW]SP

STOPUKNSLIJSKLgYPaOL\KLXINJOPK\PRSYPkKLl�P
e�� STOP̂LJTRSOJSgYPINM�KLPSTOPUKNYSLWJSRKNPnINIoOLgYPMRYJKjOLiPKLPK̀YOLjISRKNPK\PQKLlPQTRJTPTIYP̀OONP

aLOjRKWY]iPaIRMP\KLP̀iPSTOP_QNOLPQTRJTPRYPMO\OJSRjOPINM�KLPRNJKXa]OSO�P
e�f [TOPIXKWNSPLOpWOYSOMPOwJOOMYPSTOPaOLJONSPJKXa]OSRKNPK\PkKLlPKNPSTOPYRSO�PKL
e�q L̀OIJTPK\PSTRYP̂oLOOXONSZ
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IJKLMKNOKPQRMQSTKNUTUVKUQKTKJTLNMWNTKNUTXJQOKYZWKMJQT[PQPSUYTPQR\JYT]YWNMKUWKTWUYKM̂_TPQT]̀ àMWPKMJQT̂JYTbP_cUQKdT
KNUTeLQUYTONPaaTNPfUTKNUTYMSNKTKJTLMKNNJaRT̀P_cUQKdTMQTLNJaUTJYTMQT̀PYKdTONJZaRTKNUTeLQUYTRUKUYcMQUTKNPKTPQ_TĴTKNUT
SYJZQROT̂JYTLMKNNJaRMQSTWUYKM̂MWPKMJQTOUKT̂JYKNTMQTKNMOTgUWKMJQThijikTRJTMQT̂PWKTUVMOKiTl̂TKNUTeLQUYTLMKNNJaROT̀P_cUQKdTMQT
LNJaUTJYTMQT̀PYKdTKNUTeLQUYTONPaaT̀YJc̀ Ka_T̀YJfMRUTKJTKNUTXJQKYPWKJYdT]YWNMKUWKTPQRTXJQOKYZWKMJQT[PQPSUYTPTLYMKKUQT
UV̀aPQPKMJQTĴTKNUTYUPOJQmOnT̂JYTLNMWNT̀P_cUQKTMOTLMKNNUaRTPQRTONPaaT̀YJc̀ Ka_T̀P_dTMQTPWWJYRPQWUTLMKNTKNUTXJQKYPWKT
oJWZcUQKOdTPaaTPcJZQKOTLNMWNTPYUTQJKTMQTRMÒZKUi

pqrstsuTl̂TKNUTXJQKYPWKJYTRMÒZKUOTPQ_TRUKUYcMQPKMJQTv_TKNUTeLQUYdTXJQOKYZWKMJQT[PQPSUYTJYT]YWNMKUWKTLMKNTYUSPYRTKJT
PQ_TXUYKM̂MWPKUT̂JYTbP_cUQKTJYTMQTKNUTUfUQKTĴTPTvJQPT̂MRUTRMÒZKUTvUKLUUQTKNUTXJQKYPWKJYTPQRTeLQUYdTKNUTXJQKYPWKJYT
QUfUYKNUaUOOTONPaaTUV̀URMKMJZOa_TWJQKMQZUTKJT̀YJOUWZKUTKNUTwJYxTPQRTcP_TOZvcMKTPTXaPMcTMQTPWWJYRPQWUTLMKNT]YKMWaUT
kji

pqrstsyTwNUQTKNUTPvJfUTYUPOJQOT̂JYTLMKNNJaRMQSTWUYKM̂MWPKMJQTJYTKNUTeLQUYzOTLMKNNJaRMQSTĴT̀P_cUQKTPYUTYUcJfURdT
WUYKM̂MWPKMJQTLMaaTvUTcPRUT̂JYTPcJZQKOT̀YUfMJZOa_TLMKNNUaRi

pqrsts{Tl̂TKNUT]YWNMKUWKTJYTXJQOKYZWKMJQT[PQPSUYTLMKNNJaROTWUYKM̂MWPKMJQT̂JYT̀P_cUQKTZQRUYTgUWKMJQThijikdTJYTM̂TKNUT
eLQUYTJKNUYLMOUTRUUcOTMKTQUWUOOPY_TKJT̀YJKUWKTMKOTMQKUYUOKOTJYTKNUTMQKUYUOKOTĴTKNUTbYJ|UWKdTKNUTeLQUYTcP_dTPKTMKOTOJaUT
J̀KMJQdTMOOZUT|JMQKTWNUWxOTKJTKNUTXJQKYPWKJYTPQRTKJTPQ_TgZvWJQKYPWKJYTJYTcPKUYMPaTJYTU}ZM̀cUQKTOZ̀ àMUYOTKJTLNJcTKNUT
XJQKYPWKJYT̂PMaURTKJTcPxUT̀P_cUQKT̂JYTwJYxT̀YJ̀UYa_T̀UŶJYcURTJYTcPKUYMPaTJYTU}ZM̀cUQKTOZMKPva_TRUaMfUYURiTl̂TKNUT
eLQUYTcPxUOT̀P_cUQKOTv_T|JMQKTWNUWxdTKNUTeLQUYTONPaaTQJKM̂_TKNUT]YWNMKUWKTPQRTKNUTXJQOKYZWKMJQT[PQPSUYTPQRTvJKNT
LMaaTYÛaUWKTOZWNT̀P_cUQKTJQTKNUTQUVKTXUYKM̂MWPKUT̂JYTbP_cUQKi

pqrststTIJKLMKNOKPQRMQSTPQ_KNMQSTPvJfUTKJTKNUTWJQKYPY_dTKNUTeLQUYTNPOTKNUTYMSNKTKJTLMKNNJaRT̀P_cUQKTKJTKNUTXJQKYPWKJYT
KJT̀YJKUWKTMKOUâTPSPMQOKTRPcPSUOTMQWZYYURTJYTLNMWNTcP_TvUTMQWZYYURTPOTPTYUOZaKTĴTKNUTXJQKYPWKJYzOTvYUPWNTJYT
QUSaMSUQWUdTMQWaZRMQSdTvZKTQJKTaMcMKURTKJdTKNUTMKUcOTOUKT̂JYKNTMQTgUWKMJQThijikiTwMKNTYUÒUWKTKJTPQ_TaMUQOdTWaPMcOdTJYTJKNUYT
WMYWZcOKPQWUOT̂JYTLNMWNTKNUTeLQUYTMOTUQKMKaURTKJTLMKNNJaRT̀P_cUQKOT̀ZYOZPQKTKJTRUWMOMJQOTv_TKNUT]YWNMKUWKT̀ZYOZPQKTKJT
gUWKMJQThijikdTKNUTeLQUYTONPaaTvUTUQKMKaURTKJTLMKNNJaRTPTOZcTU}ZPaTKJTKLMWUTKNUTOKPKURTPcJZQKOTĴTOZWNTaMUQOTJYTWaPMcOdT
JYdTLNUYUTKNUYUTMOTQJTOKPKURTPcJZQKdTKLMWUTKNUTPcJZQKTRUKUYcMQURTv_TKNUT]YWNMKUWKTKJTvUTQUWUOOPY_TKJT̀YJKUWKTKNUT
MQKUYUOKOTĴTKNUTeLQUYiT~NUTeLQUYTLMaaTYUaUPOUT̀P_cUQKOTLMKNNUaRTRZUTKJTaMUQOT̀YJfMRURTKNPKTKNUTXJQKYPWKJYTJvKPMQOTPT
RMOWNPYSUTĴTYUWJYRTĴTOZWNTaMUQdTv_TvJQRMQSTJYTJKNUYLMOUiT�_T̀JOKMQSTPTaMUQTRMOWNPYSUTvJQRdTNJLUfUYdTKNUTXJQKYPWKJYT
ONPaaTQJKTvUTYUaMUfURTĴTPQ_TYUÒJQOMvMaMKMUOTJYTJvaMSPKMJQOTZQRUYTKNUT]SYUUcUQKdTMQWaZRMQSdTLMKNJZKTaMcMKPKMJQdTKNUTRZK_T
KJTRÛUQRdTMQRUcQM̂_dTPQRTNJaRTNPYcaUOOTKNUTlQRUcQMKUUOTmPOTRÛMQURT̀YUfMJZOa_TMQTgUWKMJQT�ik�niT~NUTWJOKTĴTPQ_T
ỲUcMZcOTJYTJKNUYTUV̀UQOUOTMQWZYYURTMQTWJQQUWKMJQTLMKNTOZWNTvJQROTJYTJKNUYTcUPQOTĴTRMOWNPYSUTĴTYUWJYRTONPaaTvUTKNUT
OJaUTYUÒJQOMvMaMK_TĴTKNUTXJQKYPWKJYTPQRTONPaaTQJKTvUT̀PYKTĴdTJYTWPZOUTPQ_TPR|ZOKcUQKTKJdTKNUTXJQKYPWKTgZci

pqrsts�Tl̂TKNUTeLQUYTMOTUQKMKaURTKJTYUMcvZYOUcUQKTJYT̀P_cUQKT̂YJcTKNUTXJQKYPWKJYTZQRUYTJYT̀ZYOZPQKTKJTKNUTXJQKYPWKdT
MQWaZRMQSTvZKTQJKTaMcMKURTKJTKNUOUT�UQUYPaTXJQRMKMJQOdTOZWNT̀P_cUQKTONPaaTvUTcPRUT̀YJc̀ Ka_TZ̀JQTRUcPQRTv_TKNUT
eLQUYiTIJKLMKNOKPQRMQSTPQ_KNMQSTWJQKPMQURTNUYUMQTKJTKNUTWJQKYPY_dTM̂TKNUTXJQKYPWKJYT̂PMaOTKJT̀YJc̀ Ka_TcPxUTPQ_T
P̀_cUQKTRZUTKNUTeLQUYdTJYTKNUTeLQUYTMQWZYOTPQ_TWJOKOTPQRTUV̀UQOUOTKJTWZYUTPQ_TRÛPZaKTĴTKNUTXJQKYPWKJYTJYTKJTWJYYUWKT
RÛUWKMfUTLJYxdTKNUTeLQUYTONPaaTNPfUTPQTPvOJaZKUTYMSNKTKJTĴ̂OUKTOZWNTPcJZQKTPSPMQOKTKNUTXJQKYPWKTgZcTPQRTcP_dTMQTKNUT
eLQUYzOTOJaUTRMOWYUKMJQdTUaUWKTUMKNUYTKJ�TmknTRURZWKTPQTPcJZQKTU}ZPaTKJTKNPKTLNMWNTKNUTeLQUYTMOTUQKMKaURT̂YJcTPQ_T
P̀_cUQKTKNUQTJYTKNUYUP̂KUYTRZUTKNUTXJQKYPWKJYT̂YJcTKNUTeLQUYdTJYTm�nTMOOZUTPTLYMKKUQTQJKMWUTKJTKNUTXJQKYPWKJYTYURZWMQST
KNUTXJQKYPWKTgZcTv_TPQTPcJZQKTU}ZPaTKJTKNPKTLNMWNTKNUTeLQUYTMOTUQKMKaURi

pqrs�q��������q��������
pqrs�s�T]̂KUYTKNUT]YWNMKUWKTNPOTMOOZURTPTXUYKM̂MWPKUT̂JYTbP_cUQKdTKNUTeLQUYTONPaaTcPxUT̀P_cUQKTMQTKNUTcPQQUYTPQRT
LMKNMQTKNUTKMcUT̀YJfMRURTMQTKNUTXJQKYPWKToJWZcUQKOTZQaUOOTOZWNTYU}ZMOMKMJQTMOTQJKTMQTPWWJYRPQWUTLMKNTKNUTKUYcOTĴTKNUT
XJQKYPWKToJWZcUQKOdTPQRTONPaaTOJTQJKM̂_TKNUTXJQOKYZWKMJQT[PQPSUYTPQRT]YWNMKUWKi

pqrs�suTbP_cUQKOTYUWUMfURTv_TKNUTXJQKYPWKJYT̂JYTwJYxT̀YJ̀UYa_T̀UŶJYcURTv_TgZvWJQKYPWKJYOTPQRTOZ̀ àMUYOTONPaaTvUT
NUaRTMQTKYZOKTv_TKNUTXJQKYPWKJYT̂JYTKNJOUTgZvWJQKYPWKJYOTJYTOZ̀ àMUYOTLNJT̀UŶJYcURTwJYxTJYT̂ZYQMONURTcPKUYMPaOdTJYT
vJKNdTZQRUYTWJQKYPWKOTLMKNTKNUTXJQKYPWKJYT̂JYTLNMWNT̀P_cUQKTLPOTcPRUTv_TKNUTeLQUYiT~NUTXJQKYPWKJYTONPaaTOKYMWKa_T
WJc̀ a_TLMKNTPQ_TWJccJQTaPLdTOKPKZKJY_dTJYTRUWMOMJQPaTaPLTKYZOKT̂ZQRTYU}ZMYUcUQKOTMQTKNUTgKPKUTĴTIULT�JYxT
mMQWaZRMQSdTLMKNJZKTaMcMKPKMJQdTKNUTYU}ZMYUcUQKOTĴTIULT�JYxT�MUQT�PLT]YKMWaUT��]ndTPQRTNUYUv_TPSYUUOTKNPKTKNUT
eLQUYTNPOTKNUTOPcUTYMSNKOTPOTPQ_TvUQÛMWMPY_TĴTOZWNTKYZOKOTKJTUVPcMQUTKNUTvJJxOTPQRTYUWJYROTĴTKNUTXJQKYPWKJYTKJT
RUKUYcMQUTOZWNTWJc̀ aMPQWUdT̂YJcTKMcUTKJTKMcUTPKTKNUTeLQUYzOTOJaUTRMOWYUKMJQiT~NUTXJQKYPWKJYTONPaaT̀YJc̀ Ka_T̀P_TUPWNT
gZvWJQKYPWKJYdTZ̀JQTYUWUM̀KTĴT̀P_cUQKT̂YJcTKNUTeLQUYdTJZKTĴTKNUTPcJZQKT̀PMRTKJTKNUTXJQKYPWKJYTJQTPWWJZQKTĴTOZWNT
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IJKLMNOPQLOMPRSTUMPOVMNTMWTOXYTZMP[\TOXYTQ]MJNOTOMT̂XVLXTSQV_TIJKLMNOPQLOMPTVSTYNOVÒY_\TPYẀYLOVNaTUYPLYNOQaYST
QLOJQ̀̀bTPYOQVNY_TWPM]TUQb]YNOSTOMTOXYTcMNOPQLOMPTMNTQLLMJNOTMWTSJLXTIJKLMNOPQLOMPRSTUMPOVMNTMWTOXYTZMP[dTeXYT
cMNOPQLOMPTSXQ̀̀\TKbTQUUPMUPVQOYTQaPYY]YNOT̂VOXTYQLXTIJKLMNOPQLOMP\TPYfJVPYTYQLXTIJKLMNOPQLOMPTOMT]Q[YTUQb]YNOSTOMT
IJKgSJKLMNOPQLOMPSTVNTSV]V̀QPT]QNNYPd

hijklkmknTZVOXVNTSYoYNTpqrT_QbSTMWTPYLYVUOTMWTQTUQb]YNOTWPM]TOXYTŝ NYP\TOXYTcMNOPQLOMPTSXQ̀̀TUQbTYQLXTMWTVOST
IJKLMNOPQLOMPSTQN_TSJUÙVYPSTWMPT̂MP[TUYPWMP]Y_TQN_T]QOYPVQ̀STWJPNVSXY_TKbTOXY]TQSTPYẀYLOY_TVNTOXYTUQb]YNOTWPM]TOXYT
ŝ NYP\T̀YSSTQNTQ]MJNOTNYLYSSQPbTOMTSQOVSWbTQNbTMJOSOQN_VNaTL̀QV]S\T̀VYNS\TMPTtJ_a]YNOSTQN_T̀YSSTQTPYOQVNY_TQ]MJNOTMWT
NMOT]MPYTOXQNTuv\TYwLYUOTOXQOTOXYTcMNOPQLOMPT]QbTPYOQVNTNMOT]MPYTOXQNTxyvTUPMoV_Y_TOXQOTUPVMPTOMTYNOYPVNaTVNOMTQT
IJKLMNOPQLOT̂VOXTOXYTcMNOPQLOMP\TOXYTIJKLMNOPQLOMPTVSTJNQK̀YTMPTJN̂ V̀̀VNaTOMTUPMoV_YTQTUYPWMP]QNLYTKMN_TQN_T̀QKMPT
QN_T]QOYPVQ̀TUQb]YNOTKMN_TKMOXTVNTOXYTWJ̀̀TQ]MJNOTMWTOXYTSJKLMNOPQLOTQOTOXYTPYfJYSOTMWTOXYTcMNOPQLOMPdTeXYTcMNOPQLOMPT
SXQ̀̀TNMOTPYOQVNTUMPOVMNSTMWTOXYTUPMLYY_STM̂Y_TQNbTIJKLMNOPQLOMPTMPTSJUÙVYPTWPM]TOXYTŝ NYPRSTUQb]YNOTOMTOXYT
cMNOPQLOMPTWMPTOXYTzLMNOPQLOTKQ̀QNLYdzTIV]V̀QPTUPMoVSVMNSTQUÙbTOMTOXYTIJKLMNOPQLOMPTQN_{MPTSJUÙVYPTUQbVNaTYQLXTMWTVOST
IJKLMNOPQLOMPSTQN_TSJUÙVYPSdT|MOXVNaTVNTOXVSTIYLOVMNTSXQ̀̀TLPYQOYTVNTOXYTŝ NYPTQNbTMK̀VaQOVMNTOMTUQb\TMPTOMTYNSJPYTOXQOT
OXYTcMNOPQLOMPTUQbS\TQNbTIJKLMNOPQLOMPTMPTSJUÙVYP\TMPTQNbTPỲQOVMNSXVUTVNTLMNOPQLOTMPTMOXYP̂VSY\TV]ÙVY_TMPTYwUPYSSY_\T
KYÔYYNTQNbTIJKLMNOPQLOMPTMPTSJUÙVYPTQN_TOXYTŝ NYPdTeXYTcMNOPQLOMPTQaPYYSTOXQOTVOTSXQ̀̀TLM]ÙbT̂VOXTOXYTUQb]YNOT
PYfJVPY]YNOSTMWTIYLOVMNTxy}gKp~rTMWTOXYT|ŶT�MP[T�YNYPQ̀T�JNVLVUQ̀T�Q̂\TQSTQ]YN_Y_\TQN_TOXQOTOMTOXYTYwOYNOTOXYPYTVST
QNbTLMNẀVLOTKYÔYYNTOXQOTSOQOJOMPbTSYLOVMNTQN_TOXYTUPMoVSVMNSTMWTOXVSTIYLOVMNT�d}d~dx\TOXYTUPMoVSVMNSTMWTOXYTSOQOJOYTSXQ̀̀T
UPYoQV̀d

hijklk�TeXYTcMNSOPJLOVMNT�QNQaYPT̂V̀̀\TMNTPYfJYSO\TWJPNVSXTOMTQTIJKLMNOPQLOMP\TVWTUPQLOVLQK̀Y\TVNWMP]QOVMNTPYaQP_VNaT
UYPLYNOQaYSTMWTLM]ÙYOVMNTMPTQ]MJNOSTQUÙVY_TWMPTKbTOXYTcMNOPQLOMPTQN_TQLOVMNTOQ[YNTOXYPYMNTKbTOXYTŝ NYP\T
cMNSOPJLOVMNT�QNQaYPTQN_T�PLXVOYLOTMNTQLLMJNOTMWTUMPOVMNSTMWTOXYTZMP[T_MNYTKbTSJLXTIJKLMNOPQLOMPd

hijklk�TeXYTŝ NYPTXQSTOXYTPVaXOTOMTPYfJYSOT̂PVOOYNTYoV_YNLYTWPM]TOXYTcMNOPQLOMPTOXQOTOXYTcMNOPQLOMPTXQSTUPMUYP̀bTUQV_T
IJKLMNOPQLOMPSTQN_T]QOYPVQ̀TQN_TYfJVU]YNOTSJUÙVYPSTQ]MJNOSTUQV_TKbTOXYTŝ NYPTOMTOXYTcMNOPQLOMPTWMPTSJKLMNOPQLOY_T
ZMP[dT�WTOXYTcMNOPQLOMPTWQV̀STOMTWJPNVSXTSJLXTYoV_YNLYT̂VOXVNTSYoYNTpqrT_QbS\TOXYTŝ NYPTSXQ̀̀TXQoYTOXYTPVaXOTOMTLMNOQLOT
IJKLMNOPQLOMPSTOMTQSLYPOQVNT̂XYOXYPTOXYbTXQoYTKYYNTUPMUYP̀bTUQV_dT|YVOXYPTOXYTŝ NYPTNMPTcMNSOPJLOVMNT�QNQaYPTNMPT
�PLXVOYLOTSXQ̀̀TXQoYTQNTMK̀VaQOVMNTOMTUQbTMPTOMTSYYTOMTOXYTUQb]YNOTMWT]MNYbTOMTQTIJKLMNOPQLOMPTYwLYUOTQST]QbTMOXYP̂VSYT
KYTPYfJVPY_TKbT̀Q̂d

hijklk�TeXYTcMNOPQLOMPRSTUQb]YNOSTOMTVOSTSJUÙVYPSTSXQ̀̀TKYTOPYQOY_TVNTQT]QNNYPTSV]V̀QPTOMTOXQOTUPMoV_Y_TVNTIYLOVMNST
�d}d~\T�d}d�TQN_T�d}d�d

hijklklT�TcYPOVWVLQOYTWMPT�Qb]YNO\TQTUPMaPYSSTUQb]YNO\TMPTUQPOVQ̀TMPTYNOVPYTJSYTMPTMLLJUQNLbTMWTOXYT�PMtYLOTKbTOXYT
ŝ NYPTSXQ̀̀TNMOTLMNSOVOJOYTQLLYUOQNLYTMWTZMP[TNMOTVNTQLLMP_QNLYT̂VOXTOXYTcMNOPQLOT�MLJ]YNOSd

hijklk�T�Qb]YNOSTPYLYVoY_TKbTOXYTcMNOPQLOMPTWMPTZMP[TUPMUYP̀bTUYPWMP]Y_TKbTIJKLMNOPQLOMPSTQN_TSJUÙVYPSTSXQ̀̀TKYT
XỲ_TKbTOXYTcMNOPQLOMPTWMPTOXMSYTIJKLMNOPQLOMPSTMPTSJUÙVYPST̂XMTUYPWMP]Y_TZMP[TMPTWJPNVSXY_T]QOYPVQ̀S\TMPTKMOX\T
JN_YPTLMNOPQLOT̂VOXTOXYTcMNOPQLOMPTWMPT̂XVLXTUQb]YNOT̂QST]Q_YTKbTOXYTŝ NYPdT|MOXVNaTLMNOQVNY_TXYPYVNTSXQ̀̀TPYfJVPYT
]MNYbTOMTKYTÙQLY_TVNTQTSYUQPQOYTQLLMJNOTQN_TNMOTLM]]VNàY_T̂VOXT]MNYbTMWTOXYTcMNOPQLOMP\TSXQ̀̀TLPYQOYTQNbTWV_JLVQPbT
V̀QKV̀VObTMPTOMPOT̀VQKV̀VObTMNTOXYTUQPOTMWTOXYTcMNOPQLOMPTWMPTKPYQLXTMWTOPJSOTMPTSXQ̀̀TYNOVÒYTQNbTUYPSMNTMPTYNOVObTOMTQNTQ̂QP_T
MWTUJNVOVoYT_Q]QaYSTQaQVNSOTOXYTcMNOPQLOMPTWMPTKPYQLXTMWTOXYTPYfJVPY]YNOSTMWTOXVSTUPMoVSVMNd

�������������������
hijk�i����� ¡i¢£i¤�¥¦¡§̈
hijk�knT�W\TOXPMJaXTNMTWQJ̀OTMWTOXYTcMNOPQLOMP\TOXYTcMNSOPJLOVMNT�QNQaYPTQN_T�PLXVOYLOT_MTNMOTVSSJYTQTcYPOVWVLQOYTWMPT
�Qb]YNOT̂VOXVNT~yT_QbSTMWTOXYTcMNSOPJLOVMNT�QNQaYPRSTPYLYVUOTMWTOXYTcMNOPQLOMPRST�UÙVLQOVMNTWMPT�Qb]YNOTMPTVW\T
OXPMJaXTNMTWQJ̀OTMWTOXYTcMNOPQLOMP\TOXYTŝ NYPT_MYSTNMOTUQbTOXYTcMNOPQLOMPTOXYTQ]MJNOTLYPOVWVY_TKbTOXYTcMNSOPJLOVMNT
�QNQaYPTQN_T�PLXVOYLO\TSJKtYLOTOMTOXYTŝ NYPRSTPVaXOTOMT̂VOXXM̀_TUQb]YNOTJN_YPTOXYTOYP]STMWTOXYTcMNOPQLOT�MLJ]YNOS\T
V̂OXVNT�yT_QbSTMWTOXYT_QOYTYSOQK̀VSXY_TWMPTSJLXTUQb]YNOTVNTOXYTcMNOPQLOT�MLJ]YNOS\TOXYNTOXYTcMNOPQLOMPT]Qb\TJUMNT
SYoYNTpqrTQ__VOVMNQ̀T_QbSRT̂PVOOYNTNMOVLYTQN_TMUUMPOJNVObTOMTLJPYTOMTOXYTŝ NYP\TcMNSOPJLOVMNT�QNQaYPTQN_T�PLXVOYLO\T
SOMUTOXYTZMP[TJNOV̀TUQb]YNOTMWTOXYTQ]MJNOTM̂VNaTXQSTKYYNTPYLYVoY_dTeMTOXYTYwOYNOTVOTVST_YOYP]VNY_TOXQOTUQb]YNOTOMTOXYT
cMNOPQLOMPT̂QSTV]UPMUYP̀bTXỲ_TOXPMJaXTNMTWQJ̀OTMWTOXYTcMNOPQLOMPTQN_TOXYTcMNOPQLOMPTỲYLOY_TOMTSOMUTVOSTZMP[T
LMNSVSOYNOT̂VOXTOXYTUPMLY_JPYTSYOTWMPOXTVNTOXVSTIYLOVMN\TOXYTcMNOPQLOTeV]YTSXQ̀̀TKYTYwOYN_Y_TQUUPMUPVQOỲbTQN_TOXYT
cMNOPQLOTIJ]TSXQ̀̀TKYTVNLPYQSY_TKbTOXYTQ]MJNOTMWTOXYTcMNOPQLOMPRSTPYQSMNQK̀YTLMSOSTMWTSXJOg_M̂N\T_ỲQbTQN_TSOQPOgJUT
QSTUPMoV_Y_TWMPTVNTOXYTcMNOPQLOT�MLJ]YNOSdT©M̂YoYP\TVWTOXYTcMNOPQLOMPTSOMUSTVOSTZMP[TQN_TVOTVST_YOYP]VNY_TOXQOTOXYT
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IJKLMNOPQNROLNMSTORNRUNJSROOUVQNWPXYLKRNZKQLMNROLNRLMY[NU\NROLN]UKRMP̂RN_ÛZYLKR[̀NROLKNROLN]UKRMP̂RUMN[OPVVNaLN
ML[WUK[SaVLNRUNROLNIJKLMN\UMNPVVN̂U[R[NPKQNQPYPTL[NbSK̂VZQSKTNPRRUMKLX[cN\LL[dNPMS[SKTN\MUYN[ẐON[RUWWPTLNU\NeUMfNPKQN
ROLN]UKRMP̂RUMN[OPVVNKURNaLNLKRSRVLQNRUNPKXNPQgZ[RYLKRNSKNROLN]UKRMP̂RNhZYNUMNROLN]UKRMP̂RNiSYLjNiOS[NhL̂RSUKN[OPVVNKURN
PWWVXkNbPdNRUNROLNLlRLKRNROPRNROLN]UKRMP̂RUMNUJL[NRUNROLNIJKLMNPKXNPYUZKRNWZM[ZPKRNRUNROLNWMUmS[SUK[NU\NROS[N]UKRMP̂R̀N
UMNbadNRUNROLNLlRLKRNROLNIJKLMNS[NMLnZSMLQNRUNLlWLKQNPYUZKR[NRUNWZM̂OP[LNPQQSRSUKPVNSK[ZMPK̂LNUKNaLOPV\NU\NROLN
]UKRMP̂RUMNRUNYLLRNROLNSK[ZMPK̂LNMLnZSMLYLKR[NU\NROS[NoTMLLYLKRj

pqrstsuqv\NROLNIJKLMNS[NLKRSRVLQNRUNWPXYLKRN\MUYNROLN]UKRMP̂RUMNZKQLMNUMNWZM[ZPKRNRUNROLN]UKRMP̂RN_ÛZYLKR[̀N[ẐON
WPXYLKRN[OPVVNaLNYPQLNWMUYWRVXNZWUKNQLYPKQNaXNROLNIJKLMjNwURJSRO[RPKQSKTNPKXROSKTN̂UKRPSKLQNSKNROLN]UKRMP̂RN
_ÛZYLKR[NRUNROLN̂UKRMPMX̀NS\NROLN]UKRMP̂RUMN\PSV[NRUNWMUYWRVXNYPfLNPKXNWPXYLKRNQZLNROLNIJKLM̀NUMNROLNIJKLMNSK̂ZM[N
PKXN̂U[R[NUMNLlWLK[L[NRUN̂ZMLNPKXNQL\PZVRNU\NROLN]UKRMP̂RUMNUMNRUN̂UMML̂RNQL\L̂RSmLNJUMf̀NROLNIJKLMN[OPVVNOPmLNPKN
Pa[UVZRLNMSTORNRUNU\\[LRN[ẐONPYUZKRNPTPSK[RNROLN]UKRMP̂RNhZYNPKQNYPX̀NSKNROLNIJKLMc[N[UVLNQS[̂MLRSUK̀NLVL̂RNLSROLMNRUN
bxdNQLQẐRNPKNPYUZKRNLnZPVNRUNROPRNJOŜONROLNIJKLMNS[NLKRSRVLQN\MUYNPKXNWPXYLKRNROLKNUMNROLMLP\RLMNQZLNROLN]UKRMP̂RUMN
\MUYNROLNIJKLM̀NUMNbydNS[[ZLNPNJMSRRLKNKURŜLNRUNROLN]UKRMP̂RUMNMLQẐSKTNROLN]UKRMP̂RNhZYNaXNPKNPYUZKRNLnZPVNRUNROPRN
JOŜONROLNIJKLMNS[NLKRSRVLQj

pqrszq{|}~�������q����������
pqrszs�NiOLNQPRLNU\NhZa[RPKRSPVN]UYWVLRSUKNU\NROLN�MUgL̂RNUMNPNQL[STKPRLQNWUMRSUKNROLMLU\NS[NROLNQPRLNJOLKN̂UK[RMẐRSUKN
S[N[Z\\ŜSLKRVXN̂UYWVLRLNSKNP̂ ÛMQPK̂LNJSRONROLN]UKRMP̂RN_ÛZYLKR[N[UNROLNIJKLMN̂PKNÛ ẐWXNUMNZRSVS�LNROLNLKRSMLN
�MUgL̂RNbUMN[ẐONWUMRSUKNROLMLU\NP[NIJKLMNLPMVSLMNLVL̂R[NRUNÛ ẐWXNUMNZRSVS�LdN\UMNROLNZ[LN\UMNJOŜONSRNS[NSKRLKQLQjN�SKUMN
SRLY[NU\N̂UYWVLRSUKNUMN̂UMML̂RSUKNb��ZK̂ON�S[RNeUMf�dNYPXNaLNWLM\UMYLQNP\RLMNhZa[RPKRSPVN]UYWVLRSUK̀NWMUmSQLQNROPRN
[ẐONSRLY[N̂PKNPKQN[OPVVNaLNWLM\UMYLQNPRN[ẐONRSYL[NPKQNSKN[ẐONYPKKLMNROPRN[ẐONeUMfNQUL[NKURNZKMLP[UKPaVXN
SKRLM\LMLNJSRONROLNIJKLMc[NÛ ẐWPK̂XNPKQNZ[LNU\NROLN�MUgL̂RjNhZa[RPKRSPVN]UYWVLRSUKN[OPVVNKURNaLNQLLYLQNRUNLlS[RNZKRSVN
bPdNROLNIJKLMNML̂LSmL[NPN]LMRS\ŜPRLNU\NÎ ẐWPK̂XN\UMNROLN�MUgL̂RNbUMN[ẐONWUMRSUKNP[NLVL̂RLQNaXNIJKLMdNS\N[ẐON
]LMRS\ŜPRLNU\NÎ ẐWPK̂XNS[NMLnZSMLQ̀NPKQNPKXNUROLMNWLMYSR[̀NPWWMUmPV[̀NVŜLK[L[NPKQNPKXNUROLMNQÛZYLKR[N\MUYN
TUmLMKYLKRPVNPZROUMSRSL[NOPmSKTNgZMS[QŜRSUKNROLML\UMLNKL̂L[[PMXN\UMNROLNaLKL\ŜSPVNÛ ẐWPK̂XNU\NROLN�MUgL̂RNPKQNbadN
ROLN]UKRMP̂RUM̀N]UK[RMẐRSUKN�PKPTLM̀NoM̂OSRL̂RNPKQNIJKLMNOPmLNPTMLLQNZWUKNPN[̂OLQZVLN\UMN\SKPVN̂UYWVLRSUKNPKQNRUN
WMUmSQLNROLNIJKLMNJSRONPVVNP[�aZSVRNQMPJSKT[̀NUWLMPRSKTNYPKZPV[̀NJPMMPKRSL[NPKQNUROLMNMLnZSMLQN̂VU[LUZRNQÛZYLKR[jN
ePMMPKRSL[N̂PVVLQN\UMNaXNROLNoTMLLYLKRNUMNaXNROLN_MPJSKT[NPKQNhWL̂S\ŜPRSUK[N[OPVVN̂UYYLK̂LNUKNROLNQPRLNU\N
hZa[RPKRSPVN]UYWVLRSUKNU\NROLN�MUgL̂RNUMNQL[STKPRLQNWUMRSUKNROLMLU\̀NUMNPKXNVPRLMNQPRLNROPRNROLNWPMRSL[NPTMLLjNiOS[NQPRLN
[OPVVNaLNL[RPaVS[OLQNaXNPN]LMRS\ŜPRLNU\NhZa[RPKRSPVN]UYWVLRSUKN[STKLQNaXNROLNIJKLM̀N]UKRMP̂RUM̀NoM̂OSRL̂RNPKQN
]UK[RMẐRSUKN�PKPTLMj

pqrszsuNeOLKNROLN]UKRMP̂RUMN̂UK[SQLM[NROPRNROLNeUMf̀NUMNPNWUMRSUKNROLMLU\NJOŜONROLNIJKLMNPTMLL[NRUNP̂ L̂WRN
[LWPMPRLVX̀NS[N[Za[RPKRSPVVXN̂UYWVLRL̀NROLN]UKRMP̂RUMN[OPVVNKURS\XNROLN]UK[RMẐRSUKN�PKPTLM̀NPKQNROLN]UKRMP̂RUMNPKQN
]UK[RMẐRSUKN�PKPTLMN[OPVVNgUSKRVXNWMLWPMLNPKQN[ZaYSRNRUNROLNoM̂OSRL̂RNPN̂UYWMLOLK[SmLNVS[RNJOŜON[OPVVNSQLKRS\XNPVVN
KUK�̂UK\UMYSKT̀NQL\L̂RSmLNPKQNSK̂UYWVLRLNeUMfNPKQNL[RPaVS[ONROLNQPRLNU\N̂UYYLK̂LYLKRNU\NJPMMPKRSL[NSKN̂UKKL̂RSUKN
JSRONPKXN[ẐONeUMfjN�PSVZMLNRUNSK̂VZQLNPKNSRLYNUKN[ẐONVS[RNQUL[NKURNPVRLMNROLNML[WUK[SaSVSRXNU\NROLN]UKRMP̂RUMNRUN
ÛYWVLRLNPVVNeUMfNSKNP̂ ÛMQPK̂LNJSRONROLN]UKRMP̂RN_ÛZYLKR[j

pqrszs�N�WUKNML̂LSWRNU\NROLNVS[R̀NROLNoM̂OSRL̂R̀NP[[S[RLQNaXNROLN]UK[RMẐRSUKN�PKPTLM̀NJSVVNYPfLNPKNSK[WL̂RSUKNRUN
QLRLMYSKLNJOLROLMNROLNeUMfNUMNQL[STKPRLQNWUMRSUKNROLMLU\NS[N[Za[RPKRSPVVXN̂UYWVLRLjNv\NROLNoM̂OSRL̂Rc[NSK[WL̂RSUKN
QS[̂VU[L[NPKXNSRLỲNJOLROLMNUMNKURNSK̂VZQLQNUKNROLNVS[R̀NJOŜONS[NKURN[Z\\ŜSLKRVXN̂UYWVLRLNSKNP̂ ÛMQPK̂LNJSRONROLN
MLnZSMLYLKR[NU\NROLN]UKRMP̂RN_ÛZYLKR[N[UNROPRNROLNIJKLMN̂PKNÛ ẐWXNUMNZRSVS�LNROLNeUMfNUMNQL[STKPRLQNWUMRSUKN
ROLMLU\N\UMNSR[NSKRLKQLQNZ[L̀NROLN]UKRMP̂RUMN[OPVV̀NaL\UMLNS[[ZPK̂LNU\NROLN]LMRS\ŜPRLNU\NhZa[RPKRSPVN]UYWVLRSUK̀N
ÛYWVLRLNUMN̂UMML̂RN[ẐONSRLYNZWUKNKURS\ŜPRSUKNaXNROLN]UK[RMẐRSUKN�PKPTLMNUMNoM̂OSRL̂RjNvKN[ẐON̂P[L̀NROLN]UKRMP̂RUMN
[OPVVNROLKN[ZaYSRNPNMLnZL[RN\UMNPKUROLMNSK[WL̂RSUKNaXNROLNoM̂OSRL̂R̀NP[[S[RLQNaXNROLN]UK[RMẐRSUKN�PKPTLM̀NRUNQLRLMYSKLN
hZa[RPKRSPVN]UYWVLRSUKjNv\NROLNoM̂OSRL̂RNPKQNROLN]UK[RMẐRSUKN�PKPTLMNPMLNMLnZSMLQNRUNWLM\UMYNPQQSRSUKPVN[Za[RPKRSPVN
ÛYWVLRSUKNSK[WL̂RSUK[NaL̂PZ[LNROLNeUMfN\PSV[NRUNaLN[Za[RPKRSPVVXN̂UYWVLRL̀NROLNPYUZKRNU\N̂UYWLK[PRSUKNWPSQNRUNROLN
oM̂OSRL̂RNPKQNROLN]UK[RMẐRSUKN�PKPTLMNaXNROLNIJKLMN\UMNPQQSRSUKPVN[LMmŜL[N[OPVVNaLNQLQẐRLQN\MUYNROLN\SKPVNWPXYLKRN
RUNROLN]UKRMP̂RUMj

pqrszs�NeOLKNROLNoM̂OSRL̂R̀NP[[S[RLQNaXNROLN]UK[RMẐRSUKN�PKPTLM̀NQLRLMYSKL[NROPRNROLNeUMfNUMNQL[STKPRLQNWUMRSUKN
ROLMLU\NS[N[Za[RPKRSPVVXN̂UYWVLRL̀NROLN]UK[RMẐRSUKN�PKPTLMNJSVVNWMLWPML̀NPKQNROLN]UK[RMẐRSUKN�PKPTLMNPKQNoM̂OSRL̂RN
[OPVVNLlL̂ZRLNPN]LMRS\ŜPRLNU\NhZa[RPKRSPVN]UYWVLRSUKNROPRN[OPVVNL[RPaVS[ONROLNQPRLNU\NhZa[RPKRSPVN]UYWVLRSUK̀N[OPVVN
L[RPaVS[ONML[WUK[SaSVSRSL[NU\NROLNIJKLMNPKQN]UKRMP̂RUMN\UMN[L̂ZMSRX̀NYPSKRLKPK̂L̀NOLPR̀NZRSVSRSL[̀NQPYPTLNRUNROLNeUMfN
PKQNSK[ZMPK̂L̀NPKQN[OPVVN\SlNROLNRSYLNJSROSKNJOŜONROLN]UKRMP̂RUMN[OPVVN\SKS[ONPVVN�ZK̂ON�S[RNeUMf̀NJOŜONRSYL\MPYLN
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HIJKKLMNOLPQRPPSLTULSJVHWLXJYYJMOZPHLYP[\ZYPSL]VLOIPL̂NMOYJROL_NR\̀ PMOHLHIJKKLRǸ P̀MRPLNMLOIPLSJOPLNaLb\]HOJMOZJKL
N̂̀ cKPOZNMLNaLOIPLXNYdLNYLSPHZeMJOPSLcNYOZNMLOIPYPNaL\MKPHHLNOIPYfZHPLcYNgZSPSLZMLOIPL̂PYOZaZRJOPLNaLb\]HOJMOZJKL
N̂̀ cKPOZNMW

hijklkmLnIPL̂PYOZaZRJOPLNaLb\]HOJMOZJKL̂Ǹ cKPOZNMLHIJKKL]PLH\]̀ ZOOPSLONLOIPLofMPYLJMSL̂NMOYJRONYLaNYLOIPZYLfYZOOPML
JRRPcOJMRPLNaLYPHcNMHZ]ZKZOZPHLJHHZeMPSLONLOIP̀LZMLH\RIL̂PYOZaZRJOPWLpcNMLH\RILJRRPcOJMRPLJMSLRNMHPMOLNaLH\YPOVqLZaLJMVqL
OIPLofMPYLHIJKKL̀JdPLcJV̀ PMOLNaLYPOJZMJePLJccKVZMeLONLH\RILXNYdLNYLSPHZeMJOPSLcNYOZNMLOIPYPNaWLb\RILcJV̀ PMOLHIJKKL
]PLJSr\HOPSLaNYLXNYdLOIJOLZHLZMRǸ cKPOPLNYLMNOLZMLJRRNYSJMRPLfZOILOIPLYP[\ZYP̀PMOHLNaLOIPL̂NMOYJROL_NR\̀ PMOHW

hijklkmksitMLRNMaNỲJMRPLfZOILuPfLvNYdLwPMPYJKLx\MZRZcJKLyJfLbPROZNMLzU{|]}z~}J~qL\cNMLcYNcPYLPQPR\OZNMLNaL
P̂YOZaZRJOPLNaLb\]HOJMOZJKL̂Ǹ cKPOZNMLNaLXNYdqLOIPL̂NMOYJRONYLHIJKKLH\]̀ ZOLJLYP[\ZHZOZNMLaNYLcJV̀ PMOLNaLOIPLYP̀JZMZMeL
J̀N\MOLNaLOIPL̂NMOYJROLb\̀ WLpcNMLRPYOZaZRJOZNMLNaLcJV̀ PMOL]VLOIPL�YRIZOPROqLOIPLofMPYLfZKKLJccYNgPLJMSLcYǸ cOKVL
cJVLOIPLYP̀JZMZMeLJ̀N\MOLNaLOIPL̂NMOYJROLb\̀ LKPHHLOfNLOZ̀PHLgJK\PLNaLJMVLYP̀JZMZMeLZOP̀HLONL]PLRǸ cKPOPSLNYL
RNYYPROPSLJMSLKPHHLJMLJ̀N\MOLMPRPHHJYVLONLHJOZHaVLJMVLRKJZ̀HqLKZPMHLNYLr\Sè PMOHLJeJZMHOL̂NMOYJRONYLfIZRILIJgPLMNOL
]PPMLH\ZOJ]KVLSZHRIJYePSWLb\RILcJV̀ PMOLHIJKKL]PL̀JSPL\MSPYLOPỲHLJMSLRNMSZOZNMHLeNgPYMZMeLaZMJKLcJV̀ PMOLPQRPcOL
OIJOLOIPLofMPY�HL̀JdZMeLNaLH\RILcJV̀ PMOLHIJKKLMNOLRNMHOZO\OPLOIPLofMPY�HLfJZgPYLNaLJMVLN]rPROZNMLONLJKKLNYLJMVLcNYOZNML
NaLOIPLXNYdLcPYaNỲPSL]VLOIPL̂NMOYJRONYLNYLJMVLRKJZ̀HLOIPLofMPYL̀JVLOIPMLIJgPLJeJZMHOLOIPL̂NMOYJRONYW

hijklkmk�iuPZOIPYLOIPLYP[\ZHZOZNMLaNYLcJV̀ PMOLHOZc\KJOPSLZMLbPROZNML�W�W�WzLMNYLJMVLcNYOZNMLNaLYPOJZMPSLcPYRPMOJePLHIJKKL
]PRǸ PLS\PL\MOZKLOIPL̂NMOYJRONYLH\]̀ ZOHLONLOIPL̂NMHOY\ROZNMLxJMJePY�

ks JMLJaaZSJgZOLOIJOLJKKLcJVYNKKHqL]ZKKHLaNYL̀JOPYZJKHLJMSLP[\Zc̀ PMOqLJMSLNOIPYLZMSP]OPSMPHHLRNMMPROPSLfZOIL
OIPLfNYdLaNYLfIZRILOIPLofMPYLNYLOIPLofMPY�HLcYNcPYOVL̀ZeIOLZMLJMVLfJVL]PLYPHcNMHZ]KPqLIJgPL]PPMLcJZSL
NYLNOIPYfZHPLHJOZHaZPSqLOIPLaNỲLNaLfIZRILfZKKL]PLOIPLR\YYPMOKVLJ\OINYZ�PSL�t�L_NR\̀ PMOLw�U{qL
�̂NMOYJRONY�HL�aaZSJgZOLNaL�JV̀ PMOLNaL_P]OHLJMSL̂KJZ̀H��

k� RNMHPMOLNaLJKKLH\YPOZPHqLZaLJMVqLONLH\RILcJV̀ PMOqLOIPLaNỲLNaLfIZRILfZKKL]PLOIPLR\YYPMOKVLJ\OINYZ�PSL�t�L
_NR\̀ PMOLw�U��qL�̂NMHPMOLNaLb\YPOVLONL�PS\ROZNMLZMLNYL�JYOZJKL�PKPJHPLNaL�POJZMJePq�L]\OLfIZRILfZKKL
MNOL]PLYP[\ZYPSLZaLOIPLJ̀N\MOLfZOIIPKSL\MSPYLbPROZNML�W�WTWzLPQRPPSHLOIPLJ̀N\MOLNaLYPOJZMJeP�LJMS

k� ZaLYP[\ZYPSL]VLOIPLofMPYqLNOIPYLSJOJLPHOJ]KZHIZMeLcJV̀ PMOLNYLHJOZHaJROZNMLNaLJKKLH\RILN]KZeJOZNMHqLH\RILJHL
YPRPZcOHqLYPKPJHPHqLJMSLfJZgPYHLNaLKZPMHLJYZHZMeLN\OLNaLRNMOYJROLONLH\RILPQOPMOLJMSLZMLH\RILaNỲLJHL̀JVL]PL
SPHZeMJOPSL]VLOIPLofMPYW

hijklkmk�i�HLOIPL�\MRILyZHOLXNYdLZHLHJOZHaJRONYZKVLRǸ cKPOPSLNYLRNYYPROPSqLOIPL̂NMOYJRONYL̀JVLH\]̀ ZOLJLYP[\ZHZOZNMLaNYL
cJV̀ PMOLNaLOIPHPLZOP̀HWLnIPL̂NMOYJRONYLHIJKKLH\]̀ ZOLfZOILPJRILH\RILYP[\ZHZOZNMLaNYLcJV̀ PMOLJaaZSJgZOHqLRNMHPMOHLNaL
H\YPOVqLJMSLNOIPYLSJOJLJHLSPHRYZ]PSLZMLbPROZNML�W�W�W�LRNgPYZMeLfNYdLaNYLfIZRILcJV̀ PMOLZHLYP[\PHOPSWLpcNML
RPYOZaZRJOZNMLNaLH\RILYP[\ZHZOZNMHL]VLOIPL�YRIZOPROLJMSL̂NMHOY\ROZNMLxJMJePYqLOIPLofMPYLfZKKLJccYNgPLJMSLcYǸ cOKVL
cJVLOIPLYP[\ZHZOZNMLKPHHLJMLJ̀N\MOLOfNLOZ̀PHLOIJOLfIZRILZHLMPRPHHJYVLONLHJOZHaVLJMVLRKJZ̀HqLKZPMHLNYLr\Sè PMOHLJeJZMHOL
OIPL̂NMOYJRONYLfIZRILIJgPLMNOL]PPMLH\ZOJ]KVLSZHRIJYePSW

hijklkmk��XIPYPLOIPL�YNrPROLZMRK\SPHLIPJOZMeqLJZYLRNMSZOZNMZMeqLPKPROYZRJKqLRǸ \̀MZRJOZNMqLSJOJLNYLNOIPYLHVHOP̀HLfIZRIL
JYPLMNOLc\OLZMONLNcPYJOZNMLJOLOIPLOZ̀PLNaLNRR\cJMRVqLJLH\̀ LHIJKKL]PLfZOIIPKSL\MOZKLOIPHPLHVHOP̀HLIJgPLNcPYJOPSLONLOIPL
ePMPYJKLHJOZHaJROZNMLNaLOIPL�YRIZOPROWLnIPL̂NMOYJRONYLHIJKKLcYNgZSPLRǸ cKPOPLHOJYOL\cLJMSLRǸ Z̀HHZNMZMeLNaLOIPLHVHOP̀HL
fZOILJLSPOJZKPSLRIPRdLKZHOLJHLYPRǸ P̀MSPSL]VLOIPLP[\Zc̀ PMOLNYLHVHOP̀ L̀JM\aJRO\YPYWLnIPLYPOJZMPSLJ̀N\MOLHIJKKL
JccYNQZ̀JOPLaZgPLcPYRPMOL}��~LNaLOIPLRNHOLNaLOIPLHVHOP̀HLJHLSPOPỲZMPSL]VLOIPLRNHOL]YPJdSNfMLH\]̀ ZOOPSWLnIPL
e\JYJMOV�fJYYJMOVLcPYZNSLaNYLH\RILHVHOP̀HLfZKKLMNOLRǸ P̀MRPL\MOZKLJaOPYLH\RIL�YRIZOPROLJccYNgJKW

hijklkmkmLnIPL̂NMOYJRONYLHIJKKLRǸ cKPOPLOIPL�\MRILyZHOLXNYdLaNYLOIPL�YNrPROLMNLKJOPYLOIJMLTULSJVHLJaOPYLb\]HOJMOZJKL
N̂̀ cKPOZNMLNaLOIPL�YNrPROWLnIPL̂NMOYJRONYLHIJKKL]PLa\KKVLKZJ]KPLONLOIPLofMPYLaNYLJKKLSJ̀JePHLH\aaPYPSL]VLOIPLofMPYLJHL
JLYPH\KOLNaLSPKJVLZMLJRIZPgZMeLaZMJKLRǸ cKPOZNMLNaLOIPLXNYdqLZMRK\SZMeLfZOIN\OLKZ̀ZOJOZNMqLJSSZOZNMJKLJYRIZOPRO\YJKLJMSL
RNMHOY\ROZNML̀JMJeP̀PMOLaPPHLYPKJOPSLONLPQOPMSPSLHPYgZRPHW

hijklk�LtaLOIPL�YRIZOPROLNYLOIPL̂NMHOY\ROZNMLxJMJePYLZHLYP[\ZYPSLONLZMHcPROLOIPLXNYdL̀NYPLOIJMLOfNL}�~LOZ̀PHLcYZNYLONL
RPYOZaVZMeLOIPLXNYdLJHL]PZMeLH\]HOJMOZJKKVLRǸ cKPOPLNMLJRRN\MOLNaLOIPLSZHRNgPYVLNaLNMPLNYL̀NYPLZOP̀HLOIJOLJYPLMNOL
H\aaZRZPMOKVLRǸ cKPOPqLOIPL̂NMOYJRONYLHIJKKL]PLKZJ]KPLONLOIPLofMPYLaNYLOIPLJ̀N\MOLNaLJMVLRNHOHqLJSSZOZNMJKLaPPHLNYL
RǸ cPMHJOZNMLS\PLaYǸ LNYLcJZSL]VLOIPLofMPYLONLOIPL�YRIZOPROLJMS�NYLOIPL̂NMHOY\ROZNMLxJMJePYLaNYLOIPLJSSZOZNMJKL
ZMHcPROZNMHWL
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IJKLKJMNOPQNRJSTTUVNWTXJYOJZ[\
IJKLKL]̂_̀âbcdaêfgĥijjklĥiêkmâgdĥjiflnaoap̂iêlgeoqgnnĥjiflnaoap̂lieoqid̂ir̂òâsiet̂gôgdĥmoguâc̀ad̂
mkj̀l̂ieoqid̂qm̂pamqudgoap̂vĥmalgegoâgueaafadôcqò̂òâwidoegjoiex̂leiyqpap̂mkj̀îjjklgdjĥiêkmâqm̂jidmadoap̂oî
vĥòâqdmkeaêgm̂eazkqeap̂kdpaê{ajoqid̂||}~}|}�̂gdp̂gkòieq�ap̂vĥlkvnqĵgkòieqoqam̂̀gyqdû�keqmpqjoqid̂iyaêòâ
�ei�ajo}̂{kj̀ l̂geoqgn̂ijjklgdjĥiêkmâfgĥjiffadjâc̀aòaêiêdiôòâlieoqid̂qm̂mkvmogdoqgnnĥjiflnaoax̂leiyqpap̂
òâbcdaêgdp̂widoegjoiềgyâgjjaloap̂qd̂ceqoqdûòâeamlidmqvqnqoqam̂gmmqudap̂oîagj̀ îr̂òaf̂riêlghfadomx̂
eaogqdguâqr̂gdhx̂majkeqohx̂fgqdoadgdjax̂̀agox̂koqnqoqamx̂pgfguâoîòâsiet̂gdp̂qdmkegdjax̂gdp̂̀ gyâgueaap̂qd̂ceqoqdû
jidjaedqdûòâlaeqip̂riêjieeajoqid̂ir̂òâsiet̂gdp̂jiffadjafadôir̂cgeegdoqam̂eazkqeap̂vĥòâwidoegjô
�ijkfadom}̂s àd̂òâwidoegjoiêjidmqpaem̂ĝlieoqid̂mkvmogdoqgnnĥjiflnaoax̂òâwidoegjoiêgdp̂widmoekjoqid̂
�gdguaêm̀gnn̂�iqdonĥlealgeâgdp̂mkvfqôĝnqmôoîòâ�ej̀qoajôgm̂leiyqpap̂kdpaê{ajoqid̂�}�}�}̂widmadôir̂òâ
widoegjoiêoîlgeoqgn̂ijjklgdjĥiêkmâm̀gnn̂diôvâkdeagmidgvnĥcqò̀ anp}̂_̀âmoguâir̂òâleiueamm̂ir̂òâsiet̂m̀gnn̂
vâpaoaefqdap̂vĥceqooad̂gueaafadôvaocaad̂òâbcdaêgdp̂widoegjoiêiex̂qr̂dîgueaafadôqm̂eagj̀apx̂vĥpajqmqid̂ir̂
òâ�ej̀qoajôgroaêjidmknogoqid̂cqò̂òâwidmoekjoqid̂�gdguae}

IJKLKL�̂�ffapqgoanĥleqiêoîmkj̀ l̂geoqgn̂ijjklgdjĥiêkmax̂òâbcdaex̂widmoekjoqid̂�gdguaex̂widoegjoiex̂gdp̂
�ej̀qoajôm̀gnn̂�iqdonĥqdmlajôòâgeaĝoîvâijjklqap̂iêlieoqid̂ir̂òâsiet̂oîvâkmap̂qd̂iepaêoîpaoaefqdâgdp̂
eajiep̂òâjidpqoqid̂ir̂òâsiet}

IJKLKL�̂�dnamm̂iòaecqmâgueaap̂klidx̂lgeoqgn̂ijjklgdjĥiêkmâir̂ĝlieoqid̂iêlieoqidm̂ir̂òâsiet̂m̀gnn̂diôjidmoqokoâ
gjjalogdjâir̂siet̂diôjiflnhqdûcqò̂òâeazkqeafadom̂ir̂òâwidoegjô�ijkfadom}

IJKLKL��_̀âwidoegjoiêm̀gnn̂jiilaegoâcqò̂òâbcdaêqd̂iepaêoîfgtâlieoqidm̂ir̂òâ�ei�ajôgygqngvnâgm̂miid̂gm̂
limmqvna}

IJKLKL��]̂_̀â�ei�ajômqoâgdp̂vkqnpqdumx̂c̀aòaêciet̂ir̂òâwidoegjoiêqm̂lgeoqgnnĥiêrknnĥjiflnaoap̂iêdiox̂geâ
leilaeoĥir̂òâbcdaêc̀ îm̀gnn̂̀gyâjaeogqd̂eqùom̂gdp̂leqyqnauam̂qd̂jiddajoqid̂cqò̂kmâir̂mgfa}

IJKLKL�L��{̀iknp̂òaeâvax̂qd̂òâilqdqid̂ir̂òâ�ej̀qoajôiêwidmoekjoqid̂�gdguaex̂kdcgeegdoap̂pangĥid̂lgeôir̂gdĥ
widoegjoiêqd̂jiflnaoqid̂ir̂qdjiflnaoâiêparajoqyâciet̂iêiòaêwidoegjôeazkqeafadomx̂gdp̂òâ�ej̀qoajômî
jaeoqrqamx̂òâbcdaêfgĥ̀ gyârknn̂iêlgeoqgn̂kmâgdp̂ijjklgdjĥir̂gdĥiêgnn̂lieoqidm̂ir̂vkqnpqdum̂gm̂eazkqeap̂riê
fiyqdûqd̂iêqdmognnqdûrkedqokeax̂rq�okeamx̂mkllnqamx̂iêazkqlfadôgdp̂riêuadaegn̂jnagdqdûgdp̂fgqdoadgdjâciet}̂�d̂
mkj̀ âyadox̂òâwidoegjoiêc̀imâkdrqdqm̀ap̂ciet̂qm̂pidâmkvmazkadôoîqdmognngoqid̂ir̂rkedqokeax̂rq�okeamx̂azkqlfadox̂
aoj}x̂m̀gnn̂vâeamlidmqvnâriêòâleayadoqid̂ir̂gdĥpgfguâoîmkj̀ q̂dmognngoqid}̂{kj̀ k̂mâiêijjklgdjĥvĥòâbcdaê
m̀gnn̂qd̂dîqdmogdjâjidmoqokoâgjjalogdjâir̂gdĥir̂òâsiet}

IJKL]�J�QWNRJ�Y�VR\PQYWJNW�J�QWNRJMNX�\WP
IJKL]�L]̂�lid̂jiflnaoqid̂ir̂òâsietx̂òâwidoegjoiêm̀gnn̂riecgep̂oîòâwidmoekjoqid̂�gdguaêĝceqooad̂dioqjâògô
òâsiet̂qm̂eagpĥriêrqdgn̂qdmlajoqid̂gdp̂gjjalogdjâgdp̂m̀gnn̂gnmîriecgep̂oîòâwidmoekjoqid̂�gdguaêĝrqdgn̂
widoegjoie�m̂�llnqjgoqid̂riê�ghfado}̂�lid̂eajaqlox̂òâwidmoekjoqid̂�gdguaêcqnn̂aygnkgoâòâjiflnaoqid̂ir̂siet̂
ir̂òâwidoegjoiêgdp̂òad̂riecgep̂òâdioqjâgdp̂�llnqjgoqidx̂cqò̂òâwidmoekjoqid̂�gdguae�m̂eajiffadpgoqidmx̂oî
òâ�ej̀qoajôc̀ îcqnn̂leiflonĥfgtâmkj̀ q̂dmlajoqid}̂s àd̂òâ�ej̀qoajox̂rqdpm̂òâsiet̂gjjalogvnâkdpaêòâ
widoegjô�ijkfadom̂gdp̂òâwidoegjôrknnĥlaeriefapx̂òâwidmoekjoqid̂�gdguaêgdp̂�ej̀qoajôcqnn̂leiflonĥqmmkâĝ
rqdgn̂waeoqrqjgoâriê�ghfadôiê�ei�ajôwaeoqrqjgoâriê�ghfadômogoqdûògôoîòâvamôir̂òaqêtdicnapuax̂qdriefgoqid̂
gdp̂vanqarx̂gdp̂id̂òâvgmqm̂ir̂òaqêid�mqoâyqmqom̂gdp̂qdmlajoqidmx̂òâsiet̂̀gm̂vaad̂jiflnaoap̂qd̂gjjiepgdjâcqò̂òâ
widoegjô�ijkfadom̂gdp̂ògôòâadoqeâvgngdjârikdp̂oîvâpkâòâwidoegjoiêgdp̂dioap̂qd̂òârqdgn̂waeoqrqjgoâqm̂pkâ
gdp̂lghgvna}̂_̀âwidmoekjoqid̂�gdguae�m̂gdp̂�ej̀qoajo�m̂rqdgn̂waeoqrqjgoâriê�ghfadôiê�ei�ajôwaeoqrqjgoâriê
�ghfadôcqnn̂jidmoqokoâĝrkeòaêealeamadogoqid̂ògôjidpqoqidm̂nqmoap̂qd̂{ajoqid̂�}|�}�̂gm̂leajapadôoîòâ
widoegjoie�m̂vaqdûadoqonap̂oîrqdgn̂lghfadồgyâvaad̂rknrqnnap}

IJKL]�L]L]̂�r̂òâsiet̂qm̂diôgjjaloap̂vĥòâbcdaêgroaêrqdgn̂qdmlajoqid̂gdp̂gppqoqidgn̂oqfâqm̂eazkqeap̂oîjiflnaoâ
qoafm̂qpadoqrqap̂pkeqdûòârqdgn̂qdmlajoqidx̂òâpgoâmogeoqdûòâida�hagêjieeajoqid̂laeqip̂pamjeqvap̂qd̂�eoqjnâ|�}�̂
m̀gnn̂vâmaôvĥòâ�ej̀qoajôgồqm̂pqmjeaoqidx̂vkôdiôngoaêògd̂òâpgoâir̂òârqdgn̂waeoqrqjgoâriê�ghfado}̂̂

IKL]�L]L�̂�r̂òâ�ej̀qoajôgdp̂òâwidmoekjoqid̂�gdguaêgeâeazkqeap̂oîleiyqpâgppqoqidgn̂maeyqjamx̂a�oadp̂òâpkegoqid̂
ir̂maeyqjam̂oîòâbcdaex̂gdp�iêlaerief̂gppqoqidgn̂rqdgn̂qdmlajoqidm̂vajgkmâòâsiet̂rgqnm̂oîjiflnĥcqò̂òâ
eazkqeafadom̂ir̂òâwidoegjô�ijkfadomx̂iêòâwidoegjoiêpqp̂diôjiflnaoâòâsiet̂qd̂gjjiepgdjâcqò̂òâ
jidmoekjoqid̂mj̀apknâiê�ei�ajômj̀apknax̂òâgfikdôir̂jifladmgoqid̂lgqp̂oîòâ�ej̀qoajôgdp̂òâwidmoekjoqid̂
�gdguaêvĥòâbcdaêriêgppqoqidgn̂maeyqjam̂m̀gnn̂vâpapkjoap̂reif̂òârqdgn̂lghfadôpkâoîòâwidoegjoie}
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IJKLMNLOPQRSTURVPWSXYZP[Y\]RXTPX̂VPYX\PVR]YSXSX_PVRTYSXR̀P[RVaRXTY_RPbUYZZPcRâ]RP̀dRPdXTSZPTURPêXTVYaT̂VPbdc]STbPT̂P
TURPfVaUSTRaTPTUV̂d_UPTURPêXbTVdaTŜXPgYXY_RVPhijPYZZPaẐbR̂dTP̀̂ ad]RXTbPVRkdSVR̀Pc\PTURPêXTVYaTPl̂ad]RXTbmP
SXaZd̀SX_mPnSTÛdTPZS]STYTŜXmPYbocdSZTP̀VYnSX_bmPYTTSaPbT̂apmP]YSXTRXYXaRP]YXdYZmP̂[RVYTSX_PSXbTVdaTŜXbPYX̀P̂TURVP
`̂ad]RXTbPVRkdSVR̀PT̂PcRP̀RZSqRVR̀PdX̀RVPTURPêXTVYaTPSXPâXXRaTŜXPnSTUPTURPr V̂pPSXPTURPŴV]PVRkdSVR̀Pc\PTURPsnXRVmP
htjPYXPYWWS̀YqSTPTUYTP[Y\V̂ZZbmPcSZZbPŴVP]YTRVSYZbPYX̀PRkdS[]RXTmPYX̀P̂TURVPSX̀RcTR̀XRbbPâXXRaTR̀PnSTUPTURPr V̂pPŴVP
nUSaUPTURPsnXRVP̂VPTURPsnXRVubP[V̂[RVT\P]S_UTPcRPVRb[̂XbScZRP̂VPRXad]cRVR̀PhZRbbPY]̂ dXTbPnSTUURZ̀Pc\PsnXRVjP
UYqRPcRRXP[YS̀P̂VP̂TURVnSbRPbYTSbWSR̀mPhvjPYPaRVTSWSaYTRPRqS̀RXaSX_PTUYTPSXbdVYXaRPVRkdSVR̀Pc\PTURPêXTVYaTPl̂ad]RXTbP
T̂PVR]YSXPSXPŴVaRPYWTRVPWSXYZP[Y\]RXTPSbPadVVRXTZ\PSXPRWWRaTPYX̀PnSZZPX̂TPcRPaYXaRZR̀P̂VPYZẐnR̀PT̂PRw[SVRPdXTSZPYTPZRYbTP
vxP̀Y\buP[VŜVPnVSTTRXPX̂TSaRPUYbPcRRXP_SqRXPT̂PTURPsnXRVmPhyjPYPnVSTTRXPbTYTR]RXTPTUYTPTURPêXTVYaT̂VPpX̂nbP̂WPX̂P
bdcbTYXTSYZPVRYb̂XPTUYTPTURPSXbdVYXaRPnSZZPX̂TPcRPVRXRnYcZRPT̂PâqRVPTURP[RVŜ̀ PVRkdSVR̀Pc\PTURPêXTVYaTPl̂ad]RXTbmPhzjP
âXbRXTP̂WPbdVRT\mPSWPYX\mPT̂PWSXYZP[Y\]RXTmPh{jmPSWPVRkdSVR̀Pc\PTURPsnXRVmP̂TURVP̀YTYPRbTYcZSbUSX_P[Y\]RXTP̂VP
bYTSbWYaTŜXP̂WP̂cZS_YTŜXbmPbdaUPYbPVRaRS[TbmPVRZRYbRbPYX̀PnYSqRVbP̂WPZSRXbmPaZYS]bmPbRadVST\PSXTRVRbTbP̂VPRXad]cVYXaRbP
YVSbSX_P̂dTP̂WPTURPêXTVYaTmPT̂PTURPRwTRXTPYX̀PSXPbdaUPŴV]PYbP]Y\PcRP̀RbS_XYTR̀Pc\PTURPsnXRVmPYX̀Ph|jPYZZPnYVVYXTSRbP
YX̀P_dYVYXTRRbPVRkdSVR̀Pc\PTURPêXTVYaTPl̂ad]RXTb}P~WPYP�dcâXTVYaT̂VPVRWdbRbPT̂PWdVXSbUPYPVRZRYbRP̂VPnYSqRVPVRkdSVR̀P
c\PTURPsnXRVmPTURPêXTVYaT̂VP]Y\PWdVXSbUPYPĉX̀PbYTSbWYaT̂V\PT̂PTURPsnXRVPT̂PSX̀R]XSW\PTURPsnXRVPY_YSXbTPbdaUPZSRX}P
~WPbdaUPZSRXPVR]YSXbPdXbYTSbWSR̀PYWTRVP[Y\]RXTbPYVRP]ỲRmPTURPêXTVYaT̂VPbUYZZPVRWdX̀PT̂PTURPsnXRVPYZZP]̂ XR\PTUYTPTURP
snXRVP]Y\PcRPâ][RZZR̀PT̂P[Y\PSXP̀SbaUYV_SX_PbdaUPZSRXmPSXaZd̀SX_PYZZPâbTbPYX̀PVRYb̂XYcZRPYTT̂VXR\buPWRRb}

IJKLMNLOLMP~XPỲ S̀TŜXPT̂PTURPbdc]STTYZbPVRkdSVR̀PSXP�RaTŜXP�}ix}tPYĉqRmPTURPêXTVYaT̂VPbUYZZPbdc]STPbR[YVYTRPWSXYZP
VRZRYbRP̂VPnYSqRVbP̂WPZSRXPŴVPRYaUP�dcâXTVYaT̂VmP]YTRVSYZPbd[[ZSRVmP̂VP̂TURVbPnSTUPZSRXPVS_UTbPY_YSXbTPTURP�V̂�RaTmPYX̀P
bUYZZPbdc]STPYPZSbTP̂WPbdaUP[YVTSRb}

IJKLMNL�P~WmPYWTRVP�dcbTYXTSYZPê][ZRTŜXP̂WPTURPr V̂pmPWSXYZPâ][ZRTŜXPTURVR̂WPSbP]YTRVSYZZ\P̀RZY\R̀PTUV̂d_UPX̂PWYdZTP̂WP
TURPêXTVYaT̂VP̂VPc\PSbbdYXaRP̂WPeUYX_RPsV̀RVbPYWWRaTSX_PWSXYZPâ][ZRTŜXmPYX̀PTURPêXbTVdaTŜXPgYXY_RVPYX̀PfVaUSTRaTP
b̂PâXWSV]mPTURPsnXRVPbUYZZmPd[̂XPY[[ZSaYTŜXPc\PTURPêXTVYaT̂VPYX̀PaRVTSWSaYTŜXPc\PTURPêXbTVdaTŜXPgYXY_RVPYX̀P
fVaUSTRaTmPYX̀PnSTÛdTPTRV]SXYTSX_PTURPêXTVYaTmP]YpRP[Y\]RXTP̂WPTURPcYZYXaRP̀dRPŴVPTUYTP[̂VTŜXP̂WPTURPr V̂pPWdZZ\P
â][ZRTR̀mPâVVRaTR̀mPYX̀PYaaR[TR̀}P~WPTURPVR]YSXSX_PcYZYXaRPŴVPr V̂pPX̂TPWdZZ\Pâ][ZRTR̀P̂VPâVVRaTR̀PSbPZRbbPTUYXP
VRTYSXY_RPbTS[dZYTR̀PSXPTURPêXTVYaTPl̂ad]RXTbmPYX̀PSWPĉX̀bPUYqRPcRRXPWdVXSbUR̀mPTURPnVSTTRXPâXbRXTP̂WPTURPbdVRT\PT̂P
[Y\]RXTP̂WPTURPcYZYXaRP̀dRPŴVPTUYTP[̂VTŜXP̂WPTURPr V̂pPWdZZ\Pâ][ZRTR̀PYX̀PYaaR[TR̀PbUYZZPcRPbdc]STTR̀Pc\PTURP
êXTVYaT̂VPT̂PTURPfVaUSTRaTPTUV̂d_UPTURPêXbTVdaTŜXPgYXY_RVP[VŜVPT̂PaRVTSWSaYTŜXP̂WPbdaUP[Y\]RXT}P�daUP[Y\]RXTPbUYZZP
cRP]ỲRPdX̀RVPTRV]bPYX̀PâX̀STŜXbP_̂qRVXSX_PWSXYZP[Y\]RXTmPRwaR[TPTUYTPSTPbUYZZPX̂TPâXbTSTdTRPYPnYSqRVP̂WPeZYS]b}

IJKLMNL�P�URP]YpSX_P̂WPWSXYZP[Y\]RXTP
��������������������
c\PTURPsnXRVPbUYZZPX̂TPâXbTSTdTRPYPnYSqRVP̂WPaZYS]bmPaYdbRbP̂WPYaTŜXmP̀Y]Y_RbP̂VPâ][ZYSXTbPc\PTURPsnXRV}

IJKLMNL�PfaaR[TYXaRP̂WPWSXYZP[Y\]RXTPc\PTURPêXTVYaT̂VmPYP�dcâXTVYaT̂VP̂VP]YTRVSYZPbd[[ZSRVPbUYZZPâXbTSTdTRPYPnYSqRVP
ŴPaZYS]bPc\PTUYTP[Y\RRPRwaR[TPTÛbRP[VRqŜdbZ\P]ỲRPSXPnVSTSX_PSXPYaâV̀YXaRPnSTUPfVTSaZRPizPYX̀PS̀RXTSWSR̀Pc\PTUYTP
[Y\RRPSXPnVSTSX_PYbPdXbRTTZR̀PYTPTURPTS]RP̂WPTURPWSXYZPf[[ZSaYTŜXPŴVP�Y\]RXT}

IJKLMNL�PfTPYX\PTS]RPYPZSRXPSbPWSZR̀PY_YSXbTPTURP�V̂�RaTPWdX̀bmPTURPsnXRVP]Y\P̀R]YX̀PTUYTPTURPêXTVYaT̂VP̀SbaUYV_RPbYS̀P
ZSRXmPTUV̂d_UPĉX̀SX_P̂VP̂TURVnSbRmPYX̀PTURPêXTVYaT̂VP]dbTP̂cTYSXPTURP̀SbaUYV_RP̂WPbYS̀PZSRXPnSTUSXPbRqRXPh|jP̀Y\bP̂WP
bdaUP̀R]YX̀PYTPTURPêXTVYaT̂VubPb̂ZRPâbTPYX̀PRw[RXbRmPYX̀PYTPX̂PâbTPT̂PTURPsnXRV}P~WPYX\PZSRXP̂VP̂TURVPRXad]cVYXaRP
VRkdSVR̀PT̂PcRPVR]̂ qR̀PYTPTURPêXTVYaT̂VubPb̂ZRPâbTPYX̀PRw[RXbRP[dVbdYXTPT̂PTUSbP�RaTŜXPSbPX̂TP̀SbaUYV_R̀P̂WPVRâV̀PYbP
YŴVRbYS̀mPTURPsnXRVPbUYZZPUYqRPTURPVS_UTPT̂PTYpRPbdaUPYaTŜXPYbPTURPsnXRVPbUYZZP̀RR]PY[[V̂[VSYTRPhnUSaUPbUYZZPSXaZd̀RP
TURPVS_UTPT̂PaYdbRPbdaUPZSRXP̂VP̂TURVPRXad]cVYXaRPT̂PcRPaYXaRZR̀PYX̀P̀SbaUYV_R̀P̂WPVRâV̀jmPYX̀PSXPbdaUPRqRXTmPYZZPâbTbP
YX̀PRw[RXbRbPSXadVVR̀Pc\PTURPsnXRVPSXPâXXRaTŜXPTURVRnSTUPhSXaZd̀SX_mPnSTÛdTPZS]STYTŜXmP[VR]Sd]bPŴVPYX\PĉX̀P
WdVXSbUR̀PSXPâXXRaTŜXPTURVRnSTUmPYX̀PVRYb̂XYcZRPYTT̂VXR\buPWRRbm
âdVTPâbTbPYX̀P̀SbcdVbR]RXTbjmPbUYZZPcRP[YS̀Pc\PTURPêXTVYaT̂VPT̂PTURPsnXRVP̂XP̀R]YX̀P̂VmPYTPTURP̂[TŜXP̂WPTURPsnXRVmP
R̀̀daTR̀PWV̂]PYX\P[Y\]RXTPTURXP̀dRP̂VPTURVRYWTRVPcRâ]SX_P̀dRPWV̂]PTURPsnXRVPT̂PTURPêXTVYaT̂VPSXPYaâV̀YXaRPnSTUP
TURP[V̂qSbŜXbP̂WPTURbRP�RXRVYZPêX̀STŜXb}

IJKLMNL���wSbTSX_PnYVVYXTSRbPbUYZZPX̂TP̀R[VSqRPTURPsnXRVP̂WPYX\PaYdbRP̂WPYaTŜXmPVS_UTmP̂VPVR]R̀\P̂TURVnSbRPYqYSZYcZRP
ŴVPcVRYaUP̂WPYX\P̂WPTURP[V̂qSbŜXbP̂WPTURPêXTVYaTPl̂ad]RXTb}P�URP[RVŜ̀ bPVRWRVVR̀PT̂PYĉqRPbUYZZPX̂TPcRPâXbTVdR̀PYbP
ZS]STYTŜXbP̂XPTURPTS]RPSXPnUSaUPTURPsnXRVP]Y\P[dVbdRPYX\PbdaUPYaTŜXmPVS_UTP̂VPVR]R̀\}
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IJKLMNLOPQRSPTUVWXYZWUXP[RY\\PYZR]ŜSP_]VY\PZÙ a\SW]UVPU_PY\\PbUXcdP]VZ\ef]VgdPh]WRUeWP\]̀]WYW]UVdPZUXXSZW]UVPU_P
aeVZRi\][WP]WS̀[dPaXSaYXYW]UVPYVfPfS\]̂SXjPU_PY\\P̀YVeY\[dPaXS[SVWYW]UVPU_PWXY]V]VgPYVfPZÙ a\SW]UVPU_P_]VY\PaYaSXP
[ek̀ ][[]UV[PVUWP\YWSXPWRYVPlmPfYj[P_U\\Uh]VgPWRSPfYWSPU_Pnek[WYVW]Y\PTÙ a\SW]UVoPpVPWRSPŜSVWPWRSPTUVWXYZWUXP[RY\\P_Y]\P
WUPYZR]ŜSP_]VY\PZÙ a\SW]UVPU_PWRSPbUXcPh]WR]VP[eZRPYPaSX]UfPU_PW]̀SdPWRSPTUVWXYZWUXPYVfPWRSPTUVWXYZWUXq[P[eXSWjdP]_P
YVjdP[RY\\PkSP\]Yk\SP_UXPYVfP[RY\\PXS]̀keX[SPWRSPrhVSXP_UXPYVjPYVfPY\\P_SS[PaY]fPWUPWRSPsXZR]WSZWPYVfPTUV[WXeZW]UVP
tYVYgSXPYVfPUWRSXPSuaSV[S[P̀YfSPVSZS[[YXjPkjPWRSPTUVWXYZWUXq[P_Y]\eXSoPsff]W]UVY\P_SS[PYVfPSuaSV[S[P[RY\\PkSP
ZRYXgSfPkjPWRSPrhVSXPYgY]V[WPYVjPv]VY\PwYj̀ SVWPfeSPUXPhR]ZRP̀YjPkSZÙ SPfeSPWUPWRSPTUVWXYZWUXdPYVfPWRSPTUVWXYZWUXP
[RY\\PaXÙ aW\jPaYjPUXPXS_eVfPWRSPrhVSXPWRSPSuZS[[dP]_PYVjdPeaUVPWRSPrhVSXq[PhX]WWSVPXSxeS[Wo

yz{|}~�JMNJJJ�z�{�}{|��J��J��z����Jy��J�z���z{�
IJMNLMJ������J�����������J���J��������
QRSPTUVWXYZWUXP[RY\\PkSPXS[aUV[]k\SP_UXP]V]W]YW]VgdP]̀a\S̀SVW]VgdPf]XSZW]VgdPZUVWXU\\]VgdP̀Y]VWY]V]VgdPYVfP[eaSX̂][]VgP
Y\\P[Y_SWjPaXSZYeW]UV[PYVfPaXUgXỲ[P]VPZUVVSZW]UVPh]WRPWRSPaSX_UX̀YVZSPU_PWRSPTUVWXYZWoPQRSPTUVWXYZWUXP[RY\\P[ek̀ ]WP
WRSPTUVWXYZWUXq[P[Y_SWjPaXUgXỲPWUPWRSPTUV[WXeZW]UVPtYVYgSXP_UXPXŜ]ShPYVfPZUUXf]VYW]UVPh]WRPWRSP[Y_SWjPaXUgXỲ[PU_P
UWRSXPTUVWXYZWUX[oPQRSPTUV[WXeZW]UVPtYVYgSXq[PXS[aUV[]k]\]W]S[P_UXPXŜ]ShPYVfPZUUXf]VYW]UVPU_P[Y_SWjPaXUgXỲ[P[RY\\P
VUWPSuWSVfPWUPf]XSZWPZUVWXU\PÛSXPUXPZRYXgSPU_PWRSPYZW[PUXPÙ ][[]UV[PU_PWRSPTUVWXYZWUX[dPnekZUVWXYZWUX[dPYgSVW[PUXP
S̀a\UjSS[PU_PWRSPTUVWXYZWUX[PUXPnekZUVWXYZWUX[dPUXPYVjPUWRSXPaSX[UV[PaSX_UX̀]VgPaUXW]UV[PU_PWRSPbUXcPYVfPVUWPf]XSZW\jP
S̀a\UjSfPkjPWRSPTUV[WXeZW]UVPtYVYgSXoPQRSPTUVWXYZWUXq[P[Y_SWjPaXSZYeW]UV[PYVfPaXUgXỲ[P[RY\\P]VZ\efSP[aSZ]_]ZP[WSa[P
fS[]gVSfPWUP̀]V]̀]�SPWRSPX][cPU_PZUVWXYZW]VgPUXP[aXSYfPU_PTr�p�i��dP]VZ\ef]VgPaXÛ][]UVPU_PY\\PYaaXUaX]YWSPaSX[UVY\P
aXUWSZW]̂SPSxe]à SVWdP[UZ]Y\Pf][WYVZ]VgdPŶU]f]VgP[WYZc]VgPU_PWXYfS[dPYVfPUWRSXPXSY[UVYk\SPaXSZYeW]UV[o

IJMNL�J������J��J�������J���J��������
IJMNL�LMPQRSPTUVWXYZWUXP[RY\\PWYcSPVSZS[[YXjPaXSZYeW]UV[P_UXP[Y_SWjPU_dPYVfP[RY\\PaXÛ]fSPXSY[UVYk\SPaXUWSZW]UVPWUP
aXŜSVWPfỲYgSdP]V�eXjdP]V_SZW]UVPUXPSuaU[eXSPWUPTr�p�i��dPUXP\U[[PWU

LM S̀a\UjSS[PUVPWRSPbUXcPYVfPUWRSXPaSX[UV[PhRUP̀YjPkSPY__SZWSfPWRSXSkj�
L� WRSPbUXcPYVfP̀YWSX]Y\[PYVfPSxe]à SVWPWUPkSP]VZUXaUXYWSfPWRSXS]VdPhRSWRSXP]VP[WUXYgSPUVPUXPU__PWRSP[]WSdP

eVfSXPZYXSdPZe[WUfjdPUXPZUVWXU\PU_PWRSPTUVWXYZWUXdPYPnekZUVWXYZWUXdPUXPYPneki[ekZUVWXYZWUX�
L� WRSPrhVSXq[PXSY\PYVfPaSX[UVY\PaXUaSXWjPYVfPUWRSXPaXUaSXWjPYWPWRSP[]WSPUXPYf�YZSVWPWRSXSWUdP[eZRPY[PWXSS[dP

[RXek[dP\YhV[dPhY\c[dPaŶS̀SVW[dPXUYfhYj[dP[WXeZWeXS[PYVfPeW]\]W]S[PVUWPfS[]gVYWSfP_UXPXS̀ ÛY\dP
XS\UZYW]UVPUXPXSa\YZS̀SVWP]VPWRSPZUeX[SPU_PZUV[WXeZW]UV�

L  ZUV[WXeZW]UVPUXPUaSXYW]UV[PkjPWRSPrhVSXdPnSaYXYWSPTUVWXYZWUX[dPUXPUWRSXPTUVWXYZWUX[�PYVf
L¡ WRSPSu][W]VgPke]\f]Vg[PYVfPaXS̀][S[P]VPWRSP̂]Z]V]WjPU_PUXPY__SZWSfPkjPWRSPTUVWXYZWUXq[PUaSXYW]UV[o
L¢JJJJJJJWRSPZUVWXYZWUXPYgXSS[dP]VPUXfSXPWRYWPWRSPhUXcPh]\\PkSPZÙ a\SWSfPh]WRPWRSPgXSYWS[WPfSgXSSPU_P[Y_SWjdPWUP
ZUV_UX̀PWUPWRSPXSxe]XS̀SVW[PU_PWRSP£¤nPn¥�PXS[ZeSPXSge\YW]UV[P¦SuZSXaWPU_PWRSPZUV[WXeZWUX[PXS[aUV[]k]\]W]S[P
[SZW]UVP�§§o§̈PYVfPWRSPrZZeaYW]UVY\PnY_SWjPYVfP©SY\WRPsZWPU_P��ªmP¦rn©s̈PY[PỲSVfSfPYVfPWRSP
TUV[WXeZW]UVPnY_SWjPsZWPU_P��«�PY[PỲSVfSfdP]VZ\ef]VgPY\\P[WYVfYXfPYVfPXSge\YW]UV[PWRYWPRŶSPkSSVP[]VZSPUXP
[RY\\PkSPaXÙ e\gYWSfPkjPWRSPgÛSXV̀ SVWY\PYeWRUX]W]S[PhR]ZRPYf̀ ]V][WSXP[eZRPYZW[dPYVfP[RY\\P]VfS̀V]_jPYVfP
RU\fPRYX̀\S[[PWRSPUhVSXdPTUV[WXeZW]UVPtYVYgSXdPWRSPsXZR]WSZWdPYVfPY\\o¬

IJMNL�LML¢PnY_SPYZZS[[PWUPYVfPSgXS[[P_XÙ PYVjPke]\f]VgPeVfSXPZUV[WXeZW]UVPY[PaYXWPU_PWR][PTUVWXYZWdPUXPYVjPSu][W]VgP
ke]\f]VgP]VPhR]ZRPbUXcP][PkS]VgPfUVSPeVfSXPWR][PTUVWXYZWdP[RY\\PkSP̀Y]VWY]VSfPYVfPXS̀Y]VPeVSVZè kSXSfPkjPWRSP
TUVWXYZWUXP]VPYZZUXfYVZSPh]WRPY\\PYaa\]ZYk\SPZUfS[dPXe\S[PYVfPXSge\YW]UV[PU_PYeWRUX]W]S[PRŶ]VgP�eX][f]ZW]UVPUVPWRSP
bUXcoPQRSPTUVWXYZWUXPYVfP]W[PnekZUVWXYZWUX[P[RY\\PZUUaSXYWSP]VP̀Y]VWY]V]VgPWR][PZUVf]W]UVoPUYfhYj[dPaYWR[dPhY\c[dP
Su]W[dP[SX̂]ZSPfX]̂S[PYVfPUWRSXPYXSY[P[RY\\PXS̀Y]VPeVUk[WXeZWSfPYVfP[RY\\PkSP̀Y]VWY]VSfP]VPYP[Y_SPYVfP[YW][_YZWUXjP
ZUVf]W]UVdP_UXPY\\PaSX[UV[Pe[]VgPWRSPke]\f]VgPYVfPaXS̀][S[oPtYWSX]Y\[P[RY\\PVUWPkSP[WUXSfPaXÙ ][ZeUe[\jPYkUeWPWRSP[]WSPUXP
]VPWRSPke]\f]VgdPkeWP[RY\\PkSPZYXS_e\\jP[WUXSfP]VPYXSY[PhR]ZRPh]\\PVUWP]VWSX_SXSPh]WRPaSfS[WX]YVPWXY__]ZPUXPh]WRPYZZS[[PWUP
YVfPSgXS[[P_XÙ PYf�YZSVWPaXUaSXW]S[PYVfPe[SPU_PWRSPke]\f]VgoPQRSPTUVWXYZWUXP[RY\\PaXÛ]fSPYVfP̀Y]VWY]VP[eZRPWS̀aUXYXjP
bUXcPY[P̀YjPkSPXSxe]XSfP_UXPWRSPaXUWSZW]UVPU_P]W[P_]V][RSfPbUXcPhRSXSP\]Yk\SPWUP]V�eXjoPQRSPTUVWXYZWUXPh]\\PkSP
XS[aUV[]k\SP_UXPY\\PU_P]W[PbUXcdP̀YWSX]Y\[PYVfPSxe]à SVWPWRYWP̀YjPkSPfỲYgSfPUXP[WU\SVPfeX]VgPWRSPfeXYW]UVPU_PWRSP
TUVWXYZWPYVfPeVW]\PWRSPbUXcP][PYZZSaWSfPkjPWRSPrhVSXoPQRSPTUVWXYZWUXP[RY\\P̀YcSPgUUfPYVjP[eZRPfỲYgSPUXP\U[[P
h]WRUeWPSuaSV[SPWUPWRSPrhVSXoPQRSPTUVWXYZWUXP[RY\\PVUWPaSX̀]WPeVVSZS[[YXjPRY�YXf[PWUPkSPZXSYWSfPVUXPaSX̀]WPWRS̀PWUP
ZUVW]VeSP]_PWRSjPYXSPf][ZÛSXSfoPQRSPTUVWXYZWUXq[P[WUXYgSPYVfP[WYg]VgPYXSY[P[RY\\PkSPUV\jP]VP\UZYW]UV[PY[[]gVSfPUXP
YaaXÛSfPkjPWRSPrhVSXPYVfPsXZR]WSZWPYVfP̀YjPkSPXSxe]XSfPWUPkSPXS\UZYWSfPkjPWRSPTUVWXYZWUXPY[Pke]\f]VgPUZZeaYVZjPUXP
e[SPZRYVgS[PfeX]VgPWRSPZUeX[SPU_PWRSPbUXcoPQR][PXS\UZYW]UVPh]\\PkSPfUVSPkjPWRSPTUVWXYZWUXPYWPVUPYff]W]UVY\PZU[WPWUPWRSP
rhVSXo
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IJKLMNMNOPQROSTUVWXYVTWOZQX[[OYT\][̂O_̀VQaOXUbOc̀dROUTV̀YRZOWRef̀WRbOĝaOX]][̀YXg[RO[X_ZaOZVXVfVRZaOTWb̀UXUYRZaOYTbRZaO
Wf[RZOXUbOWRcf[XV̀TUZaOXUbO[X_hf[OTWbRWZOThO]fg[̀YOXfVQTẀV̀RZaOgRXẀUcOTUOZXhRV̂OThO]RWZTUZOTWO]WT]RWV̂OTWOVQR̀WO
]WTVRYV̀TUOhWT\ObX\XcRaÒUifŴaOTWO[TZZj

IJKLMNMNMKOPQROSTUVWXYVTWOXYkUT_[RbcRZOVQXVOVQROlXgTWOlX_OThOVQROmVXVROThOnR_OoTWkaOXUbOWRcf[XV̀TUZOXbT]VRbO
VQRWRfUbRWaO][XYROf]TUOgTVQOVQROp_URWOXUbOVQROSTUVWXYVTWOYRWVX̀UObfV̀RZOXUbOVQXVO[̀Xg̀[̀V̂OhTWOhX̀[fWROVTOYT\][̂O
VQRWR_̀VQÒZÒ\]TZRbOTUOgTVQOVQROp_URWOXUbOVQROSTUVWXYVTWOWRcXWb[RZZOThOVQR̀WOWRZ]RYV̀dROhXf[VjOPQROSTUVWXYVTWOQRWRĝO
XcWRRZOVQXVaOXZOgRV_RRUOVQROp_URWOXUbOVQROSTUVWXYVTWaOVQROSTUVWXYVTWÒZOZT[R[̂OWRZ]TUZ̀g[ROhTWOYT\][̀XUYRO_̀VQOX[[OZfYQO
[X_ZOXUbOWRcf[XV̀TUZÒ\]TZRbOhTWOVQRO]WTVRYV̀TUOThO]RWZTUZO]RWhTW\̀UcOVQROSTUVWXYVjOPQROSTUVWXYVTWOZQX[[ÒUbR\ÙĥO
XUbOQT[bOQXW\[RZZOVQROp_URWOThOXUbOhWT\OXÛOXUbOX[[O[̀Xg̀[̀V̂OhTWOd̀T[XV̀TUOThOZfYQO[X_ZOXUbOWRcf[XV̀TUZOXUbOZQX[[O
bRhRUbOXÛOY[X̀\ZOTWOXYV̀TUZO_Q̀YQO\X̂OgROgWTfcQVOXcX̀UZVOVQROp_URWOXZOVQROWRZf[VOVQRWRThjOqUOVQRORdRUVOVQXVOVQRO
STUVWXYVTWOZQX[[OhX̀[OTWOWRhfZROVTObRhRUbOXÛOZfYQOXYV̀TUaOVQROSTUVWXYVTWOZQX[[OgRO[̀Xg[ROVTOVQROp_URWOhTWOX[[OYTZVZOThOVQRO
p_URWÒUObRhRUb̀UcOZfYQOY[X̀\OTWOXYV̀TUOXUbOX[[OYTZVZOThOVQROp_URWaÒUY[fb̀UcOXVVTWUR̂rZOhRRaÒUOWRYTdRẀUcOZfYQO
bRhRUZROYTZVZOhWT\OVQROSTUVWXYVTWj

IJKLMNMNMNOs[[O[XgTWRWZaO_TWkRWZaOXUbO\RYQXÙYZOR\][T̂RbÒUOVQRO]RWhTW\XUYROThOVQROtTWkOThOVQ̀ZOuWTiRYVOZQX[[OgRO
YRWV̀h̀RbOXZOQXd̀UcOZfYYRZZhf[[̂OYT\][RVRbOXOYTfWZRÒUOYTUZVWfYV̀TUOZXhRV̂OXUbOQRX[VQOX]]WTdRbOĝOVQROvÙVRbOmVXVRZO
wR]XWV\RUVOThOlXgTWrZOpYYf]XV̀TUX[OmXhRV̂OXUbOxRX[VQOsb\̀ÙZVWXV̀TUOVQXVÒZOXVO[RXZVOyzOQTfWZÒUObfWXV̀TUjOPQRO
STUVWXYVTWOXUbÒVZOmfgYTUVWXYVTWZOZQX[[OYTUbfYVOVQR̀WOT]RWXV̀TUÒUOXYYTWbXUYRO_̀VQOVQROmXhRV̂O{f̀bRZOhTWOSTUZVWfYV̀TUO
XZÒZZfRbOĝOmVXVRO|bfYXV̀TUOwR]XWV\RUVaOXUbOVQROSTUVWXYVTWrZOZXhRV̂O]WTcWX\j

IJKLMNMNM}Os[[OZXhRV̂ORef̀]\RUVÒUY[fb̀UcOQXWbOQXVZaO_RXVQRWO]WTVRYV̀dROcRXWOXUbOuu|OWRef̀WRbOhTWOVQROSTUVWXYVTWOVTO
]RWhTW\ÒVZOtTWkOXWROVTOgROZf]][̀RbOĝOVQROSTUVWXYVTWOTWÒVZOmfgYTUVWXYVTWZjOtV̀Q̀UOVQRObRZ̀cUXVRbOYTUZVWfYV̀TUOXWRXZaO
VQROSTUVWXYVTWrZOR\][T̂RRZaOZf]RẀUVRUbRUVZaOTWOTVQRWOXcRUVZaOXUbÒVZOmfgYTUVWXYVTWZaOR\][T̂RRZaOZf]RẀUVRUbRUVZaOTWO
TVQRWOXcRUVZOXWROWRef̀WRbOVTO_RXWOQXWbOQXVZOXUbOTVQRWOWRef̀WRbOTWORZZRUV̀X[OZXhRV̂ORef̀]\RUVjO|XYQO]RWZTUOZRRUO_̀VQTfVO
XOQXWbOQXVaOTWOTVQRW_̀ZROhX̀[̀UcOVTOYT\][̂O_̀VQOVQ̀ZOWRef̀WR\RUVaO_̀[[OgROTWbRWRbOVTO[RXdROVQROuWTiRYVjOnTO]ẀTWO_XWÙUcZO
_̀[[OgROc̀dRUOĝOVQROp_URWaOSTUZVWfYV̀TUO~XUXcRWOTWOsWYQ̀VRYVjOPQROSTUVWXYVTWOXUbÒVZOmfgYTUVWXYVTWZOZQX[[OgROZT[R[̂O
WRZ]TUZ̀g[ROhTWO\Xk̀UcOf]OXUbO]X̂ ÙcOhTWOXÛO[TZZOThO]WTbfYV̀TUOTWOWRef̀WRbO]WTcWRZZOWRZf[V̀UcOhWT\OVQROWR\TdX[OThO
]RWZTUUR[OhWT\OVQROuWTiRYVOXZOZRVOhTWVQOQRWR̀UÒUY[fb̀UcOXÛOYTZVZÒUYfWWRbOĝOVQROp_URWÒUOYTUURYV̀TUO_̀VQOVQRO_TWkO
ThOTVQRWOYTUVWXYVTWZj

IJKLMNM}OPQROSTUVWXYVTWOZQX[[Ò\][R\RUVaORWRYVaOXUbO\X̀UVX̀UaOXZOWRef̀WRbOĝOR�̀ZV̀UcOYTUb̀V̀TUZOXUbO]RWhTW\XUYROThO
VQROSTUVWXYVaOWRXZTUXg[ROZXhRcfXWbZOhTWOZXhRV̂OXUbO]WTVRYV̀TUaÒUY[fb̀UcO]TZV̀UcObXUcRWOZ̀cUZOXUbOTVQRWO_XWÙUcZO
XcX̀UZVOQX�XWbZ�O]WT\f[cXV̀UcOZXhRV̂OWRcf[XV̀TUZ�OXUbOUTV̀ĥ̀UcOVQROT_URWZOXUbOfZRWZOThOXbiXYRUVOZ̀VRZOXUbOfV̀[̀V̀RZOThO
VQROZXhRcfXWbZj

IJKLMNM�OtQRUOfZROTWOZVTWXcROThOR�][TZ̀dRZOTWOTVQRWOQX�XWbTfZO\XVRẀX[ZOTWORef̀]\RUVOTWOfUfZfX[O\RVQTbZOXWRO
URYRZZXŴOhTWOR�RYfV̀TUOThOVQROtTWkaOVQROSTUVWXYVTWOZQX[[OR�RWỲZROfV\TZVOYXWROXUbOYXWŴOTUOZfYQOXYV̀d̀V̀RZOfUbRWO
Zf]RWd̀Z̀TUOThO]WT]RW[̂OefX[̀h̀RbO]RWZTUUR[j

IJKLMNM�OPQROSTUVWXYVTWOZQX[[O]WT\]V[̂OWR\Rb̂ObX\XcROXUbO[TZZOVTO]WT]RWV̂OWRhRWWRbOVTÒUOmRYV̀TUZOyzj�jyj�aOyzj�jyj�O
XUbOyzj�jyj�OYXfZRbÒUO_QT[ROTWÒUO]XWVOĝOVQROSTUVWXYVTWaOXOmfgYTUVWXYVTWaOXOmfg�ZfgYTUVWXYVTWaOTWOXÛTUROb̀WRYV[̂OTWO
Ùb̀WRYV[̂OR\][T̂RbOĝOXÛOThOVQR\aOTWOĝOXÛTUROhTWO_QTZROXYVZOVQR̂O\X̂OgRO[̀Xg[ROXUbOhTWO_Q̀YQOVQROSTUVWXYVTWÒZO
WRZ]TUZ̀g[ROfUbRWOmRYV̀TUZOyzj�jyj�aOyzj�jyj�OXUbOyzj�jyj�aOR�YR]VObX\XcROTWO[TZZOXVVẀgfVXg[ROVTOXYVZOTWOT\̀ZZ̀TUZOThO
VQROp_URWaOSTUZVWfYV̀TUO~XUXcRWOTWOsWYQ̀VRYVOTWOXÛTUROb̀WRYV[̂OTWÒUb̀WRYV[̂OR\][T̂RbOĝOXÛOThOVQR\aOTWOĝOXÛTURO
hTWO_QTZROXYVZOXÛOThOVQR\O\X̂OgRO[̀Xg[RaOXUbOUTVOXVVẀgfVXg[ROVTOVQROhXf[VOTWOURc[̀cRUYROThOVQROSTUVWXYVTWjOPQRO
hTWRcT̀UcOTg[̀cXV̀TUZOThOVQROSTUVWXYVTWOXWRÒUOXbb̀V̀TUOVTOVQROSTUVWXYVTWrZOTg[̀cXV̀TUZOfUbRWOmRYV̀TUO�jy�aOXUbOZQX[[OUTVO
gRO[̀\̀VRbOĝOZfYQObX\XcROTWO[TZZOgR̀UcÒUZfWRbOfUbRWO]WT]RWV̂ÒUZfWXUYROWRef̀WRbOĝOVQROSTUVWXYVOwTYf\RUVZj

IJKLMNM�OPQROSTUVWXYVTWOZQX[[OZYQRbf[RO_RRk[̂OZXhRV̂O\RRV̀UcZOXUbORXYQOThÒVZOmfgYTUVWXYVTWZO\fZVOgRO]WT]RW[̂O
WR]WRZRUVRbOXVOZfYQO\RRV̀UcZjOPQROSTUVWXYVTWOZQX[[ObRZ̀cUXVROXOWRZ]TUZ̀g[RO\R\gRWOThOVQROSTUVWXYVTWrZOTWcXÙ�XV̀TUOXVO
VQROZ̀VRO_QTZRObfV̂OZQX[[OgROVQRO]WRdRUV̀TUOThOXYỲbRUVZjOPQ̀ZO]RWZTUOZQX[[OgROVQROSTUVWXYVTWrZOZf]RẀUVRUbRUVOfU[RZZO
TVQRW_̀ZRObRZ̀cUXVRbOĝOVQROSTUVWXYVTWÒUO_ẀV̀UcOVTOVQROp_URWaOSTUZVWfYV̀TUO~XUXcRWOXUbOsWYQ̀VRYVj

IJKLMNM�OPQROSTUVWXYVTWOZQX[[OUTVO[TXbOTWO]RW\̀VOXÛO]XWVOThOVQROYTUZVWfYV̀TUOTWOZ̀VROVTOgRO[TXbRbOZTOXZOVTOYXfZRObX\XcRO
TWOYWRXVROXUOfUZXhROYTUb̀V̀TUjOPQROSTUVWXYVTWOZQX[[OUTVO[TXbOXÛO]XWVOThOVQROtTWkO_̀VQO\XVRẀX[ZaORef̀]\RUVaOZQTWRZaO
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IJKLMNOPQRJQRSTUJQMSUVWQXTMLTQMNQKNYQXKYQLRZ[\QLKZWUQ\KVKOUQSRQSTUQ]RĴQRJQSRQRSTUJQ]RĴQRJQLRZ[\QUN\KNOUJQ_UJWRNWQ
MNQRJQKIRZSQSTUQ]RĴ̀

abcdefegQhiPQ\ZJMNOQSTUQLRNWSJZLSMRNPQ_ZI[MLQRJQ_JMjKSUQ_JR_UJSYQMWQ\KVKOU\QRJQ\UWSJRYU\QKWQKQLRNWUkZUNLUQRiQMSWQ]RĴPQ
STUQlRNSJKLSRJQWTK[[PQKSQMSWQRXNQUm_UNWUPQJUWSRJUQWZLTQ_JR_UJSYQSRQKQLRN\MSMRNQUkZK[QSRQSTKSQUmMWSMNOQIUiRJUQWZLTQ\KVKOUQ
RJQMNnZJYQXKWQ\RNUPQIYQJU_KMJMNOPQJUIZM[\MNOQRJQJU_[KLMNOQMSPQRJQRSTUJXMWUQVK̂MNOQORR\QWZLTQ\KVKOUQRJQ\UWSJZLSMRNQMNQKNQ
KLLU_SKI[UQVKNNUJ̀

abcdefeoQpTUQlRNSJKLSRJQWTK[[QIUQJUW_RNWMI[UQiRJQK[[QIJUK̂KOUQRiQO[KWWPQXTMLTQTKWQIUUNQiZJNMWTU\QKN\QMNWSK[[U\QKWQ_KJSQRiQ
lRNSJKLSQKN\QUmMWSMNOQO[KWWQSTKSQMWQIJR̂UNQ\ZUQSRQR_UJKSMRNWQZN\UJQSTUQlRNSJKLSQiRJQ]RĴ̀QqRQVKSSUJQIYQXTRVQRJQXTKSQ
LKZWUQO[KWWQXKWQIJR̂UNPQSTUQlRNSJKLSRJQWTK[[QJU_[KLUQK[[QIJR̂UNQO[KWWQIUiRJUQLRV_[USMRNQKN\QKLLU_SKNLUQRiQSTUQ
lRNSJKLSRJrWQ]RĴ̀QpTUQlRNSJKLSRJQVKYQL[KMVQ\KVKOUWPQMiQK__[MLKI[Ù

abcdefecdQhNQK\\MSMRNQSRQK[[QJUkZMJUVUNSWQWUSQiRJSTQTUJUMNPQSTUQlRNSJKLSRJQKN\QMSWQsZILRNSJKLSRJWQWTK[[QiZ[[YQLRV_[YQXMSTQ
STUQ_JRjMWMRNWQRiQSTUQiU\UJK[QtLLZ_KSMRNK[QsKiUSYQKN\QuUK[STQvLSQRiQwxyzPQKWQKVUN\U\PQKN\QXMSTQKNYQJZ[UWQKN\Q
JUOZ[KSMRNWQ_ZJWZKNSQSRQSTUQvLS̀QpTMWQJUkZMJUVUNSQWTK[[QK__[YQLRNSMNZRZW[YQKN\QNRSQIUQ[MVMSU\QSRQNRJVK[QXRĴMNOQTRZJẀQ

abcdefeccQpTUQlRNSJKLSRJQWTK[[QK[WRQIUQJUW_RNWMI[UPQKSQSTUQlRNSJKLSRJrWQWR[UQLRWSQKN\QUm_UNWUPQiRJQK[[QVUKWZJUWQ
NULUWWKJYQSRQ_JRSULSQKNYQ_JR_UJSYQK\nKLUNSQSRQSTUQ{JRnULSQKN\QMV_JRjUVUNSWQSTUJUMǸQvNYQ\KVKOUQSRQWZLTQ_JR_UJSYQRJQ
MV_JRjUVUNSWQWTK[[QIUQ_JRV_S[YQJU_KMJU\QIYQSTUQlRNSJKLSRJQKSQMSWQWR[UQUm_UNWÙ

abcdefecfQpTUQlRNSJKLSRJQWTK[[QMVVU\MKSU[YQLRNSKLSQSTUQlRNWSJZLSMRNQ|KNKOUJQKN\PQXMSTMNQ}~QTRZJWPQJU_RJSPQMNQXJMSMNOPQ
SRQSTUQtXNUJPQvJLTMSULSQKN\QlRNWSJZLSMRNQ|KNKOUJPQK[[QKLLM\UNSWQKJMWMNOQRZSQRiQRJQMNQLRNNULSMRNQXMSTQSTUQ]RĴQXTMLTQ
LKZWUQ\UKSTPQ_UJWRNK[QMNnZJYPQRJQ_JR_UJSYQ\KVKOUPQOMjMNOQiZ[[Q\USKM[WQKN\QWSKSUVUNSWQRiQKNYQXMSNUWWUẀQhNQK\\MSMRNPQMiQ
\UKSTPQWUJMRZWQ_UJWRNK[QMNnZJMUWPQRJQWUJMRZWQ_JR_UJSYQ\KVKOUWQKJUQLKZWU\PQSTUQKLLM\UNSQWTK[[QIUQJU_RJSU\QMVVU\MKSU[YQIYQ
SU[U_TRNUQRJQVUWWUNOUJQSRQSTUQtXNUJPQlRNWSJZLSMRNQ|KNKOUJPQKN\QvJLTMSULS̀

abcdefec��pTUQlRNSJKLSRJQWTK[[QIUQWR[U[YQJUW_RNWMI[UQiRJQKNYQLRN\MSMRNWQSTKSQ\UjU[R_Q\ZJMNOQLRNWSJZLSMRNQKN\QMNQSTUQ
UjUNSQKNYQWSJZLSZJUQMWQ\MW[RLKSU\PQRjUJQWSJKMNU\PQRJQ\KVKOU\QWRQKWQSRQKiiULSQMWQZWUiZ[NUWWPQSTUQlRNSJKLSRJQWTK[[QIUQWR[U[YQ
JUW_RNWMI[ÙQpTUQlRNSJKLSRJQWTK[[QSK̂UQXTKSUjUJQWSU_WQNULUWWKJYQSRQWSJUNOSTUNPQJU[RLKSUQRJQJUIZM[\QSTUQWSJZLSZJUQSRQVUUSQ
JUkZMJUVUNSWQKSQSTUQWR[UQUm_UNWUQRiQSTUQlRNSJKLSRJ̀

abcdefec�QpTUQlRNSJKLSRJQMWQJUW_RNWMI[UQiRJQJUWSRJKSMRNQRJQJU_KMJQRiQZSM[MSMUWPQ_JMjKSUQ_JR_UJSYPQIZM[\MNOWPQ_KjUVUNSPQ
XK[̂XKYWPQJRK\WPQUSL̀Q\KVKOU\QIYQMSWQKLSMjMSMUWQZN\UJQSTMWQvOJUUVUNSQSRQSTUQWKSMWiKLSMRNQRiQSTUQtXNUJPQlRNWSJZLSMRNQ
|KNKOUJQKN\QvJLTMSULS̀

abcdefec�Q�JRVQSTUQLRVVUNLUVUNSQSRQSTUQiMNK[QLRV_[USMRNQRiQSTUQ]RĴPQSTUQlRNSJKLSRJQWTK[[Q̂UU_QSTUQ]RĴQKN\QSTUQ
tXNUJrWQIZM[\MNO�W�QiJUUQiJRVQKLLZVZ[KSMRNQRiQXKSUJQNRQVKSSUJQSTUQWRZJLUQRJQLKZWUQRiQXKSUJQMNiM[SJKSMRǸ

abcdefec�Q�ZJMNOQLRNWSJZLSMRNPQSTUQlRNSJKLSRJQWTK[[QIUQJUW_RNWMI[UQiRJQVKMNSKMNMNOQKQXKSUJSMOTSQWSJZLSZJÙQpTMWQ
JUW_RNWMIM[MSYQWTK[[QMNL[Z\UQK\\MSMRNW�K[SUJKSMRNWQRiQUmMWSMNOQIZM[\MNOẀQpTUQlRNSJKLSRJQWTK[[QIUQJUW_RNWMI[UQiRJQ
SUV_RJKJYQJRRiMNOPQSKJ_WQKN\QRSTUJQ_JRSULSMRNQKSQJRRiWPQLKjMSYQXK[[WPQUSL̀QsTRZ[\QSTUQlRNSJKLSRJQiKM[QSRQ_JRjM\UQK\UkZKSUQ
_JRSULSMRNQLKZWMNOQi[RR\MNOPQ\KVKOUQRJQRSTUJQ\MWSZJIKNLUQSRQSTUQUmMWSMNOQIZM[\MNO�W�PQSTUQlRNSJKLSRJQWTK[[QIUQ
JUW_RNWMI[UQiRJQK[[QLRWSWQKWWRLMKSU\QXMSTQL[UKNQZ_PQJUVU\MKSMRNQKN\QJU_KMJẀQhNKWVZLTQKWQi[RR\MNOQKN\QXKSUJQ\KVKOUQ
TKjUQWKiUSYQMV_[MLKSMRNWQSRQSTUQOUNUJK[Q_ZI[MLPQL[UKNQZ_PQJUVU\MKSMRNQKN\QJU_KMJWQVKYQIUQVK\UQIYQSTUQtXNUJQXMSTRZSQ
_JMRJQNRSMLUQSRQSTUQlRNSJKLSRJ̀Qv\VMNMWSJKSMRNQLRWSWQMNLZJJU\QIYQSTUQtXNUJPQlRNWSJZLSMRNQ|KNKOUJQKN\QvJLTMSULSQXM[[Q
K[WRQIUQIKL̂QLTKJOU\QSRQSTUQlRNSJKLSRJ̀QpTUQlRNSJKLSRJPQIYQUNSUJMNOQMNSRQSTMWQlRNSJKLSPQKOJUUWQSRQIUQ[MKI[UQiRJQSTUWUQ
LRWSẀ

abcdefec�b������b��b������b��b������b��b��������
hiQUMSTUJQ_KJSYQWZiiUJWQMNnZJYQRJQ\KVKOUQSRQ_UJWRNQRJQ_JR_UJSYQIULKZWUQRiQKNQKLSQRJQRVMWWMRNQRiQSTUQRSTUJQ_KJSYPQRJQRiQ
RSTUJWQiRJQXTRWUQKLSWQWZLTQ_KJSYQMWQ[UOK[[YQJUW_RNWMI[UPQNRSMLUQRiQSTUQMNnZJYQRJQ\KVKOUPQXTUSTUJQRJQNRSQMNWZJU\PQWTK[[QIUQ
OMjUNQSRQSTUQRSTUJQ_KJSYQXMSTMNQKQJUKWRNKI[UQSMVUQNRSQUmLUU\MNOQ}wQ\KYWQKiSUJQ\MWLRjUJỲQpTUQNRSMLUQWTK[[Q_JRjM\UQ
WZiiMLMUNSQ\USKM[QSRQUNKI[UQSTUQRSTUJQ_KJSYQSRQMNjUWSMOKSUQSTUQVKSSUJ̀
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IJKLMNJOPQPRSTUVJWPXYRZP[V
IJKLMNMK\]̂_\̀abcdefcad\gh\d_hiabhgjk_\lad\famikgebf_\ngĉ\ebo\d_pqgd_m_bch\gbfkqr_r\gb\ĉ_\̀abcdefc\safqm_bch\ebr\
ekk\eiikgfejk_\kenht\dqk_h\ebr\d_uqkecgabh\d_uedrgbu\̂evedraqh\mec_dgekhw\xl\ĉ_\̀abcdefcad\_bfaqbc_dh\e\̂evedraqh\
mec_dgek\ad\hqjhcebf_\bac\errd_hh_r\gb\ĉ_\̀abcdefc\safqm_bch\ebr\gl\d_ehabejk_\id_feqcgabh\ngkk\j_\gber_pqec_\ca\
id_y_bc\lad_h__ejk_\jargko\gbzqdo\ad\r_eĉ\ca\i_dhabh\d_hqkcgbu\ldam\e\mec_dgek\ad\hqjhcebf_t\gbfkqrgbu\jqc\bac\kgmgc_r\
cat\ehj_hcah\ad\iakof̂kadgbec_r\jgî_bok\{|̀}~t\_bfaqbc_d_r\ab\ĉ_\hgc_\jo\ĉ_\̀abcdefcadt\ĉ_\̀abcdefcad\ĥekkt\qiab\
d_faubgvgbu\ĉ_\fabrgcgabt\gmm_rgec_ko\hcai\�ad�\gb\ĉ_\ell_fc_r\ed_e\ebr\d_iadc\ĉ_\fabrgcgab\ca\ĉ_\�nb_dt\
àbhcdqfcgab\�ebeu_d\ebr\�df̂gc_fc\gb\ndgcgbuw\]̂_\�nb_d\ĥekk\eddebu_\lad\ĉ_\mec_dgek\ca\j_\c_hc_r\ebr\gl\ĉ_\c_hc\
d_y_ekh\ĉec\ĉ_\mec_dgek\gh\e\̂evedraqh\mec_dgek\ad\hqjhcebf_\n̂gf̂\̂eh\bac\j__b\d_br_d_r\̂edmk_hht\ĉ_\�nb_d\ĥekk\
ieo\lad\ĉ_\c_hc�\aĉ_dngh_t\ĉ_\̀abcdefcad\ĥekk\j_ed\ĉ_\fahc\al\ĉ_\c_hc\ebr\ĉ_\̀abcdefc\�qm\ĥekk\j_\d_rqf_r\jo\ĉ_\
emaqbc\al\ĉec\fahcw\]̂_\̀abcdefcad\ĥekk\famiko\ngĉ\ĉ_\d_ehabejk_\gbhcdqfcgabh\al\ĉ_\�nb_d\elc_d\ĉ_\c_hc\gh\
fabrqfc_rw\]̂gh\�_fcgab\ĥekk\bac\eiiko\gb\ĉ_\feh_\al\ehj_hcah\n̂gf̂\gh\ca\j_\d_may_r\ebr\rghiah_r\al\eh\iedc\al\ĉ_\
�ad�\al\ĉ_\̀abcdefcw

IJKLMNM�\�iab\d_f_gic\al\ĉ_\̀abcdefcad�h\ndgcc_b\bacgf_t\ĉ_\�nb_d\ĥekk\ajcegb\ĉ_\h_dygf_h\al\e\kgf_bh_r\kejadecado\ca\
y_dglo\e\id_h_bf_\ad\ejh_bf_\al\ĉ_\mec_dgek\ad\hqjhcebf_\d_iadc_r\jo\ĉ_\̀abcdefcad\ebrt\gb\ĉ_\_y_bc\hqf̂\mec_dgek\ad\
hqjhcebf_\gh\laqbr\ca\j_\id_h_bct\ca\feqh_\gc\ca\j_\d_br_d_r\̂edmk_hhw\� _̂b\ĉ_\mec_dgek\ad\hqjhcebf_\̂eh\j__b\d_br_d_r\
êdmk_hht\�ad�\gb\ĉ_\ell_fc_r\ed_e\ĥekk\d_hqm_\qiab\ndgcc_b\eud__m_bc\al\ĉ_\�nb_d\ebr\̀abcdefcadw\}o\̀ êbu_\
�dr_dt\ĉ_\̀abcdefc\]gm_\ĥekk\j_\_�c_br_r\eiidaidgec_ko\ebr\ĉ_\̀abcdefc\�qm\ĥekk\j_\gbfd_eh_r\gb\ĉ_\emaqbc\al\ĉ_\
àbcdefcad�h\d_ehabejk_\errgcgabek\fahch\al\ĥqc�ranbt\r_keo\ebr\hcedc�qiw

IJKLMNMN\]a\ĉ_\lqkk_hc\_�c_bc\i_dmgcc_r\jo\kent\jqc\abko\ca\ĉ_\_�c_bc\al\eyegkejk_\gbhqdebf_\idaf__rht\ĉ_\�nb_d\ĥekk\
gbr_mbglo\ebr\̂akr\̂edmk_hh\ĉ_\̀abcdefcadt\�qjfabcdefcadht\̀abhcdqfcgab\�ebeu_dt\�df̂gc_fct\ĉ_gd\fabhqkcebcht\ebr\
_mikao__h\al\ebo\al\ĉ_m\ldam\ebr\euegbhc\fkegmht\remeu_ht\kahh_h\ebr\_�i_bh_ht\gbfkqrgbu\jqc\bac\kgmgc_r\ca\
eccadb_oh�\l__ht\edghgbu\aqc\al\ad\d_hqkcgbu\ldam\i_dladmebf_\al\ĉ_\�ad�\gb\ĉ_\ell_fc_r\ed_e\gl\gb\lefc\ĉ_\mec_dgek\ad\
hqjhcebf_\id_h_bch\ĉ_\dgh�\al\jargko\gbzqdo\ad\r_eĉ\eh\r_hfdgj_r\gb\�_fcgab\��w�w�\ebr\̂eh\bac\j__b\d_br_d_r\̂edmk_hht\
idaygr_r\ĉec\ĉ_\i_dhab\h__�gbu\gbr_mbglgfecgab�\{�~\rgr\bac\jdgbu\hqf̂\mec_dgek\abca\ĉ_\|daz_fc\hgc_�\{�~\cgm_ko\
idaygr_r\bacgf_\al\ĉ_\fabrgcgab\ebr\hcaii_r\�ad�\gb\ĉ_\ell_fc_r\ed_e\eh\d_pqgd_r\jo\�_fcgab\��w�w��\ebr\{�~\̂eh\e\
fkegmt\remeu_t\kahh\ad\_�i_bh_\ĉec\gh\eccdgjqcejk_\ca\jargko\gbzqdot\hgf�b_hht\rgh_eh_\ad\r_eĉt\ad\ca\gbzqdo\ca\ad\
r_hcdqfcgab\al\cebugjk_\idai_dco\{aĉ_d\ĉeb\ĉ_\�ad�\gch_kl~w\]̂_\�nb_d\ĥekk\̂ey_\ba\gbr_mbgco\ajkguecgab\ca\ĉ_\
_�c_bc\ĉec\hqf̂\remeu_t\kahh\ad\_�i_bh_\gh\rq_\ca\ĉ_\leqkc\ad\b_ukgu_bf_\al\ĉ_\iedco\h__�gbu\gbr_mbgco\ad\ĉ_\leqkc\ad\
b_ukgu_bf_\al\e\ĉgdr\iedco\lad\n̂am\ĉ_\�nb_d\gh\bac\d_hiabhgjk_w

IJKLMNM�\]̂_\�nb_d\ĥekk\bac\j_\d_hiabhgjk_\qbr_d\ĉgh\�_fcgab\��w�\lad\mec_dgekh\ad\hqjhcebf_h\ĉ_\̀abcdefcad\jdgbuh\
ca\ĉ_\hgc_\qbk_hh\hqf̂\mec_dgekh\ad\hqjhcebf_h\ed_\d_pqgd_r\jo\ĉ_\̀abcdefc\safqm_bchw\]̂_\�nb_d\ĥekk\j_\d_hiabhgjk_\
lad\mec_dgekh\ad\hqjhcebf_h\d_pqgd_r\jo\ĉ_\̀abcdefc\safqm_bcht\_�f_ic\ca\ĉ_\_�c_bc\al\ĉ_\̀abcdefcad�h\leqkc\ad\
b_ukgu_bf_\gb\ĉ_\qh_\ebr\̂ebrkgbu\al\hqf̂\mec_dgekh\ad\hqjhcebf_hw

IJKLMNM�\]̂_\̀abcdefcad\ĥekk\gbr_mbglo\ĉ_\�nb_d\lad\ĉ_\fahc\ebr\_�i_bh_\ĉ_\�nb_d\gbfqdh\{�~\lad\d_m_rgecgab\al\e\
mec_dgek\ad\hqjhcebf_\ĉ_\̀abcdefcad\jdgbuh\ca\ĉ_\hgc_\ebr\b_ukgu_bcko\̂ebrk_ht\ad\{�~\n̂_d_\ĉ_\̀abcdefcad\legkh\ca\
i_dladm\gch\ajkguecgabh\qbr_d\�_fcgab\��w�w�t\_�f_ic\ca\ĉ_\_�c_bc\ĉec\ĉ_\fahc\ebr\_�i_bh_\ed_\rq_\ca\ĉ_\�nb_d�h\leqkc\
ad\b_ukgu_bf_w

IJKLMNM�\xlt\ngĉaqc\b_ukgu_bf_\ad\leqkc\ab\ĉ_\iedc\al\ĉ_\̀abcdefcadt\ĉ_\̀abcdefcad\gh\̂_kr\kgejk_\jo\e\uay_dbm_bc\
eu_bfo\lad\ĉ_\fahc\al\d_m_rgecgab\al\e\̂evedraqh\mec_dgek\ad\hqjhcebf_\{ĉec\neh\bac\jdaqûc\ca\ĉ_\hgc_\jo\ĉ_\
àbcdefcad\ad\ĉah_\lad\n̂am\ĉ_\̀abcdefcad\gh\d_hiabhgjk_~\hak_ko\jo\d_ehab\al\i_dladmgbu\�ad�\eh\d_pqgd_r\jo\ĉ_\
àbcdefc\safqm_bcht\ĉ_\�nb_d\ĥekk\d_gmjqdh_\ĉ_\̀abcdefcad\lad\ekk\fahc\ebr\_�i_bh_\ĉ_d_jo\gbfqdd_rw

IJKLMNM�\]̂_\̀abcdefcad\ĥekk\bacglo\ĉ_\�nb_d\al\ebo\hcadeu_t\qh_t\ad\rghfay_do\al\̂evedraqh\mec_dgek\ab\ĉ_\|daz_fc\
hgc_\n̂gf̂\ĉ_\̀abcdefcad\�banh\ad\d_ehabejko\ĥaqkr\�ban\faqkr\feqh_\jargko\gbzqdo\ad\r_eĉ\ebr\al\ebo\gbzqdo\ad\
r_eĉ\eccdgjqcejk_\ca\ebo\hqf̂\̂evedraqh\mec_dgekw

IJKLMNM�\]̂_\̀abcdefcad\ĥekk\ce�_\ekk\d_ehabejk_\id_feqcgabh\ebr\m_ehqd_h\ca\id_y_bc\ebo\fabcemgbecgab\jo\ad\hid_er\
ad\rghcqdjebf_\al\̂evedraqh\ad\iac_bcgekko\̂evedraqh\hqjhcebf_h\ad\mec_dgekh\hcad_rt\qh_rt\ad\rghfay_d_r\ab\ĉ_\|daz_fc\
hgc_w
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IJKLMNMOPQRSPTUVPWXRYZW[\VPR]PW[̂PZR_̀TaPbcdefghiPjUWkkP[RTP̀VP\R[jYZVSVZPWPlWmWSZR_jPnWTVSYWkP]RSPo_SoRjVjPR]PTUYjP
pSTY\kVPhqrsr

IJKLMtJuvwxywz{|w}
IJKLMtMKP~UVPbR[TSW\TRSPjUWkkPoSRXYZVPWTPTUVPjYTVaPj_\UPV�_Yo�V[TPW[ZP�VZY\WkP]W\YkYTYVjPWjPWSVP[V\VjjWŜPTRPj_ook̂P
]YSjTgWYZPjVSXY\VPTRPW[̂R[VPWTPTUVP�RS�r

IJKLMtM�P~UVPbR[TSW\TRSP�_jTPoSR�oTk̂PSVoRSTPY[P�SYTY[�PTRPTUVPbR[jTS_\TYR[PnW[W�VSPWkkPV�VS�V[\YVjP�UWTjRVXVSP
WSYjY[�PR_TPR]aPRSPY[P\R[[V\TYR[P�YTUPTUVPoVS]RS�W[\VPR]PTUVP�RS�aP�UVTUVSPR[aPRSPWZ�W\V[TPTRPTUVPjYTVaP�UY\UP\W_jVZP
ZVWTUaPoVSjR[WkPY[�_ŜPRSPoSRoVST̂PZW�W�VjaP�YXY[�P]_kkPZVTWYkjPW[ZPjTWTV�V[TjPR]P�YT[VjjVjrPe[PWZZYTYR[aPY]PZVWTUaPY[�_ŜaP
RSPZW�W�VjPWSVP\W_jVZaPTUVPV�VS�V[\̂PjUWkkP̀VPSVoRSTVZPY��VZYWTVk̂PTRPTUVPbR[jTS_\TYR[PnW[W�VSaPc�[VSaPW[ZP
pS\UYTV\Tr

IJKLMtMNPe[PW[PV�VS�V[\̂PW]]V\TY[�PjW]VT̂PR]PoVSjR[jPRSPoSRoVST̂aPTUVPbR[TSW\TRSPjUWkkPW\TaPWTPTUVPbR[TSW\TRS�jP
ZYj\SVTYR[aPTRPoSVXV[TPTUSVWTV[VZPZW�W�VaPY[�_ŜPRSPkRjjrPpZZYTYR[WkP\R�oV[jWTYR[PRSPV�TV[jYR[PR]PTY�VP\kWY�VZP̀̂PTUVP
bR[TSW\TRSPR[PW\\R_[TPR]PW[PV�VS�V[\̂PjUWkkP̀VPZVTVS�Y[VZPWjPoSRXYZVZPY[PpSTY\kVPh�PW[ZPpSTY\kVP�r

IJKLMtMtPpkkP]YSVPW[ZPV�VS�V[\̂PW\\VjjaPY[\k_ZY[�PSRWZjaPSY�UTjgR]g�ŴaP\RSSYZRSjaPZRRSjaPW[ZPjTWYSjaPW[ZPWkkPV�YjTY[�P]YSVP
W[ZPj�R�VPZVTV\TYR[PĵjTV�jPjUWkkP̀VP�WY[TWY[VZPWTPWkkPTY�VjPY[PW\\RSZW[\VP�YTUP]YSVPjW]VT̂PkW�jrPe]PTUVP�RS�PSV�_YSVjP
TUVPTV�oRSWŜPR̀jTS_\TYR[PR]PW[̂P]YSVPW[ZPV�VS�V[\̂PW\\VjjPRSPV�YjTY[�P]YSVPW[ZPj�R�VPZVTV\TYR[PĵjTV�jaPTUVP
bR[jTS_\TYR[PnW[W�VSPjUWkkP̀VP[RTY]YVZPWTPkVWjTP��PUR_SjPY[PWZXW[\Vr

������uJKKJJJ��������uJ���J�����
IJKKMKJ��z�x�{��x�}J�z}�x�z{wJ�z�J��z�}
IJKKMKMKP~UVPbR[TSW\TRSPW�SVVjPTRPjV\_SVPW[ZP�WY[TWY[aPWTPbR[TSW\TRS�jPR�[PV�oV[jVaPWkkPY[j_SW[\VP\RXVSW�VPSV�_YSVZPY[P
TUYjPpSTY\kVPhhP]SR�PR[VPRSP�RSVPY[j_SW[\VP\R�oW[YVjPkY\V[jVZPW[ZPWZ�YTTVZPTRP�SYTVPj_\UPY[j_SW[\VPY[P�V�P�RS�P
 TWTVrPPe[j_SVSjP�_jTP\WSŜPW[PprnrP¡VjTPQY[W[\YWkP TSV[�TUPSWTY[�PR]PpgPRSPUY�UVSrPP~UVPbR[TSW\TRS�jPY[j_SW[\VP�_jTP
Y[\k_ZVPTUVP]RkkR�Y[�aP�YTUR_TPkY�YTWTYR[aPW[ZP�_jTP̀VP�SYTTV[P�YTUPkY�YTjP[RPkVjjPTUW[PjoV\Y]YVZPY[P V\TYR[Phhrhr�¢
MK \kWY�jP_[ZVSP�RS�VSj�P\R�oV[jWTYR[aPZYjẀYkYT̂P̀V[V]YTaPW[ZPRTUVSPjY�YkWSPV�okR̂VVP̀V[V]YTPW\TjPWookY\ẀkVPTRP
TUVP�RS�PTRP̀VPoVS]RS�VZaPY[\k_ZY[�aP�YTUR_TPkY�YTWTYR[aP\kWY�jP̀̂PTUVPV�okR̂VVjPR]PoSYXWTVPV[TYTYVjP
oVS]RS�Y[�P�RS�PWTPTUVPjYTVPTUWTPWSVPV�V�oTP]SR�P�RS�VSj�P\R�oV[jWTYR[PY[j_SW[\VP\RXVSW�VPSV�_YSV�V[TjP
R[PW\\R_[TPR]P[_�̀ VSPR]PV�okR̂VVjPRSPR\\_oWTYR[aP�UY\UPV[TYTYVjP�_jTP�WY[TWY[PXRk_[TWŜP\R�oV[jWTYR[P
\RXVSW�VPWTPTUVPjW�VPkY�YTjPjoV\Y]YVZP]RSP�W[ZWTRŜP\RXVSW�VP]RSPTUVPZ_SWTYR[PR]PTUVP£SR�V\T¤

M� \kWY�jP]RSPZW�W�VjP̀V\W_jVPR]P̀RZYk̂PY[�_ŜaPR\\_oWTYR[WkPjY\�[VjjPRSPZYjVWjVaPRSPZVWTUPR]PTUVPbR[TSW\TRS�jP
V�okR̂VVj¤

MN \kWY�jP]RSPZW�W�VjP̀V\W_jVPR]P̀RZYk̂PY[�_ŜaPjY\�[VjjaPZYjVWjVaPRSPZVWTUPR]PW[̂PoVSjR[PRTUVSPTUW[PTUVP
bR[TSW\TRS�jPV�okR̂VVj¤

Mt \kWY�jP]RSPZW�W�VjPY[j_SVZP̀̂P_j_WkPoVSjR[WkPY[�_ŜPkYẀYkYT̂P\RXVSW�VPj_jTWY[VZP¥h¦P̀̂PWPoVSjR[PWjPWPSVj_kTPR]P
W[PR]]V[jVPZYSV\Tk̂PRSPY[ZYSV\Tk̂PSVkWTVZPTRPV�okR̂�V[TPR]Pj_\UPoVSjR[P̀̂ PTUVPbR[TSW\TRSaPRSP¥�¦P̀̂PW[RTUVSP
oVSjR[¤

M§ \kWY�jP]RSPZW�W�VjaPRTUVSPTUW[PTRPTUVP�RS�PYTjVk]aP̀V\W_jVPR]PY[�_ŜPTRPRSPZVjTS_\TYR[PR]PTW[�ỲkVPoSRoVST̂aP
Y[\k_ZY[�PSVj_kTY[�PkRjjPR]P_jVPSVj_kTY[�¤

M̈ \kWY�jP]RSPZW�W�VjP̀V\W_jVPR]P̀RZYk̂PY[�_ŜaPZVWTUPR]PWPoVSjR[aPRSPoSRoVST̂PZW�W�VPWSYjY[�PR_TPR]PR�[VSjUYoaP
�WY[TV[W[\VaPRSP_jVPR]PWP�RTRSPXVUY\kV¤PW[Z

M© \kWY�jPY[XRkXY[�P\R[TSW\T_WkPkYẀYkYT̂PWookY\ẀkVPTRPTUVPbR[TSW\TRS�jPR̀kY�WTYR[jP_[ZVSP V\TYR[Psrhªr
M« pP]_kk̂P\R�okVTVZP�V�P�RS�PbR[jTS_\TYR[PbVSTY]Y\WTVPR]P¬YẀYkYT̂Pe[j_SW[\VPpZZV[Z_�P¥p\RSZPª��P
�qh®h�¦P�_jTP̀VPY[\k_ZVZP�YTUPTUVP\VSTY]Y\WTVjPR]PY[j_SW[\VrPPQRSPW[̂P̄̂Vj̄PW[j�VSjPR[PeTV�jP°PTUSR_�UP¬PR[P
TUYjPQRS�P±PWZZYTYR[WkPZVTWYkjP�_jTP̀VPoSRXYZVZPY[P�SYTY[�rPP�RPV�\k_jYR[jaPSVjTSY\TYR[jPW[Z®RSP�RZY]Y\WTYR[jP
TRP\RXVSW�VjP�YkkP̀VPW\\VoTVZr

MOJJJJJ²³wxwJ�³́µ¶·̧¹º»¼¹µ·ºµ½¾¿¼·̧¹º»¼¹µÀ̧Á·ÂÁ́Ãµ»Ã¿́Ã¹·ÃÄµ¹ǺµÀ̧Ã¾º»̧¼́µº́Æ¾Àº́Çµ¿ÈµÃ́¼¹À·̧µÉÉÊÉµÃÅ»ÂÂµ
ÃË́¼ÀÌÀ¼»ÂÂÈµÀ̧¼Â¾Ḉµ¹ǺµÍ·ºÇÃµ»Ã¿́Ã¹·Ãµ»¿»¹́Î́ ¹̧µÍ·ºÏµ»̧ÇµÃÅ»ÂÂµÃË́¼ÀÌÈµ»̧ÈµÂÀÎÀ¹»¹À·̧Ãµ·̧µ¼·ÎËẤ¹́Çµ
·Ë́º»¹À·̧µ¹ÀÎ́ ÊµÐÌµ¹Ǻº́µÀÃµ»µÂÀÎÀ¹»¹À·̧µÀ¹µÍÀÂÂµ¿́µ»¹µ¹Ǻµ·Í̧ º́ÑÃµÇÀÃ¼º́¹À·̧µ¹·µ»¼¼́Ë¹µ·ºµº́Ò́¼¹µ¹Å»¹µ
ÂÀÎÀ¹»¹À·̧Êµ

rhqPPPe[j_SW[\VP�_jTPSV�WY[PY[PV]]V\TPWTPkVWjTP_[TYkP]Y[WkPoŴ�V[TPW[ZPWkkPYTV�jPTUVSVW]TVSP�UV[PTUVP\R[TSW\TRSP�ŴP
V̀P\RSSV\TY[�aPSV�RXY[�PRSPSVokW\Y[�PZV]V\TYXVP�RS�PY[PW\\RSZW[\VP�YTUPTUYjPZR\_�V[TaPW[ZP

rhhPPP¬YẀYkYT̂PY[j_SW[\VPjUWkkPY[\k_ZVPWkkP�W�RSPZYXYjYR[jPR]P\RXVSW�VPW[ZP̀VPR[PWP\R�oSVUV[jYXVP̀WjYjPY[\k_ZY[�¢P
rhP£SV�YjVjPRoVSWTYR[jP�YTUR_TPV�\k_jYR[PR]P�a\aPW[ZP_P\RXVSW�V¤
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IJKLMNOPOMNOMQKRSMQTUVQSTWKXTSQOVQYZO[
I\KXTSN]VQWKUMNKVŜ P_OQONKSPOTUQYSM[
ÌKXOTWSMU_KLMa]TbKcYUdY_YQb[K
IeKfgMONhKMSMiSgMONKUMNKSgMONK̂SQSTKZOjYV_OW
IkKlTSUNKmST̂KPTSPOTQbKNÛUnOKYMV_]NYMnKVŜ P_OQONKSPOTUQYSMWKK

opqqrqrsKRSZOTUnOWhKgjOQjOTKgTYQQOMKSMKUMKSVV]TTOMVOKSTKV_UŶWîUNOKdUWYWhK̂]WQKdOK̂UYMQUYMONKgYQjS]QKYMQOTT]PQYSMK
mTŜ KQjOKNUQOKSmKVŜ ÔMVÔOMQKSmKQjOKtSTuK]MQY_KQjOKNUQOKSmKmYMU_KPUb̂ OMQKUMNKQOT̂YMUQYSMKSmKUMbKVSZOTUnOKTOv]YTONK
QSKdOK̂UYMQUYMONKUmQOTKmYMU_KPUb̂ OMQIKR_UŶWîUNOKVSZOTUnOKgY__KSM_bKdOKU__SgONKgjOMKQjOKRSMQTUVQSTKNÔSMWQTUQOWK
QjUQKSVV]TTOMVOidUWONKVSZOTUnOKYWKMSQKUZUY_Ud_OKmSTKUKWPOVYmYVKQbPOKSmKTOv]YTONKVSZOTUnOIKwjOKYMW]TUMVOKTOv]YTONKdbK
xOVQYSMKyyIyIyK̂]WQKdOKgTYQQOMKmSTKMSQK_OWWKQjUMKQjOKmS__SgYMnK_ŶYQWhKSTKnTOUQOTK_ŶYQWKUWK̂UbKdOKTOv]YTONKdbK_UghKUMNK
YMV_]NOKQjOKmS__SgYMnKQOT̂Wz
rq {|}}~�����p�~�~���p���������rKKfVV]TTOMVOidUWONKRŜ ÔTVYU_K�OMOTU_KcYUdY_YQbKVSZOTUnOKQSKYMV_]NOKdSNY_bK
YMa]TbhKPOTWSMU_KYMa]TbhKUMNKPTSPOTQbKNÛUnOKUPP_YVUd_OKQSKSMnSYMnKSPOTUQYSMWhKPTSN]VQWK�KVŜ P_OQONK
SPOTUQYSMWhKUMNKVSMQTUVQ]U_K_YUdY_YQbhKU__KgYQjKUKPOTiPTSaOVQKUnnTOnUQOKOMNSTWÔOMQIK�SK�R�KO�V_]WYSMKYWK
U__SgONKmSTKO�P_SWYSMhKVS__UPWOhKUMNK]MNOTnTS]MNKSPOTUQYSMWIKXTSN]VQWKUMNKRŜ P_OQONKfPOTUQYSMWKVSZOTUnOK
]̂WQKdOK̂UYMQUYMONKYMKmSTVOKmSTKUK̂YMŶ]̂ KSmKQgSK�J�KbOUTWKmS__SgYMnK�YMU_KRŜ P_OQYSMKSmKQjOKXTSaOVQIKK
�YMŶ]̂ K_ŶYQWKUTOz
�Jh���h��� �OMOTU_K�nnTOnUQO
�Jh���h��� XTSN]VQWKUMNKRŜ P_OQONKfPOTUQYSMWK�nnTOnUQO
�yh���h��� XOTWSMU_KUMNK�NZOTQYWYMnKLMa]Tb
�yh���h��� �UVjKfVV]TTOMVO
�yh���h���KKKKXOTWSMU_KUMNK�NZOTQYWYMnKLMa]Tb
�KKKy��h��� �YTOK�ÛUnOK�UMbKSMOKmYTO�
�KKKKKy�h��� �ONYVU_K��POMWOK�UMbKSMOKPOTWSM�

rs ���|}|���~p���������r�KlSNY_bKLMa]TbKUMNKXTSPOTQbK�ÛUnOKVSZOTUnOKmSTKQjOKRSMQTUVQSTKUWKQjOKSgMOTKSTK_OWWOOK
SmKU]QŜ SdY_OWhKQT]VuWhKQTUY_OTWhKWO_miPTSPO__ONKRSMQTUVQST�WKOv]YP̂ OMQhKUMNKU__KSQjOTKSgMONKUMNKMSMiSgMONK
ZOjYV_OWKTOnYWQOTONKmSTK]WOKSMKQjOKP]d_YVKjYnjgUbKUMN�STK]WONKYMKSPOTUQYSMWKTO_UQYMnKQSKQjOKRSMQTUVQST�WKtSTuhK
gYQjKUK̂YMŶ]̂ KRŜ dYMONKxYMn_OKcŶYQKSmK�yh���h���IKLmKUMbKW]VjKZOjYV_OWKUTOKQSKdOK]WONKQSKQTUMWPSTQK
jU�UTNS]WK̂UQOTYU_WhKQjOKRSMQTUVQSTKWjU__KU_WSKPTSZYNOKPS__]QYSMK_YUdY_YQbKdTSUNOMONKVSZOTUnOKOZYNOMVONKdbK
LxfK�ST̂KR�K��K̀ KUMNK�Rxi��IK

r¡ ¢£�~¤¤p���������p��¥¦|�p§}��~���p���������rKK�YMŶ]̂ K_ŶYQWKUTOz
�eh���h���KOUVjKfVV]TTOMVOKUMNK�eh���h���KmSTKnOMOTU_KVSMWQT]VQYSMKUMNKMSKgSTuKUQKO_OZUQYSMK�yKWQSTbK̈K
y�KmOOQ�KSTKXTSaOVQKZU_]OWK_OWWKQjUMKSTKOv]U_KQSK�yh���h���I
�y�h���h���OUVjKfVV]TTOMVOKUMNK�y�h���h���K�nnTOnUQOKmSTKjYnjKTYWuKVSMWQT]VQYSMhKgSTuKUQKO_OZUQYSMK
�©yKWQSTbKSTKy�KmOOQ�KSTKXTSaOVQKZU_]OWKnTOUQOTKQjUMK�yh���h���IKK

�̂ dTO__U���VOWWKVSZOTUnOKWjU__KdOKSMKUKmS__SgimST̂KdUWYWI

rª «|�¬~�¤p{|}®~�¤���|�
rq «|�¬~�¤p{|}®~�¤���|�p̄~°���~}~��¤rKKwSKVŜ P_bKgYQjKQjOK�OgK±STuKxQUQOKtSTuOTW�KRŜ POMWUQYSMK
cUghKQjOKRSMQTUVQSTK̂]WQK�y�KdOK_OnU__bKO�ÔPQKmTŜ KSdQUYMYMnKgSTuOTW�KVŜ POMWUQYSMKYMW]TUMVOK
VSZOTUnOhKSTK�J�KSdQUYMKW]VjKVSZOTUnOKmTŜ KYMW]TUMVOKVUTTYOTWhKSTK�\�KdOKWO_miYMW]TONKSTKPUTQYVYPUQOKYMKUMK
U]QjSTY�ONKnTS]PKWO_miYMW]TUMVOKP_UMIK�YMŶ]̂ K_ŶYQUQYSMWKUTOzK

pppppppp lSNY_bKLMa]TbKdbK�VVYNOMQzK�e��h���K�UVjK�VVYNOMQK
lSNY_bKLMa]TbKdbK�YWOUWOzK�e��h���K�UVjK�̂ P_SbOOK
lSNY_bKLMa]TbKdbK�YWOUWOzK�e��h���KXS_YVbKcŶYQKK

rs «|�¬~�¤p{|}®~�¤���|��{|²~��³~p¢²�¥~��~rKKwSKNÔSMWQTUQOKVŜ P_YUMVOKgYQjKQjOK�OgK±STuKxQUQOK
tSTuOTW�KRŜ POMWUQYSMKcUghKQjOKRSMQTUVQSTK̂]WQKPTSZYNOḰµ¶KSmKQjOKmS__SgYMnKmST̂WKQSKQjOKfgMOTz
rq ·̧¹º¶»KR�iJ��hK¼�mmYNUZYQK�STK�OgK±STuK�MQYQYOWK�MNK�MbKf]QKfmKxQUQOK�MQYQYOWKtYQjK�SK
�̂ P_SbOOWhKwjUQK�OgK±STuKxQUQOKtSTuOTW�KRŜ POMWUQYSMK�MN�fTK�YWUdY_YQbKlOMOmYQWKLMW]TUMVOK
RSZOTUnOKLWK�SQK½Ov]YTON¼[¾́»KR�iJ��hK¼�mmYNUZYQKwjUQK�MKf]QifmixQUQOKfTK�STOYnMK�̂ P_SbOTK
tSTuYMnKLMK�OgK±STuKxQUQOK�SOWK�SQK½Ov]YTOKxPOVYmYVK�OgK±STuKxQUQOKtSTuOTW�KRŜ POMWUQYSMK
�MN�fTK�YWUdY_YQbKlOMOmYQWKLMW]TUMVOKRSZOTUnO¼K�OYQjOTKUmmYNUZYQK̂]WQKdOKWQÛPONKUWKTOVOYZONKdbK
QjOK�OgK±STuKxQUQOKtSTuOTW�KRŜ POMWUQYSMKlSUTN�[Ḱ»

rs ·̧¹º¶»KRiy�eiJhK¼ROTQYmYVUQOKSmK�±xKtSTuOTW�KRŜ POMWUQYSMKLMW]TUMVOKRSZOTUnO¼K�mSTKÔP_SbOTWK
YMW]TONKmSTKgSTuOTW�KVŜ POMWUQYSMKQjTS]njKUKPTYZUQOKYMW]TUMVOKVUTTYOTK̈KQjOKRSMQTUVQST�WKYMW]TUMVOK
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IJKKLMKNOPQRNQMSTNRULQNVWKONRWNRUMNXYSMKZ[\]N̂_̀abc[NdeMYNfWKgNhRJRMNiSQPKJSIMNjPSTNkMKRLVLIJRMNWVN
lWKgMKQmNkWOnMSQJRLWSNkWoMKJpMdNqVWKNMOnrWsMKQNLSQPKMTNVWKNYWKgMKQmNIWOnMSQJRLWSNRUKWPpUNRUMN
hRJRMNiSQPKJSIMNjPSTZtN\]

uv wxyz{]Nhi_|̀[NdkMKRLVLIJRMNWVNlWKgMKQmNkWOnMSQJRLWSNhMrV_iSQPKJSIM[dN\]N}hi_|~�_̀[NdkMKRLVLIJRMN
WVN�JKRLILnJRLWSNLSNlWKgMKQmNkWOnMSQJRLWSN}KWPnNhMrV_iSQPKJSIMNqVWKNMOnrWsMKQNnJKRLILnJRLSpNLSN
pKWPnNQMrV_LSQPKJSIMNVWKNYWKgMKQmNIWOnMSQJRLWSN�NRUMNkWSRKJIRWKmQN}KWPnNhMrV_iSQPKJSIMN
�TOLSLQRKJRWKNOPQRNQMSTNRULQNVWKONRWNRUMNXYSMKZb

u� �������������������������������
u� ��������������������������������u�N�WNIWOnrsNYLRUNRUMNeMYNfWKgNhRJRMN�LQJ LrLRsN¡MSMVLRQN¢JY[NRUMN
kWSRKJIRWKNOPQRNq|ZN MNrMpJrrsNM£MOnRNVKWONW RJLSLSpNTLQJ LrLRsN MSMVLRQNLSQPKJSIMNIWoMKJpM[Nq̀ZNW RJLSN
QPIUNIWoMKJpMNVKWONLSQPKJSIMNIJKKLMKQ[NWKNqcZN MNQMrV_LSQPKMTb

u¤ ��������������������¥�¦���§���¦�̈��©�uNN�WNTMOWSQRKJRMNIWOnrLJSIMNYLRUNRUMNeMYNfWKgNhRJRMN�LQJ LrLRsN
¡MSMVLRQN¢JY[NRUMNkWSRKJIRWKNOPQRNnKWoLTMN\ª{NWVNRUMNVWrrWYLSpNVWKOQNRWNRUMNXYSMK«
u� wxyz{]¬k_̀~~[Nd�VVLTJoLRNjWKNeMYNfWKgNSRLRLMQN�STN�SsNXPRNXVNhRJRMNSRLRLMQNlLRUNeWN
OnrWsMMQ[N�UJRNeMYNfWKgNhRJRMNlWKgMKQmNkWOnMSQJRLWSN�ST®XKN�LQJ LrLRsN¡MSMVLRQNiSQPKJSIMN
kWoMKJpMNiQNeWRN̄M°PLKMTdN\]Nk_̀~~[Nd�VVLTJoLRN�UJRN�SNXPR_XV_hRJRMNXKNjWKMLpSNOnrWsMKN
lWKgLSpNiSNeMYNfWKgNhRJRMN�WMQNeWRN̄M°PLKMNhnMILVLINeMYNfWKgNhRJRMNlWKgMKQmNkWOnMSQJRLWSN
�ST®XKN�LQJ LrLRsN¡MSMVLRQNiSQPKJSIMNkWoMKJpMdNqMLRUMKNJVVLTJoLRNOPQRN MNQRJOnMTNJQNKMIMLoMTN sN
RUMNeMYNfWKgNhRJRMNlWKgMKQmNkWOnMSQJRLWSN¡WJKTZtN\]

u¤ wxyz{]¬�¡_|̀~b|[NdkMKRLVLIJRMNWVN�LQJ LrLRsN¡MSMVLRQ[dN\]N�¡_±̀~®±̀²[NdkMKRLVLIJRM®kJSIMrrJRLWSNWVN
iSQPKJSIMdNqRUMNkWSRKJIRWKmQNLSQPKJSIMNIJKKLMKNOPQRNQMSTNMLRUMKNVWKONRWNRUMNXYSMKZtN\]

uv �¡_|��Nqc®~³Z[NdkMKRLVLIJRMNWVN�LQJ LrLRsN¡MSMVLRQNhMrV_iSQPKJSIMbd
ú µ�¶��̈����·��������uNNiVNRUMNkWSRKJIRWKmQNlWKgNLSoWroMQNUJSTrLSpNWKNTLQRPK JSIMNWVNJQ MQRWQNWKNWRUMKN
UJ̧JKTWPQNOJRMKLJrQ[NRUMNkWSRKJIRWKNQUJrrNnKWoLTMN WTLrsNLS¹PKsNJSTNnKWnMKRsNTJOJpMNrLJ LrLRsNLSQPKJSIMN
JnnrLIJ rMNRWNQPIUNWnMKJRLWSQ[NIWoMKLSpN WRUNWSpWLSpNWnMKJRLWSQNJSTNnKWTPIRQNºNIWOnrMRMTNWnMKJRLWSQbNN
�KWTPIRQNJSTNkWOnrMRMTNXnMKJRLWSQNIWoMKJpMNOPQRN MNOJLSRJLSMTNLSNVWKIMNVWKNJNOLSLOPONWVNRYWNq̀ZNsMJKQN
VWrrWYLSpNjLSJrNkWOnrMRLWSNWVNRUMN�KW¹MIRbNNkWoMKJpMNOPQRN MNVWKNrLOLRQNSWRNrMQQNRUJS«
u� iVNIWoMKMTN sNRUMNkWSRKJIRWKmQNPO KMrrJ®M£IMQQNrLJ LrLRsNnWrLIs«
»̀[~~~[~~~ }MSMKJrN�ppKMpJRM
»̀[~~~[~~~ JIUNXIIPKKMSIMNWKNiSILTMSR«

u¤ iVNSWRNIWoMKMTN sNRUMNkWSRKJIRWKmQNPO KMrrJ®M£IMQQNrLJ LrLRsNnWrLIs«
»a[~~~[~~~ }MSMKJrN�ppKMpJRM
»a[~~~[~~~ JIUNXIIPKKMSIMNWKNiSILTMSR«

u¼ ½¾������¿����©��¦������������¿���©�uNN�UMNÀk̂ NM£IrPQLWSNOPQRN MNTMrMRMT[NJSTNRUMNeJOMTNiSQPKMTQNYLrrN MN
deJSPMRN̂SLWSNjKMMNhIUWWrN�LQRKLIRbdNÁLSLOPONrLOLRQNJKM«

»̀[~~~[~~~ JIUNXIIPKKMSIM
»³[~~~[~~~ �ppKMpJRM

Xk�NIWoMKJpMNOPQRN MNYKLRRMSNYLRUNrLIMSQMTNJSTNJTOLRRMTNIJKKLMKQ[NrLQRNRUMNTLQRKLIRNJQNRUMNSJOMNLSQPKMTbNNeWNJTTLRLWSJrN
LSQPKMTQNYLrrN MNWSNRUMNXk�bN
Â���u�uv�kMKRLVLIJRMQNWVNLSQPKJSIMNJIIMnRJ rMNRWNRUMNXYSMK[NRWpMRUMKNYLRUNIWnLMQNWVNJrrNLSQPKJSIMNnWrLILMQNnKWIPKMTN sN
RUMNkWSRKJIRWKNnPKQPJSRNRWNRULQN�KRLIrMN||[NLSIrPTLSp[NYLRUWPRNrLOLRJRLWS[NRMKOQ[NIWSTLRLWSQ[NTMIrJKJRLWSQ[NKLTMKQ[NJSTN
MSTWKQMOMSRQ[NOPQRN MNQP OLRRMTNRWNRUMNkWSQRKPIRLWSNÁJSJpMKNVWKNRKJSQOLRRJrNRWNRUMNXYSMK[NYLRUNIWnLMQNRWNRUMN
�KIULRMIR[NnKLWKNRWNIWOOMSIMOMSRNWVNRUMNlWKgbNNiVNJSsNWVNRUMNVWKMpWLSpNLSQPKJSIMNIWoMKJpMQNJKMNKM°PLKMTNRWNKMOJLSNLSN
VWKIMNJVRMKNVLSJrNnJsOMSR[NJSNJTTLRLWSJrNIMKRLVLIJRMNMoLTMSILSpNIWSRLSPJRLWSNWVNQPIUNIWoMKJpMNOPQRN MNQP OLRRMTNYLRUN
RUMNVLSJrN�nnrLIJRLWSNVWKN�JsOMSRNJQNKM°PLKMTN sNhMIRLWSN²b|~b̀b̀bNiSVWKOJRLWSNIWSIMKSLSpNKMTPIRLWSNWVNIWoMKJpMNOPQRN
 MNVPKSLQUMTN sNRUMNkWSRKJIRWKNYLRUNKMJQWSJ rMNnKWOnRSMQQbNiSNJTTLRLWSNRWNRUMNkMKRLVLIJRMQNWVNiSQPKJSIMNJSTN
JIIWOnJSsLSpNTWIPOMSRQ[NRUMNkWSRKJIRWKNQUJrrNnKWoLTMNRWNRUMNkMKRLVLIJRMNÃWrTMKQ[NWSNJNRLOMrsN JQLQ[NIWnLMQNWVNJSsN
QP QM°PMSRrsNLQQPMTNMSTWKQMOMSRQNRUJRNJOMSTNJSsNIWoMKJpMQNWKNrLOLRQbNNiSNJTTLRLWS«
u� dkMKRLVLIJRMNÃWrTMKQdNJKMNRUMNeJSPMRN̂SLWSNjKMMNhIUWWrN�LQRKLIR[N|~|NkUPKIUNhRKMMR[NeJSPMR[Nef[|~²�³NN
u¤ kWoMKJpMQNKMVrMIRMTNLSNIMKRLVLIJRMQNWVNLSQPKJSIMNJSTNPSTMKrsLSpNnWrLILMQNOPQRNIWOnrsNYLRUNJrrNKM°PLKMOMSRQNWVN
RULQN�KRLIrMN||b

uv �rrNLSQPKJSIMNTWIPOMSRQNOPQRN MNM£MIPRMTNYLRUNÄÅÆÇÈÉÊËÌÍNQLpSJRPKMQb
uÎ �rrNKM°PLKMTNrLJ LrLRsNnWrLILMQNOPQRN MNMSTWKQMTNRWNnKWoLTMNRUJRNJSsNeWRLIMNWVNkJSIMrrJRLWSNWKNeWRLIMNWVN
eWS_̄MSMYJrNpLoMSNRWNRUMNjLKQRNeJOMTNiSQPKMTNOPQRNJrQWN MNpLoMSNRWNRUMN�TTLRLWSJrNiSQPKMTQNLTMSRLVLMTNLSN
hMIRLWSN||b|b³bNNÏ\Ðx{Ñ¬\Ò¬ÑÓÔz¬{ªÕ\]Ñ{Ö{ªyÑ¬ÖÓÑy¬×{¬ÒÓ]ªxÑz{Õ¬y\¬yz{¬Ï{]yxÒxÔØy{¬Ù\ÚÕ{]ÑÛ

u� jJLrPKMNWVNRUMNXYSMKNRWNW ¹MIRNRWNRUMNkWSRKJIRWKmQNVJLrPKMNRWNVPKSLQUNJNIMKRLVLIJRMNWKNWRUMKNMoLTMSIMNWVNKM°PLKMTN
LSQPKJSIMNIWoMKJpMQ[NWKNRWNW ¹MIRNRWNJSsNTMVMIRNLSNQPIUNIMKRLVLIJRMNWKNWRUMKNMoLTMSIM[NWKNRWNTMOJSTNKMIMLnRNWVN
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IJKLMKNOPQRQKSPNMTOMTPLNOMNUQVNWKNXMQIMWTPMSMYSQUNOMTRMPLNMZTWPOSKPTO[IMT\]Q̂SPQTWMPTMRJOWQILMPLNMON_JQONVM
QWIJOSWKNMKTUNOŜNÌMMaJOPLNObTONXMWTPLQŴMKTWPSQWNVMQWMPLQIMcOPQK]NMddMQbeTINIMTWMPLNMfYWNOMSMVJPgMTOM
T\]Q̂SPQTWMPTMONUQNYMSWgMKNOPQRQKSPNIMTOMTPLNOMNUQVNWKNMTRMQWIJOSWKNMKTUNOŜNIMTOMPTMQIIJNMSWgMRTObS]MSeeOTUS]M
TOMSKKNePSWKNMTRMIJKLMNUQVNWKNXMPLNMVJPgMSWVMT\]Q̂SPQTWMTRMPLNMZTWPOSKPTOM\NQŴMPTMeOTUQVNMQWIJOSWKNMbNNPQŴM
PLNMON_JQONbNWPIMTRMPLQIMcOPQK]NMddMON̂SOV]NIIMTRMSWgMONUQNYMTOM]SKhMTRMONUQNYM\gMPLNMfYWNOMTRMPLNM
ZTWPOSKPTO[IMNUQVNWKNMTRMQWIJOSWKǸ

ij kLNMZTWPOSKPTO[IM]QS\Q]QPgMPTMSWVMQWVNbWQRQKSPQTWMTRMPLNMfYWNOMQIMWTPMON]QNUNVMTOMVQbQWQILNVM\gMPLNMZTWPOSKPTOM
INKJOQŴMQWIJOSWKNMKTUNOŜNMQWMSKKTOVSWKNMYQPLMPLQIMcOPQK]NMdd̀McWgMSKhWTY]NV̂NbNWPMTRMONKNQePMTRXMTOM]SKhM
TRMT\lNKPQTWM\gMPLNMfYWNOMPTXMPLNMZTWPOSKPTO[IMNUQVNWKNMTRMON_JQONVMQWIJOSWKNMKTUNOŜNMQIMWTPMSKKNePSWKNMQWM
SWgMYSgMTRMSWgMVNRQKQNWKQNIMQWMPLNMZTWPOSKPTO[IMQWIJOSWKNMKTUNOŜǸ

mnooioipMqrrstsuvwxnyvz{|}rz
mnooioipioMM~T]QKQNIMTRMQWIJOSWKNMON_JQONVMJWVNOM�NKPQTWIMdd̀d̀�̀dM�ZTbbNOKQS]M�NWNOS]M�QS\Q]QPg�XMdd̀d̀�̀�M
�cJPTbT\Q]NM�QS\Q]QPg�XMdd̀d̀�̀�M���KNIIM�QS\Q]QPgMSWV�TOM�b\ON]]SM�QS\Q]QPg�XMSWVMdd̀d̀�̀�M��S�SOVTJIM�SPNOQS]IM�MQRM
See]QKS\]N�MbJIPMS]ITMSee]gMPTMPLNMRT]]TYQŴMSIMcVVQPQTWS]M�WIJONVIMTWMSMeOQbSOgMSWVMWTW�KTWPOQ\JPTOgM\SIQIXMYQPLMPLNM
RT]]TYQŴMVNIQ̂WSPQTWXMJWS]PNONV�

�SWJNPM�WQTWMaONNM�KLTT]M�QIPOQKPMSWVMPLNQOMONIeNKPQUNMNbe]TgNNIXMQWPNOQbMSVbQWQIPOSPTOIXMSJPLTOQ�NVM
UT]JWPNNOIXMKTbbQPPNNMbNb\NOIXMIPJVNWPMPNSKLNOIXMSJ�Q]QSOgMQWIPOJKPTOIXMbNb\NOIMTRMPLNM�TSOVMTRM�VJKSPQTWXM
SWVMKTWIJ]PSWPIM�PLNM��QIPOQKPM�WVNbWQPNNI���M���McOKLQPNKPIXM~ZMSWVMQPIMKTWIJ]PSWPIM���NIQ̂WNOI��XMSWVM
�SKT\IM��ZTWIPOJKPQTWM�SWŜNO��XMVJOQŴM\TPLMTŴTQŴMSWVMKTbe]NPNMTeNOSPQTWÌMkLNMSVVQPQTWS]MQWIJONVM
KTUNOŜNMeOTUQVNVMILS]]MWTPMeONK]JVNMKTUNOŜNMQWMRSUTOMTRMPLNMSWgM�QIPOQKPM�WVNbWQPNNIXM�NIQ̂WNOIXMTOM
ZTWIPOJKPQTWM�SWŜNOXM\SINVMTWMQPIM]SKhMTRMeOQUQPgMYQPLMZTWPOSKPTOMTOMTPLNOMPLQOVMeSOPgMSVVQPQTWS]MQWIJONV̀M
aJOPLNOXMIJKLMKTUNOŜNMILS]]MWTPMN�K]JVNMTOMVNWgMKTUNOŜNMPTM�QIPOQKPM�WVNbWQPNNIXM�NIQ̂WNOIXMTOMPLNM
ZTWIPOJKPQTWM�SWŜNOMTWMPLNM\SIQIMPLSPMPLNMWSbNVMQWIJONVMZTWPOSKPTO[IM�TOhMTOMTeNOSPQTWIMSONMWTPM
eNORTObNVMVQONKP]gMRTOMPLNM�QIPOQKPM�WVNbWQPNNIXM�NIQ̂WNOIXMTOMZTWIPOJKPQTWM�SWŜNOMTOMTPLNOMPLQOVMeSOPgM
SVVQPQTWS]MQWIJONV̀

mnooioipi�n�u�}|w�}n��sr}v }iMMcVVQPQTWS]M�WIJONVMKTUNOŜNMbJIPM\NMNRRNKPNVMPLOTĴLMPLNMJINMTRM¡¢£¤¡¥M��fMaTObMZ�M
Z�M�¦M�§MSWVMZ�M�¦M�̈M¦©Md�M£ª«¡£¤¡¥̀MMaTObMZ�M�¦M�§MS]TWNMQIMWTPMSKKNePS\]ǸMZNOPQRQKSPNIMTRM�WIJOSWKNMbJIPMK]NSO]gM
IPSPNMLTYMKTUNOŜNMQIMNRRNKPNVMQWMPLNM��KNII��b\ON]]SM�QS\Q]QPgM]SgNÒMMZNOPQRQKSPNIMTRM�WIJOSWKNMbJIPMILTYMPLNMRTObM
WJb\NOIMJINVMPTMNRRNKPMS]]MTRMPLNMcVVQPQTWS]M�WIJONVMKTUNOŜNÌMMcMKTegMTRMPLNMSKPJS]MeT]QKgM]SŴJŜNMTOMNWVTOINbNWPM
PLSPMNRRNKPIMPLQIMKTUNOŜNMQWMNSKLMeT]QKgMbJIPM\NMeOTUQVNVMPTMPLNMfYWNOMMSWVMZTWIPOJKPQTWM�SWŜNOMYQPLMPLNMZNOPQRQKSPNM
TRM�WIJOSWKǸM�WMPLNMNUNWPMZTWPOSKPTOMQIMJWS\]NMPTMeOTKJONMIJKLMKTUNOŜNMIeNKQRQKS]]gMWSbQŴMPLNM��QIPOQKPM
�WVNbWQPNNIX�M��NIQ̂WNOIX�M�ZTWIPOJKPQTWM�SWŜNOX�MTOMSWgMTPLNOMPLQOVMeSOPgMSIMSWMSVVQPQTWS]MQWIJONVMSIMON_JQONVM
S\TUNXMZTWPOSKPTOMILS]]MWTPQRgMPLNMfYWNOMSWVMZTWIPOJKPQTWM�SWŜNOMeOQTOMPTMKTbbNWKQŴM�TOhMSWVMILS]]MWTPMeOTKNNVM
YQPLMSWgM�TOhMJWPQ]MSJPLTOQ�NVM\gMPLNMfYWNOMPTMVTMIT̀M

mnooioipi¬Mun®}xswv }nuvn̄°uxxu±sv�n°u|²īMMkLNMZTWPOSKPTOMSKhWTY]NV̂NIMPLSPM�aT]]TYQŴMaTOb�MYTOVQŴM̂NWNOS]]gM
VTNIMWTPMbNNPMPLNMeOQbSOgMSWVMWTW�KTWPOQ\JPTOgMKTUNOŜNMON_JQONbNWPMRTOMcVVQPQTWS]M�WIJONVIXMSWVMPLSPMPLNMKTUNOŜNM
eOQbSKgMSIeNKPMTRMcVVQPQTWS]M�WIJONVMKTUNOŜNMQIMPgeQKS]]gMSVVONIINVMQWMPLNM�fPLNOM�WIJOSWKN�MeOTUQIQTWIMTRMSMeT]QKg[IM
�ZTWVQPQTWI�MINKPQTWXMSWVMTRPNWMON_JQONIMSWMSbNWVQŴMNWVTOINbNWPMPTMNRRNKPMKTUNOŜNMTWMSMeOQbSOgMSWVM
WTW�KTWPOQ\JPTOgM\SIQÌMMkLNMZTWPOSKPTOMPLNONRTONMbJIPMeOTUQVNMIJKLMNWVTOINbNWPIMPTMPLNMfYWNOXMTOMTPLNOM
VTKJbNWPSPQTWMSKKNePS\]NMPTMPLNMfYWNOMNUQVNWKQŴMPLSPMPLNMeOQbSOgMSWVMWTW�KTWPOQ\JPTOgMKTUNOŜNMON_JQONbNWPIMSONM
bNPMSIMPTMS]]MeT]QKQNIMRTOMYLQKLMPLNgMSONMON_JQONVMJWVNOM�NKPQTWMdd̀©̀d̀d̀

mnooioi³Mu|²wxn�́µs|wtsuv¶®}v}±wxiMM�LNWMSWgMON_JQONVMQWIJOSWKNMQIMPTMN�eQONMVJNMPTMSMWTObS]MN�eQOSPQTWMTOMONWNYS]M
VSPNXMPLNMZTWPOSKPTOMILS]]MIJee]gMPLNMfYWNOXMSPM]NSIPMPNWM�d¦�MVSgIMeOQTOMPTMNQPLNOMIJKLMVSPNXMQWMSVVQPQTWMPTMZNOPQRQKSPNIMTRM
�WIJOSWKNXMYQPLMNQPLNOM�d�MKTeQNIMTRMS]]MONWNYNVMQWIJOSWKNMeT]QKQNIXMQWK]JVQŴXMYQPLTJPM]QbQPSPQTWXMPNObIXMKTWVQPQTWIXM
VNK]SOSPQTWIXMOQVNOIXMSWVMNWVTOINbNWPIMNUQVNWKQŴMKTWPQWJSPQTWMTRMS]]MKTUNOŜNIMQWMPLNMISbNMbSWWNOXM]QbQPIMTRM
eOTPNKPQTWXMSWVMIKTeNIMTRMKTUNOŜNMSIMYSIMeOTUQVNVM\gMPLNMeONUQTJIMeT]QKgXMTOM���MQRMSKKNePS\]NMPTMPLNMfYWNOXMS]]M
VNK]SOSPQTWMeŜNIXMbSWVSPTOgMOQVNOIXMSWV�TOMNWVTOINbNWPIMPLSPMK]NSO]gMNUQVNWKNMPLNMKTWPQWJSPQTWMTRMS]]MKTUNOŜNIMQWMPLNM
ISbNMbSWWNOXM]QbQPIMTRMeOTPNKPQTWXMSWVMIKTeNMTRMKTUNOŜNMSIMeOTUQVNVM\gMPLNMeONUQTJIMeT]QKg̀

mnooioij·̧{¹ uvt|w tu|ziMMkLNMZTWPOSKPTOMILS]]MKSJINMNSKLM�J\KTWPOSKPTOMPTM�d�MeOTKJONMQWIJOSWKNMVJOQŴMPLNM]QRNMTRMQPIM
�J\KTWPOSKPMTOM�J\�IJ\KTWPOSKPMPLNMISbNMQWIJOSWKNIMSIMSONMON_JQONVMTRMPLNMZTWPOSKPTOMSIMeNOMPLQIMcOPQK]NMddXMMSWVM���M
KSJINMPLNMQIIJNOIMTRMPLTINMQWIJOSWKNMeT]QKQNIMPTMWSbNMPLNMcVVQPQTWS]M�WIJONVIMSIMcVVQPQTWS]M�WIJONVIMJWVNOMNSKLM
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HIJKLMNOPKNLOQRSKLTUOVWVMRXYVSZVMVOP[\SPINLTLJX[V\SV]KVRR̂ITJOV[[P\SPM_SWP̀PO_LIRSTPNVOXP[RS[XPJX[XNaSUL[XKXVRbSScWVS
d__XNXLMP[SeMRIOV_SVM_LORVTVMNSXMK[I_V_SXMSVPKWSRIKWSHIJKLMNOPKNLOQRSUL[XKXVRSTIRNSRNPNVSNWPNSKLYVOPZVSXRSPffLO_V_SNLS
P[[Sd__XNXLMP[SeMRIOV_RSgXNWSOVRUVKNSNLSPMaSPM_SP[[SK[PXTRSPOXRXMZSLINSLfSLUVOPNXLMRSUVOfLOTV_SJaSLOSLMSJVWP[fSLfSNWVS
hLMNOPKNLObSSefSNWVSd__XNXLMP[SeMRIOV_RSWPYVSLNWVOSXMRIOPMKVSLNWVOgXRVSPUU[XKPJ[VSNLSPS[LRR\SRIKWSLNWVOSXMRIOPMKVSgX[[S
LM[aSPUU[a\SXfSPNSP[[\SLMSPMSV]KVRRSLOSKLMNXMZVMNSJPRXRbSScWVSPTLIMNSLfSVPKWSHIJKLMNOPKNLOQRSXMRIOVORQS[XPJX[XNaSIM_VOS
VPKWSRIKWSXMRIOPMKVSUL[XKaSgX[[SMLNSJVSOV_IKV_SJaSNWVSV]XRNVMKVSLfSRIKWSLNWVOSXMRIOPMKVb

ijkklklmnopqrsjtquvsrsjwxuujyz{|rq}ulSSeMSNWVSVYVMNSNWVS~gMVOQRSXMRIOVO�R�STP�V�R�SPMaSUPaTVMNSNLgPO_SPMaS[LRRS
KLYVOV_SIM_VOSPMaSUL[XKaSLfSXMRIOPMKVSNWVShLMNOPKNLOSXRSOV�IXOV_SNLSUOLKIOVSIM_VOSNWXRSdONXK[VS��\SNWVS~gMVOQRS
XMRIOVO�R�SPOVSRIJOLZPNV_SNLSP[[SLfSNWVShLMNOPKNLOQRSOXZWNRSLfSOVKLYVOaSPZPXMRNSPMaSUVORLMSLOSLOZPMX̀PNXLMSXMK[I_XMZ\SJINS
MLNS[XTXNV_SNL\SNWVShLMNOPKNLOQRSXMRIOVO�R�\SPM_SNWVShLMNOPKNLOSRWP[[SV]VKINVSPM_S_V[XYVOSP[[SXMRNOITVMNR\SUPUVOR\SPM_S
gWPNVYVOSV[RVSXRSMVKVRRPOaSNLSRVKIOVSNWLRVSOXZWNRbSScWVShLMNOPKNLOSRWP[[S_LSMLNWXMZSPfNVOSNWVSUPaTVMNSLfSPMaS_PTPZVRSNLS
UOV�I_XKVSNWLRVSOXZWNRb

ijkkl�jopqrs�ujw�z����}{jtquvszq�r
cWVS~gMVOSRWP[[SUIOKWPRVSPM_STPXMNPXMSNWVS~gMVOQRSIRIP[S[XPJX[XNaSXMRIOPMKVbScWVS~gMVOSTPaSP[RL\SPNSXNRSRL[VSLUNXLM\S
UIOKWPRVSPM_STPXMNPXMSLNWVOSXMRIOPMKVSfLOSUOLNVKNXLMSPZPXMRNSK[PXTRSNWPNSTPaSPOXRVSfOLTSLUVOPNXLMRSIM_VOSNWVShLMNOPKNS
�LKITVMNRbScWVShLMNOPKNLOSXRSMLNSOVRULMRXJ[VSfLOSUIOKWPRXMZSPM_STPXMNPXMXMZSRIKWSLUNXLMP[S~gMVOQRS[XPJX[XNaS
XMRIOPMKVSIM[VRRSRUVKXfXKP[[aSOV�IXOV_SXMSNWVShLMNOPKNS�LKITVMNRbS�VXNWVOSNWVS~gMVOQRSIRIP[S[XPJX[XNaSXMRIOPMKVSMLOS
PMaSLNWVOSXMRIOPMKVSLJNPXMV_SJaSNWVS~gMVOSOV_IKVRSLOSLNWVOgXRVSPffVKNRSNWVShLMNOPKNLOQRSXMRIOPMKVSOV�IXOVTVMNRSIM_VOS
HVKNXLMS��b�bS

��������������������
ijkkl�jysx�rs}{jtquvszq�r
ijkkl�lkS�M[VRRSLNWVOgXRVSUOLYX_V_\SNWVS~gMVOSRWP[[SUIOKWPRVSPM_STPXMNPXM\SXMSPSKLTUPMaSLOSKLTUPMXVRS[PgfI[[aS
PINWLOX̀V_SNLS_LSJIRXMVRRSXMSNWVSHNPNVSLfS�VgS�LO�\SUOLUVONaSXMRIOPMKVSLMSPSOVU[PKVTVMNSKLRNSJPRXRbSHIKWSUOLUVONaS
XMRIOPMKVSgX[[SJVSTPXMNPXMV_\SIM[VRRSLNWVOgXRVSUOLYX_V_SXMSNWVShLMNOPKNS�LKITVMNRSLOSLNWVOgXRVSPZOVV_SXMSgOXNXMZSJaS
P[[SUVORLMRSPM_SVMNXNXVRSgWLSPOVSJVMVfXKXPOXVRSLfSRIKWSXMRIOPMKV\SIMNX[SfXMP[SUPaTVMNSXRSTP_VSPRSUOLYX_V_SXMSHVKNXLMS
�b� SLOSIMNX[SMLSUVORLMSLOSVMNXNaSLNWVOSNWPMSNWVS~gMVOSWPRSPMSXMRIOPJ[VSXMNVOVRNSXMSNWVSUOLUVONaSOV�IXOV_SJaSNWXRSHVKNXLMS
��b¡SNLSJVSKLYVOV_\SgWXKWVYVOSXRS[PNVObScWXRSXMRIOPMKVSgX[[SXMK[I_VSXMNVOVRNRSLfSNWVS~gMVO\ShLMNOPKNLO\SHIJKLMNOPKNLOR\S
PM_SHIJ¢RIJKLMNOPKNLORSXMSNWVS£OL�VKNb

ijkkl�lklkS£OLUVONaSXMRIOPMKVSgX[[SJVSLMSPSJIX[_VOQRSOXR�\S¤P[[¢OXR�\¤SLOSV�IXYP[VMNSUL[XKaSfLOTSPM_SXMK[I_V\SgXNWLINS
[XTXNPNXLM\SXMRIOPMKVSPZPXMRNSNWVSUVOX[RSLfSfXOVS�gXNWSV]NVM_V_SKLYVOPZV�SPM_SUWaRXKP[S[LRRSLOS_PTPZVSXMK[I_XMZ\SgXNWLINS
_IU[XKPNXLMSLfSKLYVOPZV\SNWVfN\SYPM_P[XRT\STP[XKXLIRSTXRKWXVf\SKL[[PURV\SVPONW�IP�V\Sf[LL_\SgXM_RNLOT\SfP[RVgLO�\S
NVRNXMZSPM_SRNPONIU\SNVTULOPOaSJIX[_XMZR\SPM_S_VJOXRSOVTLYP[SXMK[I_XMZS_VTL[XNXLMSLKKPRXLMV_SJaSVMfLOKVTVMNSLfSPMaS
PUU[XKPJ[VS[VZP[SOV�IXOVTVMNR\SPM_SgX[[SKLYVOSOVPRLMPJ[VSKLTUVMRPNXLMSfLOSNWVSdOKWXNVKNQR\ShLMNOPKNLOQR\SPM_S
hLMRNOIKNXLMS¥PMPZVOQRSRVOYXKVRSPM_SV]UVMRVRSOV�IXOV_SPRSPSOVRI[NSLfSRIKWSXMRIOV_S[LRRbShLYVOPZVSfLOSLNWVOSUVOX[RSXRSMLNS
OV�IXOV_SIM[VRRSLNWVOgXRVSUOLYX_V_SXMSNWVShLMNOPKNS�LKITVMNRbScWVSfLOTSLfSUL[XKaSfLOSNWXRSKLYVOPZVSRWP[[SJVS
hLTU[VNV_S¦P[IVb

ijkkl�lklklkShLMNOPKNLOSXRSOVRULMRXJ[VSfLOSP[[SNLL[R\SV�IXUTVMN\STPNVOXP[R\S§LO�\SVNKb\SIMNX[SHIJRNPMNXP[ShLTU[VNXLMSPM_S
ULRRVRRXLMSJaS~gMVObScWVShLMNOPKNLOSRWP[[SUOLYX_VSXMRIOPMKVSfLOSNWVfNSPRSWVSTPaSOV�IXOVSfLOSWXTRV[f\SWXRS
RIJKLMNOPKNLOR\SPM_SWXRSVTU[LaVVRQSUOLNVKNXLMbScWVSXMRIOPMKVSKLYVOPZVSOVfVOOV_SNLSXMSNWXRSRIJUPOPZOPUWSRWP[[SJVSXMS
PKKLO_PMKVSgXNWSPSRNPM_PO_S̈IX[_VOQRS©XR�S£L[XKaSIRV_SXMSNWVSHNPNVSLfS�VgS�LO�b

ijkkl�lkl�ScWVShLMNOPKNLOSRWP[[SUOLYX_VSXMRIOPMKVSKLYVOPZVSfLOSULONXLMRSLfSNWVS§LO�SRNLOV_SLffSNWVSRXNV\SXMSNOPMRXNSPM_S
RNLOV_SLMSNWVSRXNVSJINSMLNSXMKLOULOPNV_SXMNLSNWVS§LO�SPRSfI[[SOVU[PKVTVMNSKLRNSJPRXRSgXNWLINSYL[IMNPOaS_V_IKNXJ[VbScWVS
hLMNOPKNLOSRWP[[SUOLYX_VShVONXfXKPNVSKLUXVRSNLSNWVShLMRNOIKNXLMS¥PMPZVOSRWLgXMZSNWVSKLYVOPZVSfLOSNWVXOSTPNVOXP[RSXMS
NOPMRXNSLOSRNLOV_SLffSRXNVb

ijkkl�lkl�SefSNWVSUOLUVONaSXMRIOPMKVSOV�IXOVRS_V_IKNXJ[VR\SNWVS~gMVOSRWP[[SUPaSKLRNRSMLNSKLYVOV_SJVKPIRVSLfSRIKWS
_V_IKNXJ[VRbS

ijkkl�lklªScWVSUOLUVONaSXMRIOPMKVSgX[[SKLYVOSULONXLMRSLfSNWVS§LO�SRNLOV_SLffSNWVSRXNV\SPM_SP[RLSULONXLMRSLfSNWVS§LO�SXMS
NOPMRXNbScWVSXMRIOPMKVSOV�IXOV_SJaSNWXRSHVKNXLMS��b¡SgX[[SMLN\SWLgVYVO\SKLYVOSTPKWXMVOa\SNLL[R\SV�IXUTVMN\SYVWXK[VR\S
RWPMNXVR\SNLL[SWLIRVR\SNOPX[VOR\SLOSLNWVOSNVTULOPOaSLOSUVOTPMVMNSRNOIKNIOVRSLgMV_SLOSOVMNV_SJaSNWVShLMNOPKNLO\SPS
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IJKLMNOPQLOMPRSMPSQSIJKTUJKLMNOPQLOMPRSMPSOVWXPSWYZ[M\WWURSJOX[X]ŴSXNSZWP_MPYQNLWSM_SOVWS̀MPaSKJOSNMOSXNLMPZMPQOŴS
XNOMSOVWSZWPYQNWNOSXYZPMbWYWNOUcSdVWSeMNOPQLOMPSXUSUM[W[\SPWUZMNUXK[WS_MPSQ[[SUJLVSXOWYUSM_SXOUSMfNSQN̂SQN\SJN̂WPSXOUS
LMNOPM[cSdVWSeMNOPQLOMPSUVQ[[RSQOSOVWSeMNOPQLOMPgUSMfNSWhZWNUWRSZPMbX̂WSXNUJPQNLWSLMbWPQiWS_MPSQ[[SM_SOVWSXOWYUS
ŴULPXKŴSXNSOVXUSIWLOXMNSjjckcjclRSfVXLVSXUSUJKmWLOSOMSOVWSZPMbXUXMNUSM_SIWLOXMNSjjckcnc

opqqrsrqrtSuQPOXQ[SMLLJZQNL\SMPSJUWSXNSQLLMP̂QNLWSfXOVSIWLOXMNSvcvSYQ\SNMOSLMYYWNLWSJNOX[SOVWSXNUJPQNLWSLMYZQN\SMPS
LMYZQNXWUSZPMbX̂XNiSZPMZWPO\SXNUJPQNLWSLMNUWNOSOMSUJLVSZQPOXQ[SMLLJZQNL\SMPSJUWSK\SWN̂MPUWYWNOSMPSMOVWPfXUWcSdVWS
wfNWPSQN̂SOVWSeMNOPQLOMPSUVQ[[SOQaWSPWQUMNQK[WSUOWZUSOMSMKOQXNSLMNUWNOSM_SOVWSXNUJPQNLWSLMYZQN\SMPSLMYZQNXWUSQN̂S
UVQ[[RSfXOVMJOSYJOJQ[SfPXOOWNSLMNUWNORSOQaWSNMSQLOXMNSfXOVSPWUZWLOSOMSZQPOXQ[SMLLJZQNL\SMPSJUWSOVQOSfMJ[̂SLQJUWS
LQNLW[[QOXMNRS[QZUWRSMPSPŴJLOXMNSM_SXNUJPQNLWc

opqqrsrqrxSdVWSwfNWPSUVQ[[SNMOSKWSPWUZMNUXK[WSOMSMPS_MPSOVWSeMNOPQLOMPSMPSIJKLMNOPQLOMPSQiQXNUOSQN\S[MUUSK\S_XPWRS
[XiVONXNiRSWhOWN̂ŴSLMbWPQiWRSQ[[SPXUaRSOVW_OSMPSbQN̂Q[XUYSQN̂SYQ[XLXMJUSYXULVXW_RSMPSQN\SOMM[URSWyJXZYWNORSbWVXL[WURS
UVQNOXWURSOMM[SVMJUWURSOPQX[WPUSMPSMOVWPSOWYZMPQP\SMPSZWPYQNWNOSUOPJLOJPWUSfVWPWbWPS[MLQOŴSQN̂SMfNŴSK\SOVWS
eMNOPQLOMPRSIJKLMNOPQLOMPURSOVWXPSWYZ[M\WWUSMPSQiWNOUc

opqqrsrqrzSdVWS_MPYSM_SZM[XL\S_MPSOVWSLMbWPQiWSPWyJXPŴSK\SjjckcjSUVQ[[SKWSeMYZ[WOŴS{Q[JWc

opqqrsr|p}~����p���p���������p���������rSdVWSwfNWPRSX_SQZZ[XLQK[WSOMSOVWS̀MPaSQN̂SQOSXOUSUM[WSMZOXMNRSYQ\SZJPLVQUWSQN̂S
YQXNOQXNSKMX[WPSQN̂SYQLVXNWP\SXNUJPQNLWSMPSUVQ[[ŜMSUMSX_SPWyJXPŴSK\S[QfRSfVXLVSUVQ[[SUZWLX_XLQ[[\SLMbWPSUJLVSXNUJPŴS
MKmWLOUŜJPXNiSXNUOQ[[QOXMNSQN̂SJNOX[S_XNQ[SQLLWZOQNLWSK\SOVWSwfNWPcSSdVXUSXNUJPQNLWSfX[[SXNL[ĴWSXNOWPWUOUSM_SOVWSwfNWPRS
eMNUOPJLOXMNS�QNQiWPRSeMNOPQLOMPRSIJKLMNOPQLOMPUSQN̂SIJKTUJKLMNOPQLOMPUSXNSOVWS̀MPacS

opqqrsrsp�������~�����p~������r

opqqrsr�S�_SOVWSeMNOPQLOMPSPWyJWUOUSXNSfPXOXNiSOVQOSXNUJPQNLWS_MPSPXUaUSMOVWPSOVQNSOVMUWŜWULPXKŴSXNSOVXUSIWLOXMNSjjckSMPS
MOVWPSUZWLXQ[SLQJUWUSM_S[MUUSKWSXNL[ĴŴSXNSOVWSZPMZWPO\SXNUJPQNLWSZM[XL\RSOVWSwfNWPSUVQ[[RSX_SZMUUXK[WRSXNL[ĴWSUJLVS
XNUJPQNLWRSQN̂SOVWSLMUOS_MPSXOSfX[[SKWSLVQPiŴSOMSOVWSeMNOPQLOMPSK\SQZZPMZPXQOWSeVQNiWSwP̂WPc

opqqrsrtS�������~�����p~������c

opqqrsrxS�ZMNSOVWSeMNOPQLOMPgUSPWyJWUORSOVWSwfNWPSfX[[SZPMbX̂WSLMZXWUSM_SWQLVSZM[XL\SOVQOSXNL[ĴWUSXNUJPQNLWS
LMbWPQiWUSPWyJXPŴSK\SOVXUSIWLOXMNSjjckcS�QLVSZM[XL\SUVQ[[SLMNOQXNSQ[[SiWNWPQ[[\SQZZ[XLQK[WSLMN̂XOXMNURŜW_XNXOXMNURS
WhL[JUXMNUSQN̂SWN̂MPUWYWNOUSPW[QOŴSOMSOVXUSuPMmWLOcS

opqqrsrzp�������p~�p����~����~�rSdVWSwfNWPSQN̂SeMNOPQLOMPSfQXbWSQ[[SPXiVOUSQiQXNUOS�j�SWQLVSMOVWPSQN̂SQN\SM_SOVWXPS
PWUZWLOXbWSUJKLMNOPQLOMPURSUJKTUJKLMNOPQLOMPURSQiWNOUSQN̂SWYZ[M\WWURSQN̂S���SOVWSeMNUOPJLOXMNS�QNQiWPRSeMNUOPJLOXMNS
�QNQiWPgUSLMNUJ[OQNOURS�PLVXOWLORS�PLVXOWLOgUSLMNUJ[OQNOURSUWZQPQOWSLMNOPQLOMPUŜWULPXKŴSXNS�POXL[WS�RSX_SQN\RSQN̂SQN\S
M_SOVWXPSPWUZWLOXbWSUJKLMNOPQLOMPURSUJKTUJKLMNOPQLOMPURSQiWNOURSQN̂SWYZ[M\WWURS_MPŜQYQiWUSLQJUŴSK\S_XPWSMPSMOVWPS
LQJUWUSM_S[MUUSOMSOVWSWhOWNOSM_SZPMLWŴUSJN̂WPSZPMZWPO\SXNUJPQNLWSMKOQXNŴSZJPUJQNOSOMSOVXUSIWLOXMNSjjckSMPSMOVWPS
ZPMZWPO\SXNUJPQNLWSQZZ[XLQK[WSOMSOVWS̀MPaRSWhLWZOSUJLVSPXiVOUSQUSOVWSwfNWPSQN̂SeMNOPQLOMPSYQ\SVQbWSOMSOVWSZPMLWŴUS
M_SUJLVSXNUJPQNLWSVW[̂SK\SOVWSwfNWPcSdVWSwfNWPSMPSeMNOPQLOMPRSQUSQZZPMZPXQOWRSUVQ[[SPWyJXPWSM_SOVWSeMNUOPJLOXMNS
�QNQiWPRSeMNUOPJLOXMNS�QNQiWPgUSLMNUJ[OQNOURS�PLVXOWLORS�PLVXOWLOgUSLMNUJ[OQNOURSwfNWPgUSUWZQPQOWSLMNOPQLOMPUS
ŴULPXKŴSXNS�POXL[WS�RSX_SQN\RSQN̂SQN\SM_SOVWXPSPWUZWLOXbWSUJKLMNOPQLOMPURSUJKTUJKLMNOPQLOMPURSQiWNOURSQN̂SWYZ[M\WWURS
K\SQZZPMZPXQOWSfPXOOWNSQiPWWYWNOURSUXYX[QPSfQXbWPUSWQLVSXNS_QbMPSM_SMOVWPSZQPOXWUSWNJYWPQOŴSXNSOVXUSIWLOXMNSjjckcncS
dVWSZM[XLXWUSYJUOSZPMbX̂WSUJLVSfQXbWPUSM_SUJKPMiQOXMNSK\SWN̂MPUWYWNOSMPSMOVWPfXUWcS�SfQXbWPSM_SUJKPMiQOXMNSXUS
W__WLOXbWSQUSOMSQSZWPUMNSMPSWNOXO\SWbWNSOVMJiVSOVQOSZWPUMNSMPSWNOXO\SfMJ[̂SMOVWPfXUWSVQbWSQŜJO\SM_SXN̂WYNX_XLQOXMNRS
LMNOPQLOJQ[SMPSMOVWPfXUWRŜX̂SNMOSZQ\SOVWSXNUJPQNLWSZPWYXJYŜXPWLO[\SMPSXN̂XPWLO[\RSQN̂SfVWOVWPSMPSNMOSOVWSZWPUMNSMPS
WNOXO\SVQUSQNSXNUJPQK[WSXNOWPWUOSXNSOVWSZPMZWPO\ŜQYQiŴc

opqqrsr�S�S[MUUSXNUJPŴSJN̂WPSOVWSwfNWPgUSZPMZWPO\SXNUJPQNLWSfX[[SKWSQ̂mJUOŴSK\SOVWSwfNWPSQN̂SYQ̂WSZQ\QK[WSOMSOVWS
wfNWPS_MPSOVWSXNUJPŴURSQUSOVWXPSXNOWPWUOUSYQ\SQZZWQPRSUJKmWLOSOMSPWyJXPWYWNOUSM_SQN\SQZZ[XLQK[WSYMPOiQiWWSL[QJUWSQN̂S
M_SIWLOXMNSjjckcj cSdVWSeMNOPQLOMPSUVQ[[SZQ\SIJKLMNOPQLOMPUSOVWXPSmJUOSUVQPWUSM_SXNUJPQNLWSZPMLWŴUSPWLWXbŴSK\SOVWS
eMNOPQLOMPRSQN̂SK\SQZZPMZPXQOWSfPXOOWNSQiPWWYWNOUSUVQ[[SPWyJXPWSIJKLMNOPQLOMPUSOMSYQaWSZQ\YWNOUSOMSOVWXPS
IJKTUJKLMNOPQLOMPUSXNSUXYX[QPSYQNNWPc
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IJKKLMLNOPQORSTUVRSWOVXOYRVZVX[O\]ÔO_̂RZ]OVXOVXZSRS̀ZaOZbSOcYXSRÒb̂ddaOU_eXOeffURRSXfSOeQÔXOVX̀URSWOdè àO[VgSÔO\eXWO
QeRO_Re_SRO_SRQeRĥXfSOeQOZbSOcYXSRìOWUZVS̀jOkbSOfèZOeQOZbSO\eXWOYVddO\SOfb̂R[SWÔ[̂VX̀ZO_RefSSẀORSfSVgSWjOkbSO
cYXSRÒb̂ddOWS_èVZOVXÔÒS_̂R̂ZSÔffeUXZO_RefSSẀÒeORSfSVgSWaOYbVfbOZbSOcYXSRÒb̂ddOWV̀ZRV\UZSOVXÔffeRŴXfSOYVZbO
ÙfbÔ[RSShSXZỒOZbSO_̂RZVS̀OVXOVXZSRS̀ZOĥ]ORŜfbaOeRỒOWSZSRhVXSWOVXÔffeRŴXfSOYVZbOZbSOhSZbeWOeQO\VXWVX[OWV̀_UZSO
RS̀edUZVeXÒSdSfZSWOVXOZbSOl[RSShSXZjOPQÔQZSRÒUfbOdè ÒXeOeZbSRÒ_SfV̂dÔ[RSShSXZOV̀OĥWSaÔXWOUXdS̀̀OZbSOcYXSRO
ZSRhVX̂ZS̀OZbSOmeXZR̂fZOQeROfeXgSXVSXfSaORS_d̂fShSXZOeQOŴĥ[SWO_Re_SRZ]OYVddO\SO_SRQeRhSWO\]OZbSOmeXZR̂fZeRÔQZSRO
XeZVQVf̂ZVeXOeQÔOmb̂X[SOVXOZbSOneRoOVXÔffeRŴXfSOYVZbOlRZVfdSOpj

IJKKLMLKqOkbSOcYXSROYVddÔWrÙZÔXWÒSZZdSÔOdè ÒYVZbOVX̀URSR̀OUXdS̀̀OeXSOeQOZbSO_̂RZVS̀OVXOVXZSRS̀ZOe\rSfZ̀OVXOYRVZVX[O
YVZbVXOQVgSOŴ]̀ÔQZSROeffURRSXfSOeQOdè ÒZeOZbSOcYXSRìOSsSRfV̀SOeQOZbV̀O_eYSRtOVQÒUfbOe\rSfZVeXOV̀OĥWSaOZbSOWV̀_UZSO
YVddO\SORS̀edgSWOVXOZbSOĥXXSRÒSdSfZSWỒOZbSOhSZbeWOeQO\VXWVX[OWV̀_UZSORS̀edUZVeXOVXOZbSOl[RSShSXZjOueZbVX[OVXOZbV̀O
l[RSShSXZOf̂dd̀OQeROZbSOX̂hSOeQÔX]O_̂RZ]OeZbSROZb̂XOZbSOcYXSRỒOdè Ò_̂]SSOeXOZbSOcYXSRìOVX̀UR̂XfSÔXWOXeOWR̂QZOeRO
eZbSROVX̀ZRUhSXZOVXO_̂]hSXZOeQÔX]Odè ÒYVddOX̂hSÔX]OeZbSRO_̂RZ]ỒÔOreVXZO_̂]SSj

IJKKLMLKKOkbSOmeXZR̂fZeRìOPX̀UR̂XfSOmeh_̂X]Òb̂ddÔfoXeYdSW[SOVXOYRVZVX[OZeOZbSOmeX̀ZRUfZVeXOv X̂̂[SROZb̂ZOZbS]O
b̂gSORŜWÔXWOYVddOfeh_d]OYVZbÔddORSTUVRShSXZ̀OUXWSROPXWShXVQVf̂ZVeXOwSfZVeXOxjyzOeQOZbSO{SXSR̂dOmeXWVZVeX̀j

IJKKL|J
}~������������������
�����������J����J���J�������J����
}~������������������
IJKKL|LKOkbSOmeXZR̂fZeRÒb̂ddOQURXV̀bO\eXẀOfegSRVX[OQ̂VZbQUdO_SRQeRĥXfSOeQOZbSOmeXZR̂fZÔXWO_̂]hSXZOeQOe\dV[̂ZVeX̀O
R̂V̀VX[OUXWSROVZjO�eXẀOhÙZO\SOe\ẐVXSWOQRehÔÒURSZ]Ofeh_̂X]OeROfeh_̂XVS̀Ò̂ZV̀Q̂fZeR]OZeOZbSOcYXSRaOdVfSX̀SWOZeOWeO
\ÙVXS̀̀OVXOZbSOwẐZSOeQOuSYO�eRoaÔXWOdV̀ZSWOVXOZbSOd̂ZS̀ZOV̀̀USOeQO�jwjOkRŜ ÙR]OmVRfUd̂RO�p�jOkbSÔheUXZOeQOŜfbO
\eXWOYVddO\SOSTÛdOZeOeXSObUXWRSWO�y���O_SRfSXZOeQOZbSOmeXZR̂fZOwUhjO�̂fbO\eXWOhÙZO\SOĥVXẐVXSWOZbReU[beUZOZbSO
WUR̂ZVeXOeQOZbSO RerSfZaÔXWÒU\̀STUSXZd]OZeOZbSOSsZSXZOZbSOmeXZR̂fZeROb̂ ÒeX[eVX[O_SRQeRĥXfSÔXWO_̂]hSXZO
e\dV[̂ZVeX̀OQeddeYVX[Ofeh_dSZVeXOeQOZbSO RerSfZj

IJKKL|LKLK@ueO SRQeRĥXfSOeRO ̂]hSXZO�eXWÒb̂ddORSTUVRSaỒÔOfeXWVZVeXO_RSfSWSXZOZeOZSRhVX̂ZVeXOeQÔOmeXZR̂fZOeR
meXZR̂fZeRaOZb̂ZÔX]OXeZVfSO\SÒSXZOZeOeROhSSZVX[O\SÔRR̂X[SWOeRObSdWOYVZbÔOmeXZR̂fZeRO� RVXfV_̂d�ÔXW¡eRÒURSZ]a
_RVeROZeÒUfbOZSRhVX̂ZVeXjOlX]ÒUfbORSTUVRShSXZ�̀�Òb̂ddO\SOgeVWÔXWOUXSXQeRfŜ\dSÔXWOZbSOcYXSRÒb̂ddOb̂gSOZbS
RV[bZOZeORSrSfZÔX]ÒUfbO\eXW�̀�ÔXW¡eROV[XeRSÒUfbOfeXWVZVeXjOkbSOSsfdÙVgSOhSZbeWOeQOZSRhVX̂ZVeXOeQÔOmeXZR̂fZOeR
meXZR̂fZeROV̀OfeXẐVXSWOVXOZbSOmeXZR̂fZO¢efUhSXZ̀ÔXWÔOmeXZR̂fZeRÔXWÒURSZ]OSs_RS̀̀d]Ô[RSSWOZeO\SO\eUXW
ZbSRS\]j

IJKKL|LKL£@¤VWSROVXfdUWVX[OZbSOQeddeYVX[O_RegV̀VeX̀Òb̂ddO\SÔZẐfbSWOZeOŜfbO SRQeRĥXfSO�eXW¥O¦wURSZ]Ô[RSS̀OZb̂Z
VZOfeX̀SXZ̀OZeÔXWOŶVgS̀OXeZVfSOeQÔX]ÔWWVZVeXaÔdZSR̂ZVeXaOehV̀̀VeXaOfb̂X[SOeROeZbSROheWVQVf̂ZVeXOeQOZbSOmeXZR̂fZ
¢efUhSXZ̀jOwUfbÔWWVZVeXaÔdZSR̂ZVeXaOfb̂X[SOSsZSX̀VeXOeQOZVhSOeROeZbSROheWVQVf̂ZVeXOeQOZbSOmeXZR̂fZO¢efUhSXZ̀OeR
ÔQeR\ŜR̂XfSOeXOZbSO_̂RZOeQOSVZbSROZbSOcYXSROeROZbSOmeXZR̂fZeROZeOZbSOeZbSRaÒb̂ddOXeZORSdVSgSOZbSÒURSZ]OeQOVZ̀
e\dV[̂ZVeX̀ObSRSUXWSRÔXWOXeZVfSOZeOZbSÒURSZ]OeQÒUfbOĥZZSR̀OV̀ObSRS\]OŶVgSW¦

IJKKL|L£O�eXẀOhÙZO\SO_RS_̂RSWOeXOZbSOQeRh̀OeQOlPlO¢efUhSXZ̀Olxy§̈§�y�ÖO SRQeRĥXfSO�eXWÔXWOlxy§̈§�y�ÖO
 ̂]hSXZO�eXWaOYVZbeUZOheWVQVf̂ZVeX̀OeZbSROZb̂XO�y�ÔOĥXŴZeR]ÒẐZShSXZOVXOwSfZVeXOy©OeQOZbSO SRQeRĥXfSO�eXWO
Zb̂ZOVZOV̀O[VgSXỒÔÒẐZUZeR]OeROeZbSROdS[̂dd]ORSTUVRSWO\eXWÔXWOZb̂ZOwSfZVeXOyxOeQOZbSO SRQeRĥXfSO�eXWÔ__dVS̀OVXOQUddaO
YVZbeUZOSsfS_ZVeXaO�§�ÔOĥXŴZeR]ÒẐZShSXZOVXOwSfZVeXOy©OeQOZbSO SRQeRĥXfSO�eXWOZb̂ZOVZOVXfdUWS̀O_SRQeRĥXfSO\]O
ZbSOmeXZR̂fZeROeQÔX]OfeRRSfZVeXÔXWOŶRR̂XZ]Oe\dV[̂ZVeX̀OVXOZbSOmeXZR̂fZO¢efUhSXZ̀aOVXfdUWVX[ÒUfbO_SRQeRĥXfSO
Q̂ZSROZbSOŴZS̀OeQOwU\̀ẐXZV̂dÔXWOªVX̂dOmeh_dSZVeXaÔXWO�x�ÔOĥXŴZeR]ÒẐZShSXZOVXOwSfZVeXOyzOeQOZbSO ̂]hSXZO�eXWO
Zb̂ZOVZOV̀O[VgSXỒÔÒẐZUZeR]OeROeZbSROdS[̂dd]ORSTUVRSWO\eXWÔXWOZb̂ZOwSfZVeXOy«OeQOZbSO ̂]hSXZO�eXWÔ__dVS̀OVXOQUddaO
YVZbeUZOSsfS_ZVeXjOkbSOfèZOeQOZbSO\eXẀOV̀OVXfdUWSWOVXÔXWOYVddOXeZOVXfRŜ S̀OZbSOmeXZR̂fZOwUhj
LK kbSOmeXZR̂fZeRÒb̂ddOWSdVgSROZbSORSTUVRSWO\eXẀOZeOZbSOcYXSROXeZOd̂ZSROZb̂XOpOŴ]̀OQeddeYVX[OZbSOŴZSOZbSO
l[RSShSXZOV̀OSXZSRSWOVXZeÔXWO\SQeRSOfehhSXfVX[ÔX]OeQOZbSOneRoj

L£ kbSOmeXZR̂fZeRÒb̂ddORSTUVRSÔX]ÔZZeRXS]̈VẌQ̂fZOYbeOSsSfUZS̀OZbSORSTUVRSWO\eXẀOeXO\Sb̂dQOeQOZbSÒURSZ]OZeO
Q̂QVsOZeOZbSO\eXẀÔOfSRZVQVSWÔXWOfURRSXZOfe_]OeQOZbSVRO_eYSROeQÔZZeRXS]ÔUZbeRV¬VX[ObVhOeRObSROZeÒV[XOZbSO
\eXWj

LM kbSO\eXẀOhÙZÒ_SfVQVf̂dd]OX̂hSOZbSOûXUSZO�XVeXOªRSSOwfbeedO¢V̀ZRVfZỒOc\dV[SSj
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IJKKLMLNOPQRSOTUVOWVXYVZTOR[O\S]OQVWZRSORWOVST̂T]O\QQV\ŴS_OTRÒVO\OQRTVST̂\aÒVSV[̂b̂\W]OR[ÒRScZObRdVŴS_OQ\]eVSTOR[O
R̀â_\T̂RSZO\ŴẐS_OYScVWOTUVOfRSTW\bTgOTUVOfRSTW\bTRWOZU\aaOQWReQTa]O[YWŜZUO\ObRQ]OR[OTUVÒRScZORWOZU\aaO\YTURŴhVO\O
bRQ]OTRÒVO[YWŜZUVci

jklmnopJKqJJJrsntupkmsvJjswJntkkpnlmtsJtxJytkz
IJKqLKJr{|}~���{�J}�Jy}��
IJKqLKLKO�[O\OQRWT̂RSOR[OTUVO�RW�ÔZObRdVWVcObRSTW\W]OTROTUVOfRSZTWYbT̂RSO�\S\_VW�ZORWO�WbÛTVbT�ZOWVXYVZTORWOTRO
WVXŶWVeVSTZOZQVb̂[̂b\aa]OV�QWVZZVcÔSOTUVOfRSTW\bTO�RbYeVSTZgÔTOeYZTgÔ[OWVXYVZTVcÔSO�ŴT̂S_Ò]OV̂TUVWgÒVOYSbRdVWVcO
[RWOTUV̂WOV�\êS\T̂RSO\ScÒVOWVQa\bVcO\TOTUVOfRSTW\bTRW�ZOV�QVSZVO�̂TURYTObU\S_VÔSOTUVOfRSTW\bTO�̂eVi

IJKqLKLqO�[O\OQRWT̂RSOR[OTUVO�RW�OU\ZÒVVSObRdVWVcO�ÛbUOTUVOfRSZTWYbT̂RSO�\S\_VWORWO�WbÛTVbTOU\ZOSRTOZQVb̂[̂b\aa]O
WVXYVZTVcOTROR̀ZVWdVOQŴRWOTRÔTZÒV̂S_ObRdVWVcgOTUVOfRSZTWYbT̂RSO�\S\_VWORWO�WbÛTVbTOe\]OWVXYVZTOTROZVVOZYbUO�RW�O
\ScÔTOZU\aaÒVOYSbRdVWVcÒ]OTUVOfRSTW\bTRWiO�[OZYbUO�RW�ÔZÔSO\bbRWc\SbVO�̂TUOTUVOfRSTW\bTO�RbYeVSTZgObRZTZOR[O
YSbRdVŴS_O\ScOWVQa\bVeVSTOZU\aagÒ]O\QQWRQŴ\TVOfU\S_VO�WcVWgÒVO\TOTUVO��SVW�ZOV�QVSZViO�[OZYbUO�RW�ÔZOSRTÔSO
\bbRWc\SbVO�̂TUOTUVOfRSTW\bTO�RbYeVSTZgOZYbUObRZTZO\ScOTUVObRZTOR[ObRWWVbT̂RSOZU\aaÒVO\TOTUVOfRSTW\bTRW�ZOV�QVSZVO
YSaVZZOTUVObRSĉT̂RSO�\ZOb\YZVcÒ]OTUVO��SVWORWORSVOR[OTUVORTUVWOfRSTW\bTRWZÔSO�ÛbUOVdVSTOTUVO��SVWOZU\aaÒVO
WVZQRSẐ̀aVO[RWOQ\]eVSTOR[OZYbUObRZTZi

IJKqLqJn}���|��}{J}�Jy}��
IJKqLqLKJ���}��J}�Jj����J������{����Jn}������}{
�UVO��SVWgOTUWRY_UÔTZO�WbÛTVbTORWOfRSZTWYbT̂RSO�\S\_VWgOZU\aaOU\dVOTUVO\YTURŴT]OTROWV�VbTO�RW�OQVW[RWeVcÒ]OTUVO
fRSTW\bTRWOTU\TOcRVZOSRTObRS[RWeOTROTUVOWVXŶWVeVSTZOR[OTUVO�W\�̂S_ZgO�QVb̂[̂b\T̂RSZgORWÒRTUiO�UVOfRSTW\bTRWOZU\aaO
QWReQTa]ObRWWVbTO�RW�OWV�VbTVcÒ]OTUVOfRSZTWYbT̂RSO�\S\_VWORWO�WbÛTVbTORWO[\̂âS_OTRObRS[RWeOTROTUVOWVXŶWVeVSTZOR[O
TUVOfRSTW\bTO�RbYeVSTZgO�UVTUVWOĉZbRdVWVcÒV[RWVORWO\[TVWO�ỲZT\ST̂\aOfReQaVT̂RSO\ScO�UVTUVWORWOSRTO[\̀Ŵb\TVcgO
ŜZT\aaVcORWObReQaVTVciOfRZTZOR[ObRWWVbT̂S_OZYbUOWV�VbTVcO�RW�gÔSbaYĉS_O\cĉT̂RS\aOTVZT̂S_O\ScÔSZQVbT̂RSZgOTUVObRZTOR[O
YSbRdVŴS_O\ScOWVQa\bVeVSTgO\ScObReQVSZ\T̂RSO[RWOTUVOfRSZTWYbT̂RSO�\S\_VW�ZO\ScO�WbÛTVbT�ZOZVWd̂bVZO\ScOV�QVSZVZO
e\cVOSVbVZZ\W]OTUVWV̀]gOZU\aaÒVO\TOTUVOfRSTW\bTRW�ZOV�QVSZVi

IJKqLqLqJj����J������{����Jn}������}{
IJKqLqLqLKO�[gO�̂TÛSOT�RO]V\WZO\[TVWOTUVOc\TVOR[O�ỲZT\ST̂\aOfReQaVT̂RSOR[OTUVO�RW�ORWO\OcVẐ_S\TVcOQRWT̂RSOR[OTUVO
�RW�gORWOTUVOc\TVOR[O\bbVQT\SbVOR[O\OQRWT̂RSOR[OTUVO�RW�OTU\TÔZOZỲ�VbTOTRObRWWVbT̂RSORWObReQaVT̂RSO\[TVWOTUVOc\TVOR[O
�ỲZT\ST̂\aOfReQaVT̂RSOR[OTUVO�RW�gO�ÛbUVdVWÔZOa\TVWgORWO\[TVWOTUVOc\TVO[RWObReeVSbVeVSTOR[O�\WW\ST̂VZOVZT\̀âZUVcO
YScVWO�VbT̂RSO�i�i�gORWÒ]OTVWeZOR[O\S]O\QQâb\̀aVOZQVb̂\aO�\WW\ST]OWVXŶWVcÒ]OTUVOfRSTW\bTO�RbYeVSTZgO\S]OR[OTUVO
�RW�ÔZO[RYScOTRÒVOSRTÔSO\bbRWc\SbVO�̂TUOTUVOWVXŶWVeVSTZOR[OTUVOfRSTW\bTO�RbYeVSTZgOTUVOfRSTW\bTRWOZU\aaObRWWVbTÔTO
QWReQTa]O\[TVWOWVbV̂QTOR[OSRT̂bVO[WReOTUVO��SVWOTROcROZRgOYSaVZZOTUVO��SVWOU\ZOQWVd̂RYZa]O_̂dVSOTUVOfRSTW\bTRWO\O
�ŴTTVSO\bbVQT\SbVOR[OZYbUObRSĉT̂RSiO�UVOR̀â_\T̂RSOZVTO[RWTUOUVWVYScVWOZU\aaOZYWd̂dVO\bbVQT\SbVÒ]OTUVO��SVWOR[OTUVO
�RW�ORWOTVWêS\T̂RSOR[OTUVOfRSTW\bTiO�UVO��SVWOZU\aaO_̂dVOZYbUOSRT̂bVOQWReQTa]O\[TVWOĉZbRdVW]OR[OTUVObRSĉT̂RSiO

IJKqLqLqLqO�UVOT�R�]V\WOQVŴRcO[RWObRWWVbT̂RSOR[OTUVO�RW�OZU\aaÒVOV�TVScVcO�̂TUOWVZQVbTOTROQRWT̂RSZOR[O�RW�O[̂WZTO
QVW[RWeVcO\[TVWO�ỲZT\ST̂\aOfReQaVT̂RSÒ]OTUVOQVŴRcOR[OT̂eVÒVT�VVSO�ỲZT\ST̂\aOfReQaVT̂RSO\ScOTUVO\bTY\aO
bReQaVT̂RSOR[OTU\TOQRWT̂RSOR[OTUVO�RW�i

IJKqLqLqLNOPQRSObReQaVT̂RSOR[O\S]O�RW�OYScVWORWOQYWZY\STOTROTÛZO�VbT̂RSO��i�gOTUVOT�R�]V\WOQVŴRcO[RWObRWWVbT̂RSOR[O
�RW�ÔSObRSSVbT̂RSO�̂TUOTUVO�RW�OWVXŶŴS_ObRWWVbT̂RSOZU\aaÒVOWVSV�VcO\ScOWVbReeVSbVi

IJKqLqLqLMO�UVOR̀â_\T̂RSZOZU\aaObRdVWO\S]OWVQ\̂WO\ScOWVQa\bVeVSTOTRO\S]OQ\WTOR[OTUVO�RW�ORWORTUVWOQWRQVWT]Ob\YZVcÒ]O
TUVOcV[VbT̂dVO�RW�i

IJKqLqLNO�UVOfRSTW\bTRWOZU\aaOWVeRdVO[WReOTUVOẐTVOQRWT̂RSZOR[OTUVO�RW�OTU\TO\WVOSRTÔSO\bbRWc\SbVO�̂TUOTUVO
WVXŶWVeVSTZOR[OTUVOfRSTW\bTO�RbYeVSTZO\ScO\WVOSV̂TUVWObRWWVbTVcÒ]OTUVOfRSTW\bTRWOSRWO\bbVQTVcÒ]OTUVO��SVWi

IJKqLqLNLKO�[OTUVOfRSTW\bTRWO[\̂aZOTRObReeVSbVOTRObRWWVbTgOWVQ\̂WO\ScOe\�VO_RRcO\S]OcV[VbTZÔSÔTZO�RW�O�̂TÛSO\O
WV\ZRS\̀aVOT̂eVgOSRTOTROV�bVVcOTVSO �¡¢Oc\]ZO[WReOTUVOc\TVOTUVOfRSTW\bTRWOWVbV̂dVcO�ŴTTVSOSRT̂bVO[WReOTUVO��SVWOQVWO
�VbT̂RSO��i�i�i�gOTUVO��SVWOe\]ObRWWVbTÔTÔSO\bbRWc\SbVO�̂TUO�VbT̂RSO�i£O\ScOTUVOfRSTW\bTRWOZU\aagOYQRSOcVe\ScgOQ\]O
TROTUVO��SVWO\aaO\eRYSTZO�ÛbUÔTOV�QVScZO[RWOZYbUObRWWVbT̂dVO�RW�iO
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IJKLMLMNOPQROSTUVWXYVTWOZQX[[O\RXWOVQROYTZVOT]OYTWWRYV̂U_ÒRZVWTaR̀OTWÒXbX_R̀OYTUZVWcYV̂TUOT]OVQROdeURWfOgc[V̂h[RO
iŴbROSTUVWXYVTWZOTWOjRhXWXVROSTUVWXYVTWZfOeQRVQRWOYTbh[RVR̀OTWOhXWV̂X[[aOYTbh[RVR̀fOYXcZR̀O\aOVQROSTUVWXYVTWkZO
YTWWRYV̂TUOTWOWRbTlX[OT]OmTWnOVQXVÔZOUTVÔUOXYYTẀXUYROêVQOVQROWRoĉWRbRUVZOT]OVQROSTUVWXYVOpTYcbRUVZqOPQRO
STUVWXYVTWOZQX[[OX[ZTOWRh[XYROTWOWRhX̂WOVTOZXV̂Z]XYV̂TUOT]OdeURWOXUaOXÙOX[[ÒXbX_RÒTUROVTOVQRO\ĉ[̀̂U_OTWÔVZOYTUVRUVZO
ÛOYTUZRocRUYROT]OeTWnOhRW]TWbR̀ÔUO]c[]̂[[̂U_OXUaOXhh[̂YX\[ROeXWWXUVaqOPQ̂ZOY[XcZRÔZO_RURWX[ÔUOUXVcWROXÙOê[[OUTVO
ThRWXVROVTOeX̂lROZV̂hc[XV̂TUZOT]OTVQRWOY[XcZRZOVQXVOZhRŶ]aOeXWWXUVaOhRŴT̀ZÔUORrYRZZOT]OVeTOstuOaRXWZq

IJKLMLMvOwTVQ̂U_OYTUVX̂UR̀ÔUOVQ̂ZOjRYV̂TUOxtqtOZQX[[O\ROYTUZVWcR̀OVTORZVX\[̂ZQOXOhRŴT̀OT]O[̂b̂VXV̂TUOêVQOWRZhRYVOVTO
TVQRWOT\[̂_XV̂TUZOVQROSTUVWXYVTWOQXZOcÙRWOVQROSTUVWXYVOpTYcbRUVZqOyZVX\[̂ZQbRUVOT]OVQROVeTzaRXWOhRŴT̀O]TWO
YTWWRYV̂TUOT]OmTWnOXZÒRZYŴ\R̀ÔUOjRYV̂TUOxtqtqtOWR[XVRZOTU[aOVTOVQROZhRŶ]̂YOT\[̂_XV̂TUOT]OVQROSTUVWXYVTWOVTOYTWWRYVOVQRO
mTWnfOXÙOQXZOUTOWR[XV̂TUZQ̂hOVTOVQROV̂bROêVQ̂UOeQ̂YQOVQROT\[̂_XV̂TUOVTOYTbh[aOêVQOVQROSTUVWXYVOpTYcbRUVZObXaO\RO
ZTc_QVOVTO\RORU]TWYR̀fOUTWOVTOVQROV̂bROêVQ̂UOeQ̂YQOhWTYRR̀ Û_ZObXaO\ROYTbbRUYR̀OVTORZVX\[̂ZQOVQROSTUVWXYVTWkZO
[̂X\̂[̂VaOêVQOWRZhRYVOVTOVQROSTUVWXYVTWkZOT\[̂_XV̂TUZOTVQRWOVQXUOZhRŶ]̂YX[[aOVTOYTWWRYVOVQROmTWnq

IJKLM{J|}}~����}~J��J���}���������J����
�]OVQROdeURWOhWR]RWZOVTOXYYRhVOmTWnOVQXVÔZOUTVÔUOXYYTẀXUYROêVQOVQROWRoĉWRbRUVZOT]OVQROSTUVWXYVOpTYcbRUVZfOVQRO
deURWObXaÒTOZTÔUZVRX̀OT]OWRoĉŴU_ÔVZOWRbTlX[OXÙOYTWWRYV̂TUfÔUOeQ̂YQOYXZROVQROSTUVWXYVOjcbOê[[O\ROWR̀cYR̀OXZO
R̀VRWb̂UR̀O\aOVQROdeURWfOêVQOVQROX̀l̂YROT]OVQROSTUZVWcYV̂TUOgXUX_RWOXÙO�WYQ̂VRYVqOjcYQOX̀�cZVbRUVOZQX[[O\RO
R]]RYVR̀OeQRVQRWOTWOUTVO]̂UX[OhXabRUVOQXZO\RRUObX̀RqO�TWOVQ̂ZOjRYV̂TUOVTOXhh[afOVQROdeURWObcZVOXYYRhVO
UTUzYTU]TWb̂U_OmTWnÔUOeŴV̂U_OZhRŶ]âU_OVQROUTUzYTU]TWb̂U_OmTWnO\R̂U_OXYYRhVR̀qOwTVêVQZVXÙ Û_OXUaO
XYYRhVXUYRO\aOVQROdeURWfÔ]OVQROdeURWÒ̂ZYTlRWZOUTUzYTU]TWb̂U_OmTWnOVQXVOVQROdeURWOQXZOUTVORrhWRZZ[aOXYYRhVR̀ÔUO
eŴV̂U_fOVQROdeURWObXaÒRbXÙOVQXVOVQROSTUVWXYVTWOYTWWRYVOZcYQOmTWnOXZOhRWOVQROhWTl̂ẐTUZOT]O�WV̂Y[ROxtOQRWRT]q

|������JK{JJJ�������|�����J����������
IJK{MKJ���~�����J���
PQROSTUVWXYVOZQX[[O\RO_TlRWUR̀O\aOVQRO[XeOT]OVQROjVXVROT]OwReO�TWnfOXÙOVQROhXWV̂RZORrhWRZZ[aOX_WRROVQXVOXUaOY[X̂bfO
`̂ZhcVRfOTWOTVQRWOYTUVWTlRWZaOT]OXUaOUXVcWROXŴẐU_OTcVOT]OVQROSTUVWXYVOTWOhRW]TWbXUYROT]OVQROmTWnOZQX[[O\ROYTbbRUYR̀O
XÙObX̂UVX̂UR̀ÔUOwReO�TWnOjVXVROjchWRbROSTcWVfO ¡¢£¤¥¦§̈STcUVaq

IJK{MKMLJPQROSTUVWXYVTWOZQX[[OXVOX[[OV̂bRZOT\ZRWlROXÙOYTbh[aOêVQOX[[O]R̀RWX[fOZVXVROXÙO[TYX[O[XeZOXÙOX[[O[XeZfO
TẀ̂UXUYRZOXÙOWR_c[XV̂TUZOT]OVQROdeURWfÔUOXUaObXUURWOX]]RYV̂U_OVQROmTWnOXÙOX[[OZcYQOTẀRWZÒRYWRR̀OXZORr̂ZVOXVO
hWRZRUVOXÙOVQTZROeQ̂YQObXaO\RORUXYVR̀O[XVRWfO\aO\T̀ R̂ZOTWOVŴ\cUX[ZOQXl̂U_O�cŴZ̀ŶV̂TUOTWOXcVQTŴVaOTlRWOVQROmTWnfO
XÙOVQROSTUVWXYVTWOZQX[[ÒR]RÙfÔÙRbÛ]aOXÙOZXlROQXWb[RZZOVQROdeURWOXÙÔVZO©TXẀOT]OỳcYXV̂TUfOT]]̂YRWZfOX_RUVZfO
TWOZRWlXUVZOX_X̂UZVOXUaOY[X̂bOTWO[̂X\̂[̂VaOXŴẐU_O]WTbfOTWO\XZR̀OTUfOXOl̂T[XV̂TUOT]OXUaOZcYQO[XefOTẀ̂UXUYRZfOWR_c[XV̂TUfO
TẀRWOTWÒRYWRRfOeQRVQRWO\aOQ̂bZR[]OTWO\aOQ̂ZORbh[TaRROTWOX_RUVZqOª̂ZVTŴYX[O[XYnOT]ORU]TWYRbRUVOT]OXUaO[XefO[TYX[OTWO
TVQRWêZRfOZQX[[OUTVOYTUZV̂VcVROXOeX̂lRWOT]OSTUVWXYVTWkZOWRZhTUẐ\̂[̂VaO]TWOYTbh[̂XUYROêVQOZcYQO[XeÔUOXObXUURWO
YTUẐZVRUVOêVQOVQRO�_WRRbRUVOcU[RZZOXÙOcUV̂[OVQROSTUVWXYVTWOQXZOWRYR̂lR̀OeŴVVRUOYTUZRUVO]TWOVQROeX̂lRWOT]OZcYQO
YTbh[̂XUYRO]WTbOVQROdeURWOXÙOVQROX_RUYaOWRZhTUẐ\[RO]TWOVQRORU]TWYRbRUVOT]OZcYQO[Xeq

IJK{MLJ�«}}~¬¬��¬J��J|¬¬���¬
IJK{MLMKOPQROdeURWOXÙOSTUVWXYVTWOWRZhRYV̂lR[aO\̂ÙOVQRbZR[lRZfOVQR̂WOhXWVURWZfOZcYYRZZTWZfOXZẐ_UZfOXÙO[R_X[O
WRhWRZRUVXV̂lRZOVTOYTlRUXUVZfOX_WRRbRUVZfOXÙOT\[̂_XV̂TUZOYTUVX̂UR̀ÔUOVQROSTUVWXYVOpTYcbRUVZqOyrYRhVOXZOhWTl̂̀ R̀ÔUO
jRYV̂TUOx®qtqtfOUR̂VQRWOhXWVaOVTOVQROSTUVWXYVOZQX[[OXZẐ_UOVQROSTUVWXYVOXZOXOeQT[ROêVQTcVOeŴVVRUOYTUZRUVOT]OVQROTVQRWqO
�]OR̂VQRWOhXWVaOXVVRbhVZOVTObXnROXUOXZẐ_UbRUVOêVQTcVOZcYQOYTUZRUVfOVQXVOhXWVaOZQX[[OURlRWVQR[RZZOWRbX̂UO[R_X[[aO
WRZhTUẐ\[RO]TWOX[[OT\[̂_XV̂TUZOcÙRWOVQROSTUVWXYVq

IJK{MLMLOPQROdeURWObXafOêVQTcVOYTUZRUVOT]OVQROSTUVWXYVTWfOXZẐ_UOVQROSTUVWXYVOVTOXO[RÙRWOhWTl̂̀ Û_OYTUZVWcYV̂TUO
]̂UXUŶU_O]TWOVQROiWT�RYVfÔ]OVQRO[RÙRWOXZZcbRZOVQROdeURWkZOŴ_QVZOXÙOT\[̂_XV̂TUZOcÙRWOVQROSTUVWXYVOpTYcbRUVZqOPQRO
STUVWXYVTWOZQX[[ORrRYcVROX[[OYTUZRUVZOWRXZTUX\[aOWRoĉWR̀OVTO]XŶ[̂VXVROVQROXZẐ_UbRUVq

IJK{M{J���̄�¬J��J�~�~�~¬
IJK{M{MKOpcV̂RZOXÙOT\[̂_XV̂TUZÔbhTZR̀O\aOVQROSTUVWXYVOpTYcbRUVZOXÙOŴ_QVZOXÙOWRbR̀ R̂ZOXlX̂[X\[ROVQRWRcÙRWO
ZQX[[O\RÔUOX̀`̂V̂TUOVTOXÙOUTVOXO[̂b̂VXV̂TUOT]ÒcV̂RZfOT\[̂_XV̂TUZfOŴ_QVZfOXÙOWRbR̀ R̂ZOTVQRWêZRÔbhTZR̀OTWOXlX̂[X\[RO
\aO[Xeq

IJK{M{MLOwR̂VQRWOVQROXYYRhVXUYROT]OX[[OTWOXUaOhXWVOT]OVQROeTWnOYTlRWR̀O\aOVQROSTUVWXYV°OUTWOXUaOhXabRUVOVQRWR]TWR°OUTWO
XUaOTẀRWOTWOXhh[̂YXV̂TUO]TWOhXabRUVÔZZcR̀OcÙRWOVQROSTUVWXYVOTWOTVQRWêZRÔZZcR̀O\aOVQROdeURWfO�WYQ̂VRYVfO
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IJKLMNOPMQJKRSTKTUVNWRJNRTKXRYJTNZR[V[YVNWRJ\\QPVNWRTUVKMRJNRV[]̂JXVVRJ\RM_VR̀aKVNbRKJNRTKXR]VN[QLLQJKRJNR
ZQNVPMQJKRMJRPJKMQKOVRaQM_RM_VR]VN\JN[TKPVRJ\RM_VRIJKMNTPMRYV\JNVRJNRT\MVNRQMLRL]VPQ\QVZRPJ[]̂VMQJKRZTMVbRKJNRTKXR
]VN\JN[TKPVRYXRM_VR̀aKVNRJ\RTKXRJ\RM_VRIJKMNTPMJNcLRZOMQVLRJNRJŶQUTMQJKLbRKJNRTKXRTQZR̂VKMRMJRM_VRIJKMNTPMJNRYXRM_VR
àKVNRQKRQMLR]VN\JN[TKPVRJ\RLOP_RZOMQVLRJNRJŶQUTMQJKLbRKJNRTKXRZV̂TXRJNRJ[QLLQJKRYXRM_VR̀aKVNRMJRVdVNPQLVRTKXRNQU_MR
JNRNV[VZXRTPPNOQKURMJRQMROKZVNRM_VRMVN[LRJ\RM_VRIJKMNTPMRJNRVdQLMQKURTMR̂TaRJNRQKRVeOQMXRJNRYXRLMTMOMVRJNRJM_VNaQLVbRKJNR
TKXRJM_VNRM_QKURZJKVRJNRJ[QMMVZRMJRYVRZJKVRYXRM_VR̀aKVNWRQMLRPJ[[QLLQJKVNLWRJ\\QPVNLWRTUVKMLRJNRV[]̂JXVVLbRL_T̂̂RYVR
ZVV[VZRMJRYVRTRNV̂VTLVRMJRM_VRIJKMNTPMJNRJNRQMLRLONVMQVLR\NJ[RTKXRJŶQUTMQJKLWR̂QTYQ̂QMQVLRJNROKZVNMTfQKULRQKRPJKKVPMQJKR
aQM_RM_VRIJKMNTPMRJNRM_VR]VN\JN[TKPVRYJKZRJNRTRaTQgVNRJ\RTKXR]NJgQLQJKRJ\RM_VRIJKMNTPMRJNRJ\RTKXRNQU_MLRJNRNV[VZQVLRMJR
a_QP_RM_VR̀aKVNR[TXRYVRVKMQM̂VZRYVPTOLVRJ\RTKXRYNVTP_RM_VNVJ\WRVdPV]MQKURJK̂XRTRaNQMMVKRQKLMNO[VKMRVd]NVLL̂XR
]NJgQZQKUR\JNRLOP_RNV̂VTLVRJNRaTQgVNhRiJRPTKPV̂̂TMQJKWRNVLPQLLQJKRJNRTKKÔ[VKMR_VNVJ\WRQKRa_ĴVRJNRTLRMJRTKXR]TNMRJ\RM_VR
IJKMNTPMWRYVPTOLVRJ\RTKXRYNVTP_R_VNVJ\WRL_T̂̂RYVRZVV[VZRTRaTQgVNRJ\RTKXR[JKVXRZT[TUVLRMJRa_QP_RM_VR̀aKVNR[TXRYVR
VKMQM̂VZRYVPTOLVRJ\RLOP_RYNVTP_hRiJRaTQgVNRYXRM_VR̀aKVNRJ\RTKXRYNVTP_RJ\RM_VRIJKMNTPMRL_T̂̂RYVRZVV[VZRMJRYVRTRaTQgVNR
J\RTKXRJM_VNRJNRTKXRLOYLVeOVKMRYNVTP_h

jklmnmnmRo_VRNQU_MLRLMTMVZRQKRM_VLVRpVKVNT̂RIJKZQMQJKLRTKZRM_VRIJKMNTPMRqJPO[VKMLRTNVRPO[ÔTMQgVRTKZRKJMRQKR
Q̂[QMTMQJKRJ\RTKXRNQU_MLRJ\RM_VR̀aKVNRTMR̂TaRJNRQKRVeOQMXh

jklmnmnrRo_VR̀aKVNRL_T̂̂RKJMRYVRNVL]JKLQŶVR\JNRZT[TUVLRJNR\JNR̂JLLRJ\RTKMQPQ]TMVZR]NJ\QMLRJKRsJNfRKJMR]VN\JN[VZRJKR
TPPJOKMRJ\RTKXRMVN[QKTMQJKRJ\RM_VRIJKMNTPMJNRYXRM_VR̀aKVNRJNRYXRgQNMOVRJ\RM_VR̀aKVNcLRVdVNPQLVRJ\RQMLRNQU_MRMJRMTfVRJgVNR
M_VRIJKMNTPMJNcLRsJNfh

jklmnmntRo_VR̀aKVNRL_T̂̂RKJMRYVR̂QTŶVRMJRM_VRIJKMNTPMJNR\JNR]OKQMQgVRZT[TUVLRJKRTPPJOKMRJ\RQMLRMVN[QKTMQJKRJ\RM_VR
IJKMNTPMJNRJNRTKXRJM_VNRT̂̂VUVZRYNVTP_RJ\RM_VRuUNVV[VKMRTKZRM_VRIJKMNTPMJNR_VNVYXRVd]NVLL̂XRaTQgVLRQMLRNQU_MRMJRP̂TQ[R
LOP_RZT[TUVLRTUTQKLMRM_VR̀aKVNh

jklmnmnvRo_VRIJKMNTPMJNR_VNVYXRVd]NVLL̂XRaTQgVLRTKXRNQU_MLRQMR[TXR_TgVRQKR̂TaRJNRQKRVeOQMXRMJR̂JLMRYJKZQKURPT]TPQMXRTLR
TRNVLÔMRJ\RTKXRJ\RM_VRTPMQJKLRJ\RM_VR̀aKVNWRM_VRuNP_QMVPMRJNRM_VRIJKLMNOPMQJKRSTKTUVNRMTfVKRQKRPJKKVPMQJKRaQM_RM_VR
IJKMNTPMJNcLRsJNfRJKRM_VRwNJxVPMh

jklmnmnyRo_VRIJKMNTPMJNRTUNVVLRM_TMRQMRaTQgVLRM_VRZV\VKLVRJ\R]NQgQMXRJ\RPJKMNTPMRTLRYVMaVVKRQMLV̂\RTKZRVTP_RJM_VNRwNQ[VR
IJKMNTPMJNhRzKRM_VRVgVKMRM_TMRTKRTPMRJNRJ[QLLQJKRYXRTRwNQ[VRIJKMNTPMJNRJNRQMLR{OYPJKMNTPMJNLRJ\RTKXRMQVNRPTOLVLRQ[]TPMWR
ZT[TUVRJNR̂JLLRQKRTKXR\JN[RMJRM_VRIJKMNTPMJNWRM_VKRM_VRwNQ[VRIJKMNTPMJNRNVL]JKLQŶVRQKRa_ĴVRJNRQKR]TNMR\JNRLOP_R
Q[]TPMWRZT[TUVRJNR̂JLLRTUNVVLRQMRQLRZQNVPM̂XRNVL]JKLQŶVRTKZR̂QTŶVRMJRM_VRIJKMNTPMJNhRo_VRIJKMNTPMJNRTPfKJâVZUVLRTKZR
TUNVVLRM_TMRM_QLRaTQgVNRJ\RM_VRZV\VKLVRJNR]NQgQMXRJ\RPJKMNTPMR]VN[QMLRTKZRNVeOQNVLRQMRMJRPJ[[VKPVRTKRTPMQJKRJNRLOQMR
ZQNVPM̂XRTUTQKLMRM_VRNVL]JKLQŶVRwNQ[VRIJKMNTPMJNhRo_VR̀aKVNWRuNP_QMVPMRTKZRM_VRIJKLMNOPMQJKRSTKTUVNRL_T̂̂RKJMRYVR
]TNMQVLRMJRLOP_RLOQMhRo_VRIJKMNTPMJNRaTQgVLRTKZRNV̂QKeOQL_VLRTKXRNQU_MRTKZRP̂TQ[RTLRTUTQKLMRM_VR̀aKVNWRMJRM_VRVdMVKMR
LOP_RP̂TQ[RQLRPTOLVZWRJNRPJKMNQYOMVZRMJWRYXRTRwNQ[VRIJKMNTPMJNRJNRQMLR{OYPJKMNTPMJNLRJ\RTKXRMQVNh

jklmnrk|}~�~k���k��~�}�����~
jklmnrnlRoVLMLWRQKL]VPMQJKLRTKZRT]]NJgT̂LRJ\R]JNMQJKLRJ\RM_VRsJNfRL_T̂̂RYVR[TZVRTLRNVeOQNVZRYXRM_VRIJKMNTPMR
qJPO[VKMLRTKZRYXRT]]̂QPTŶVR̂TaLWRLMTMOMVLWRJNZQKTKPVLWRPJZVLWRNÔVLRTKZRNVUÔTMQJKLRJNR̂Ta\ÔRJNZVNLRJ\R]OŶQPR
TOM_JNQMQVLhRoVLMLWRQKL]VPMQJKLRTKZRT]]NJgT̂LRJ\R]JNMQJKLRJ\RM_VRIJKMNTPMJNcLRsJNfRNVeOQNVZRYXRM_VRqNTaQKULRJNR
{]VPQ\QPTMQJKLRL_T̂̂RYVR[TZVRTMRTKRT]]NJ]NQTMVRMQ[VhR�K̂VLLRJM_VNaQLVR]NJgQZVZWRM_VRIJKMNTPMJNRL_T̂̂RTNNTKUVR\JNRLOP_R
MVLMLWRQKL]VPMQJKLRTKZRT]]NJgT̂LRaQM_RTKRQKZV]VKZVKMRMVLMQKUR̂TYJNTMJNXRJNRVKMQMXRTPPV]MTŶVRMJRM_VR̀aKVNWRJNRaQM_RM_VR
T]]NJ]NQTMVR]OŶQPRTOM_JNQMXWRTKZRL_T̂̂RYVTNRT̂̂RNV̂TMVZRPJLMLRJ\RMVLMLWRQKL]VPMQJKLRTKZRT]]NJgT̂LhRo_VRIJKMNTPMJNRL_T̂̂R
UQgVRM_VRIJKLMNOPMQJKRSTKTUVNRTKZRuNP_QMVPMRMQ[V̂XRKJMQPVRJ\Ra_VKRTKZRa_VNVRMVLMLRTKZRQKL]VPMQJKLRTNVRMJRYVR[TZVRLJR
M_TMRM_VRIJKLMNOPMQJKRSTKTUVNRTKZRuNP_QMVPMR[TXRYVR]NVLVKMR\JNRLOP_R]NJPVZONVLhRo_VR̀aKVNRL_T̂̂RYVTNRPJLMLRJ\R���R
MVLMLWRQKL]VPMQJKLRJNRT]]NJgT̂LRM_TMRZJRKJMRYVPJ[VRNVeOQNV[VKMLROKMQ̂RT\MVNRYQZLRTNVRNVPVQgVZRJNRKVUJMQTMQJKLRPJKP̂OZVZWR
TKZR���RMVLMLWRQKL]VPMQJKLRJNRT]]NJgT̂LRa_VNVRYOQ̂ZQKURPJZVLRJNRT]]̂QPTŶVR̂TaLRJNRNVUÔTMQJKLR]NJ_QYQMRM_VR̀aKVNR\NJ[R
ZV̂VUTMQKURM_VQNRPJLMRMJRM_VRIJKMNTPMJNh

jklmnrn�Rz\RM_VRIJKLMNOPMQJKRSTKTUVNWRuNP_QMVPMWR̀aKVNRJNR]OŶQPRTOM_JNQMQVLR_TgQKURxONQLZQPMQJKRZVMVN[QKVRM_TMR
]JNMQJKLRJ\RM_VRsJNfRNVeOQNVRTZZQMQJKT̂RMVLMQKUWRQKL]VPMQJKRJNRT]]NJgT̂RKJMRQKP̂OZVZROKZVNR{VPMQJKR��h�h�WRM_VR
IJKLMNOPMQJKRSTKTUVNRJNRuNP_QMVPMRL_T̂̂WRO]JKRaNQMMVKRTOM_JNQ�TMQJKR\NJ[RM_VR̀aKVNWRQKLMNOPMRM_VRIJKMNTPMJNRMJR
TNNTKUVR\JNRLOP_RTZZQMQJKT̂RMVLMQKUWRQKL]VPMQJKRJNRT]]NJgT̂RYXRTKRVKMQMXRTPPV]MTŶVRMJRM_VR̀aKVNWRTKZRM_VRIJKMNTPMJNR
L_T̂̂RUQgVRMQ[V̂XRKJMQPVRMJRM_VRIJKLMNOPMQJKRSTKTUVNRTKZRuNP_QMVPMRJ\Ra_VKRTKZRa_VNVRMVLMLRTKZRQKL]VPMQJKLRTNVRMJRYVR
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IJKLMNOMPQJPMPQLMROSNPTUVPWOSMXJSJYLTMJSKMZTVQWPLVPMIJ[M\LM]TLNLSPM̂OTMNUVQM]TOVLKUTLN_M̀UVQMVONPNaMLbVL]PMJNM
]TOcWKLKMWSM̀LVPWOSMde_f_eaMNQJggM\LMJPMPQLMhiSLTjNMLb]LSNL_

klmnoponMq̂MNUVQM]TOVLKUTLNM̂OTMPLNPWSYaMWSN]LVPWOSMOTMJ]]TOcJgMUSKLTM̀LVPWOSNMde_f_dMJSKMde_f_rMTLcLJgM̂JWgUTLMÔMPQLM
]OTPWOSNMÔMPQLMsOTtMPOMVOI]g[MiWPQMTLuUWTLILSPNMLNPJ\gWNQLKM\[MPQLMROSPTJVPMvOVUILSPNaMJggMVONPNMIJKLMSLVLNNJT[M\[M
NUVQM̂JWgUTLMWSVgUKWSYMPQONLMÔMTL]LJPLKM]TOVLKUTLNMJSKMVOI]LSNJPWOSM̂OTMPQLMROSNPTUVPWOSMXJSJYLTjNMJSKMZTVQWPLVPjNM
NLTcWVLNMJSKMLb]LSNLNMNQJggM\LMJPMPQLMROSPTJVPOTjNMLb]LSNLaMWSVgUKWSYMPQLMVONPMÔMTLPLNPWSYM̂OTMcLTŴWVJPWOSMÔM
VOI]gWJSVLMŴMSLVLNNJT[MUSPWgMPQLMZTVQWPLVPMVLTPŴWLNMPQJPMPQLMsOTtMWSMuULNPWOSMKOLNMVOI]g[MiWPQMPQLMTLuUWTLILSPNMÔM
PQLMROSPTJVPMvOVUILSPNaMJSKMSOSLMÔMNUVQMVONPNMNQJggM\LMWSVgUKLKMWSMVOI]UPWSYMPQLMROSPTJVPM̀UI_

klmnopopMwLuUWTLKMVLTPŴWVJPLNMÔMPLNPWSYaMWSN]LVPWOSMOTMJ]]TOcJgMNQJggaMUSgLNNMOPQLTiWNLMTLuUWTLKM\[MPQLMROSPTJVPM
vOVUILSPNaM\LMNLVUTLKM\[MPQLMROSPTJVPOTMJSKM]TOI]Pg[MKLgWcLTLKMPOMPQLMROSNPTUVPWOSMXJSJYLTM̂OTMPTJSNIWPPJgMPOMPQLM
ZTVQWPLVP_

klmnopoxMq̂MPQLMROSNPTUVPWOSMXJSJYLTMOTMZTVQWPLVPMWNMPOMO\NLTcLMPLNPNaMWSN]LVPWOSNaMOTMJ]]TOcJgNMTLuUWTLKM\[MPQLM
ROSPTJVPMvOVUILSPNaMPQLMROSNPTUVPWOSMXJSJYLTMOTMZTVQWPLVPMiWggMKOMNOM]TOI]Pg[MJSKaMiQLTLM]TJVPWVJ\gLaMJPMPQLMSOTIJgM
]gJVLMÔMPLNPWSY_

klmnopoyMzLNPNMOTMWSN]LVPWOSNMVOSKUVPLKM]UTNUJSPMPOMPQLMROSPTJVPMvOVUILSPNMNQJggM\LMIJKLM]TOI]Pg[MPOMJcOWKM
USTLJNOSJ\gLMKLgJ[MWSMPQLMsOTt_

klmnopo{MZS[MIJPLTWJgMPOM\LM̂UTSWNQLKMNQJggM\LMNU\|LVPMPOMWSN]LVPWOSNMJSKMPLNPNMWSMPQLMNQO]MJSKM̂WLgKM\[MPQLMZTVQWPLVP_M
Q̀O]MWSN]LVPWOSMNQJggMSOPMTLgWLcLMPQLMROSPTJVPOTMÔMPQLMTLN]OSNW\WgWP[MPOM̂UTSWNQMNJPWN̂JVPOT[MIJPLTWJgNMJSKMPQLMTWYQPMWNM
TLNLTcLKMPOMTL|LVPMJS[MIJPLTWJgMJPMJS[MPWILM\L̂OTLM̂WSJgMJVVL]PJSVLMÔMPQLMsOTtaMiQLSMWSMPQLMO]WSWOSMÔMPQLMZTVQWPLVPM
PQLMIJPLTWJgNMJSK}OTMiOTtIJSNQW]MKOMSOPMVOŜOTIMPOMPQLM̀]LVŴWVJPWOSMTLuUWTLILSPN_

klmnoxl~�������
�J[ILSPNMKULMJSKMUS]JWKMUSKLTMPQLMROSPTJVPMvOVUILSPNMNQJggM\LJTMWSPLTLNPM̂TOIMPQLMKJPLM]J[ILSPMWNMKULMJPMPQLMgLYJgM
TJPLMJNMTLuUWTLKMWSM�LSLTJgMXUSWVW]JgM�JiM̀LVPWOSMd���\_

klmnoyl����l������l��l������
klmnoyom��OMJVPWOSMOTM]TOVLLKWSYMNQJggMgWLMOTM\LMIJWSPJWSLKM\[MPQLMROSPTJVPOTaMSOTMJS[OSLMVgJWIWSYMUSKLTMOTMPQTOUYQM
PQLMROSPTJVPOTaMJYJWSNPMPQLMhiSLTMU]OSMJS[MVgJWIMJTWNWSYMOUPMÔMOTM\JNLKMOSMPQLMZYTLLILSPMOTMPQLMROSPTJVPMvOVUILSPNM
OTM\[MTLJNOSMÔMJS[MJVPMOTMOIWNNWOSMOTMTLuUWTLILSPNMTLgJPWSYMPOMPQLMYWcWSYMÔMSOPWVLNMJSKMWŜOTIJPWOSaMUSgLNNMNUVQM
JVPWOSMOTM]TOVLLKWSYMNQJggM\LMVOIILSVLKMiWPQWSMOSLM�d�M[LJTMĴPLTMNU\IWNNWOSMPOMPQLMhiSLTMÔMPQLM̂WSJgMZ]]gWVJPWOSM
ÔTM�J[ILSP_MZNMPOMJMVgJWIM\JNLKMU]OSMIOSL[MTLuUWTLKMPOM\LMTLPJWSLKM̂OTMJS[M]LTWOKMĴPLTMPQLMKJPLMÔMPQLM̂WSJgM
Z]]gWVJPWOSM̂OTM�J[ILSPaMNUVQMJVPWOSMIUNPM\LMVOIILSVLKMiWPQWSMNWbM���MIOSPQNMĴPLTMNUVQMIOSL[M\LVOILNMKULMJSKM
]J[J\gLMUSKLTMPQLMPLTINMÔMPQLMROSPTJVP_M�OPiWPQNPJSKWSYaMŴMPQLMROSPTJVPMWNMPLTIWSJPLKM\[MPQLMhiSLTaMNUVQMJVPWOSM\[M
PQLMROSPTJVPOTMIUNPM\LMVOIILSVLKMiWPQWSMNWbM���MIOSPQNMĴPLTMPQLMKJPLMÔMNUVQMPLTIWSJPWOS_MzQLMROSPTJVPOTjNM
JVVL]PJSVLMÔM̂WSJgM]J[ILSPMNQJggMVOSNPWPUPLMJMTLgLJNLMÔMJggMVgJWINMJYJWSNPMPQLMhiSLT_MzQWNM]TOcWNWOSMNQJggMSOPMTLgWLcLM
PQLMROSPTJVPOTMÔMPQLMO\gWYJPWOSMPOMVOI]g[MiWPQMPQLM]TOcWNWOSNMÔMPQLMgJiMTLgJPWSYMPOMSOPWVLNMÔMVgJWI_

klmnoyo�MZVPNMOTM̂JWgUTLNMPOMJVPMOVVUTTWSYMKUTWSYMPQLMVOSNPTUVPWOSMÔMPQLM�TO|LVPMOTM̂OggOiWSYMPQLMWNNUJSVLMÔMPQLM̂WSJgM
VLTPŴWVJPLM̂OTM]J[ILSPaMiQWVQMYWcLMTWNLMPOMJMVJUNLMÔMJVPWOSMNQJggM\LMKLLILKMPOMQJcLMJVVTULKMWSMJS[MJSKMJggMLcLSPNMSOPM
gJPLTMPQJSMPQLMKJPLMÔMJS[MJVPMOTM̂JWgUTLMPOMJVPM\[MPQLMROSPTJVPOTM]UTNUJSPMPOMJS[MiJTTJSP[M]TOcWKLKMUSKLTM̀LVPWOSMe_�aM
PQLMKJPLMÔMJS[MVOTTLVPWOSMÔMPQLMsOTtMOTM̂JWgUTLMPOMVOTTLVPMPQLMsOTtM\[MPQLMROSPTJVPOTMUSKLTM̀LVPWOSMdr_raMOTMPQLMKJPLM
ÔMJVPUJgMVOIIWNNWOSMÔMJS[MOPQLTMJVPMOTM̂JWgUTLMPOM]LT̂OTIMJS[MKUP[MOTMO\gWYJPWOSM\[MPQLMROSPTJVPOTaMiQWVQLcLTMOVVUTNM
gJNP_

klmno{l��l����l������l��l������������l�������
zQLM]TOcWNWOSNMÔMPQLMROSPTJVPMvOVUILSPNMNQJggMSOPM\LMVQJSYLKaMJILSKLKaMiJWcLKaMOTMOPQLTiWNLMIOKŴWLKMWSMJS[M
TLN]LVPMLbVL]PM\[MJMiTWPWSYMNWYSLKM\[MPQLMhiSLT_M�OM]LTNOSMWNMJUPQOTW LKMOSM\LQJĝMÔMPQLMhiSLTMPOMOTJgg[MVQJSYLaM
JILSKaMiJWcLaMOTMOPQLTiWNLMIOKŴ[MPQLMPLTINMÔMPQLMROSPTJVPMvOVUILSPNMOTMJS[MÔMPQLMROSPTJVPOTjNMKUPWLNMOTM
O\gWYJPWOSNMUSKLTMOTMJTWNWSYMOUPMÔMPQLMROSPTJVPMvOVUILSPN_MZS[MVQJSYLaMiJWcLTaMJ]]TOcJgaMOTMVOSNLSPMYTJSPLKMPOMPQLM
ROSPTJVPOTMNQJggM\LMgWIWPLKMPOMPQLMN]LVŴWVMIJPPLTNMNPJPLKMWSMPQLMiTWPWSYMNWYSLKM\[MPQLMhiSLTaMJSKMNQJggMSOPMTLgWLcLMPQLM
ROSPTJVPOTMÔMJS[MOPQLTMÔMPQLMKUPWLNMJSKMO\gWYJPWOSNMUSKLTMPQLMROSPTJVPMvOVUILSPN_M�OM¡VOSNPTUVPWcL¡MVQJSYLNMNQJggM
\LMJggOiLK_
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IJKLMNJOPQRSTUJVTWXYZR[WJ\RT[U
]̂_̀abcdefgdbèĥfiìjebklm_̀db̀d̂_̀noc_ègbjl_h̀bp̀fiìcbdlg_h̀bp̀fcq̀dqj_̀e_rfemlcr̀il_ch̀e_g_lk_m̀pebs̀
tuvgbcdefgdbehẁtuvxhuvgbcdefgdbehẁbèhujjil_eh̀db̀d̂_̀abcdefgdbey

IJKLMzJ{XWTUJVXQTU
]̂_̀abcdefgdbèĥfiiẁfcm̀gfuh_̀ldh̀tuvgbcdefgdbeh̀dbẁgbsjiq̀old̂̀je_kflilcr̀ofr_̀efd_̀m_d_eslcfdlbch̀fh̀lhhu_m̀vq̀
d̂_̀tdfd_̀bp̀|_ò}be~̀�_jfeds_cd̀bp̀�fvbèpbèd̂_̀ibgfdlbc̀fcm̀muefdlbc̀bp̀d̂lh̀�eb�_gdỳauee_cd̀ofr_̀efd_h̀pbèd̂lh̀
�eb�_gd̀fe_̀lcgium_m̀lc̀d̂_̀�eb�_gd̀�fcufiy

IJKLMK�J�T[TYX�J�YP�RURP[U
�cq̀hj_glplg̀e_�ule_s_cd̀lc̀d̂lh̀abcdefgd̀d̂fd̀d̂_̀e_hjbchlvlildl_h̀bèbvilrfdlbch̀bp̀d̂_̀abcdefgdbèfihb̀fjjiq̀db̀f̀
tuvgbcdefgdbèlh̀fmm_m̀pbè_sĵfhlh̀fcm̀lh̀fihb̀̂_e_vq̀m__s_m̀db̀lcgium_̀f̀tuvgbcdefgdbèbp̀fcq̀dl_eỳ]̂_̀bslhhlbc̀bp̀
f̀e_p_e_cg_̀db̀f̀tuvgbcdefgdbèlc̀gbcc_gdlbc̀old̂̀fcq̀bp̀d̂_̀abcdefgdbe�h̀e_hjbchlvlildl_h̀bèbvilrfdlbch̀ĥfiìcbd̀v_̀
gbchdeu_m̀db̀mlslclĥẁfvebrfd_̀bèilsld̀fcq̀e_hjbchlvlildl_h̀bèbvilrfdlbch̀bp̀f̀tuvgbcdefgdbèbp̀fcq̀dl_èucm_èd̂_̀
abcdefgd̀�bgus_cdh̀bèd̂_̀fjjilgfvi_̀huvgbcdefgdy

IJKLMKKJ{YRQQT[JOPQRST
�iìcbdlg_h̀db̀v_̀rlk_c̀̂_e_ucm_èĥfiìv_̀lc̀oeldlcr̀fcm̀sfq̀v_̀rlk_cẁh_ek_mẁbèsfm_̀vq̀���̀m_jbhldlcr̀d̂_̀hfs_̀lc̀
d̂_̀�cld_m̀tdfd_h̀sflìfmme_hh_m̀db̀d̂_̀fud̂bel�_m̀e_je_h_cdfdlk_̀�fh̀hj_glpl_m̀v_ibo�̀bp̀d̂_̀jfedq̀db̀v_̀cbdlpl_mẁ
jbhdjflm̀fcm̀e_rlhd_e_m̀bèg_edlpl_mẁe_fm̀e_g_ljd̀e_�u_hd_m̀bè���̀m_jbhldlcr̀d̂_̀hfs_̀pbèbk_eclr̂d̀m_ilk_eq̀�je_jflm̀
vq̀fcm̀vlii_m̀db̀d̂_̀jfedq̀rlklcr̀cbdlg_�̀old̂̀f̀cfdlbcfiiq̀e_gbrcl�_m̀bk_eclr̂d̀m_ilk_eq̀h_eklg_̀fmme_hh_m̀db̀d̂_̀
fud̂bel�_m̀e_je_h_cdfdlk_̀̀bp̀d̂_̀jfedq̀v_lcr̀cbdlpl_m̀bè���̀m_ilk_elcr̀d̂_̀hfs_̀lc̀j_ehbc̀db̀d̂_̀fud̂bel�_m̀
e_je_h_cdfdlk_̀bp̀d̂_̀jfedq̀v_lcr̀cbdlpl_m̀bè���̀_sflih̀db̀d̂_̀fdd_cdlbc̀bp̀d̂_̀fud̂bel�_m̀e_je_h_cdfdlk_̀bp̀d̂_̀jfedq̀db̀
v_̀cbdlpl_m̀old̂̀d̂_̀e_�ule_s_cd̀bp̀f̀_sflìgbcplesfdlbc̀cbdlg_h̀m_jbhld_m̀lc̀d̂_̀�cld_m̀tdfd_h̀sflìĥfiìv_̀_pp_gdlk_ẁ
uci_hh̀bd̂_eolh_̀hdfd_̀lc̀d̂_̀abcdefgd̀�bgus_cdhẁpebs̀fcm̀fpd_èd̂_̀pbued̂̀mfq̀c_�d̀pbiibolcr̀d̂_̀mfd_̀m_jbhld_m̀lc̀f̀
�cld_m̀tdfd_h̀sflìe_g_jdfgi_̀bèô_c̀fgdufiiq̀e_g_lk_mẁôlĝ_k_èlh̀_feil_eỳ̀|bdlg_h̀defchsldd_m̀vq̀bk_eclr̂d̀
m_ilk_eq̀ĥfiìv_̀_pp_gdlk_̀lss_mlfd_iqỳ̀�sflìcbdlg_h̀ĥfiìv_̀_pp_gdlk_̀fh̀bp̀d̂_̀dls_̀e_g_lk_mẁfh̀ĥboc̀bc̀f̀jelcd_m̀
_sflìgbcplesfdlbcy

�V���\�JK�JJJ��V��O����OJ�VJ�����O���OJ� J�¡�J��O�V���
IJK�MKJ�TY¢R[XQRP[J£¤JQ¥TJ�P[QYXSQPY
IJK�MKMK̀]̂_̀abcdefgdbèsfq̀d_eslcfd_̀d̂_̀abcdefgd̀lp̀d̂_̀¦be~̀lh̀hdbjj_m̀pbèf̀j_elbm̀bp̀§̈ g̀bch_gudlk_̀mfqh̀d̂ebur̂`
cb̀fgd̀bèpfuid̀bp̀d̂_̀abcdefgdbeẁf̀tuvgbcdefgdbeẁf̀tuvxhuvgbcdefgdbeẁd̂_lèfr_cdh̀bè_sjibq__hẁbèfcq̀bd̂_èj_ehbch̀
bè_cdldl_h̀j_epbeslcr̀jbedlbch̀bp̀d̂_̀¦be~ẁpbèfcq̀bp̀d̂_̀pbiibolcr̀e_fhbch©

MK ªhhufcg_̀bp̀fc̀bem_èbp̀f̀gbued̀bèbd̂_èjuvilg̀fud̂beldq̀̂fklcr̀�uelhmlgdlbc̀d̂fd̀e_�ule_h̀fiì¦be~̀db̀v_̀
hdbjj_m«̀be

M¬ �c̀fgd̀bp̀rbk_ecs_cdẁhuĝ f̀h̀f̀m_gifefdlbc̀bp̀cfdlbcfì_s_er_cgqẁd̂fd̀e_�ule_h̀fiì¦be~̀db̀v_̀
hdbjj_m«̀be

ML _gfuh_̀d̂_̀abchdeugdlbc̀�fcfr_è̂fh̀cbd̀g_edlpl_m̀bèd̂_̀�eĝld_gd̀̂fh̀cbd̀lhhu_m̀f̀a_edlplgfd_̀pbè
�fqs_cd̀fcm̀̂ fh̀cbd̀cbdlpl_m̀d̂_̀abcdefgdbèbp̀d̂_̀e_fhbc̀pbèold̂̂ bimlcr̀g_edlplgfdlbc̀fh̀jebklm_m̀lc̀
t_gdlbc̀§y�̀fcm̀§y®ẁbèv_gfuh_̀d̂_̀noc_è̂fh̀cbd̀sfm_̀jfqs_cd̀fpd_è��̀mfqh̀oeldd_c̀cbdlg_̀bp̀huĝ`
pfliue_̀db̀sf~_̀jfqs_cd̀jebklm_m̀d̂fd̀huĝ p̀fliue_̀lh̀cbd̀mu_̀db̀f̀mlhjud_m̀fsbucdẁfcm̀_�g_jd̀db̀d̂_̀
_�d_cd̀d̂_̀noc_èlh̀_�guh_m̀pebs̀dls_iq̀sf~lcr̀fiìbèjfed̀bp̀fcq̀jfqs_cd̀bc̀f̀a_edlplgfd_̀pbè�fqs_cd̀
fh̀j_èfcq̀bd̂_èjebklhlbch̀bp̀d̂_̀abcdefgd̀�bgus_cdhy

|bdold̂hdfcmlcr̀d̂_̀je_g_mlcr̀bèfcqd̂lcr̀_ih_̀lc̀d̂_̀abcdefgd̀�bgus_cdhẁd̂_̀abcdefgdbèĥfiìcbd̀g_fh_̀bèm_ifq̀d̂_̀
jebre_hh̀bp̀d̂_̀¦be~̀pbèfcq̀e_fhbc̀bd̂_èd̂fc̀bc_̀h_d̀pbed̂̀lc̀t_gdlbc̀§ȳy�ẁld̀v_lcr̀fre__m̀d̂fd̀sbc_dfeq̀mfsfr_h̀
ĥfiìv_̀fc̀fm_�ufd_̀e_s_mq̀pbèd̂_̀abcdefgdbèpbèfcq̀ve_fĝ b̀p̀d̂lh̀�re__s_cd̀bèd̂_̀abcdefgd̀�bgus_cdh̀vq̀d̂_̀
noc_ey

IJK�MKM¬̀]̂_̀abcdefgdbèsfq̀d_eslcfd_̀d̂_̀abcdefgd̀lpẁd̂ebur̂ c̀b̀fgd̀bèpfuid̀bp̀d̂_̀abcdefgdbeẁf̀tuvgbcdefgdbeẁf̀
tuvxhuvgbcdefgdbeẁd̂_lèfr_cdh̀bè_sjibq__hẁbèfcq̀bd̂_èj_ehbch̀bè_cdldl_h̀j_epbeslcr̀jbedlbch̀bp̀d̂_̀¦be~ẁ
e_j_fd_m̀huhj_chlbchẁm_ifqhẁbèlcd_eeujdlbch̀bp̀d̂_̀_cdle_̀¦be~̀vq̀d̂_̀noc_èfh̀m_hgelv_m̀lc̀t_gdlbc̀��y�ẁgbchdldud_̀
lc̀d̂_̀frre_rfd_̀sbe_̀d̂fc̀�̈῭j_eg_cd̀bp̀d̂_̀dbdfìcusv_èbp̀mfqh̀hĝ_mui_m̀pbègbsji_dlbcy
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IJKLMKMNOPQORSTORQOUVTOWTXYRSYOZTY[W\]TZO\SÔT[U\RSO_̀a_a_ORWO_̀a_abOTc\YUYdOUVTOeRSUWX[URWOfXgdOhiRSOjkOZXgYlOmW\UUTSO
SRU\[TOXSZORiiRWUhS\UgOURO[hWTOUROUVTOnmSTWdOUTWf\SXUTOUVTOeRSUWX[UOXSZOWT[RoTWOQWRfOUVTOnmSTWOiXgfTSUOQRWOYh[VO
pRWqOiWRiTWrgOiTWQRWfTZOQRWOmV\[VO\UOVXYOSRUORUVTWm\YTO]TTSO[RfiTSYXUTZdO]hUO\SOSROToTSUOYVXrrOUVTOnmSTWO]gOr\X]rTO
UROUVTOeRSUWX[URWOQRWOXSgOiWRYiT[U\oTOrRYYdO\S[rhZ\SsdO]hUOSRUOr\f\UTZOURdOUTWf\SXU\RSOTciTSYTYdOrRYYORQOXSU\[\iXUTZO
iWRQ\UYdO\fiX[UOZXfXsTYdOhSX]YRW]TZORoTWVTXZdORWOUVTOr\qTaOtRUm\UVYUXSZ\SsOUVTOQRWTsR\SsdOXSgOYh[VOiXgfTSUYOUROUVTO
eRSUWX[URWOYVXrrO]TOrTYYOXSgOYTURQQYOUROmV\[VOUVTOnmSTWOfXgO]TOTSU\UrTZOXYOiTWOXSgORUVTWOiWRo\Y\RSORQOUVTOeRSUWX[UO
uR[hfTSUYa

IJKLMKMLOPQOUVTOpRWqO\YOYURiiTZOQRWOXOiTW\RZORQOvkO[RSYT[hU\oTOZXgYOUVWRhsVOSROX[UORWOQXhrUORQOUVTOeRSUWX[URWORWOXO
ĥ][RSUWX[URWORWOUVT\WOXsTSUYORWOTfirRgTTYORWOXSgORUVTWOiTWYRSYOiTWQRWf\SsOiRWU\RSYORQOUVTOpRWqOhSZTWO[RSUWX[UOm\UVO
UVTOeRSUWX[URWO]T[XhYTOUVTOnmSTWOVXYOWTiTXUTZrgOQX\rTZOUROQhrQ\rrOUVTOnmSTWlYOR]r\sXU\RSYOhSZTWOUVTOeRSUWX[UO
uR[hfTSUYOm\UVOWTYiT[UOUROfXUUTWYO\fiRWUXSUOUROUVTOiWRsWTYYORQOUVTOpRWqdOUVTOeRSUWX[URWOfXgdOhiRSOjkOXZZ\U\RSXrO
ZXgYlOmW\UUTSOSRU\[TOUROUVTOnmSTWdOeRSYUWh[U\RSOwXSXsTWOXSZOxW[V\UT[UOyZhW\SsOmV\[VOUVTOnmSTWOYVXrrOVXoTOUVTOW\sVUO
XSZORiiRWUhS\UgOURO[hWTzdOUTWf\SXUTOUVTOeRSUWX[UOXSZOWT[RoTWOQWRfOUVTOnmSTWOXYOiWRo\ZTZO\SÔT[U\RSO_̀a_aja

IJKLM{J|}~��������J��J��}J���}~J��~J����}
IJKLM{MKO�VTOnmSTWOfXgOUTWf\SXUTOUVTOeRSUWX[UO\QOUVTOeRSUWX[URW

MK WTQhYTYORWOQX\rYOUROYhiirgOTSRhsVOiWRiTWrgOYq\rrTZOmRWqTWYORWOiWRiTWOfXUTW\XrYORWOT�h\ifTSUOURO[RfirTUTO
UVTOpRWqO\SOXOZ\r\sTSUdOTQQ\[\TSUdOU\fTrgdOmRWqfXSr\qTdOYq\rrQhrdOXSZO[XWTQhrOfXSSTW�

M{ QX\rYOUROfXqTOiXgfTSUOURÔh][RSUWX[URWYORWÔhiir\TWYOQRWOfXUTW\XrYORWOrX]RWO\SOX[[RWZXS[TOm\UVOUVTO
WTYiT[U\oTOXsWTTfTSUYO]TUmTTSOUVTOeRSUWX[URWOXSZO\UYÔh][RSUWX[URWYORWÔhiir\TWY�

MN Z\YWTsXWZYOXiir\[X]rTOrXmYdOYUXUhUTYdORWZ\SXS[TYdO[RZTYdOWhrTYOXSZOWTshrXU\RSYdORWOrXmQhrORWZTWYORQOXO
ih]r\[OXhUVRW\UgdORWO\UYOVTXrUVOXSZOYXQTUgOirXS�O

ML RUVTWm\YTO\YOsh\rUgORQOYh]YUXSU\XrO]WTX[VORQORWOZTQXhrUOhSZTWOXOiWRo\Y\RSORQOUVTOeRSUWX[UOuR[hfTSUY�
M� [XSSRUO[RfirTUTOUVTOpRWqOm\UV\SOUVTOeRSUWX[UO�\fTORWOm\UV\SOUVTOU\fTOUROmV\[VOYh[VO[RfirTU\RSOfXgO

VXoTO]TTSOTcUTSZTZ�OiWRo\ZTZdOVRmToTWdOUVXUOUVTO\fiRYY\]\r\UgORQOU\fTrgO[RfirTU\RSO\YdO\SOUVTOnmSTWlYO
Ri\S\RSdOXUUW\]hUX]rTOURO[RSZ\U\RSYOm\UV\SOUVTOeRSUWX[URWlYO[RSUWRr�

M� ]WTX[VTYOXSgOmXWWXSUgOfXZTO]gOUVTOeRSUWX[URWOhSZTWORWOihWYhXSUOUROUVTOeRSUWX[UOuR[hfTSUY�
M� \YORWOVXYO]TTSOhSST[TYYXW\rgORWOhSWTXYRSX]rgORWOm\rrQhrrgOZTrXg\SsOUVTOiTWQRWfXS[TOXSZO[RfirTU\RSORQO

UVTOpRWqdORWOUVTOXmXWZORQOST[TYYXWgOYh][RSUWX[UYdORWOUVTOirX[\SsORQOST[TYYXWgOfXUTW\XrOXSZOT�h\ifTSUO
RWZTWY�

M� QX\rYOUROQhWS\YVOUVTOnmSTWOm\UVOXYYhWXS[TYOYXU\YQX[URWgOUROUVTOnmSTWOTo\ZTS[\SsOUVTOeRSUWX[URWlYOX]\r\UgO
URO[RfirTUTOUVTOpRWqO\SO[Rfir\XS[TOm\UVOXrrOWT�h\WTfTSUYORQOUVTOeRSUWX[UOuR[hfTSUY�

M� WTQhYTYOUROiWR[TTZOm\UVOUVTOpRWqORWOTcUWXOmRWqOmVTSOXSZOXYOZ\WT[UTZO]gOUVTOnmSTWdOeRSYUWh[U\RSO
wXSXsTWORWOxW[V\UT[U�

MK� QX\rYOXQUTWO[RffTS[TfTSUORQOUVTOpRWqOUROiWR[TTZO[RSU\ShRhYrgOm\UVOUVTO[RSYUWh[U\RSOXSZO[RfirTU\RSORQO
UVTOpRWqOQRWOfRWTOUVXSO_kOZXgYdOTc[TiUOXYOiTWf\UUTZOhSZTWOUVTOeRSUWX[UOuR[hfTSUY�

MKK QX\rYORWOSTsrT[UYOURO[RfirTUTOUVTOpRWqOm\UV\SOUVTOeRSUWX[UO�\fTORWO\SOX[[RWZXS[TOm\UVOUVTOeRSYUWh[U\RSO
[̂VTZhrT�O

MK{ WTQhYTYORWOQX\rYOURO[RWWT[UOZTQ\[\TSUOpRWqOiTWQRWfTZO]gO\U�O
MKN UVTOeRSUWX[URWlYOiWRsWTYYORQOUVTOpRWqO\YOYh[VOUVXUOUVTOnmSTWOWTXYRSX]rgO]Tr\ToTYOUVXUOUVTOeRSUWX[URWO

YVXrrOSRUO]TOX]rTOUROX[V\ToTÔh]YUXSU\XrOeRfirTU\RSO]gOUVTÔh]YUXSU\XrOeRfirTU\RSOuXUTOXSZOUVTO
eRSUWX[URWOVXYOSRUOZTr\oTWTZOXSZO\firTfTSUTZOXOWT[RoTWgOirXSOWT�h\WTZOhSZTWOUVTOeRSUWX[UORWOVXYOSRUO
WT[RoTWTZOUVTOY[VTZhrTOYhQQ\[\TSUOUROfTTUOUVTOWTYiT[U\oTOeRSUWX[UO�\fTOWT�h\WTfTSUYOXYOWT�h\WTZO]gO
mW\UUTSOSRU\[TOUROUVTOeRSUWX[URWO]gOUVTOnmSTW�ORW

MKL Z\YWTsXWZYOUVTO\SYUWh[U\RSYORQOUVTOeRSYUWh[U\RSOwXSXsTWdOxW[V\UT[UORWOnmSTWOymVTSOYh[VO\SYUWh[U\RSYO
XWTO]XYTZORSOUVTOWT�h\WTfTSUYORQOUVTOeRSUWX[UOuR[hfTSUYza

IJKLM{M{OpVTSOXSgORQOUVTOX]RoTOWTXYRSYOTc\YUdOUVTOnmSTWOfXgOm\UVRhUOiWT�hZ\[TOUROXSgORUVTWOW\sVUYORWOWTfTZ\TYORQOUVTO
nmSTWOXSZOXQUTWOs\o\SsOUVTOeRSUWX[URWOXSZOUVTOeRSUWX[URWlYOYhWTUgdO\QOXSgdOYToTSOy�zOZXgYlOmW\UUTSOSRU\[TdOUTWf\SXUTO
TfirRgfTSUORQOUVTOeRSUWX[URWOXUOUVTOTci\WXU\RSORQOYh[VOYToTSOy�zOZXgOiTW\RZdOXSZOfXgdOYh]�T[UOUROXSgOiW\RWOW\sVUYORQOUVTO
YhWTUg�

MK �c[rhZTOUVTOeRSUWX[URWOQWRfOUVTOY\UTOXSZOUXqTOiRYYTYY\RSORQOXrrOfXUTW\XrYdOT�h\ifTSUdOURRrYdOXSZO
[RSYUWh[U\RSOT�h\ifTSUOXSZOfX[V\STWgOUVTWTRSORmSTZO]gOUVTOeRSUWX[URW�

M{ x[[TiUOXYY\sSfTSUORQOYh][RSUWX[UYOihWYhXSUOURÔT[U\RSO�à�OXSZ
MN �\S\YVOUVTOpRWqO]gOmVXUToTWOWTXYRSX]rTOfTUVRZOUVTOnmSTWOfXgOZTTfOTciTZ\TSUOhU\r\�\SsOQRWOYh[VO

ihWiRYTOYh[VORQOUVTOeRSUWX[URWlYOirXSUdOfXUTW\XrYdOT�h\ifTSUdOURRrYOXSZOYhiir\TYOWTfX\S\SsORSOUVTOY\UTdO
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IJKLIMNOLNPQRLNPSQOJTUIQTOUNLINLVTLWIXLKYYWLIKZVNISMY[LOULV\LWIXLQIMMLP]OJLTRYL̂OJTUIQTOU_NLNPUYTXLITLVTNL
ÒJLYa]YJNYLTOLKOLNObLc]OJL̀UVTTYJLUYdPYNTLO\LTRYL̂OJTUIQTOU[LTRYLè JYULNRIMML\PUJVNRLTOLTRYL̂OJTUIQTOUL
ILKYTIVMYKLIQQOPJTVJfLO\LTRYLQONTNLVJQPUUYKLSXLTRYLè JYULVJL\VJVNRVJfLTRYLgOUhbLiPQRLIQQOPJTVJfLNRIMML
SYL\VJIM[LSVJKVJfLIJKLQOJQMPNVZYLP]OJLTRYL̂OJTUIQTOU[LVTNLNPUYTX[LIJKLIJXL]YUNOJLQMIVWVJfLPJKYULOUL
TRUOPfRLTRYL̂OJTUIQTOU[LINLTOLTRYLIWOPJTLTRYUYO\b

jklmnonpLgRYJLTRYLè JYULTYUWVJITYNLTRYL̂OJTUIQTL\OULOJYLO\LTRYLUYINOJNLNTITYKLVJLiYQTVOJLqrbsbq[LTRYL̂OJTUIQTOULNRIMML
JOTLSYLYJTVTMYKLTOLUYQYVZYL\PUTRYUL]IXWYJTLPJTVMLTRYLgOUhLVNL\VJVNRYKb

jklmnonmLt\LTRYLPJ]IVKLSIMIJQYLO\LTRYL̂OJTUIQTLiPWLYaQYYKNLQONTNLO\L\VJVNRVJfLTRYLgOUh[LVJQMPKVJfLQOW]YJNITVOJL\OUL
TRYL̂OJNTUPQTVOJLuIJIfYU_NLIJKLvUQRVTYQT_NLNYUZVQYNLIJKLYa]YJNYNLWIKYLJYQYNNIUXLTRYUYSX[LIJKLOTRYULKIWIfYNL
VJQPUUYKLSXLTRYLè JYULIJKLJOTLYa]UYNNMXL̀IVZYK[LNPQRLYaQYNNLNRIMMLSYL]IVKLTOLTRYL̂OJTUIQTOUbLt\LNPQRLQONTNLIJKL
KIWIfYNLYaQYYKLTRYLPJ]IVKLSIMIJQY[LTRYL̂OJTUIQTOULNRIMML]IXLTRYLKV\\YUYJQYLTOLTRYLè JYUbLwRYLIWOPJTLTOLSYL]IVKLTOLTRYL
ÔJTUIQTOULOULè JYU[LINLTRYLQINYLWIXLSY[LNRIMM[LP]OJLI]]MVQITVOJ[LSYLQYUTV\VYKLSXLTRYLtJVTVIMLxYQVNVOJLuIhYULI\TYUL
QOJNPMTITVOJL̀VTRLTRYL̂OJNTUPQTVOJLuIJIfYU[LIJKLTRVNLOSMVfITVOJL\OUL]IXWYJTLNRIMMLNPUZVZYLTYUWVJITVOJLO\LTRYL̂OJTUIQTb

jklmnonmnlLwRYLQONTNLO\L\VJVNRVJfLTRYLgOUhLIMNOLVJQMPKY[L̀VTROPTLMVWVTITVOJ[LIMMLUYINOJISMYLITTOUJYXN_L\YYNLVJQPUUYKLVJL
UYN]OJKVJfLTOLTRYLKY\IPMTLIJKLYJ\OUQVJfLTRYLè JYU_NLUVfRTNLPJKYULTRYL̂OJTUIQTLxOQPWYJTNLyVJQMPKVJfLQONTNLIJKL\YYNL
VJQPUUYKLVJLKVN]PTYLUYNOMPTVOJL]UOQYYKVJfNz[LIKKVTVOJIMLTVTMYLQONTN[LVJNPUIJQY[LIKKVTVOJIMLVJTYUYNTLSYQIPNYLO\LIJXLKYMIXLVJL
QOW]MYTVJfLTRYLgOUh[LMONNLO\LiTITYL{PVMKVJfLvVK[LIJKLIMMLOTRYULKVUYQTLIJKLQOJNYdPYJTVIMLKIWIfYNLVJQPUUYKLSXLTRYL
è JYULSXLUYINOJLO\LTRYLTYUWVJITVOJLO\LTRYL̂OJTUIQTOULINLNTITYKLRYUYVJb

jlmnonmno@tTLVNLUYQOfJV|YKLTRIT}LyqzLV\LIJLOUKYUL\OULUYMVY\LVNLYJTYUYKLOJLSYRIM\LO\L̂OJTUIQTOUL]PUNPIJTLTOLwVTMYLqqLO\LTRY
cJVTYKLiTITYNL̂OKY[LyszLV\LIJXLOTRYULNVWVMIULOUKYULVNLYJTYUYKLPJKYULIJXLOTRYULKYSTOULUYMVY\LMÌN[Ly~zLV\L̂OJTUIQTOU
WIhYNLILfYJYUIMLINNVfJWYJTL\OULTRYLSYJY\VTLO\LVTNLQUYKVTOUN[LyrzLV\LILUYQYVZYULVNLI]]OVJTYKL\OULTRYLSYJY\VTLO\LVTN
QUYKVTOUN[LOULy�zLV\LILUYQYVZYULVNLI]]OVJTYKLOJLIQQOPJTLO\LVTNLVJNOMZYJQX[LIJXLNPQRLYZYJTLQOPMKLVW]IVULOUL\UPNTUITY
ÔJTUIQTOU_NL]YU\OUWIJQYLO\LTRYL̂OJTUIQTbLvQQOUKVJfMX[LVTLVNLIfUYYKLTRITLP]OJLTRYLOQQPUUYJQYLO\LIJXLNPQRLYZYJT[
è JYULNRIMMLSYLYJTVTMYKLTOLUYdPYNTLO\L̂OJTUIQTOULOULVTNLNPQQYNNOULVJLVJTYUYNTLIKYdPITYLINNPUIJQYLO\L\PTPUYL]YU\OUWIJQY
VJLIQQOUKIJQYL̀VTRLTRYLTYUWNLIJKLQOJKVTVOJNLO\LTRYL̂OJTUIQTbL�IVMPUYLTOLQOW]MXL̀VTRLNPQRLUYdPYNTL̀VTRVJLTYJLyq�z
KIXNLO\LKYMVZYUXLO\LTRYLUYdPYNT[LOULè JYU_NLKYTYUWVJITVOJLTRITLTRYLINNPUIJQYNLIUYLJOTLIKYdPITY[LNRIMMLYJTVTMYLè JYULTO
TYUWVJITYLTRYL̂OJTUIQTLIJKLTOLTRYLIQQOW]IJXVJfLUVfRTNLNYTL\OUTRLVJLiPS]IUIfUI]RNLqrbsbqLTRUOPfRLqrbsbrLRYUYO\bLtJLIMM
YZYJTNL]YJKVJfLUYQYV]TLO\LIKYdPITYLINNPUIJQYLO\L]YU\OUWIJQYLIJKLIQTPIML]YU\OUWIJQYLVJLIQQOUKIJQYLTRYUỲVTR[
è JYULNRIMMLSYLYJTVTMYKLTOL]UOQYYKL̀VTRLTRYLgOUhL̀VTRLVTNLÒJL\OUQYNLOUL̀VTRLOTRYUL̂OJTUIQTOUNLOJLILTVWYLIJK
WITYUVIMLOULOTRYULI]]UO]UVITYLSINVN[LTRYLQONTLO\L̀RVQRL̀VMMLSYLSIQhLQRIUfYKLIfIVJNTLTRYL̂OJTUIQTLiPWb

jklmnon�Lt\LTRYLè JYUL̀UOJf\PMMXLTYUWVJITYNLTRYL̂OJTUIQTL\OULQIPNY[LTRYLUVfRTN[LUYWYKVYNLIJKLOSMVfITVOJNLO\LTRYL]IUTVYNL
V̀MMLSYLTRYLNIWYLINLV\LTRYLè JYULRIKLTYUWVJITYKLTRYL̂OJTUIQTL\OULQOJZYJVYJQYLPJKYULiYQTVOJLqrbrb

jklmnon�ktJLTRYLYZYJTLTRITLTRYL̂OJTUIQTOU[LOULTRYL̂OJTUIQTOU_NLNPUYTX[LQRIMMYJfYNLTRYLè JYU_NLTYUWVJITVOJLO\LTRYL
ÔJTUIQTL\OULQIPNY[LIJKLTRYLè JYUL]UYZIVMNLVJLMVTVfITVOJLVJLQOJJYQTVOJL̀VTRLNPQRLQRIMMYJfY[L̀RYTRYULVJVTVITYKLSXLTRYL
è JYULOULSXLTRYL̂OJTUIQTOULOULTRYL̂OJTUIQTOU_NLNPUYTX[LTRYLè JYULNRIMMLSYLYJTVTMYKLTOLVTNLQONTN[LVJQMPKVJfLUYINOJISMYL
ITTOUJYX_NL\YYN[LVJQPUUYKLINLILUYNPMTLO\LNPQRLMVTVfITVOJ[LINL]IUTLO\LIJXL�PKfWYJTLIfIVJNTLTRYL̂OJTUIQTOULOULTRYL
ÔJTUIQTOU_NLNPUYTXbLiPQRLQONTN[LVJQMPKVJfLUYINOJISMYLITTOUJYX_NL\YYN[LNRIMMLSYLKYYWYKLILQONTLO\L\VJVNRVJfLTRYLgOUhb

jklmnpk����������k��k���k�����k���k�����������
jklmnpnlLwRYLè JYULWIX[L̀VTROPTLQIPNY[LOUKYULTRYL̂OJTUIQTOULVJL̀UVTVJfLTOLNPN]YJK[LKYMIXLOULVJTYUUP]TLTRYLgOUh[LVJL
R̀OMYLOULVJL]IUTL\OULNPQRL]YUVOKLO\LTVWYLINLTRYLè JYULWIXLKYTYUWVJYbLwRYLè JYULNRIMMLVJQPULJOLMVISVMVTXLSXLUYINOJLO\L
NPQRLNPN]YJNVOJ[LKYMIX[LOULVJTYUUP]TVOJLYaQY]TLTRITLTRYL̂OJTUIQTOULWIXLUYdPYNTLIJLYaTYJNVOJLO\LVTNLTVWYLTOLQOW]MYTYLVTNL
gOUhLVJLIQQOUKIJQYL̀VTRLvUTVQMYL�LRYUYO\b

jklmnpnoLwRYL̂OJTUIQTLwVWYLNRIMMLSYLIK�PNTYKL\OULVJQUYINYNLVJLTVWYLQIPNYKLSXLNPN]YJNVOJ[LKYMIXLOULVJTYUUP]TVOJLINL
KYNQUVSYKLVJLiYQTVOJLqrb~bqbL�OLIK�PNTWYJTLNRIMMLSYLWIKYLTOLTRYLYaTYJT}

nl TRITL]YU\OUWIJQYLVN[L̀INLOUL̀OPMKLRIZYLSYYJLNOLNPN]YJKYK[LKYMIXYKLOULVJTYUUP]TYKLSXLIJOTRYULQIPNYL\OUL
R̀VQRLTRYL̂OJTUIQTOULVNLUYN]OJNVSMY�LOU

no TRITLIJLYdPVTISMYLIK�PNTWYJTLVNLWIKYLOULKYJVYKLPJKYULIJOTRYUL]UOZVNVOJLO\LTRVNL̂OJTUIQTb
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IJKLMLJNOPQRSTURVSJWXJUYOJZ[SOPJ\VPJ]VŜOSROS_O
IJKLMLMK̀abc̀defcg̀hijk̀il̀ifj̀lmhck̀lcghmfilc̀lbc̀ebnoc̀ng̀ifj̀pnglmnf̀nq̀lbc̀rnflgisl̀qng̀lbc̀defcgtùsnfvcfmcfsc̀
ifẁemlbnxl̀sixuc̀xpnf̀fnl̀ocuùlbif̀ucvcf̀yz{̀wijut̀egmllcf̀fnlmsc̀lǹlbc̀rnflgislng|̀}nlemlbulifwmf~̀ifj̀nlbcg̀
pgnvmumnf̀lǹlbc̀snflgigj̀mf̀lbc̀rnflgislk̀lbc̀defcg̀gcucgvcùlbc̀gm~bl̀il̀ifj̀lmhc̀ifẁmf̀mlùi�unoxlc̀wmusgclmnf̀lǹ
lcghmfilc̀lbc̀ucgvmscùnq̀lbc̀rnflgislng̀ng̀lbc̀�ng�̀�j̀~mvmf~̀egmllcf̀fnlmsc̀lǹlbc̀rnflgislng|̀abmùlcghmfilmnf̀qng̀
snfvcfmcfsc̀nq̀lbc̀defcg̀pgnvmumnf̀iooneùifẁixlbngm�cùlbc̀defcg̀lǹlcghmfilc̀lbmùrnflgisl̀il̀ifj̀lmhc̀ifẁqng̀
ifj̀gciunf̀ebiluncvcg|̀abmùgm~bl̀hij̀�c̀c�cgsmucẁ�j̀lbc̀defcg̀mf̀mlùsnhpoclc̀wmusgclmnf|̀acghmfilmnf̀�j̀lbc̀
defcg̀xfwcg̀lbmù�cslmnf̀ubioò�c̀�j̀}nlmsc̀nq̀acghmfilmnf̀wcomvcgcẁlǹlbc̀rnflgislng̀upcsmqjmf~̀lbc̀c�lcfl̀nq̀
lcghmfilmnf̀ifẁlbc̀cqqcslmvc̀wilc|

IJKLMLM�̀�pnf̀gcscmpl̀nq̀egmllcf̀fnlmsc̀qgnh̀lbc̀defcg̀nq̀uxsb̀lcghmfilmnf̀qng̀lbc̀defcgtùsnfvcfmcfsck̀lbc̀
rnflgislng̀ubioòmhhcwmilcoj̀ifẁmf̀issngwifsc̀emlb̀mfulgxslmnfùqgnh̀lbc̀defcg�

MK sciuc̀npcgilmnfùiùwmgcslcẁ�j̀lbc̀defcg̀mf̀lbc̀fnlmsc�
M� li�c̀islmnfùfcscuuigjk̀ng̀lbil̀lbc̀defcg̀hij̀wmgcslk̀qng̀lbc̀pgnlcslmnf̀ifẁpgcucgvilmnf̀nq̀lbc̀�ng��̀
M� c�scpl̀qng̀�ng�̀wmgcslcẁlǹ�c̀pcgqnghcẁpgmng̀lǹlbc̀cqqcslmvc̀wilc̀nq̀lcghmfilmnf̀ulilcẁmf̀lbc̀fnlmsck̀

lcghmfilc̀ioòc�mulmf~̀ux�snflgislùifẁpxgsbiuc̀ngwcgùifẁcflcg̀mflǹfǹqxglbcg̀ux�snflgislùifẁ
pxgsbiuc̀ngwcgu�̀ifw

ML pgnsccẁlǹsnhpoclc̀lbc̀pcgqnghifsc̀nq̀lbc̀�ng�̀gc�xmgcẁxfwcg̀pnglmnfùnq̀lbc̀rnflgisl̀fnl̀
lcghmfilcwk̀mq̀ifj|

IJKLMLM�̀�pnf̀gcscmpl̀nq̀egmllcf̀fnlmsc̀nq̀lbc̀defcgtùc�cgsmuc̀nq̀uxsb̀lcghmfilmnfk̀lbc̀rnflgislng̀ubiook̀iùlbc̀
rnflgislngtùunoc̀ifẁc�soxumvc̀gchcwjk̀�c̀pimẁqng̀lbc̀�ng�̀pgnpcgoj̀c�csxlcẁmf̀issngwifsc̀emlb̀lbc̀rnflgisl̀
�nsxhcflùpgmng̀lǹlbc̀cqqcslmvc̀wilc̀nq̀lcghmfilmnf̀ifẁqng̀mlchùpgnpcgoj̀qi�gmsilcẁnqq�umlck̀wcomvcgcẁifẁulngcẁmf̀
issngwifsc̀emlb̀lbc̀defcgtùmfulgxslmnfùng̀lbc̀rnflgisl̀�nsxhcflù�cqngc̀uxsb̀cqqcslmvc̀wilc|̀abc̀rnflgislngtù
cflmlochcfl̀lǹpijhcfl̀qng̀ioòuxsb̀eng�̀ubioò�c̀pgcwmsilcẁnf̀mlùpcgqnghifsc̀nq̀uxsb̀eng�̀mf̀issngwifsc̀emlb̀lbc̀
rnflgisl̀�nsxhcflùiùscglmqmcẁ�j̀lbc̀�gsbmlcsl̀ifẁrnfulgxslmnf̀�ifi~cg|̀abc̀rnflgislng̀ubioò�c̀cflmlocẁlǹfǹ
nlbcg̀pijhcfl̀ifẁeimvcùifj̀soimh̀qng̀wihi~cùmfsoxwmf~k̀�xl̀fnl̀omhmlcẁlnk̀onul̀pgnqmluk̀ifj̀pgnupcslmvc̀onuuk̀
xfwcgxlmom�ilmnf̀nq̀pcgunffcòng̀c�xmphcflk̀xfi�ung�cẁnvcgbciwk̀ifẁifj̀ifẁioòmlchùnq̀snfuc�xcflmiòonuùng̀
wihi~c|̀abc̀defcg̀ubioò�c̀cflmlocẁlǹsgcwml̀i~imful̀ifj̀pijhcfl̀lǹ�c̀hiwc̀lǹlbc̀rnflgislng̀pxguxifl̀lǹlbmù
�cslmnf̀��|�̀lbc̀qnoonemf~�̀y�{̀pijhcflùpgcvmnxuoj̀hiwc̀lǹlbc̀rnflgislng̀qng̀lbc̀lcghmfilcẁpnglmnf̀nq̀lbc̀�ng��̀y�{̀
soimhùebmsb̀lbc̀defcg̀biùi~imful̀lbc̀rnflgislng̀xfwcg̀lbc̀rnflgisl̀�nsxhcflu�̀ifẁy�{̀lbc̀vioxc̀nq̀lbc̀hilcgmiouk̀
uxppomcuk̀c�xmphcflk̀ng̀nlbcg̀mlchùlbil̀igc̀lǹ�c̀wmupnucẁnq̀�j̀lbc̀rnflgislngk̀lbc̀snul̀nq̀ebmsb̀mùmfsoxwcẁmf̀lbc̀
rnflgisl̀�xh|̀}nlemlbulifwmf~̀lbc̀qngc~nmf~k̀mf̀lbc̀cvcfl̀nq̀ìlcghmfilmnf̀xfwcg̀�cslmnf̀��|�|�̀pgmng̀lǹlbc̀muuxifsc̀
nq̀ì}nlmsc̀lǹ�gnsccwk̀lbc̀rnflgislng̀ubioòfnl̀�c̀cflmlocẁlǹifj̀snhpcfuilmnf̀ebiluncvcg|

��N�]��JK�JJJ]�����J���J�����N��
IJK�MKJ] TRQ¡
IJK�MKMKJ�O\RSRURVSM̀�̀roimh̀mùìwchifẁng̀iuucglmnf̀�j̀lbc̀rnflgislng̀ucc�mf~k̀iùìhillcg̀nq̀gm~blk̀pijhcfl̀nq̀
hnfcjk̀ng̀nlbcg̀gcomcq̀emlb̀gcupcsl̀lǹlbc̀lcghùnq̀lbc̀rnflgisl|̀abc̀lcgh̀¢roimh¢̀iouǹmfsoxwcùnlbcg̀wmupxlcùifẁ
hillcgùmf̀�xculmnf̀�cleccf̀lbc̀defcg̀ifẁrnflgislng̀igmumf~̀nxl̀nq̀ng̀gcoilmf~̀lǹlbc̀rnflgisl|̀}cmlbcg̀ì£c�xcul̀qng̀
¤fqnghilmnfk̀fng̀ìrnfulgxslmnf̀rbif~c̀�mgcslmvck̀fng̀ìrbif~c̀dgwcgk̀fng̀ìgcucgvilmnf̀nq̀gm~bluk̀fng̀hmfxlcùnq̀ì
hcclmf~k̀fng̀ìwimoj̀gcpnglk̀fng̀ifj̀on~̀cflgjk̀fng̀if̀defcgtùgc�xcul̀qng̀ng̀lbc̀rnflgislngtùgcupnfuc̀lǹìrbif~c̀
dgwcg̀pgnpnuiok̀fng̀fnlmsc̀nq̀ìpnlcflmiòng̀qxlxgc̀soimh̀ubioòsnfulmlxlc̀ìroimh|

IJK�MKM�JNRQOJ�RQRU¡JVSJ] TRQ¡
¥¦§̈§©̈§ª«¬®̄®°®±
IJK�MKM�MK̀roimhù�j̀lbc̀rnflgislng̀hxul̀�c̀mfmlmilcẁ�j̀egmllcf̀fnlmsc̀lǹlbc̀defcg̀ifẁlbc̀¤fmlmiò�csmumnf̀�i�cg|̀
roimhù�j̀lbc̀rnflgislng̀hxul̀�c̀mfmlmilcẁemlbmf̀��̀wijùiqlcg̀nssxggcfsc̀nq̀lbc̀cvcfl̀~mvmf~̀gmuc̀lǹuxsb̀roimh̀ng̀
emlbmf̀��̀wijùiqlcg̀lbc̀rnflgislng̀qmgul̀gcsn~fm�cùlbc̀snfwmlmnf̀~mvmf~̀gmuc̀lǹlbc̀roimhk̀ebmsbcvcg̀mùcigomcg|

IJK�MKM�J�VUR_OJV\J] TRQ¡
IJK�MKM�MK̀roimhù�j̀lbc̀rnflgislng̀hxul̀�c̀mfmlmilcẁ�j̀egmllcf̀fnlmsc̀lǹlbc̀defcg̀ifẁlǹlbc̀�gsbmlcsl̀emlb̀ìsnpj̀
ucfl̀lǹlbc̀rnfulgxslmnf̀�ifi~cg̀emlbmf̀lbc̀lmhc̀omhmlùucl̀qnglb̀mf̀�cslmnf̀�²|�|�|�̀i�nvc|̀abc̀pxgpnuc̀nq̀lbc̀egmllcf̀
fnlmsc̀mùlǹ~mvc̀lbc̀defcg̀pgnhpl̀nppnglxfmlj�̀yi{̀lǹsifscòng̀gcvmuc̀ngwcgùng̀wmgcslmnfuk̀sbif~c̀poifuk̀hmlm~ilc̀ng̀
gchcwj̀smgsxhulifscù~mvmf~̀gmuc̀lǹlbc̀roimh̀ng̀lǹli�c̀nlbcg̀islmnf̀lbil̀hij̀�c̀wcumgi�oc�̀y�{̀lǹhnfmlng̀ifẁvcgmqj̀
lbc̀qislùifẁsmgsxhulifscùiùlbcj̀nssxg�̀ifẁys{̀lǹvcgmqj̀ifj̀snulùifẁc�pcfucùsoimhcẁ�j̀lbc̀rnflgislng̀
snflchpngifcnxuoj̀iùlbcj̀igc̀mfsxggcw|̀�gmllcf̀fnlmsc̀mùgc�xmgcẁebclbcg̀ng̀fnl̀lbc̀defcgk̀rnfulgxslmnf̀�ifi~cg̀
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HIJKILMNOPLOJNQJRSRIPJHTJOMPJTRLOQJHIJLNILUVQORWLPQJOMROJLHWQONOUOPJOMPJXRQNQJTHIJOMPJYHWOIRLOHIZQJY[RNV\JRW]JWHJRLONHWJHIJ
LHW]ULOJHTJOMPĴSWPI\JYHWQOIULONHWJ_RWR̀PI\JKILMNOPLOJHIJRWaJHOMPIJbPIQHWJSN[[JXPJIP̀RI]P]JRQJRJSRNcPIJHTJQULMJWHONLPJ
IPdUNIPVPWOJPeLPbOJHW[aJRJSINOOPWJQOROPVPWOJOHJQULMJPTTPLOJQǸWP]JXaJOMPĴSWPIfJgRN[UIPJHTJOMPJYHWOIRLOHIJOHJ̀NcPJ
SINOOPWJWHONLPJRQJIPdUNIP]JXaJOMNQJhPLONHWJQMR[[JXPJ]PPVP]JLHWL[UQNcP[aJOHJXPJRJSRNcPIJRW]JIP[PRQPJHTJRWaJY[RNV\JRW]J
QULMJSINOOPWJWHONLPJQMR[[JXPJRJLHW]NONHWJbIPLP]PWOJOHJOMPJYHWOIRLOHIZQJIǸMOJOHJVRiPJRWaJY[RNVJRINQNẀJHUOJHT\JUW]PIJHIJ
NWJLHWWPLONHWJSNOMJOMPJYHWOIRLOJHIJNOQJbPITHIVRWLPJHTJOMPJjHIif

klmnomopoqJjINOOPWJWHONLPJQMR[[JLHWORNWJRJMPR]NẀJQORONẀJrsHONLPJHTJY[RNVrJOHJL[PRI[aJN]PWONTaJNOJRQJQULMfJhULMJWHONLPJ
QMR[[JQPOJTHIOMJNWJ]PORN[JOMPJLNILUVQORWLPQJOMROJTHIVJOMPJXRQNQJTHIJOMPJY[RNVJRW]JQMR[[JNWL[U]PJOMPJTH[[HSNẀtJuvwJRJL[PRIJ
QOROPVPWOJHTJOMPJL[RNV\JNWL[U]NẀJXRLìIHUW]JRW]JLMIHWH[H̀axJuywJ]HLUVPWORONHWJNWJQUbbHIOJHTJOMPJL[RNVxJuzwJ
]HLUVPWORONHWJNWJQUbbHIOJHTJL[RNVP]J]RVR̀PQxJRW]Ju{wJLPIONTNLRONHWJXaJIPQbHWQNX[PJHTTNLPIJHTJOMPJYHWOIRLOHIfJ|MPJ
IPQbHWQNXN[NOaJOHJQUXQORWONROPJY[RNVQJQMR[[JIPQOJSNOMJOMPJYHWOIRLOHIfJKWJR]]NONHWR[JY[RNVJRINQNẀJTIHVJOMPJQRVPJ
HLLUIIPWLPJHIJLHW]NONHWJVR]PJRTOPIJOMPJ}WNONR[JY[RNVJMRQJXPPWJNVb[PVPWOP]JXaJYMRẀPĴI]PIJQMR[[JWHOJXPJLHWQN]PIP]f

klmnomopopJ|MPJYHWOIRLOHIJR̀IPPQJOMROJNOJMRQJRW]JSN[[JVRiPJWHJL[RNVJTHIJ]RVR̀PQJR̀RNWQOJOMPĴSWPIJXaJIPRQHWJHTJRWaJRLOJ
HIJTRN[UIPJOHJRLOJXaJRWaJHOMPIJYHWOIRLOHI\JhPbRIROPJYHWOIRLOHIJHIJhUXLHWOIRLOHIQJMRcNẀJLHWOIRLOQJTHIJbPITHIVRWLPJHTJ
RWaJbHIONHWJHTJSHIiJHTJOMPJ~IH�PLOJHIJNWJLHWWPLONHWJSNOMJOMPĴSWPIZQ\JKILMNOPLOZQJHIJYHWQOIULONHWJ_RWR̀PIZQJRLOQJHIJ
HVNQQNHWQJOHJRLOJNWJLHWWPLONHWJSNOMJQULMJHOMPIJYHWOIRLOHIQ\JhPbRIROPJYHWOIRLOHIQJHIJhUXLHWOIRLOHIQf

klmnomo�l����������l��������l�����������
klmnomo�omJ~PW]NẀJTNWR[JIPQH[UONHWJHTJRJY[RNVJXaJOMPJYHWOIRLOHI\JPeLPbOJRQJHOMPISNQPJR̀IPP]JNWJSINONẀJHIJRQJbIHcN]P]J
NWJhPLONHWJ�f�\JOMPJYHWOIRLOHIJQMR[[JbIHLPP]J]N[ǸPWO[aJSNOMJbPITHIVRWLPJHTJOMPJYHWOIRLOJRW]JOMPĴSWPIJQMR[[JLHWONWUPJ
OHJVRiPJbRaVPWOQJHTJUW]NQbUOP]JRVHUWOQJNWJRLLHI]RWLPJSNOMJOMPJYHWOIRLOJ�HLUVPWOQxJbIHcN]P]\JMHSPcPI\JOMROJOMPJ
YHWOIRLOHIJQMR[[JUQPJNOQJXPQOJPTTHIOQJOHJTUIWNQMJOMPJKILMNOPLOJRW]ĴSWPI\JRQJPebP]NONHUQ[aJRQJbHQQNX[P\JSNOMJWHONLPJHTJRWaJ
Y[RNVJNWL[U]NẀ\JSNOMHUOJ[NVNORONHW\JOMHQPJNWJLHWWPLONHWJSNOMJLHWLPR[P]JHIJUWiWHSWJLHW]NONHWQ\JHWLPJQULMJY[RNVJNQJ
IPLH̀WN�P]\JRW]JQMR[[JLHHbPIROPJSNOMJOMPJKILMNOPLOJRW]JOMPĴSWPIJNWJRWaJPTTHIOJOHJVNOǸROPJOMPJR[[P̀P]JHIJbHOPWONR[J
]RVR̀PQ\J]P[RaJHIJHOMPIJR]cPIQPJLHWQPdUPWLPQJRINQNẀJHUOJHTJOMPJLHW]NONHWJSMNLMJNQJOMPJLRUQPJHTJQULMJRJY[RNVfJ|MPJ
YHWQOIULONHWJ_RWR̀PIJSN[[JbIPbRIPJYMRẀPĴI]PIQJRW]JOMPJKILMNOPLOJSN[[JNQQUPJRJYPIONTNLROPJTHIJ~RaVPWOJHIJ~IH�PLOJ
YPIONTNLROPJTHIJ~RaVPWOJNWJRLLHI]RWLPJSNOMJOMPJ]PLNQNHWQJHTJOMPJ}WNONR[J�PLNQNHWJ_RiPIf

�������������������
klmnomonl� ���¡l���l¢££������ l��¡�oJ}TJOMPJYHWOIRLOHIJSNQMPQJOHJVRiPJRJY[RNVJTHIJRWJNWLIPRQPJNWJOMPJYHWOIRLOJhUV\J
SINOOPWJWHONLPJRQJbIHcN]P]JMPIPNWJQMR[[JXPJ̀NcPWJXPTHIPJbIHLPP]NẀJOHJPePLUOPJOMPJjHIifJ~INHIJWHONLPJNQJWHOJIPdUNIP]JTHIJ
Y[RNVQJIP[RONẀJOHJRWJPVPÌPWLaJPW]RẀPINẀJ[NTPJHIJbIHbPIOaJRINQNẀJUW]PIJhPLONHWJv¤fzfJ|MPJYHWOIRLOHIJR̀IPPQJOMROJRWJ
PebIPQQJLHW]NONHWJbIPLP]PWOJOHJOMPJYHWOIRLOHIZQJPWONO[PVPWOJOHJRWaJNWLIPRQPJNWJOMPJYHWOIRLOJhUVJQMR[[JXPJTU[[JRW]J
LHVb[POPJLHVb[NRWLPJOHJOMPJQRONQTRLONHWJHTJOMPĴSWPIJSNOMJOMPJIPdUNIPVPWOQJHTJKIONL[PJv¥fJ|MPJYHWOIRLOHIJ
RLiWHS[P]̀PQJOMPJWHJ]RVR̀PQJTHIJ]P[RaJbIHcNQNHWQJQPOJTHIOMJNWJhPLONHWQJ¦fzfyJRW]Jv¥fvf§fvf{JMPIPHTf

klmnomonoml|MPJYHWOIRLOHIJQMR[[JWHOJXPJPWONO[P]JOHJRWaJR]�UQOVPWOJNWJOMPJYHWOIRLOJhUVJHIJYHWOIRLOJ|NVPJNTtJ
om |MPJYHWOIRLOHIJiWPSJHTJOMPJPeNQOPWLPJHTJQULMJLHW]NONHWQJROJOMPJONVPJYHWOIRLOHIJVR]PJRJTNWR[J

LHVVNOVPWOJOHĴSWPIJNWJIPQbPLOJHTJYHWOIRLOJhUVJRW]JYHWOIRLOJ|NVPQJXaJOMPJQUXVNQQNHWJHTJRJXN]JHIJ
XPLHVNẀJXHUW]JUW]PIJRJWP̀HONROP]JLHWOIRLOxJHIJ

oq |MPJPeNQOPWLPJHTJQULMJLHW]NONHWJLHU[]JIPRQHWRX[aJMRcPJXPPWJ]NQLHcPIP]JHIJIPcPR[P]JRQJRJIPQU[OJHTJRWaJ
PeRVNWRONHW\JNWcPQOǸRONHW\JPeb[HIRONHW\JOPQOJHIJQOU]aJHTJOMPJQNOPJRW]JLHWOǸUHUQJRIPRQJIPdUNIP]JXaJOMPJ
N̈]]NẀJ©PdUNIPVPWOQJHIJYHWOIRLOJ�HLUVPWOQJOHJXPJLHW]ULOP]JXaJHIJTHIJOMPJYHWOIRLOHIJbINHIJOHJ
YHWOIRLOHIZQJVRiNẀJQULMJTNWR[JLHVVNOVPWOxJ

op |MPJYHWOIRLOHIJTRN[P]JOHJ̀NcPJOMPJSINOOPWJWHONLPJSNOMNWJOMPJONVPJRW]JRQJIPdUNIP]JXaJhPLONHWJv¥fvfyxJHI
o� }TJOMPĴSWPIJRW]JOMPJYHWOIRLOHIJRIPJUWRX[PJOHJR̀IPPJHWJPWONO[PVPWOJOHJHIJRQJOHJOMPJRVHUWOJHIJ[PẀOMJHTJ

RWaJQULMJPdUNORX[PJR]�UQOVPWOJNWJOMPJYHWOIRLOJhUVJHIJYHWOIRLOJ|NVPQ\JRJL[RNVJVRaJXPJVR]PJOMPIPTHIPJ
RQJbIHcN]P]JNWJKIONL[PJv¥fJªHSPcPI\JOMPĴSWPI\JYHWQOIULONHWJ_RWR̀PI\JRW]JKILMNOPLOJQMR[[JWHOJXPJ[NRX[PJ
OHJOMPJYHWOIRLOHIJTHIJRWaJL[RNVQ\JLHQOQ\J[HQQPQJHIJ]RVR̀PQJQUQORNWP]JXaJOMPJYHWOIRLOHIJHWJHIJNWJ
LHWWPLONHWJSNOMJRWaJHOMPIJbIH�PLOJHIJRWONLNbROP]JbIH�PLOf

klmnomo«l� ���¡l���l¢££������ l¬���
klmnomo«omJ}TJOMPJYHWOIRLOHIJSNQMPQJOHJVRiPJRJY[RNVJTHIJRWJNWLIPRQPJNWJOMPJYHWOIRLOJ|NVP\JWHONLPJRQJbIHcN]P]JNWJhPLONHWQJ
v¥fvfyJRW]Jv¥fvfzJQMR[[JXPJ̀NcPWfJ|MPJYHWOIRLOHIZQJY[RNVJQMR[[JNWL[U]PJRWJPQONVROPJHTJOMPJbIHXRX[PJPTTPLOJHTJ]P[RaJHWJ
bIH̀IPQQJHTJOMPJjHIifJ}WJOMPJLRQPJHTJRJLHWONWUNẀJ]P[RaJHW[aJHWPJY[RNVJNQJWPLPQQRIaf
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IJKLMKMNMKMKOPQORSSTUVRWUXQOYXZO[\W[Q]UXQOXYOWÛ[Ô_]WO][WOYXZẀOUQOa[WRUTOẀ[OVUZV_̂ ]WRQV[]OẀRWOYXẐOẀ[ObR]U]OYXZOẀ[O
cTRÛdOẀ[OaRW[O_SXQOèUV̀O[RV̀OVR_][OXYOa[TRfOb[gRQOWXORYY[VWOẀ[OSZXgZ[]]OXYOẀ[OhXZidOẀ[OaRW[O_SXQOèUV̀O[RV̀O
VR_][OXYOa[TRfOV[R][aOWXORYY[VWOẀ[OSZXgZ[]]OXYOẀ[OhXZiORQaOẀ[OQ_̂ b[ZOXYOaRf]jOUQVZ[R][OUQOẀ[OcXQWZRVWOkÛ[O
VTRÛ[aOR]OROVXQ][l_[QV[OXYO[RV̀O]_V̀OVR_][OXYOa[TRfmOk̀[OcXQWZRVWXZO]̀RTTOSZXnUa[O]_V̀O]_SSXZWUQgOaXV_̂ [QWRWUXQOR]O
Ẁ[OoeQ[ZdOcXQ]WZ_VWUXQOpRQRg[ZOXZOPZV̀UW[VWÔRfOZ[l_UZ[OUQVT_aUQgdOè[Z[ORSSZXSZURW[dOROZ[nU][aOVXQ]WZ_VWUXQO
]V̀[a_T[OUQaUVRWUQgORTTOẀ[ORVWUnUWU[]ORYY[VW[aObfOẀ[OVUZV_̂ ]WRQV[]OYXẐUQgOẀ[ObR]U]OXYOẀ[OcTRÛOYXZORQOUQVZ[R][OUQOẀ[O
cXQWZRVWOkÛ[m

IJKLMKMNMKMqrk̀[OcXQWZRVWXZO]̀RTTOQXWOb[O[QWUWT[aOWXORO][SRZRW[OUQVZ[R][OUQOẀ[OcXQWZRVWOkÛ[OYXZO[RV̀OXQ[OXYOẀ[OQ_̂ b[ZO
XYOVR_][]OXYOa[TRfOèUV̀ÔRfÒRn[OVXQV_ZZ[QWOXZOUQW[ZZ[TRW[aO[YY[VW]OXQOẀ[OSZXgZ[]]OXYOẀ[OhXZidOXZOYXZOVXQV_ZZ[QWO
a[TRf]Oa_[OWXOẀ[OYR_TWOXYOẀ[OcXQWZRVWXZm

IJKLMKMNMKMsOk̀[OcXQWZRVWXZORgZ[[]OẀRWORQO[\SZ[]]OVXQaUWUXQOSZ[V[a[QWOWXOẀ[OcXQWZRVWXZj]O[QWUWT[̂[QWOWXORQfO[\W[Q]UXQO
XYOẀ[OcXQWZRVWOkÛ[O]̀RTTOb[OY_TTORQaOVX̂ ST[W[OVX̂ STURQV[OWXOẀ[O]RWU]YRVWUXQOXYOẀ[OoeQ[ZOeUẀOẀ[OZ[l_UZ[̂[QW]OXYO
PZWUVT[]OtORQaOuvm

IJKLMKMNMKMwOk̀[OoeQ[ZO]̀RTTOQXWOb[OTURbT[OWXOẀ[OcXQWZRVWXZOXZORQfOXYOUW]Ox_bVXQWZRVWXZOYXZOVTRÛ]dOÛSRVWOVX]W]dO
[\W[Qa[aOg[Q[ZRTOVXQaUWUXQ]OXZOa[TRfOaR̂Rg[]OXYORQfOQRW_Z[OVR_][aObfOXZORZU]UQgOX_WOXYOa[TRfdOaU]Z_SWUXQdOUQW[ZY[Z[QV[dO
UQ[YYUVU[QVU[]dOÛS[aRQV[dÒUQaZRQV[dORVV[T[ZRWUXQdOZ[][l_[QVUQgdO]V̀[a_T[OÛSRVW]dOTRViOXYOWÛ[TUQ[]]ObfOẀ[OoeQ[ZO
XZOUW]OPZV̀UW[VWOXZOcXQ]WZ_VWUXQOpRQRg[ZdORQaOTRViOXYOVXXZaUQRWUXQOXZO]V̀[a_TUQgdOV_̂ _TRWUn[OÛSRVWOXYÔ_TWUST[O
V̀RQg[OXZa[Z]dO[ZZXZ]OXZOX̂ U]]UXQ]OUQOẀ[Oa[]UgQOXYOẀ[OyZXz[VWdOa[TRfORQaOXẀ[ZOS[ZYXẐRQV[OÛSRVW]mOk̀[O]XT[OZ[̂[afO
RgRUQ]WOẀ[OoeQ[ZOYXZO]_V̀Oa[TRf]O]̀RTTOb[OẀ[ORTTXeRQV[OXYORaaUWUXQRTOWÛ[OYXZOVX̂ ST[WUXQOXYOẀ[OhXZidOẀ[OR̂X_QWOXYO
èUV̀O]̀RTTOb[O]_bz[VWOWXOẀ[OcTRÛ]OSZXV[a_Z[O][WOYXZẀÒ[Z[UQmO{\V[SWOWXOẀ[O[\W[QWdOUYORQfdO[\SZ[]]TfOSZX̀UbUW[aObfO
TRedOẀ[OcXQWZRVWXZO[\SZ[]]TfORgZ[[]OQXWOWXÔRi[ORQaÒ[Z[bfOeRUn[]ORQfOVTRÛOYXZOaR̂Rg[]OYXZOa[TRfdOUQVT_aUQgdOb_WO
QXWOTÛUW[aOWXdOẀX][OZ[]_TWUQgOYZX̂ OUQVZ[R][aOTRbXZOXZÔRW[ZURTOVX]W]dO[\W[Qa[aOg[Q[ZRTOVXQaUWUXQ]dOaUZ[VWUXQ]OgUn[QOXZO
QXWOgUn[QObfOẀ[OoeQ[ZdOcXQ]WZ_VWUXQOpRQRg[ZdOXZOPZV̀UW[VWdOUQVT_aUQgO]V̀[a_TUQgORQaOVXXZaUQRWUXQOXYOẀ[OhXZi|OẀ[O
PZV̀UW[VWj]OSZ[SRZRWUXQOXYOaZReUQg]ORQaO]S[VUYUVRWUXQ]OXZOẀ[OcXQ]WZ_VWUXQOpRQRg[Zj]OXZOPZV̀UW[VWj]OZ[nU[eOXYO]̀XSO
aZReUQg]ORQaOZ[l_[]W]OYXZOUQ]WZ_VWUXQ]|O[ZZXZ]OXZOX̂ U]]UXQ]OUQOẀ[Oa[]UgQOXYOẀ[OyZXz[VW|OXZdOXQORVVX_QWOXYORQfOa[TRfdO
aU]Z_SWUXQdOUQW[ZY[Z[QV[dOÛS[aRQV[dOUQ[YYUVU[QVfdOTRViOXYOSZXa_VWUnUWfdOXb]WZ_VWUXQOXZÒUQaZRQV[OYXZORQfOVR_][O
èRW]X[n[ZObfOẀ[OoeQ[ZdOcXQ]WZ_VWUXQOpRQRg[ZdOPZV̀UW[VWOXZORQfOXẀ[ZOcXQWZRVWXZOXZOx[SRZRW[OcXQWZRVWXZOXQOẀ[O
yZXz[VWOè[Ẁ[ZOXZOQXWOYXZ[][[RbT[OXZORQWUVUSRW[amOk̀[OcXQWZRVWXZORgZ[[]OẀRWOUW]O]XT[OZUg̀WORQaOZ[̂[afOẀ[Z[YXZ[O]̀RTTO
b[ORQO[\W[Q]UXQOXYOWÛ[dOUYORSSZXSZURW[mO}WOU]O[̂ S̀R]U~[aOẀRWOQXÔXQ[WRZfOZ[VXn[ZfÔRfOb[OXbWRUQ[aObfOẀ[OcXQWZRVWXZO
YXZOa[TRfORgRUQ]WOẀ[OoeQ[ZdOcXQ]WZ_VWUXQOpRQRg[ZdOPZV̀UW[VWdOXẀ[ZOcXQWZRVWXZOXZOx[SRZRW[OcXQWZRVWXZObR][aOXQORQfO
Z[R]XQORQaOẀRWOẀ[OcXQWZRVWXZj]O]XT[OZ[̂[afdOUYORSSZXSZURW[dOU]ORaaUWUXQRTOWÛ[m

IJKLMKMNMqO}YORan[Z][Oe[RẀ[ZOVXQaUWUXQ]ORZ[OẀ[ObR]U]OYXZOROcTRÛOYXZORaaUWUXQRTOWÛ[dO]_V̀OcTRÛO]̀RTTOb[OaXV_̂ [QW[aO
bfOaRWRO]_b]WRQWURWUQgOẀRWOe[RẀ[ZOVXQaUWUXQ]Oe[Z[ORbQXẐRTOYXZOẀ[OS[ZUXaOXYOWÛ[dOVX_TaOQXWÒRn[Ob[[QOZ[R]XQRbTfO
RQWUVUSRW[aORQaÒRaORQORan[Z][O[YY[VWOXQOẀ[O]V̀[a_T[aOVXQ]WZ_VWUXQmO}QOSTRQQUQgÒU]OVXQ]WZ_VWUXQO]V̀[a_T[OeUẀUQOẀ[O
RgZ[[aOcXQWZRVWOkÛ[dOUWO]̀RTTOb[OR]]_̂ [aOẀRWOẀ[OcXQWZRVWXZÒR]ORQWUVUSRW[aOẀ[OR̂X_QWOXYORan[Z][Oe[RẀ[ZO
VXQaUWUXQ]OQXẐRTOWXOẀ[O]UW[OXYOẀ[OhXZiOYXZOẀ[O][R]XQOXZO][R]XQ]OXYOẀ[Of[RZOUQnXTn[amOoQTfOẀX][Oe[RẀ[ZOa[TRf]O
RWWZUb_WRbT[OWXOXẀ[ZOẀRQOQXẐRTOe[RẀ[ZOVXQaUWUXQ]OeUTTOb[OVXQ]Ua[Z[aObfOẀ[OPZV̀UW[VWm

IJKLMKM�J������J��J������J���J�������������J�������MOk̀[OcXQWZRVWXZOeRUn[]ORQfORQaORTTOVTRÛ]OYXZOVXQ][l_[QWURTO
aR̂Rg[]OXYORQfOiUQaORQaOQRW_Z[ORZU]UQgOX_WOXYOXZOZ[TRWUQgOWXOẀU]OcXQWZRVWmOk̀U]O
��������������������
eRUn[ZOXYOVXQ][l_[QWURTOaR̂Rg[]O]̀RTTO]_ZnUn[OW[ẐUQRWUXQOXYOẀ[OcXQWZRVWm

IJKLMqJ ������J��¡�����
IJKLMqMKOcTRÛ]ObfOẀ[OcXQWZRVWXZdO[\VT_aUQgOẀX][Oè[Z[OẀ[OVXQaUWUXQOgUnUQgOZU][OWXOẀ[OcTRÛOU]OYUZ]WOaU]VXn[Z[aORYW[ZO
[\SUZRWUXQOXYOẀ[OS[ZUXaOYXZOVXZZ[VWUXQOXYOẀ[OhXZiO][WOYXZẀOUQOx[VWUXQOu¢m¢m¢OXZORZU]UQgO_Qa[ZOx[VWUXQ]Ou£m¤dOu£m¥dORQaO
uumvdO]̀RTTOb[OZ[Y[ZZ[aOWXOẀ[O}QUWURTO¦[VU]UXQOpRi[ZOYXZOUQUWURTOa[VU]UXQmOk̀[OPZV̀UW[VWOeUTTO][Zn[OR]OẀ[O}QUWURTO¦[VU]UXQO
pRi[ZdO_QT[]]OXẀ[ZeU][OUQaUVRW[aOUQOẀ[OPgZ[[̂[QWmO{\V[SWOYXZOẀX][OcTRÛ]ObfOẀ[OcXQWZRVWXZO[\VT_a[aObfOẀU]O
x[VWUXQOuvm¢mudORQOUQUWURTOa[VU]UXQO]̀RTTOb[OZ[l_UZ[aOR]OROVXQaUWUXQOSZ[V[a[QWOWXObUQaUQgOaU]S_W[OZ[]XT_WUXQOXYORQfOcTRÛmO
}YORQOUQUWURTOa[VU]UXQÒR]OQXWOb[[QOZ[Qa[Z[aOeUẀUQO¤£OaRf]ORYW[ZOẀ[OcXQWZRVWXZj]OcTRÛÒR]Ob[[QOZ[Y[ZZ[aOWXOẀ[O}QUWURTO
¦[VU]UXQOpRi[ZdOẀ[OcXQWZRVWXZÔRfOSZXV[[aOeUẀObUQaUQgOaU]S_W[OZ[]XT_WUXQOeUẀX_WOROa[VU]UXQÒRnUQgOb[[QOZ[Qa[Z[amO



�����

�

����	
��������������������
�������������� ����� �!�"��������##������$���$��%�"��&'��������!����$�������
(����������$ )�&�����!����$�������
(����������$ )�&��� )�
��������*
�
 �!�"�&�����
���!���	
�����$)�!�����!"�!�+$�
(�'��������!����$�������
(����������$��'��$�"
������,!$���
"���"�!���-.�/.0��1'�
����2�32���0�
��"���4�"���5
����000���3�,������6����$�
���32��2���0 ��$��
��(
����$!#� ��$�#����$�"�(
��
��7�����$��
�#� �!�"�!��
�#��8���$�"����!��
�"!����,������������
�
���!���	
�����$9�'��$�
(�:��%�����'
����
����
��������%�
#!��
�$ ��7!�#�"
���(
;!�!�
���!��$��
�
<=>?@AB�>=C� D��E/0E�/�/F

GH

IJKLMMNOPLNQJRORSKNTLURMRVJNWSXLYNSJZNSKKNS[[LUOLZN\SYORLMNS]YLL̂NOPLNQJRORSKNTLURMRVJNWSXLYN_RKKNJVONZLURZLNZRM\̀OLMN
aLO_LLJNOPLNbVJOYSUOVYNSJZN\LYMVJMNVYNLJORORLMNVOPLYNOPSJNOPLNc_JLYd

efghijijNkPLNQJRORSKNTLURMRVJNWSXLYN_RKKNYLlRL_NbKSRmMNanNOPLNbVJOYSUOVYNSJZN_ROPRJNOLJNZSnMNV[NOPLNYLULR\ONV[NSNbKSRmN
OSXLNVJLNVYNmVYLNV[NOPLN[VKKV_RJ]NSUORVJMoNpqrNYLs̀LMONSZZRORVJSKNM̀\\VYORJ]NZSOSN[YVmNOPLNUKSRmSJONVYNSNYLM\VJMLN_ROPN
M̀\\VYORJ]NZSOSN[YVmNOPLNVOPLYN\SYOn̂NptrNYLuLUONOPLNbKSRmNRJN_PVKLNVYNRJN\SYÔNpvrNS\\YVlLNOPLNbKSRm̂NpwrNM̀]]LMONSN
UVm\YVmRML̂NVYNpxrNSZlRMLNOPLN\SYORLMNOPSONOPLNQJRORSKNTLURMRVJNWSXLYNRMǸJSaKLNOVNYLMVKlLNOPLNbKSRmNR[NOPLNQJRORSKN
TLURMRVJNWSXLYNKSUXMNM̀[[RURLJONRJ[VYmSORVJNOVNLlSK̀SOLNOPLNmLYROMNV[NOPLNbKSRmNVYNR[NOPLNQJRORSKNTLURMRVJNWSXLYN
UVJUK̀ZLMNOPSÔNRJNOPLNQJRORSKNTLURMRVJNWSXLYyMNMVKLNZRMUYLORVĴNRON_V̀KZNaLNRJS\\YV\YRSOLN[VYNOPLNQJRORSKNTLURMRVJNWSXLYN
OVNYLMVKlLNOPLNbKSRmd

efghijizNQJNLlSK̀SORJ]NbKSRmMNanNOPLNbVJOYSUOVŶNOPLNQJRORSKNTLURMRVJNWSXLYNmSn̂NàONMPSKKNJVONaLNVaKR]SOLZNOV̂NUVJM̀KON
_ROPNVYNMLLXNRJ[VYmSORVJN[YVmNLROPLYN\SYOnNVYN[YVmN\LYMVJMN_ROPNM\LURSKNXJV_KLZ]LNVYNL{\LYORMLN_PVNmSnNSMMRMONOPLN
QJRORSKNTLURMRVJNWSXLYNRJNYLJZLYRJ]NSNZLURMRVJdNkPLNQJRORSKNTLURMRVJNWSXLYNmSnNYLs̀LMONOPLNc_JLYNOVNS̀OPVYR|LN
YLOLJORVJNV[NM̀UPN\LYMVJMNSONOPLNc_JLYyMNL{\LJMLd

efghiji}NQ[NOPLNQJRORSKNTLURMRVJNWSXLYNYLs̀LMOMNSN\SYOnNOVN\YVlRZLNSNYLM\VJMLNOVNSNbKSRmNanNOPLNbVJOYSUOVYNVYNOVN[̀YJRMPN
SZZRORVJSKNM̀\\VYORJ]NZSOŜNM̀UPN\SYOnNMPSKKNYLM\VJẐN_ROPRJNq~NZSnMNS[OLYNYLULR\ONV[NM̀UPNYLs̀LMÔNSJZNMPSKKNLROPLYNpqrN
\YVlRZLNSNYLM\VJMLNVJNOPLNYLs̀LMOLZNM̀\\VYORJ]NZSOŜNptrNSZlRMLNOPLNQJRORSKNTLURMRVJNWSXLYN_PLJNOPLNYLM\VJMLNVYN
M̀\\VYORJ]NZSOSN_RKKNaLN[̀YJRMPLZNVYNpvrNSZlRMLNOPLNQJRORSKNTLURMRVJNWSXLYNOPSONJVNM̀\\VYORJ]NZSOSN_RKKNaLN[̀YJRMPLZdN
I\VJNYLULR\ONV[NOPLNYLM\VJMLNVYNM̀\\VYORJ]NZSOŜNR[NSJn̂NOPLNQJRORSKNTLURMRVJNWSXLYN_RKKNLROPLYNYLuLUONVYNS\\YVlLNOPLN
bKSRmNanNOPLNbVJOYSUOVYNRJN_PVKLNVYNRJN\SYOd

efghijihNkPLNQJRORSKNTLURMRVJNWSXLYN_RKKNYLJZLYNSJNRJRORSKNZLURMRVJNS\\YVlRJ]NVYNYLuLUORJ]NOPLNbKSRmNanNOPLNbVJOYSUOVŶN
VYNRJZRUSORJ]NOPSONOPLNQJRORSKNTLURMRVJNWSXLYNRMǸJSaKLNOVNYLMVKlLNOPLNbKSRmdNkPRMNRJRORSKNZLURMRVJNMPSKKNpqrNaLNRJN_YRORJ]�N
ptrNMOSOLNOPLNYLSMVJMNOPLYL[VY�NSJZNpvrNJVOR[nNOPLN\SYORLMNSJZNOPLN�YUPROLUONSJZNbVJMOỲUORVJNWSJS]LŶNR[NOPLN�YUPROLUONVYN
bVJMOỲUORVJNWSJS]LYNRMNJVONMLYlRJ]NSMNOPLNQJRORSKNTLURMRVJNWSXLŶNV[NSJnNUPSJ]LNRJNOPLNbVJOYSUON�̀mNVYNbVJOYSUON
kRmLNVYNaVOPdNkPLNRJRORSKNZLURMRVJNMPSKKNaLN[RJSKNSJZNaRJZRJ]NVJNOPLN\SYORLMNàONM̀auLUONOVNaRJZRJ]NZRM\̀OLNYLMVK̀ORVJd

efghiji�NQJOLJORVJSKKnNVmROOLZd

efghiji�igNQJOLJORVJSKKnNVmROOLZd

efghiji�NQJOLJORVJSKKnNVmROOLZd

efghiji�NQ[NSNbKSRmNanNOPLNbVJOYSUOVYNYLKSOLMNOVNVYNRMNOPLNM̀auLUONV[NSNmLUPSJRUyMNKRLĴNOPLN\SYOnNSMMLYORJ]NM̀UPNbKSRmN
mSnN\YVULLZNRJNSUUVYZSJULN_ROPNS\\KRUSaKLNKS_NOVNUVm\KnN_ROPNOPLNKRLJNJVORULNVYN[RKRJ]NZLSZKRJLMd

�������fg�����������f����������
efg�igf�����f�����������
efg�igig�kPLNbVJOYSUOVYNMPSKKNmSRJOSRJN\VKRURLMN[VYNLs̀SKNLm\KVnmLJONV\\VYÒJROnN[VYNUVJMOỲUORVJNLm\KVnmLJOdN
T̀YRJ]N\LY[VYmSJULNV[NOPLN�]YLLmLJÔNOPLNbVJOYSUOVYNS]YLLMNSMN[VKKV_Mo

efg�igijNkPLNbVJOYSUOVYNSJZNROMN�̀aUVJOYSUOVYMNMPSKKNJVONZRMUYRmRJSOLNS]SRJMONSJnNLm\KVnLLNVYNS\\KRUSJON[VYN
Lm\KVnmLJONaLUS̀MLNV[NYSUL̂NYLKR]RVĴNUVKVŶNML{N��� ¡¢£��¤¥¦§̈�©ª¤«�£«§¬¥©«®¢̈¡¥̄§�«�¦̈¦�̄�NVYNJSORVJSKNVYR]RJdN
kPLNbVJOYSUOVYNMPSKKNOSXLNS[[RYmSORlLNSUORVJNOVNLJM̀YLNOPSONSKKNS\\KRUSJOMNSYLNLm\KVnLẐNSJZNOPSONLm\KVnLLMNSYLNOYLSOLZN
Z̀YRJ]NLm\KVnmLJON_ROPV̀ONYL]SYZNOVNOPLRYNYSUL̂NYLKR]RVĴNUVKVŶNML{̂¥��� ¡¢£��¤¥¦§̈�©ª¤«�£«§¬¥©«®¢̈¡¥̄§�«�¦̈¦�̄�NN
VYNJSORVJSKNVYR]RJdN�̀UPNSUORVJNMPSKKNRJUK̀ZL̂NàONJVONaLNKRmROLZNOV̂NOPLN[VKKV_RJ]oNLm\KVnmLJÔǸ\]YSZRJ]̂NZLmVORVJNVYN
OYSJM[LY�NYLUỲROmLJONVYNYLUỲROmLJONSZlLYORMRJ]�NKSnV[[NVYNOLYmRJSORVJ�NYSOLMNV[N\SnNVYNVOPLYN[VYmMNV[NUVm\LJMSORVJ�N
SJZNMLKLUORVJN[VYNOYSRJRJ]̂NRJUK̀ZRJ]NS\\YLJORULMPR\NSJZNVJ°OPL°uVaNOYSRJRJ]dN

efg�igiz±kPLNbVJOYSUOVYN_RKKN\VMONSJZNXLL\N\VMOLZNRJNUVJM\RÙV̀MN\KSULM̂N[VYNLm\KVnLLMNSJZNS\\KRUSJOMN[VYN
Lm\KVnmLJÔNJVORULMNVaOSRJLZNanNOPLNbVJOYSUOVYN[YVmNOPLN²L_N³VYXN�OSOLNTRlRMRVJNV[Ń m̀SJNµR]POMNSMNMLON[VYOPNRJNOPLN
¶LJLYSKNµL]̀KSORVJMNV[NOPSONTRlRMRVJNSON·N²³bµµNw̧ ḑqpSr̂NM̀UPNUVJM\RÙV̀MN\KSULMNOVNaLNSMNZL[RJLZNRJN·N²³bµµN
w̧ ḑqpar̂NSJZNM̀UPNVOPLYN\VMORJ]MNSMNOPSONTRlRMRVJNmSnNYLs̀RYLN_ROPNYLM\LUONOVN²L_N³VYXN�OSOLyMNKS_M̂NUVZLM̂NỲKLM̂NSJZN
YL]̀KSORVJMN]VlLYJRJ]NZRMUYRmRJSORVJNRJNLm\KVnmLJOd
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IJKLMKMNOPQROSTUVWXYVTWOZ[\\O]VXVRO[UOX\\O]T\[Y[VXV[TU]OTWOX̂_RWV[]R̀RUV]OaTWOR̀b\TcRR]Ob\XYR̂OdceOTWOTUOdRQX\aeOTaOVQRO
STUVWXYVTWeOVQXVOX\\OfgX\[a[R̂OXbb\[YXUV]OZ[\\OdROXaaTŴR̂ORfgX\OR̀b\Tc̀ RUVOTbbTWVgU[V[R]OZ[VQTgVÔ[]YW[̀[UXV[TUO
dRYXg]ROTaOWXYReOYWRR̂eOYT\TWOehijklmnopqrsnotluvwohxtiosivyklhijrwqlzvniouwunzokOTWOUXV[TUX\OTW[{[U|O

IJKLMKM}JPQROSTUVWXYVTWOZ[\\OYT̀ b\cOZ[VQObWT_[][TU]OTaO~RYV[TU]O�������OTaOVQRO��RYgV[_RO�XZOXÛOZ[VQOVQROS[_[\O
�[{QV]O�XZeOZ[\\OagWU[]QOX\\O[UaTẀXV[TUOXÛOWRbTWV]ÔRR̀ R̂OURYR]]XWcOdcOVQRO~VXVROST̀ [̀]][TURWOTaO�g̀ XUO�[{QV]O
gÛRWOVQR]ROUTU�̂[]YW[̀[UXV[TUOY\Xg]R]OXÛO]gYQO]RYV[TU]OTaOVQRO��RYgV[_RO�XZeOXÛOZ[\\ObRẀ[VOXYYR]]OVTOVQRO
STUVWXYVTW�]OdTT�]eOWRYTŴ]OXÛOXYYTgUV]OdcOVQRO�ZURWeOVQRO~VXVROST̀ [̀]][TURWOTaO�g̀ XUO�[{QV]eOVQRO�VVTWURcO
�RURWX\OXÛOVQRO�Ûg]VW[X\OST̀ [̀]][TURWOaTWOVQRObgWbT]R]OTaO[U_R]V[{XV[TUOVTOX]YRWVX[UOYT̀ b\[XUYROZ[VQOVQR]RO
UTÛ[]YW[̀[UXV[TUOY\Xg]R]OXÛO]gYQO]RYV[TU]OTaOVQRO��RYgV[_RO�XZOXÛOS[_[\O�[{QV]O�XZ|

IJKLMKMLJPQROSTUVWXYVTWOZ[\\O]RÛOVTORXYQO\XdTWOgU[TUeOTWOWRbWR]RUVXV[_R]OTaOZTW�RW]eOZ[VQOZQ[YQO[VOQX]eOTWO[]OdTgÛOdcO
XOYT\\RYV[_ROdXW{X[U[U{OTWOTVQRWO�{WRR̀RUVOTWOgÛRW]VXÛ[U{OUTV[YR]OTdVX[UR̂OaWT̀ OVQRO~VXVROST̀ [̀]][TURWOTaO�g̀ XUO
�[{QV]eOX̂_[][U{O]gYQO�XdTWO�U[TUOTWOWRbWR]RUVXV[_ROTaOVQROSTUVWXYVTW�]O�{WRR̀RUVOgÛRWOWRfg[WR̀RUV]OTaOVQ[]O�WV[Y\R|O
�aOVQROSTUVWXYVTWOZX]Ô[WRYVR̂OVTÔTO]TOdcO�ZURWOX]ObXWVOTaOVQRO�[̂eOVQROSTUVWXYVTWO]QX\\OWRfgR]VO]gYQO\XdTWOgU[TUOTWO
WRbWR]RUVXV[_ROVTOagWU[]QOQ[̀OZ[VQOXOZW[VVRUO]VXVR̀RUVOVQXVO]gYQO\XdTWOgU[TUOTWOWRbWR]RUVXV[_ROZ[\\OUTVÔ[]YW[̀[UXVRO
dRYXg]ROTaOWXYReOYWRR̂eOYT\TWelhijklmnopqrsnotluvwohxtiosivyklhijrwqlzvniouwunzokOOTWOUXV[TUX\OTW[{[UOXÛOVQXVO]gYQO
\XdTWOgU[TUOTWOWRbWR]RUVXV[_ROR[VQRWOZ[\\OXaa[ẀXV[_R\cOYTTbRWXVROZ[VQ[UOVQRO\[̀[V]OTaO[V]O\R{X\OXÛOYTUVWXYVgX\OXgVQTW[VcO
[UOVQRO[̀b\R̀RUVXV[TUOTaOVQRObT\[YcOXÛObWT_[][TU]OTaOVQR]ROUTU�̂[]YW[̀[UXV[TUOY\Xg]R]OTWOVQXVO[VOYTU]RUV]OXÛOX{WRR]O
VQXVOWRYWg[V̀RUVOXYYTŴXUYROZ[VQOVQRObgWbT]R]OXÛObWT_[][TU]OTaOVQR]ROUTU�̂[]YW[̀[UXV[TUOY\Xg]R]|O�aO]gYQO\XdTWOgU[TUO
TWOWRbWR]RUVXV[_ROaX[\]OTWOWRag]R]OVTOYT̀ b\cOZ[VQO]gYQOXOWRfgR]VOVQXVO[VOagWU[]QO]gYQOXO]VXVR̀RUVeOVQROSTUVWXYVTWO]QX\\O
bWT̀ bV\cOUTV[acOVQRO�ZURWOXÛO~VXVROST̀ [̀]][TURWOTaO�g̀ XUO�[{QV]OTaO]gYQOaX[\gWROTWOWRag]X\|

IJKLMKM�OPQRO�{WRR̀RUVÒXcOdROaTWVQZ[VQOYXUYR\R̂eOVRẀ[UXVR̂OTWO]g]bRÛR̂O[UOZQT\ReOTWO[UObXWVeOdcO�ZURWOgbTUOVQRO
dX][]OTaOXOa[Û[U{ÒX̂ROdcOVQRO~VXVRO�[_[][TUOTaO�g̀ XUO�[{QV]eOVQXVOVQROSTUVWXYVTWOQX]OUTVOYT̀ b\[R̂OZ[VQOVQR]RO
UTU�̂[]YW[̀[UXV[TUOY\Xg]R]eOXÛOVQROSTUVWXYVTWÒXcOdRÔRY\XWR̂O[UR\[{[d\ROaTWOagVgWROSTUVWXYV]ÒX̂ROdceOTWO[UOdRQX\aO
TaeOVQRO~VXVReOTWO�gVQTW[VcOTWO�{RUYcOTaOVQRO~VXVReOTWO�Tg][U{O�gVQTW[VcOTWOXUO�WdXUO�RURZX\O�{RUYceOTWOSTUVWXYV]O
WRfg[W[U{OVQROXbbWT_X\OTaOVQROST̀ [̀]][TURWOTaO�Tg][U{OXÛOST̀ g̀U[VcO�RURZX\eOgUV[\O[VOQX]O]XV[]a[R̂OVQRO~VXVRO
�[_[][TUOTaO�g̀ XUO�[{QV]eOVQXVO[VOQX]OR]VXd\[]QR̂OXÛO[]OYXWWc[U{OTgVOXObWT{WX̀O[UOYTUaTẀ[VcOZ[VQOVQRObWT_[][TU]OTaO
VQR]ROUTU�̂[]YW[̀[UXV[TUOY\Xg]R]|O~gYQOa[Û[U{]O]QX\\OdRÒX̂ROdcOVQRO~VXVRO�[_[][TUOTaO�g̀ XUO�[{QV]OXaVRWO
YTUY[\[XV[TUORaaTWV]OdcOVQRO�[_[][TUOQX_ROaX[\R̂OVTOXYQ[R_ROYT̀ b\[XUYROZ[VQOVQR]ROUTU�̂[]YW[̀[UXV[TUOY\Xg]R]OXÛOXaVRWO
XO_RW[a[R̂OYT̀ b\X[UVOQX]OdRRUOa[\R̂OZ[VQOVQRO�[_[][TUeOUTV[YROVQRWRTaOQX]OdRRUO{[_RUOVTOVQROSTUVWXYVTWeOXÛOXUO
TbbTWVgU[VcOQX]OdRRUOXaaTŴR̂OdcOVQROSTUVWXYVTWOVTOdROQRXŴObgd\[Y\cO[UOXYYTŴXUYROZ[VQOVQRO��RYgV[_RO�XZ|O~gYQO
]XUYV[TU]ÒXcOdRO[̀bT]R̂OXÛOWR̀ R̂[R]O[U_T�R̂O[̀ R̀̂[XVR\cOTaeOTWO[UOX̂ [̂V[TUOVTO]XUYV[TUO[UOWR̀ R̂[R]OTVQRWZ[]RO
bWT_[̂R̂OdcO\XZ|O�aOVQRO�{WRR̀RUVO[]OYXUYR\R̂OTWOVRẀ[UXVR̂OgÛRWObWT_[][TU]OTaOVQ[]O�WV[Y\ReO[UOX̂ [̂V[TUOVTOTVQRWOW[{QV]O
TaO�ZURWObWT_[̂R̂O[UOVQRO�{WRR̀RUVOgbTUO[V]OdWRXYQOdcOVQROSTUVWXYVTWeOVQROSTUVWXYVTWOZ[\\OQT\̂O�ZURWOQXẀ\R]]O
X{X[U]VOXUcOX̂ [̂V[TUX\OR�bRU]R]OTWOYT]V]O[UYgWWR̂OdcO�ZURWO[UOYT̀ b\RV[U{OVQROZTW�OTWO[UObgWYQX][U{OVQRO]RW_[YR]eO
X̀VRW[X\]eORfg[b̀ RUVOTWO]gbb\[R]OYTUVR̀b\XVR̂OdcO�{WRR̀RUVOXÛO�ZURWÒXcOZ[VQQT\̂ObXc̀ RUV]OaWT̀ OVQROSTUVWXYVTWO
[UOXUOX̀TgUVO]gaa[Y[RUVOaTWOVQ[]ObgWbT]ROXÛOWRYTgW]RÒXcOdROQX̂OX{X[U]VOXgVQTW[VcOTUOVQRO�RWaTẀXUYRO�TÛO[aO
URYR]]XWc|

IJKLMKM�JPQROSTUVWXYVTWOZ[\\O[UY\ĝROVQRObWT_[][TU]OTaOVQ[]O�WV[Y\RO[UOR_RWcO]gdYTUVWXYVOTWObgWYQX]ROTŴRWO[UO]gYQOXO
X̀UURWOVQXVO]gYQObWT_[][TU]OZ[\\OdROd[Û[U{OgbTUORXYQO]gdYTUVWXYVTWOTWO_RÛTWOX]OVTOTbRWXV[TU]OVTOdRObRWaTẀR̂OZ[VQ[UO
VQRO~VXVROTaO�RZO�TW�|OPQROSTUVWXYVTWOZ[\\OVX�RO]gYQOXYV[TUO[UORUaTWY[U{O]gYQObWT_[][TU]OTaO]gYQO]gdYTUVWXYVTWOTWO
bgWYQX]ROTŴRWOX]OVQRO~VXVRO�[_[][TUOTaO�g̀ XUO�[{QV]OTWOVQRO�ZURWÒXcÔ[WRYVeO[UY\ĝ[U{O]XUYV[TU]OTWOWR̀ R̂[R]OaTWO
UTU�YT̀ b\[XUYR|O�aOVQROSTUVWXYVTWOdRYT̀ R]O[U_T\_R̂O[UOTWO[]OVQWRXVRUR̂OZ[VQO\[V[{XV[TUOZ[VQOXO]gdYTUVWXYVTWOTWOXO
_RÛTWeOX]OXOWR]g\VOTaO]gYQÔ[WRYV[TUOdcOVQRO~VXVRO�[_[][TUOTaO�g̀ XUO�[{QV]eOVQROSTUVWXYVTWO]QX\\ObWT̀ bV\cO]TOUTV[acOVQRO
�ZURWOXÛOVQRO�VVTWURcO�RURWX\eOWRfgR]V[U{OVQRO�VVTWURcO�RURWX\OVTO[UVRW_RUROXÛObWTVRYVOVQRO[UVRWR]V]OTaOVQRO~VXVROTaO
�RZO�TW�|

IJKLM�J������J��J�  ¡¢�£¤
IJKLM�MK�PQROSTUVWXYVTWOQRWRdcOX{WRR]OVTOVQRObWT_[][TU]OTaO�XWX{WXbQO¥¦��XOXÛO\¦��dOTaOVQRO�RZO�TW�O~VXVRO§[UXUYRO
�XZOXÛO~RYV[TUO¥�¦�XOTaOVQRO�RZO�TW�O�RURWX\ÖgU[Y[bX\O�XZeOZQ[YQOWRfg[WROVQXVOgbTUOVQROWRag]X\OTaOXObRW]TUeO
ZQRUOYX\\R̂OdRaTWROXO{WXÛO©gWceOQRX̂OTaOXO~VXVRÔRbXWV̀RUVeOVR̀bTWXWcO~VXVROYT̀ [̀]][TUOTWOTVQRWO~VXVROX{RUYceOTWOVQRO
TW{XU[ªR̂OYW[̀ROVX]�OaTWYRO[UOVQRO�RbXWV̀RUVOTaO�XZeOZQ[YQO[]OR̀bTZRWR̂OVTOYT̀ bR\OVQROXVVRÛXUYROTaOZ[VUR]]R]OXÛO
R�X̀[UROVQR̀OgÛRWOTXVQeOVTOVR]V[acO[UOXUO[U_R]V[{XV[TUOYTUYRWU[U{OXUcOVWXU]XYV[TUOTWOYTUVWXYVOQX̂OZ[VQOVQRO~VXVReOXUcO
bT\[V[YX\O]gd̂[_[][TUOVQRWRTaeOXObgd\[YOXgVQTW[VcOTWOZ[VQOXUcObgd\[YÔRbXWV̀RUVeOX{RUYcOTWOTaa[Y[X\OTaOVQRO~VXVROTWOTaOXUcO
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IJKLMLNOKPQRSTLULQLJVPMWXYXJZPJYPJZPOPIRSKLNPORMWJYLM[\PMJPQL]VPOP̂OLUXYPJZPL__RVLM[PO]OLVQMPQRSQX̀RXVMPNYL_LVOKP
IYJQXNRMLJVPJYPMJPOVQ̂XYPOV[PYXKXUOVMP̀RXQMLJVPNJVNXYVLV]PQRNWPMYOVQONMLJVPJYPNJVMYONMa

bcdefgfdfd�hRNWPIXYQJV\POVTPOV[PZLY_\PIOYMVXYQWLIPJYPNJYIJYOMLJVPJZP̂WLNWPWXPLQPOP_X_SXY\PIOYMVXY\PTLYXNMJYPJYPJZZLNXYP
QWOKKPSXPTLQ̀ROKLZLXTPZYJ_PMWXYXOZMXYPQXKKLV]PMJPJYPQRS_LMMLV]PSLTQPMJPJYPYXNXLULV]PÔOYTQPZYJ_PJYPXVMXYLV]PLVMJPOV[P
NJVMYONMQP̂LMWPiX̂PjJYkPhMOMXPJYPOV[PIRSKLNPTXIOYM_XVM\PO]XVN[PJYPJZZLNLOKPMWXYXJZPZJYP]JJTQ\P̂JYkPJYPQXYULNXQ\PZJYPOP
IXYLJTPJZPZLUXP[XOYQPOZMXYPQRNWPYXZRQOKa

lmnonponqrstuvuwutx
bcdefgfdfg�yV[POVTPOKKPNJVMYONMQP_OTXP̂LMWPMWXPhMOMXPJZPiX̂PjJYk\PJYPOV[PIRSKLNPTXIOYM_XVM\PO]XVN[PJYPJZZLNLOKPMWXYXJZP
QLVNXPMWXPXZZXNMLUXPTOMXPJZPMWLQPKÔ\PS[PQRNWPIXYQJV\POVTPS[POVPZLY_\PIOYMVXYQWLIPJYPNJYIJYOMLJVPJZP̂WLNWPWXPLQPOP_X_SXY\P
IOYMVXY\PTLYXNMJYPJYPJZZLNXYP_O[PSXPNOVNXKXTPJYPMXY_LVOMXTPS[PMWXPhMOMXPJZPiX̂PjJYkP̂LMWJRMPLVNRYYLV]POV[PIXVOKM[PJYP
TO_O]XQPJVPONNJRVMPJZPQRNWPNOVNXKKOMLJVPJYPMXY_LVOMLJV\PSRMPOV[P_JVX[QPĴVLV]PS[PMWXPhMOMXPJZPiX̂PjJYkPZJYP]JJTQP
TXKLUXYXTPJYP̂JYkPTJVXPIYLJYPMJPMWXPNOVNXKKOMLJVPJYPMXY_LVOMLJVPQWOKKPSXPIOLTa

bcdefzc{|}~�|�������c������c��c��������c��c{��c��}����c��}������c���c�����|}cd�z~�
lmnonponqrstuvuwutx
bcdefzfd��UXY[PSLTPJYPIYJIJQOKPWXYXOZMXYP_OTXPMJPOPIJKLMLNOKPQRSTLULQLJVPJZPMWXPQMOMXPJYPOV[PIRSKLNPTXIOYM_XVM\PO]XVN[P
JYPJZZLNLOKPMWXYXJZP̂WXYXPNJ_IXMLMLUXPSLTTLV]PLQPYX̀RLYXTPS[PQMOMRMX\PYRKX\PYX]RKOMLJVPJYPKJNOKPKÔ\PZJYP̂JYkPJYPQXYULNXQP
IXYZJY_XTPJYPMJPSXPIXYZJY_XTPJYP]JJTQPQJKTPJYPMJPSXPQJKT\PQWOKKPNJVMOLVPMWXPZJKKĴLV]PQMOMX_XVMPQRSQNYLSXTPS[PMWXP
SLTTXYPOVTPOZZLY_XTPS[PQRNWPSLTTXYPOQPMYRXPRVTXYPMWXPIXVOKMLXQPJZPIXY�RY[�PiJV�NJKKRQLUXPSLTTLV]PNXYMLZLNOMLJVa

lmnonponqrstuvuwutx
bcdefzfg��[PQRS_LQQLJVPJZPMWLQPSLT\PXONWPSLTTXYPOVTPXONWPIXYQJVPQL]VLV]PJVPSXWOKZPJZPOV[PSLTTXYPNXYMLZLXQ\POVTPLVPMWXP
NOQXPJZPOP�JLVMPSLTPXONWPIOYM[PMWXYXMJPNXYMLZLXQPOQPMJPLMQPĴVPJY]OVL�OMLJV\PRVTXYPIXVOKM[PJZPIXY�RY[\PMWOMPMJPMWXPSXQMPJZP
kVĴKXT]XPOVTPSXKLXZ\PMWXPZJKKĴLV]�

lmnonponqrstuvuwutx
bcdefzfgfd��WXPIYLNXQPLVPMWLQPSLTPWOUXPSXXVPOYYLUXTPOMPLVTXIXVTXVMK[P̂LMWJRMPNJKKRQLJV\PNJVQRKMOMLJV\PNJ__RVLNOMLJV\P
JYPO]YXX_XVM\PZJYPMWXPIRYIJQXPJZPYXQMYLNMLV]PNJ_IXMLMLJVQ\POQPMJPOV[P_OMMXYPYXKOMLV]PMJPQRNWPIYLNXQP̂LMWPOV[PJMWXYPSLTTXYP
JYP̂LMWPOV[PNJ_IXMLMJYa

bcdefzfgfg��VKXQQPJMWXŶLQXPYX̀RLYXTPS[PKÔ\PMWXPIYLNXQP̂WLNWPWOUXPSXXVP̀RJMXTPLVPMWLQPSLTPWOUXPVJMPSXXVPkVĴLV]K[P
TLQNKJQXTPS[PMWXPSLTTXYPOVTP̂LKKPVJMPkVĴLV]K[PSXPTLQNKJQXTPS[PMWXPSLTTXYPIYLJYPMJPJIXVLV]\PTLYXNMK[PJYPLVTLYXNMK[\PMJP
OV[PJMWXYPSLTTXYPJYPMJPOV[PNJ_IXMLMJYa

lmnonponqrstuvuwutx
bcdefzfgfz�iJPOMMX_IMPWOQPSXXVP_OTXPJYP̂LKKPSXP_OTXPS[PMWXPSLTTXYPMJPLVTRNXPOV[PJMWXYPIXYQJV\PIOYMVXYQWLIPJYP
NJYIJYOMLJVPMJPQRS_LMPJYPVJMPMJPQRS_LMPOPSLTPZJYPMWXPIRYIJQXPJZPYXQMYLNMLV]PNJ_IXMLMLJVa

bcdefzfz�yPSLTPQWOKKPVJMPSXPNJVQLTXYXTPZJYPÔOYTPVJYPQWOKKPOV[PÔOYTPSXP_OTXP̂WXYXPYX̀RLYX_XVMQPJZPMWLQPyYMLNKXPWOUXP
VJMPSXXVPNJ_IKLXTP̂LMW�PIYJULTXTPWĴXUXY\PMWOMPLVPOV[PNOQXPMWXPSLTTXYPNOVVJMP_OkXPMWXPZJYX]JLV]PNXYMLZLNOMLJV\PMWXP
SLTTXYPQWOKKPQJPQMOMXPOVTPQWOKKPZRYVLQWP̂LMWPMWXPSLTPOPQL]VXTPQMOMX_XVMP̂WLNWPQXMPZJYMWPLVPTXMOLKPMWXPYXOQJVQPMWXYXZJYXaP
 WXYXPYX̀RLYX_XVMQPJZPMWLQPyYMLNKXPWOUXPVJMPSXXVPNJ_IKLXTP̂LMW\PMWXPSLTPQWOKKPVJMPSXPNJVQLTXYXTPZJYPÔOYTPVJYPQWOKKP
OV[PÔOYTPS[P_OTXPRVKXQQPMWXPWXOTPJZPMWXPIRYNWOQLV]PO]XVMPJZPMWXPIJKLMLNOKPQRSTLULQLJV\PIRSKLNPTXIOYM_XVM\PO]XVN[PJYP
JZZLNLOKPMWXYXJZPMJP̂WLNWPMWXPSLTPLQP_OTX\PJYPWLQPTXQL]VXX\PTXMXY_LVXQPMWOMPQRNWPTLQNKJQRYXP̂OQPVJMP_OTXPZJYPMWXPIRYIJQXP
JZPYXQMYLNMLV]PNJ_IXMLMLJVaP

lmnonponqrstuvuwutx
bcdefzf¡��WXPZONMPMWOMPOPSLTTXYP¢O£PWOQPIRSKLQWXTPIYLNXPKLQMQ\PYOMXQ\PJYPMOYLZZQPNJUXYLV]PLMX_QPSXLV]PIYJNRYXT\P¢S£PWOQP
LVZJY_XTPIYJQIXNMLUXPNRQMJ_XYQPJZPIYJIJQXT\PJYPIXVTLV]\PIRSKLNOMLJVPJZPVX̂PJYPYXULQXTPIYLNXPKLQMPZJYPQRNWPLMX_Q\PJYP¢N£P
WOQPQJKTPMWXPQO_XPLMX_QPMJPJMWXYPNRQMJ_XYQPOMPMWXPQO_XPIYLNXQPSXLV]PSLTQ\PTJXQPVJMPNJVQMLMRMXPOPTLQNKJQRYXP̂LMWLVPMWXP
_XOVLV]PJZPMWLQPyYMLNKXaP

bcdefzf¤�yV[PSLTPWXYXOZMXYP_OTXPMJPOV[PIJKLMLNOKPQRSTLULQLJVPJZPMWXPQMOMXPJYPOV[PIRSKLNPTXIOYM_XVM\PO]XVN[PJZZLNLOKP
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IJKLKMNOPQOROSMLTMLRIKOPUVVKLONMLOWMLXOMLOYKLZUSKYOTKLNML[KVOMLOIMOPKOTKLNML[KVOMLO\MMVOYM]VOMLOIMOPKOYM]V̂OWJKLKO
SM[TKIUIUZKOPUVVU_\OUYOLK̀aULKVOPQOYIRIaIK̂OLa]K̂OLK\a]RIUM_̂OMLO]MSR]O]RŴOR_VOWJKLKOYaSJOPUVOSM_IRU_YOIJKOSKLIUNUSRIUM_O
LKNKLLKVOIMOU_OYaPVUZUYUM_OM_KOMNOIJUYOYKSIUM_̂OYJR]]OPKOVKK[KVOIMOJRZKOPKK_ORaIJMLUbKVOYJR]]OPKOVKK[KVOIMOU_S]aVKOIJKO
YU\_U_\OR_VOYaP[UYYUM_OMNOIJKOPUVOR_VOIJKOU_S]aYUM_OIJKLKU_OMNOIJKOSKLIUNUSRIKORYOIMO_M_cSM]]aYUM_ORYOIJKORSIOR_VOVKKVOMNO
IJKOSMLTMLRIUM_d

efghgihgjklmnonpnmq
rstuvwsxyyz{|}~|�s��s����z�s��|�����y
�YOTLMZUVKVOU_O�KSIUM_O���OMNOIJKO�K_KLR]O�a_USUTR]O�RŴOIJKO�M_ILRSIMLOUYOTLMJUPUIKVONLM[ORYYU\_U_\̂OILR_YNKLLU_\̂O
SM_ZKQU_\̂OYaP]KIIU_\OMLOMIJKLWUYKOVUYTMYU_\OMNOIJKOYR[K̂OMLOMNOJUYOLU\JIOIUI]K̂OMLOU_IKLKYIOIJKLKU_̂OMLOJUYOTMWKLOIMO
K�KSaIKOYaSJOSM_ILRSIOMLOR_QOMIJKLOTKLYM_OMLOSMLTMLRIUM_OWUIJMaIOIJKOTLKZUMaYOSM_YK_IOU_OWLUIU_\OMNOIJKOMNNUSKL̂OPMRLVO
MLOR\K_SQORWRLVU_\OIJKOSM_ILRSIdOO�NOR_QOSM_ILRSIML̂OIMOWJM[OR_QOSM_ILRSIOUYO]KÎO\LR_IKVOR_VORWRLVKV̂ORYOLK̀aULKVOPQO
]RŴOPQOR_QOMNNUSKL̂OPMRLVOMLOR\K_SQOU_OROTM]UIUSR]OYaPVUZUYUM_̂OMLOMNOR_QOVUYILUSIOIJKLKU_̂OYJR]]OWUIJMaIOIJKOTLKZUMaYO
WLUIIK_OSM_YK_IOYTKSUNUKVOU_OYaPVUZUYUM_OM_KOMNOIJUYOYKSIUM_̂ORYYU\_̂OILR_YNKL̂OSM_ZKQ̂OYaP]KIOMLOMIJKLWUYKOVUYTMYKOMNO
YaSJOSM_ILRSÎOMLOJUYOLU\JÎOIUI]KOMLOU_IKLKYIOIJKLKU_̂OMLOJUYOTMWKLOIMOK�KSaIKOYaSJOSM_ILRSÎOIMOR_QOMIJKLOTKLYM_OMLO
SMLTMLRIUM_̂OIJKOMNNUSKL̂OPMRLVOMLOR\K_SQOWJUSJO]KÎO[RVK̂O\LR_IKV̂OMLORWRLVKVOYaSJOSM_ILRSIOYJR]]OLKZMXKOR_VOR__a]O
YaSJOSM_ILRSÎOR_VOIJKOTM]UIUSR]OYaPVUZUYUM_OMLOVUYILUSIOIJKLKU_̂ORYOIJKOSRYKO[RQOPK̂OR_VOYaSJOMNNUSKL̂OPMRLVOMLOR\K_SQO
YJR]]OPKOLK]UKZKVOR_VOVUYSJRL\KVONML[OR_QOR_VOR]]O]URPU]UIQOR_VOMP]U\RIUM_YO\LMWU_\OMaIOMNOYaSJOSM_ILRSIOIMOYaSJO
SM_ILRSIML̂OR_VOIMOIJKOTKLYM_OMLOSMLTMLRIUM_OIMOWJUSJOYaSJOSM_ILRSIOYJR]]OJRZKOPKK_ORYYU\_KV̂OILR_YNKLLKV̂OSM_ZKQKV̂O
YaP]KIOMLOMIJKLWUYKOVUYTMYKVOMN̂OR_VOYaSJOSM_ILRSIML̂OR_VOJUYORYYU\_KKŶOILR_YNKLKKYOMLOYaP]KYYKKYOYJR]]ONMLNKUIOR_VO]MYKO
R]]O[M_KQŶOIJKLKIMNMLKOKRL_KVOa_VKLOYaSJOSM_ILRSÎOK�SKTIOYMO[aSJORYO[RQOPKOLK̀aULKVOIMOTRQOJUYOK[T]MQKKYdOO�JKO
TLMZUYUM_YOMNOIJUYOYKSIUM_OYJR]]O_MIOJU_VKL̂OTLKZK_ÎOMLORNNKSIOR_ORYYU\_[K_IOPQOR_QOYaSJOSM_ILRSIMLONMLOIJKOPK_KNUIOMNOJUYO
SLKVUIMLYO[RVKOTaLYaR_IOIMOIJKO]RWYOMNOIJUYOYIRIKd

rstuv�s�z|{~���z|�z|{
�aLYaR_IOIMOIJKO�RNKO�SJMM]YO�\RU_YIO�UM]K_SKOU_O�VaSRIUM_O�SIO�������O]K\UY]RIUM_�OR_VO�RLIO� OMNOIJKO¡K\a]RIUM_YO
MNOIJKO�M[[UYYUM_KLOMNO�VaSRIUM_̂OR_QOU_VUZUVaR]OWJM̂ORYOROLKYa]IOMNOIJKULOWMLXOM_OIJUYOSRTUIR]OTLM¢KSÎOWU]]O[MZKO�MLO
[U\LRIK�OU_OR_VOMaIOMNOYIaVK_IOMSSaTUKVORLKRYONMLO[MLKOIJR_ONUZKO�£�OVRQYOROQKRL̂O[aYIOPKONU_\KLTLU_IKVdO�JKO�M_ILRSIMLO
YJR]]OPKOLKYTM_YUP]KOIMOK_YaLKOIJRIOUIO�R_VOUIYOK[T]MQKKY�ORLKOU_ONa]]OSM[T]UR_SKOWUIJOIJKONU_\KLTLU_IU_\OTLMZUYUM_YO¤KWO
¥MLX¦YO����O�K\UY]RIUM_OR_VO�RLIO� OMNOIJKO¡K\a]RIUM_YOMNOIJKO�M[[UYYUM_KLOMNO�VaSRIUM_ORIOIJKO�M_ILRSIML¦YOYM]KO
SMYIOR_VOK�TK_YKd

efghgihgjklmnonpnmq
x§̈©�ª«st¬®«̄ s°±§²s³̈ẍ«sªx́±§sªx̄ s§«µ¶©§«·«®̈³
rst¬vts̄��̧z|{s¹���y
efghgihgjklmnonpnmq
rst¬vtvtO�JKO�M_ILRSIMLOYTKSUNUSR]]QOR\LKKYORYOLK̀aULKVOPQOIJKO¤KWO¥MLXO�IRIKO�RPMLO�RWO���RPMLO�RW��̂O�KSIUM_YO
ºº�OR_VOºº�cV̂ORYOR[K_VKV̂OIJRI»

vt ¤MO]RPMLKL̂OWMLXKL̂OMLO[KSJR_USOU_OIJKOK[T]MQOMNOIJKO�M_ILRSIML̂O�aPSM_ILRSIMLOMLOMIJKLOTKLYM_OVMU_\O
MLOSM_ILRSIU_\OIMOVMOIJKOWJM]KOMLOR_QOTRLIOMNOIJKOWMLXOU_S]aVKVOU_OIJKO�M_ILRSIO¼MSa[K_IYOYJR]]OPKO
TKL[UIIKVOMLOLK̀aULKVOIMOWMLXO[MLKOIJR_OKU\JIOJMaLYOU_OR_QOM_KOSR]K_VRLOVRQOMLO[MLKOIJR_ONUZKO�£�OVRQYO
U_OR_QOM_KOWKKX̂OK�SKTIOIMOIJKOK�IK_IOTKL[UIIKVOU_OIJKOSRYKOMNOK�ILRMLVU_RLQOK[KL\K_SUKYOVKYSLUPKVOU_O
IJKO�RPMLO�RWd

v½ �JKOWR\KYOIMOPKOTRUVOIMOKRSJO]RPMLKL̂OWMLXKL̂OMLO[KSJR_USOU_OIJKOK[T]MQOMNOIJKO�M_ILRSIML̂O
�aPSM_ILRSIML̂OMLOMIJKLOTKLYM_OVMU_\OMLOSM_ILRSIU_\OIMOVMOR]]OMLOR_QOTRLIOMNOIJKOWMLXOU_S]aVKVOU_OIJKO
�M_ILRSIO¼MSa[K_IYONMLORO]K\R]OVRQ¦YOWMLXOYJR]]OPKO_MIO]KYYOIJR_OIJKOTLKZRU]U_\OLRIKOMNOWR\KYORYOVKNU_KVO
PQOIJKO�RPMLO�RWd

v¾ �RSJO]RPMLKL̂OWMLX[R_OMLO[KSJR_USOK[T]MQKVOPQOIJKO�M_ILRSIML̂ORO�aPSM_ILRSIML̂OMLOMIJKLOTKLYM_O
VMU_\OMLOSM_ILRSIU_\OIMOVMOR]]OMLOR_QOTRLIOMNOIJKOWMLXOU_S]aVKVOU_OIJKO�M_ILRSIO¼MSa[K_IYOYJR]]OPKO
TLMZUVKVOIJKOYaTT]K[K_IYOLK̀aULKVOPQO�LIUS]KO�OMNOIJKO�RPMLO�RWd

vw �JKO[U_U[a[OJMaL]QOLRIKOMNOWR\KOIMOPKOTRUVOYJR]]OPKO_MIO]KYYOIJR_OIJRIOYIRIKVOU_OIJKO�K_KLR]O�M_VUIUM_ŶO
R_VOYJR]]OPKORYOVKYU\_RIKVOPQOIJKOU_VaYILUR]O�M[[UYYUM_KLd

v� �JKO�M_ILRSIML¦YOR_VOR_QO�aPSM_ILRSIML¦YOMLOMIJKLOTKLYM_¦YONU]U_\OMNOTRQLM]]YOU_ORO[R__KLOTLKYSLUPKVOPQO
YaPVUZUYUM_O¿cROMNO�KSIUM_Oºº�OMNOIJKO�RPMLO�RWOYJR]]OPKOROSM_VUIUM_OTLKSKVK_IOIMOIJKOIMOIJKOÀW_KL¦YO
TRQ[K_IOMNOR_QOYa[YOVaKOR_VOMWU_\OIMOIJKO�M_ILRSIML̂O�aPSM_ILRSIMLOMLOMIJKLOTRLIQONMLOWMLXOVM_KOM_O
MLOWUIJOLKYTKSIOIMOIJKO�LM¢KSId
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IJKLMNJOPQRJSPTRU
VWXYXZYX[\]̂_̀_a_̂b
IJKLMNMK�cdefghijklmjhkfnoempqpmlrrsfltkeenuflnfkevwpkexfysfjdefzlyhkfzl{ufjdljfjdefghijklmjf|lsfyefqhkqepjexflixfihf
nw|folpxfqhkflisf{hk}fxhiefjdekewixekfhiflfnemhixfmhi~pmjphifqhkf{prrqwrrsfolspitfrennfjdli�

MK jdefoke~lprpitf{ltefkljenflnfokh~pxexfpifzlyhkfzl{f�emjphif������flnfl|eixexufhku
MN jdef|pip|w|f{ltefkljenflnfokh~pxexfpifzlyhkfzl{f�emjphif����xuflnfl|eixex�

IJKLMNMN�cdefghijklmjhkfndlrrfmh|orsf{pjdf�ke~lprpitf�ltef�ljenflnfpnnwexfysfjdef�jljefhqf�e{f�hk}f�eolkj|eijfhqf
zlyhkfqhkfjdefrhmljphiflixfxwkljphifhqfjdpnf�kh�emj�fgwkkeijf{ltefkljenfqhkfjdpnfokh�emjflkefpimrwxexfpifjdef�kh�emjf
�liwlrflnfolkjfhqfjdefghijklmjf�hmw|eijn�fcdefghijklmjhkfpnfkenohinpyrefjhfketwrlkrsfke~pe{f��ke~lprpitf�ltef
�mdexwren��oxljen�fl~lprlyrefhifjdef��ke~lprpitf�lte��wyrpmf�hk}�frpi}fhif�jljefhqf�e{f�hk}f�eolkj|eijfhqfzlyhkf
��wnpiennfpif�e{f�hk}�f{eyfoltef�{{{�rlyhk�njlje�is�th~�fjhfpxeijpqsflixfp|ore|eijflisfloorpmlyrefmdlitenfjhf
�ke~lprpitf�ltef�ljenfxwkpitfjdef�kh�emj�

VWXYXZYX[\]̂_̀_a_̂b
IJKLMNM��cdefghijklmjhkfndlrrfmh|orsf{pjdflrrfjdefkevwpke|eijnfhqfjdefzlyhkfzl{f�emjphif����luflnfl|eixexuf
ketlkxpitf|lixljhksfnwy|pnnphifhqfmekjpqpexfolskhrrfkemhkxnuf{dpmdfndlrrfyefpimrwxexf{pjdfelmdfloorpmljphifqhkf
ols|eij�

VWXYXZYX[\�]̂_̀_a_̂b
IJKLM�J��T����U������PT���
IJKLM�MK�cdefghijklmjhkfnoempqpmlrrsfltkeenuflnfkevwpkexfysfjdefokh~pnphinfhqf�emjphif����efhqfjdefzlyhkfzl{uflnf
l|eixexufjdlj�

MK �ifjdefdpkpitfhqfe|orhseenfqhkfjdefoekqhk|limefhqf{hk}fwixekfjdefghijklmjfhkflisfnwymhijklmjf
dekewixekufihfmhijklmjhkufnwymhijklmjhkufihkflisfoeknhiflmjpitfhifyedlrqfhqfnwmdfmhijklmjhkfhkf
nwymhijklmjhkufndlrrfyefkelnhifhqfklmeufmkeexufmhrhkuf ¡¢£¤¥¦§̈©ª¥¦«£¬®¦ «¡¦ª¡̄°fne±wlrfhkpeijljphiufhkf
iljphilrfhkptpifxpnmkp|piljefltlpinjflisfmpjp²eifhqfjdef�jljefhqf�e{f�hk}f{dhfpnfvwlrpqpexflixfl~lprlyref
jhfoekqhk|fjdef{hk}fjhf{dpmdfjdefe|orhs|eijfkerljen³

MN �hfmhijklmjhkufnwymhijklmjhkufihkflisfoeknhifhifpjnfyedlrqufndlrrfpiflisf|liiekufxpnmkp|piljefhkf
pijp|pxljeflisfe|orhseefdpkexfqhkfjdefoekqhk|limefhqf{hk}fwixekfjdefmhijlmjfhiflmmhwijfhqfklmeufmkeexuf
mhrhkufne±wlrfhkpeijljphiufhkfiljphilrfhkptpi�

M� cdekef|lsfyefxexwmjexfqkh|fjdefl|hwijfolslyrefjhfjdefghijklmjhkfysfjdef́{iekfwixekfjdefmhijklmjflf
oeilrjsfljfqpqjsfxhrrlknfqhkfelmdfoeknhifqhkfelmdfmlreixlkfxlsfxwkpitf{dpmdfnwmdfoeknhif{lnf
xpnmkp|piljexfltlpinjfhkfpijp|pxljexfpif~phrljphifhqfjdefokh~pnphinfhqfjdefmhijklmj³flix

Mµ cdefghijklmjf|lsfyefmlimerexfhkfjek|piljexfysfjdef́{iekuflixflrrf|hipenfxwefhkfjhfyemh|efxwef
jdekewixekf|lsfyefqhkqepjexfqhkflfnemhixfhkflisfnwynevweijf~phrljphifhqfjdefjek|nfhkfmhixpjphinfhqfjdpnf
nemjphifhqfjdefghijklmj�

�S¶·̧¹ºJK»£££¼º½ºS�¹J¾¿½·̧·À�¹J¹�OJSºÁ¿·Sº¾º½¶ÂJÃÄJ¶ÅºJÂ¶�¶ºJÃÄJ½ºOJÆÃSÇ
IJK»MKÈÀPÉ�R�TJ�ÊJ̧��T�P�T��UJP�ËJÂÌÍ���T�P�T��U
IJK»MKMKfcdefghijklmjhkfnoempqpmlrrsfltkeenfpjfpnfyhwixfysf�emjphifÎ�Ï�yfhqfjdef�e{f�hk}fÐeieklrf�wipmpolrfzl{�

�S¶·̧¹ºJKÑ£££ÂÀº̧·Ä·̧J̧Ã½ÄÃS¾�½̧ºJ¶ÃJ¶ÅºJ¹�OÂJÃÄJ¶ÅºJÂ¶�¶ºJÃÄJ½ºOJÆÃSÇ
IJKÑMKJÂTPTÌT��ÉJSRÒÌ��R�R�TU
IJKÑMKMKfcdefolkjpenfltkeefjdljfelmdfpnfyhwixfjhfjdefokh~pnphinfhqfjdefrl{nfhqfjdef�jljefhqf�e{f�hk}fth~ekipitfypxxpitf
lixfmhijklmjpitfqhkfowyrpmfp|okh~e|eijfokh�emjnufpimrwxpitfywjfihjfrp|pjexfjhfloorpmlyrefokh~pnphinfhqfjdefÐeieklrf
ýrptljphinfzl{ufzlyhkfzl{uflixfÐeieklrf�wipmpolrfzl{�fchfjdefe±jeijflisfokh~pnphinfpifjdefghijklmjf�hmw|eijnf
mhiqrpmjf{pjdflisfokh~pnphinfhqf�e{f�hk}fzl{ufjdefnjljwjhksfokh~pnphinfndlrrfoke~lprflixfjdefmhiqrpmjpitfokh~pnphinfpif
jdefghijklmjf�hmw|eijnfndlrrfyefxee|exfjhfmhiqhk|fjhfjdefnjljwjhksfokh~pnphin�

IJKÑMKMNfchfjdefe±jeijfjdefrl{nfhqfjdef�jljefhqf�e{f�hk}fth~ekipitfypxxpitflixfmhijklmjpitfqhkfowyrpmfp|okh~e|eijf
okh�emjnf|lixljefpimrwnphifhqfnoempqpmfjek|nfpifmhijklmjnfqhkfnwmdfp|okh~e|eijnufywjf{dpmdflkefihjflrkelxsfpimrwxexfpif
jdenefÐeieklrfghixpjphinufnwmdfjek|nfndlrrfyefxee|exflixfdekeysflkefpimhkohkljexfpijhfjdenefÐeieklrfghixpjphin�
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EF GHIHJKLMNOIPQPRKLMLKSMJHTOPJHNHIUVMWXMUYHMVUKUHMWXMIHSMZWJ[

E\ VRHQPXPQMQWIXWJNKIQHMUWMUYHMLKSVMWXMUYHMVUKUHMWXMIHSMZWJ[

RKGHM]

M̂E_E_EMÙaMQbcdefgdMhbgijacdk_lmnolpqrstuvslwqvxyorszlutolorxyotuso{l|rlsnol}~tooyorsl�os�oorlsnol��rotlur{l
pqrstuvsqtl�noto|ru�sotlsnol}~tooyors�lur{lvqrz|zslq�lsnol�noto|ru�sot�lsnol�}~tooyors���lur{lvqrz|zslq�lsnol�|{{|r~l
wqvxyorszl�|rv�x{|r~�l�xslrqsl�|y|so{lsq�l�r�|sus|qrzlsql�|{�l�rzstxvs|qrzlsql�|{{otz�lzuy��ol�qtyz�lsnolpqrstuvsqt�zl
�|{lqtl�qts|qrzlq�lsnolu{{or{ulto�us|r~lsql�|{{|r~lto�x|toyorsz��lsnol}~tooyors�lpqr{|s|qrzlq�lsnolpqrstuvsl��orotu��l
�x���oyorsut�lur{lqsnotlpqr{|s|qrz��lwtu�|r~z�l��ov|�|vus|qrz�l}{{or{ul|zzxo{l�t|qtlsqlo�ovxs|qrlq�lsnolpqrstuvs�l
qsnotl{qvxyorszl�|zso{l|rlsnol}~tooyors�l}~tooyorslur{l�q{|�|vus|qrzl|zzxo{lu�sotlo�ovxs|qrlq�lsnolpqrstuvs�l}l
�q{|�|vus|qrl|zl���lul�t|ssorluyor{yorslsqlsnolpqrstuvslz|~ro{l��l�qsnl�uts|oz�l���lulpnur~ol�t{ot�l���lulpqrzstxvs|qrl
pnur~olw|tovs|�o�lw|tovs|�olqtl���lul�t|ssorlqt{otl�qtluly|rqtlvnur~ol|rlsnol�qt�l|zzxo{l��lsnol}tvn|sovs��r�ozzl
z�ov|�|vu���lorxyotuso{l|rlsnol}~tooyors�lsnolpqrstuvslwqvxyorszl{qlrqsl|rv�x{olsnolu{�ots|zoyorslqtl|r�|sus|qrlsql
�|{�l�rzstxvs|qrzlsql�|{{otz�lzuy��ol�qtyz�lqsnotl|r�qtyus|qrl�xtr|zno{l��lsnol��rotl|rlurs|v|�us|qrlq�ltovo|�|r~l�|{zl
qtl�tq�qzu�z�lsnolpqrstuvsqt�zl�|{lqtl�tq�qzu��lqtl�qts|qrzlq�lu{{or{ulto�us|r~lsql�|{{|r~lqtl�tq�qzu�lto�x|toyorsz�

M̂E_E_�MÙaMQbcdefgd_lmnolpqrstuvslwqvxyorszl�qtylsnolpqrstuvsl�qtlpqrzstxvs|qr�lpqrzstxvs|qrl�noto|ru�sot�lsnol
�pqrstuvs���lmnolpqrstuvslto�tozorszlsnolors|tolur{l|rso~tuso{lu~tooyorsl�os�oorlsnol�uts|ozlnotosqlur{lzx�otzo{ozl
�t|qtlro~qs|us|qrz�lto�tozorsus|qrz�lqtlu~tooyorsz�lo|snotl�t|ssorlqtlqtu��lmnolpqrstuvslyu�l�oluyor{o{lqtlyq{|�|o{l
qr��l��lul�q{|�|vus|qr�lmnolpqrstuvslwqvxyorszlznu��lrqsl�olvqrzstxo{lsqlvtousolulvqrstuvsxu�lto�us|qrzn|�lq�lur�l�|r{l
���l�os�oorlsnolpqrstuvsqtlur{lsnol}tvn|sovslqtlsnol}tvn|sovs�zlvqrzx�sursz�l���l�os�oorlsnol��rotlur{lsnol
pqrzstxvs|qrl�uru~otlqtlsnolpqrzstxvs|qrl�uru~ot�zlvqrzx�sursz�l���l�os�oorlsnol��rotlur{lsnol}tvn|sovslqtlsnol
}tvn|sovs�zlvqrzx�sursz�l���l�os�oorlsnolpqrstuvsqtlur{lsnolpqrzstxvs|qrl�uru~otlqtlsnolpqrzstxvs|qrl�uru~ot�zl
vqrzx�sursz�l���l�os�oorlsnol��rotlur{lul�x�vqrstuvsqtlqtl�x��zx�vqrstuvsqtl���l�os�oorlsnolpqrzstxvs|qrl�uru~otl
ur{lsnol}tvn|sovs�lqtl���l�os�oorlur�l�otzqrzlqtlors|s|ozlqsnotlsnurlsnol��rotlur{lpqrstuvsqt�lmnolpqrzstxvs|qrl
�uru~otlur{l}tvn|sovslznu���lnq�o�ot�l�olors|s�o{lsql�ot�qtyurvolur{lor�qtvoyorslq�lq��|~us|qrzlxr{otlsnolpqrstuvsl
|rsor{o{lsql�uv|�|susol�ot�qtyurvolq�lsno|tl{xs|oz�

 ̂E_E_�_El�notolsnolsotyl�}~tooyors��l�pqrstuvs�lqtl�¡t|yolpqrstuvs�l|zlxzo{l|rlsnozol�orotu�lpqr{|s|qrz�lur{lqsnotl
pqrstuvslwqvxyorsz�l|slznu��lyourlsnolzo�utusol��rot�pqrstuvsqtl}~tooyorsl�os�oorlsnol��rotlur{louvnl¡t|yol
pqrstuvsqtl|{ors|�|o{l|rlpqr{|s|qrzlq�lsnolpqrstuvsl��orotu��l�x���oyorsut�lur{lqsnotlvqr{|s|qrz��l

 ̂E_E_�_�¢mnolpqrstuvsqtluv�rq��o{~ozlur{l�utturszlsnusl|slnuzlv�qzo��lo�uy|ro{lu��lsnolpqrstuvslwqvxyorsz�lsnuslsno�l
utolzx|su��olur{lzx��|v|orslsqloru��olsnolpqrstuvsqtlsqlvqy��osolsnol�qt�l|rluls|yo��lyurrotl�qtlsnolpqrstuvsl�xy�lur{l
snuslsno�l|rv�x{olu��l�qt��l�nosnotlqtlrqslznq�rlqtl{ozvt|�o{�l�n|vnltouzqru���lyu�l�ol|r�otto{lsql�olto�x|to{lqtl
xzo�x�l�qtlsnolvqy��os|qrlq�lsnol�qt�l|rl�x��lvqy��|urvol�|snlu��lu���|vu��olzsusxsoz�lvq{oz�l�u�z�lqt{|rurvozlur{l
to~x�us|qrz�

M̂E_E_]MÙaMSbe£_lmnolsotyl��qt��lyourzlsnolvqrzstxvs|qrlur{lzot�|vozlto�x|to{l��lsnolpqrstuvslwqvxyorsz�lqtluzl
touzqru���l|r�otu��olsnoto�tqy�l�nosnotlvqy��oso{lqtl�uts|u���lvqy��oso{�lur{l|rv�x{ozlu��lqsnotl�u�qt�lyusot|u�z�l
o�x|�yors�lur{lzot�|vozl�tq�|{o{lqtlsql�ol�tq�|{o{l��lsnolpqrstuvsqtlsql�x��|��lsnolpqrstuvsqt�zlq��|~us|qrz�lmnol�qt�l
yu�lvqrzs|sxsolsnol�nq�olqtlul�utslq�lsnol¡tq¤ovs�lmnol�qt�l|rv�x{ozlu��lq�lsnolpqrstuvsqt�zltoz�qrz|�|�|s|ozluzlsqlu��l
�u�qt�l�utsz�lzx���|oz�lo�x|�yors�lz�|���lzx�ot�|z|qr�lsturz�qtsus|qrlzot�|voz�lzsqtu~olto�x|toyorsz�lur{lqsnotl�uv|�|s|ozl
ur{lsn|r~zlrovozzut��l�tq�otlqtl|rv|{orsu�lsqlsnolvutt�|r~lqxslur{lvqy��os|qrlq�lsnolsotyzlq�lsnolpqrstuvslwqvxyorszl
ur{lu��lqsnotl|soyzlq�lvqzslqtl�u�xolroo{o{lsql�tq{xvo�lvqrzstxvs�lur{l�x���lvqy��osolsnolpqrstuvsqt�zl�qt�l|{ors|�|o{l
��lsnolpqrstuvslwqvxyorsz�
RKGHM¥

M̂E_E_FMÙaMV¦ag§̈§gfd§bck_lmnol��ov|�|vus|qrzlutolsnusl�qts|qrlq�lsnolpqrstuvslwqvxyorszlvqrz|zs|r~lq�lsnol�t|ssorl
to�x|toyorszl�qtlyusot|u�z�lo�x|�yors�lz�zsoyz�lzsur{ut{zlur{l�qt�yurzn|�l�qtlsnol�qt��lur{l�ot�qtyurvolq�lto�uso{l
zot�|voz�zot�|vozlur{l~orotu�lto�x|toyorszl�qtlsnol¡tq¤ovs�

M̂E_E_\MPckdeijacdkMb̈MVae©§ga_l�rzstxyorszlq�l�ot�|volutolto�tozorsus|qrz�l|rlur�lyo{|xylq�lo��tozz|qrlrq�l�rq�rlqtl
�usotl{o�o�q�o{�lq�lsnolsur~|��olur{l|rsur~|��olvtous|�ol�qt�l�ot�qtyo{l��lsnol}tvn|sovslur{lsnol}tvn|sovs�zl
vqrzx�surszlxr{otlsno|tltoz�ovs|�ol�tq�ozz|qru�lzot�|vozlu~tooyorsz�l�rzstxyorszlq�l�ot�|volyu�l|rv�x{o�l�|snqxsl
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EFGFHIHFJKLMNHOPFQNLMNORSQTNLMGJPQENLMNUQHVWQNLMPRIXFKYNLMNZQVF[FVIHFJKNLMIKPMJHWQRMNFGFEIRMGIHQRFIEN\GIHQRFIENMFKVEOPFKYM
HWJNQMFKMQEQVHRJKFVM[JRG\

]

_̂̀àà̀_bcdefgghifjkd_lfmcicncjid
_̂̀àà̀àopWQMHQRGNMqUKJXEQPYQLqMqRQVJYKFrQqMIKPMqPFNVJSQRLqMHWQFRMRQNZQVHFSQMPQRFSIHFSQNMIKPMNFGFEIRMHQRGNMFKMHWQM
sJKHRIVHMtJVOGQKHNLMINMONQPMFKMRQ[QRQKVQMHJMHWQMsJKHRIVHJRLMNWIEEMuQMFKHQRZRQHQPMHJMGQIKMHWIHMXWFVWMHWQMsJKHRIVHJRM
UKJXNMvJRMNWJOEPMUKJXwLMRQVJYKFrQNMvJRMNWJOEPMRQVJYKFrQwMIKPMPFNVJSQRNMvJRMNWJOEPMPFNVJSQRwMFKMQxQRVFNFKYMHWQMVIRQLM
NUFEELMIKPMPFEFYQKVQMRQyOFRQPMuTMHWQMsJKHRIVHMtJVOGQKHN\MpWQMQxZRQNNFJKMqRQINJKIuETMFK[QRIuEQqMIKPMNFGFEIRMHQRGNMFKM
HWQMsJKHRIVHMtJVOGQKHNMNWIEEMuQMFKHQRZRQHQPMHJMGQIKMRQINJKIuETMFK[QRIuEQMuTMIMVJKHRIVHJRM[IGFEFIRMXFHWMHWQMzRJ{QVHMIKPM
QxQRVFNFKYMVIRQLMNUFEELMIKPMPFEFYQKVQMRQyOFRQPMJ[MHWQMsJKHRIVHJRMuTMHWQMsJKHRIVHMtJVOGQKHN\

_̂̀àà̀a|MpWQMHQRGMqIKTqMFKMHWQMsJKHRIVHMtJVOGQKHNMNWIEEMuQMFKHQRZRQHQPMINMqIKTMIKPMIEEqMXWQKQSQRMJKQMJRMGJRQMHWIKM
JKQMFHQGMXJOEPMuQMIZZEFVIuEQM[JRMVJGZEQHFJKMJ[MHWQM}JRU\

_̂̀àà̀a~M�xVQZHMINMJHWQRXFNQMQxZEFVFHETMZRJSFPQPLMHWQMXJRPNMqIZZRJSQPqMJRMqIZZRJSIEqMNWIEEMGQIKMHWQMXRFHHQKM
IZZRJSIEMJ[MHWQM�RVWFHQVHMJRMHWQMsJKNHROVHFJKM�IKIYQRLMJRMuJHW\

_̂̀àà̀a�Mq�VVQZHQPLqMqPFRQVHQPLqMqZQRGFHHQPLqMqRQyOQNHQPLqMqRQyOFRQPLqMIKPMqNQEQVHQPqMIRQMONQPMWQRQFKMINMHQRGM
VJKKQVHFJKNMIKPMOKEQNNMNZQVF[FVIEETMKJHQPMJHWQRXFNQMIRQMHJMGQIKMqIVVQZHQPMuTMHWQM�RVWFHQVHLqMqPFRQVHQPMuTMHWQM
�RVWFHQVHLqMqZQRGFHHQPMuTMHWQM�RVWFHQVHLqMqRQyOQNHQPMuTMHWQM�RVWFHQVHLqMqRQyOFRQPMuTMHWQM�RVWFHQVHLqMIKPMqNQEQVHQPMuTM
HWQM�RVWFHQVH\qM�JXQSQRLMKJMNOVWMFGZEFQPMGQIKFKYMXFEEMuQMFKHQRZRQHQPMHJMQxHQKPMHWQM�RVWFHQVH�NMRQNZJKNFuFEFHTMFKHJMHWQM
sJKHRIVHJR�NMIRQINMJ[MVJKNHROVHFJKMNOZQRSFNFJK\

_̂̀àà̀a�MpWQMHQRGMqINMFKPFVIHQPqMJRMqINMNWJXKqMNWIEEMGQIKMqINMFKPFVIHQPMFKMHWQMsJKHRIVHMtJVOGQKHN\q

_̂̀àà̀a�MpWQMHQRGMqFKVEOPQqMFKMIKTM[JRGMJHWQRMHWIKMqFKVEONFSQqMFNMKJK�EFGFHFKYMIKPMKJHMFKHQKPQPMHJMGQIKMqIEEM
FKVEONFSQ\q

_̂̀àà̀a�MpWQMHQRGNMq[ORKFNWqMIKPMq[ORKFNWMIEEMGIHQRFIENLqMOKEQNNMNZQVF[FVIEETMKJHQPMJHWQRXFNQLMGQIKMqZITM[JRLMNOZZETM
IKPMPQEFSQRMHJMHWQM{JuMNFHQMIEEMKQXMGIHQRFIENLMNTNHQGNLMQyOFZGQKHLMZRJPOVHLMIKP�JRMJHWQRMFHQGNMNJMNZQVF[FQP\q

_̂̀àà̀a�MpWQMHQRGNMqFKNHIEEqMIKPMq[ORKFNWMIEEMEIuJRLqMOKEQNNMNZQVF[FVIEETMKJHQPMJHWQRXFNQLMGQIKMqZITM[JRLMZQR[JRGMIEEM
JZQRIHFJKNMVJKKQVHQPMXFHWMFKNHIEEIHFJKMJ[M}JRUMFKVEOPFKYMOKEJIPFKYMKQXMZRJPOVHMHJMuQMFKNHIEEQPLMNOZZETFKYMIEEM
KQVQNNIRTMQyOFZGQKHMIKPMRFYNMHJMPJMHWQM}JRULMHQNHLMZEIVQMFKMJZQRIHFJKMIKPMNQRSFVQLMIKPMRQGJSQMIEEMZIVUFKYMGIHQRFIE\q

_̂̀àà̀a�MpWQMHQRGMqZRJPOVHqMFKVEOPQNMGIHQRFIENLMNTNHQGNLMQyOFZGQKHLMIKPMJHWQRMFHQGNMHJMuQMFKVJRZJRIHQPMFKHJMHWQM
}JRU\

_̂̀àà̀à�MpWQMHQRGMqZRJSFPQLqMOKEQNNMNZQVF[FVIEETMKJHQPMJHWQRXFNQLMGQIKNMq[ORKFNWMKQXLMFKNHIEELMVJKKQVHMOZLM
VJGZEQHQLMHQNHMIKPMZEIVQMFKMJZQRIHFJKMIKPMNQRSFVQ\q

_̂̀àà̀ à̀MpWQMHQRGMqRQZEIVQqMJRMNFGFEIRMHQRGMNWIEEMGQIKMqRQNHJRQLqMqRQKQXLqMqGIUQMYJJPLqMqRQVJKNHROVHLqMJRMqINM
IZZEFVIuEQMONFKYMKQXMZRJPOVH\q

_̂̀àà̀à|MpWQMHQRGMqVJKVQIEQPqMINMONQPMWQRQFKMNWIEEMGQIKMFHQGNMWFPPQKM[RJGMNFYWHMFKMNOVWMEJVIHFJKNMINMHRQKVWQNLM
VWINQNLMNWI[HNLM[ORRQPMNZIVQNLMXIEENLMNEIuNLMIuJSQMVQFEFKYNMIKPMXWQRQMFKMNFYWHMFKMVRIXEMNZIVQNMJRMNQRSFVQMHOKKQEN\

^̀àà̀à~opWQMHQRGMqQxZJNQPqMINMONQPMWQRQFKMNWIEEMGQIKMKJHMqVJKVQIEQPqMINMPQ[FKQPMWQRQFKMIKPMHWQMNZIVQNMuQWFKPM
KJRGIEETMVEJNQPMPJJRNMNOVWMINMFKHQRFJRNMJ[MVIuFKQHN\

_̂̀àà̀à�MpWQMHQRGNMqGIKO[IVHORQRqMJRMqNOZZEFQRqMGQIKMIKTMZQRNJKMJRMQKHFHTMXWFVWMVJKHRIVHNMHJM[ORKFNWMGIHQRFIENMHJMIM
sJKHRIVHJRLM�OuVJKHRIVHJRLMJRMIKTM�Ou�NOuVJKHRIVHJRM[JRMONQMIHMHWQMNFHQMJ[MHWQMzRJ{QVH\

_̂̀àà̀à�_q}FRFKYqMNWIEEMuQMOKPQRNHJJPMHJMGQIKMXFRQNMJRMVIuEQNMXFHWMVJKPOFHLM[FHHFKYNLMuJxQNLMQHV\LMFKNHIEEQPMVJGZEQHQ\



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

D

EFGHGHGGHGIJKLMNMOPKJQRSTTJUVJWOXVYQZ[[XJZ[J\VSOJSTTJNMNVQ]ĴMZZMOPQ]JOMNNTVQ]J_ST_VQJSOXJSTTJS̀ V̀QQ[YMVQJ̀[OOV̀ZVXJ
ZRVYVZ[a

EFGHGHGGHGbJcRVJd[OZYS̀ZJcM\VJMQJZRVJNVYM[XJ[̂JZM\VJQNV̀M̂MVXJMOJeYZM̀TVJfJ[̂JZRVJePYVV\VOZĴ[YJ̀[\NTVZM[OJ[̂JZRVJ
g[Yha

EFGHGHGGHGiJcVY\QJO[ZJ[ZRVYjMQVJXV̂MOVXJRVYVMOJQRSTTJRS_VJZRVJ\VSOMOPQJQVZĴ[YZRJVTQVjRVYVJMOJZRVJd[OZYS̀ZJ
k[̀W\VOZQa

EFGHlHGJcRVJMOZVOZJ[̂JZRVJd[OZYS̀ZJk[̀W\VOZQJMQJZ[JMÒTWXVJSTTJMZV\QJOV̀VQQSYmĴ[YJZRVJNY[NVYJVnV̀WZM[OJSOXJ̀[\NTVZM[OJ
[̂JZRVJg[YhJUmJZRVJd[OZYS̀Z[YaJcRVJd[OZYS̀ZJk[̀W\VOZQJSYVJ̀[\NTV\VOZSYm]JSOXJjRSZJMQJYVoWMYVXJUmJ[OVJQRSTTJUVJSQJ
UMOXMOPJSQJM̂JYVoWMYVXJUmJSTTpJNVŶ[Y\SÒVJUmJZRVJd[OZYS̀Z[YJQRSTTJUVJYVoWMYVXJ[OTmJZ[JZRVJVnZVOZJ̀[OQMQZVOZJjMZRJZRVJ
d[OZYS̀ZJk[̀W\VOZQJSOXJYVSQ[OSUTmJMÔVYSUTVĴY[\JZRV\JSQJUVMOPJOV̀VQQSYmJZ[JNY[XẀVJZRVJMOXM̀SZVXJYVQWTZQaJqZJMQJ
MOZVOXVXJZRSZJSTTJNTW\UMOP]J\V̀RSOM̀ST]JVTV̀ZYM̀ST]JSOXJ[ZRVYJQmQZV\QJjMTTJUVJ̀[\NTVZVJSOXJMOJNY[NVYJ[NVYSZM[O]JSOXJZRSZJ
STTJ̀[OQZYẀZM[OJ̀[\N[OVOZQ]JjRVZRVYJNSYZJ[̂JQẀRJQmQZV\QJ[YJ[ZRVYjMQV]JjMTTJUVJ̀[\NTVZVJSOXJMOJ̀[\NTMSÒVJjMZRJ
S̀ V̀NZVXJ̀[OQZYẀZM[OJNYS̀ZM̀VJWN[OJ̀[\NTVZM[OJ[̂JZRVJg[YhaJr_VOJM̂JMZV\QJSYVJ\MQQMOPĴY[\JZRVJkYSjMOPQJ[YJ
sNV̀M̂M̀SZM[OQ]JUWZJSYVJO[Y\STTmJYVoWMYVXĴ[YJNY[NVYJ[NVYSZM[OJ[̂JNTW\UMOP]J\V̀RSOM̀ST]JVTV̀ZYM̀ST]JSOXJ[ZRVYJQmQZV\Q]J
[YJZ[J̀[\NTVZVJ[ZRVYjMQVJMÒ[\NTVZVJ̀[OQZYẀZM[O]J[YJZ[J\VVZJP[_VYOMOPJ̀[XVJYVoWMYV\VOZQ]JZRVmJQRSTTJUVJMÒTWXVXJUmJ
ZRVJd[OZYS̀Z[Y]JWOTVQQJRVJQ[WPRZJSOXJYV̀VM_VXJ̀[OZYSXM̀Z[YmJMOZVYNYVZSZM[OJ[YJ̀TSYM̂M̀SZM[OĴY[\JZRVJeỲRMZV̀Za

EFGHlHGHGJcRVJMO_STMXMZmJ[̂JSOmJNY[_MQM[OJ[̂JZRVJd[OZYS̀ZJk[̀W\VOZQJQRSTTJO[ZJMO_STMXSZVJZRVJd[OZYS̀ZJ[YJMZQJYV\SMOMOPJ
NY[_MQM[OQaJq̂JMZJMQJXVZVY\MOVXJZRSZJSOmJNY[_MQM[OJ[̂JZRVJd[OZYS̀ZJk[̀W\VOZQJ_M[TSZVQJSOmJTSj]J[YJMQJ[ZRVYjMQVJMO_STMXJ[YJ
WOVÔ[ỲVSUTV]JZRVOJZRSZJNY[_MQM[OJQRSTTJUVJYV_MQVXJZ[JZRVJVnZVOZJOV̀VQQSYmJZ[J\ShVJZRSZJNY[_MQM[OJTVPSTJSOXJ
VÔ[ỲVSUTVaJqOJQẀRJ̀SQVJZRVJd[OZYS̀ZJk[̀W\VOZQJQRSTTJUVJ̀[OQZYWVX]JZ[JZRVĴWTTVQZJVnZVOZJNVY\MZZVXJUmJTSj]JZ[JPM_VJ
V̂̂V̀ZJZ[JZRVJNSYZMVQtJMOZVOZM[OQJSOXJNWYN[QVQJMOJVnV̀WZMOPJZRVJd[OZYS̀Za

EFGHlHGHlJcRVJd[OZYS̀Z[YJSOXJMZQJsWÙ[OZYS̀Z[YQJQRSTTJV_STWSZVJSOXJQSZMQ̂mJZRV\QVT_VQJSQJZ[JZRVJ̀[OXMZM[OQJSOXJ
TM\MZSZM[OQJWOXVYJjRM̀RJZRVJg[YhJMQJZ[JUVJNVŶ[Y\VX]JMÒTWXMOPJjMZR[WZJTM\MZSZM[OJuvwJT[̀SZM[O]JTSm[WZ]JSOXJOSZWYVJ[̂J
ZRVJLY[xV̀ZJQMZVJSOXJQWYY[WOXMOPJSYVSQ]JuywJPVOVYSTTmJNYV_SMTMOPJ̀TM\SZM̀J̀[OXMZM[OQ]JufwJSOZM̀MNSZVXJTSU[YJQWNNTmJSOXJ
[̀QZQ]JuzwJS_SMTSUMTMZmJSOXJ̀[QZJ[̂J\SZVYMSTQ]JZ[[TQ]JVoWMN\VOZ]Ju{wJ|jOVYJ[̀ ẀNSÒmJYVoWMYV\VOZQJSOXJ̀[OQZYSMOZQ]Ju}wJ
QMZVJQŜVZmJT[PMQZM̀QJNTSOJSOXJSOmJNRSQVXJ̀[OQZYẀZM[OJNTSOJSOXJu~wJ[ZRVYJQM\MTSYJMQQWVQaJcRVJ|jOVYJSQQW\VQJO[J
YVQN[OQMUMTMZmJ[YJTMSUMTMZmĴ[YJZRVJNRmQM̀STJ̀[OXMZM[OJ[YJQŜVZmJ[̂JZRVJLY[xV̀ZJQMZVJ[YJSOmJM\NY[_V\VOZQJT[̀SZVXJ[OJZRVJ
LY[xV̀ZJQMZVaJcRVJd[OZYS̀Z[YJQRSTTJUVJQ[TVTmJYVQN[OQMUTVĴ[YJNY[_MXMOPJSJQŜVJNTS̀VĴ[YJZRVJNVŶ[Y\SÒVJ[̂JZRVJg[YhaJ�[J
SXxWQZ\VOZQJjMTTJUVJ\SXVJMOJVMZRVYJZRVJd[OZYS̀ZJsW\J[YJd[OZYS̀ZJcM\VĴ[YJSOmĴSMTWYVJUmJZRVJd[OZYS̀Z[YJ[YJSOmJ
sWÙ[OZYS̀Z[YJZ[J̀[\NTmJjMZRJZRVJYVoWMYV\VOZQJ[̂JZRMQJsV̀ZM[OJvayavaya

EFGHlHlJ|YPSOM�SZM[OJ[̂JZRVJsNV̀M̂M̀SZM[OQJMOZ[JXM_MQM[OQ]JQV̀ZM[OQJSOXJSYZM̀TVQ]JSOXJSYYSOPV\VOZJ[̂JkYSjMOPQJQRSTTJO[ZJ
[̀OZY[TJZRVJd[OZYS̀Z[YJMOJXM_MXMOPJZRVJg[YhJS\[OPJsWÙ[OZYS̀Z[YQJ[YJMOJVQZSUTMQRMOPJZRVJVnZVOZJ[̂Jg[YhJZ[JUVJ
NVŶ[Y\VXJUmJSOmJZYSXVaJqOQZYẀZM[OQJSOXJ[ZRVYJMÔ[Y\SZM[OĴWYOMQRVXJMOJZRVJsNV̀M̂M̀SZM[OQJMÒTWXMOP]JjMZR[WZJ
TM\MZSZM[O]JMZV\QJMOJ̀[OOV̀ZM[OJjMZRJNYV̂SUYM̀SZVXJ[YJNYV̂MOMQRVXJMZV\Q]JSYVJO[ZJMOZVOXVXJZ[JQWNVYQVXVJj[YhJSPYVV\VOZQJ
UVZjVVOJV\NT[mVYQJSOXJV\NT[mVVQaJsR[WTXJZRVJsNV̀M̂M̀SZM[OQJ̀[ÔTM̀ZJjMZRJQẀRJj[YhJSPYVV\VOZQ]JZRVJj[YhJ
SPYVV\VOZQJQRSTTJUVĴ[TT[jVX]JNY[_MXVXJQẀRJMZV\QJSYVJNY[_MXVXJSOXĴMOMQRVXJSQJQNV̀M̂MVXJMOJZRVJd[OZYS̀ZJk[̀W\VOZQaJ
q̂JOV̀VQQSYm]JQẀRJj[YhJQRSTTJUVJNVŶ[Y\VXJ[OJZRVJLY[xV̀ZJQMZV]JMOQZVSXJ[̂JSZJZRVJQR[N]JUmJSNNY[NYMSZVJTSU[YJSOXJMOJ
S̀ [̀YXSÒVJjMZRJZRVJYVoWMYV\VOZQJ[̂JZRVJkYSjMOPQJSOXJsNV̀M̂M̀SZM[OQa
����FI

EFGHlH�JqOJZRVJV_VOZJ[̂JMÒ[OQMQZVÒMVQJjMZRMOJ[YJUVZjVVOJNSYZQJ[̂JZRVJd[OZYS̀ZJk[̀W\VOZQJ[YJUVZjVVOJZRVJd[OZYS̀ZJ
k[̀W\VOZQJSOXJSNNTM̀SUTVJQZSOXSYXQ]J̀[XVQJSOXJ[YXMOSÒVQ]JZRVJd[OZYS̀Z[YJQRSTTJuvwJNY[_MXVJZRVJUVZZVYJoWSTMZmJ[YJ
PYVSZVYJoWSOZMZmJ[̂Jj[YhJ[YJuywJ̀[\NTmJjMZRJZRVJ\[YVJQZYMOPVOZJYVoWMYV\VOZQpJVMZRVYJ[YJU[ZRJMOJS̀ [̀YXSÒVJjMZRJZRVJ
eỲRMZV̀ZtQJMOZVYNYVZSZM[OaJgRVYVJZRVJd[OZYS̀Z[YJNVỲVM_VQJSJ̀[ÔTM̀Z]JMZJQRSTTJMÔ[Y\JZRVJeỲRMZV̀ZJSOXJ|jOVYJZRVYV[̂J
SOXJYVoWVQZJSJXV̀MQM[OĴY[\JZRVJeỲRMZV̀Z]JjRM̀RJQRSTTJUVJNY[\NZTmJ̀[\\WOM̀SZVXJUmJZRVJeỲRMZV̀ZJZ[JZRVJd[OZYS̀Z[YJQ[J
SQJO[ZJZ[J̀SWQVJSOmJXVTSmJMOJZRVJNVŶ[Y\SÒVJ[̂JZRVJg[YhaJeOmJg[YhJNVŶ[Y\VXJŜZVYJNVỲVM_MOPJZRVJ̀[ÔTM̀ZJSOXJNYM[YJ
Z[JYVQ[TWZM[OJUmJZRVJeỲRMZV̀ZJQRSTTJUVJSZJZRVJd[OZYS̀Z[YtQJYMQhaJcRVJZVY\QJSOXJNY[_MQM[OQJ[̂JZRMQJsV̀ZM[OJvayaz]JR[jV_VY]J
QRSTTJO[ZJYVTMV_VJZRVJd[OZYS̀Z[YJ[̂JSOmJ[̂JZRVJ[UTMPSZM[OQJQVZĴ[YZRJVTQVjRVYVJRVYVMOa

HG cRVJd[OZYS̀Z[YJQRSTTJO[ZJQ̀STVJkYSjMOPQaJkM\VOQM[OQJ[OJTSYPVJQ̀STVJXYSjMOPQJZShVJNYV̀VXVÒVJ[_VYJ
XM\VOQM[OQJ[OJQ\STTJQ̀STVJXYSjMOPQaJcRVJd[OZYS̀Z[YJQRSTTJO[ZM̂mJZRVJeỲRMZV̀ZJM̂JSXXMZM[OSTJXM\VOQM[OQJ
SYVJOVVXVXaJcRVJd[OZYS̀Z[YJQRSTTĴMVTXJ_VYM̂mJSTTJXM\VOQM[OQa
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EF GHIJKHLJKMHKNOPLQORLSQTHKNQUVLJKLMJNOPLQORLWJKXYLTZHL[JOTKQ\TJKLQOMLHQ\ZL]̂_\JOTKQ\TJKLVZQUUL̀HKNIRL
SHQV̂KHSHOTVLQTLTZHLaKJbH\TL]NTHLQOMLVZQUUL_HLKHVcJOVN_UHLIJKLTZHL\JKKH\TOHVVLJILV̂\ZLSHQV̂KHSHOTVdL
eZHL[JOTKQ\TJKLVZQUUL\JOINKSLQUULMNSHOVNJOVL_RLINHUMLSHQV̂KNOPdLfJLHgTKQL\ZQKPHLJKL\JScHOVQTNJOLWNUUL
_HLQUUJWHMLJOLQ\\ĴOTLJILMNIIHKHO\HVL_HTWHHOLQ\T̂QULMNSHOVNJOVLQOMLTZHLMNSHOVNJOVLNOMN\QTHMLJOLTZHL
hKQWNOPVdLiORLMNIIHKHO\HLTZQTLSQRL_HLIĴOMLVZQUUL_HLV̂_SNTTHMLTJLTZHLiK\ZNTH\TLIJKLKHVJÛTNJOL_HIJKHL
cKJ\HHMNOPLWNTZLTZHLjJKXd

Ek lILQLSNOJKL\ZQOPHLNOLTZHLjJKXLNVLIĴOMLOH\HVVQKRLM̂HLTJLQ\T̂QULINHUML\JOMNTNJOVYLTZHL[JOTKQ\TJKLVZQUUL
V̂_SNTLMHTQNUHMLMKQWNOPVLJILV̂\ZLMHcQKT̂KHLIJKLTZHLQccKJ̀QUL_RLTZHLiK\ZNTH\TL_HIJKHLSQXNOPLTZHL\ZQOPHd

Em [HKTQNOLcJKTNJOVLJILTZHL]cH\NIN\QTNJOVLQKHLWKNTTHOLNOL\JOMHOVHMLĴTUNOHLIJKSLQOMLJSNTTHMLWJKMVLQKHLTJL_HL
V̂ccUNHML_RLNOIHKHO\HdLfQSNOPLJILQOLQKTN\UHLJKLJcHKQTNJOVLVZQUULZQ̀HLTZHLHIIH\TLJILVTQTNOPLn[JOTKQ\TJKL
VZQUULÎKONVZYLNOVTQUULQOML\JScUHTHnLVQNMLJcHKQTNJOLJKLQKTN\UHL̂OUHVVLNTLNVLÎKTZHKLôQUNINHMLNOLTZHL\JOTHgTLNOL
WZN\ZLNTLQccHQKVd

Ep jZHOLKHIHKHO\HLNVLSQMHLTJLVcH\NIN\QTNJOVLJILQLSQÔIQ\T̂KHKYLTKQMHLQVVJ\NQTNJOYLPJ̀HKOSHOTQULQPHO\RYL
KHIHKHO\HLVTQOMQKMLJKLVNSNUQKLVĴK\HLqV̂\ZLQVLi]erYLi]iYLil][YLi[lYLHT\dsLV̂\ZLNVLSQMHLcQKTLJILTZHVHL
]cH\NIN\QTNJOVYLZQ̀NOPLTZHLIJK\HLQOMLHIIH\TLQVLTZĴPZLKHcKJM̂\HMLZHKHNOYLQOML̂cJOLHOTHKNOPLNOTJLTZHL
[JOTKQ\TLTZHL[JOTKQ\TJKLQ\XOJWUHMPHVLZNVLIQSNUNQKNTRLWNTZLTZJVHLcHKTQNONOPLTJLZNVLWJKXdLeZHLMQTHLJILTZHL
KHIHKHO\HLVTQOMQKMLVZQUUL_HLTZHLUQTHVTLHMNTNJOLQTLTZHLTNSHLJILVNPONOPLTZHL[JOTKQ\TLHg\HcTLQVLVcH\NIN\QUURL
NOMN\QTHMLJTZHKWNVHd

Et eZHL[JOTKQ\TLhKQWNOPVLQKHLNOTHOMHMLTJLVZJWLTZHLPHOHKQULQKKQOPHSHOTYLMHVNPOYLQOMLHgTHOTLJILTZHLjJKXL
QOMLQKHLcQKTURLMNQPKQSSQTN\dLeZHRLQKHLOJTLNOTHOMHMLTJL_HLV\QUHMLIJKLQORLĉKcJVHYLJKLTJLVHK̀HLQVLVZJcL
MKQWNOPVdLeZHL[JOTKQ\TJKLQOMLNTVL]̂_\JOTKQ\TJKVLWNUUL\JJcHKQTHLWNTZLQUULJTZHKL\JOTKQ\TJKVLQOMLTZHNKL
KHVcH\TǸHLV̂_\JOTKQ\TJKVLNOLMHTHKSNONOPLTZHL\JOVTK̂\TNJOLJILVRVTHSVYLK̂OONOPLJILcNcHYLQOMLUJ\QTNOPL
HôNcSHOTdLeZHL[JOTKQ\TJKLQPKHHVLTZQTLTZHLIQNÛKHLTJLKHcHQTLTRcN\QULMHTQNUVYLINP̂KHVYLJKLOJTHVLJOLQUUL
[JOTKQ\TLhKQWNOPVLJKLJTZHKL[JOTKQ\TLhJ\̂SHOTVLWNUULOJTL_HLQL_QVNVLIJKL\UQNSVLIJKLQMMNTNJOQUL\JVTLJKL
TNSHd

Eu iORLOH\HVVQKRL̀QKNQTNJOVLNOLKĴTNOPLJKLNOVTQUUQTNJOLVZQUUL_HLSQMHLTJL\JOIJKSLTJLTZHLNOTHOTLJILTZHL
[JOTKQ\TLhJ\̂SHOTVLWNTZĴTLQMMNTNJOQUL\JVTVdLjZHKHLTZHKHLQKHLNOTHKVH\TNJOVLJKLJ_VTK̂\TNJOVLNÒJÙNOPL
M̂\TVYLcNcNOPYLJKLQORLJTZHKLHôNcSHOTLKHôNKNOPLJIIVHTLJILSQTHKNQUVYLTZHL[JOTKQ\TJKLQ\XOJWUHMPHVLTZQTLNTL
PQ̀HLcQKTN\̂UQKL\JOVNMHKQTNJOLTJL\UHQKQO\HVLNOLQM̀QO\HLJILV̂_SNTTNOPLNTVL_NMYLQOMLTZQTLOJLQMMNTNJOQUL\JVTVL
IJKLTZHVHLNVV̂HVLWNUUL_HL\JOVNMHKHML_RLTZHLvWOHKd

Ew lIL\JOIUN\TNOPL\JOMNTNJOVLJKLNOTHKIHKHO\HVLMH̀HUJcYLTZHL[JOTKQ\TJKLQOMLNTVL]̂_\JOTKQ\TJKVLWNUUL\JOIHKL
WNTZLTZHLJTZHKL\JOTKQ\TJKVLQOMLTZHNKLKHVcH\TǸHLV̂_\JOTKQ\TJKVLWZJVHLWJKXLNVLQIIH\THMLTJLMHTHKSNOHLQL
VJÛTNJOLQ\\HcTQ_UHLTJLQUULNOTHKHVTHMLcQKTNHVdLeZHLV̂PPHVTHMLVJÛTNJOLVZQUUL_HLV̂_SNTTHMLTJLTZHLiK\ZNTH\TL
IJKL\JSSHOTLQOMYLNILOH\HVVQKRYLWKNTTHOLQccKJ̀QUd

Ex eZHL[JOTKQ\TLhJ\̂SHOTVLNOTHOMLQLINKVTL\UQVVLINONVZHMLcKJM̂\TLJILV̂\ZL\ZQKQ\THKLQOMLôQUNTRLQVLMHV\KN_HML
NOLQOMLKHQVJOQ_URLNOIHKKHMLIKJSLTZHL[JOTKQ\TLhJ\̂SHOTVdLeZHL[JOTKQ\TJKLWNUULcHKIJKSLNTVLjJKXLTJL_HL
\JScUHTHLQOMLJcHKQ_UHYLINTTNOPLWNTZLTZHLWJKXLJILJTZHKL\JOTKQ\TJKVLQOMLTZHLvWOHKYLQOMLNOL\JScUNQO\HL
WNTZL_HVTL\JOVTK̂\TNJOLcKQ\TN\HVLQOMLTZHLJKMNOQO\HVYL\JMHVYLQOMLKHP̂UQTNJOVLJILQUUL_JMNHVLJKLcHKVJOVL
ZQ̀NOPLPJ̀HKOSHOTQULJKLKHP̂UQTJKRLQ̂TZJKNTRLJ̀HKLTZHL[JOTKQ\TJKLQOMLNTVLjJKXd

yz{EFEp|}gH\̂TNJOLJILTZHL[JOTKQ\TL_RLTZHL[JOTKQ\TJKLNVLQLKHcKHVHOTQTNJOLTZQTLTZHL[JOTKQ\TJKLZQVL\QKHÎUURLHgQSNOHMLTZHL
[JOTKQ\TLhJ\̂SHOTVLQOMLTZHLaKJbH\TLVNTHYLQOMLKHcKHVHOTVLTZQTLTZHL[JOTKQ\TJKLNVLTZJKĴPZURLIQSNUNQKLWNTZLTZHLOQT̂KHLQOML
UJ\QTNJOLJILTZHLjJKXYLTZHLaKJbH\TLVNTHYLTZHLVcH\NIN\L\JOMNTNJOVL̂OMHKLWZN\ZLTZHLjJKXLNVLTJL_HLcHKIJKSHMYLQOMLQUULSQTTHKVL
WZN\ZLSQRLNOLQORLWQRLQIIH\TLTZHLjJKXLJKLNTVLcHKIJKSQO\HdLeZHL[JOTKQ\TJKLÎKTZHKLKHcKHVHOTVLTZQTLQVLQLKHV̂UTLJILV̂\ZL
HgQSNOQTNJOVLQOMLNÒHVTNPQTNJOVYLTZHL[JOTKQ\TJKLTZJKĴPZURL̂OMHKVTQOMVLTZHL[JOTKQ\TLhJ\̂SHOTVLQOMLTZHNKLNOTHOTLQOML
ĉKcJVHYLQOMLNVLIQSNUNQKLWNTZLQUULQccUN\Q_UHL\JMHVYLJKMNOQO\HVYLUQWVYLKHP̂UQTNJOVYLQOMLK̂UHVLQVLTZHRLQccURLTJLTZHLjJKXYL
QOMLTZQTLTZHL[JOTKQ\TJKLWNUULQ_NMHL_RLVQSHdL[UQNSVLIJKLQMMNTNJOQULTNSHLJKLQMMNTNJOQUL\JScHOVQTNJOLQVLQLKHV̂UTLJILTZHL
[JOTKQ\TJK~VLIQNÛKHLTJLIJUUJWLTZHLIJKHPJNOPLcKJ\HM̂KHLQOMLTJLIQSNUNQKN�HLNTVHUILWNTZLQUUL\JOMNTNJOVLQOMLTZHL[JOTKQ\TL
hJ\̂SHOTVLWNUULOJTL_HLcHKSNTTHMd

yz{EFEpE{LeZHL[JOTKQ\TJKL\HKTNINHVLTZQTLNTLNVLHgcHKNHO\HMLQOMLIQSNUNQKLWNTZLTZHLKHôNKHSHOTVLQOML\JOMNTNJOVLNScJVHML
M̂KNOPLTZHL\JOVTK̂\TNJOLJILVNSNUQKLWJKXLNOLTZHLQKHQdLeZNVLNO\ÛMHVYL_̂TLNVLOJTLUNSNTHMLTJYLnĴTLJILVHôHO\HnLJKLn\JSHL
_Q\XnLWJKXLIJKLTZHLKHSJ̀QULJILcUQOTYLHôNcSHOTYLTHScJKQKRLWNKNOPLJKLcÛS_NOPYLHT\dLeZNVLnĴTLJILVHôHO\HnLWJKXLSQRL
QUVJLNO\ÛMHLcZQVNOPLJIL\JOVTK̂\TNJOLQ\TǸNTNHVLTJLQ\\JSSJMQTHLTZHLNOVTQUUQTNJOLJILTZHLjJKXLQTL̀QKNĴVLUJ\QTNJOVLQOML
JKMHKURLIQVZNJOLQOMLTZHL\JScUHTNJOLJILjJKXLQTL̀QKNĴVLUJ\QTNJOVLJKLUH̀HUVLQTL̀QKNĴVLTNSHVdLeZNVLncZQVNOPYnLnĴTLJIL
VHôHO\HYnLJKLn\JSHL_Q\XnLWJKXLVZQUUL_HLMJOHLQTLOJL\JVTLTJLJTZHKL[JOTKQ\TJKVYLTZHLvWOHKLJKLiK\ZNTH\Td
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EFGHIJ

KILMNMLOPQROSTUQVWRUWOXYZOWQROSTUQVWRUW[\OU]Y\̂_WXYW\O\QX__ÒROZRRaRZOWQROX̂WQ]T\OXYZO]bYRT\O]cOWQRVTOTR\dRUWVeRO
fY\WT̂aRYW\O]cOgRTeVURhOVYU_̂ZVYiOWQROjTXbVYi\OXYZOgdRUVcVUXWV]Y\hOXYZOTRWXVYOX__OU]aa]YO_XbhO\WXŴW]TkhOXYZO]WQRTO
TR\RTeRZOTViQW\OVYOWQRVTOfY\WT̂aRYW\O]cOgRTeVURhOVYU_̂ZVYiOU]dkTViQW\lOPQROm]YWTXUW]ThOĝ Ù]YWTXUW]T\hO
\̂ ǹ\̂ Ù]YWTXUW]T\hOXYZO\̂dd_VRT\O\QX__OZ]OY]WO]bYO]TOXYZOUXYY]WOU_XVaOXOU]dkTViQWOVYOWQROfY\WT̂aRYW\O]cOgRTeVURlO
ĝ àVWWX_O]TOZV\WTV̀̂ WV]YOW]OaRRWO]ccVUVX_OTRî_XW]TkOTRôVTRaRYW\O]TOc]TO]WQRTOd̂Td]\R\OVYOU]YYRUWV]YObVWQOWQROpT]qRUWO
V\OY]WOW]ÒROU]Y\WT̂RZOX\Od̂ _̀VUXWV]YOVYOZRT]iXWV]YO]cOWQROSTUQVWRUW[\O]TOSTUQVWRUW[\OU]Y\̂_WXYW\[OTR\RTeRZOTViQW\l

r

KILMNMsOPQROm]YWTXUW]TOaXkOY]WOTRdT]ẐUROWQROm]YWTXUWOj]ÛaRYW\OVYObQ]_RO]TOVYOdXTWOc]TÔ\ROX\O\Q]dOZTXbVYiO
X̀UtiT]̂YZ\ObVWQ]̂WOWQROdTV]TObTVWWRYOU]Y\RYWO]cOWQROSTUQVWRUWlOfcOU]Y\RYWOV\OiVeRYhOWQROSTUQVWRUWO\QX__OZRWRTaVYROWQRO
RuWRYWOWQXWOWQROm]YWTXUWOj]ÛaRYW\OaXkÒRÔ\RZOVYOWQROdTRdXTXWV]YO]cO\Q]dOZTXbVYi\hOX\ObR__OX\OWQROcRROWQXWOWQRO
STUQVWRUWObV__ÒROdXVZhOVcOXYkOXYZOVYOWQROSTUQVWRUW[\O\]_ROZV\UTRWV]YhÒkOWQROm]YWTXUW]TOc]TO\̂UQÔ\RO]cOU]dkTViQWRZO
Z]ÛaRYW\l

EFGHIv

KIwMLMsOPQROxbYRThOSTUQVWRUWO]TOm]Y\WT̂UWV]YOyXYXiRTO\QX__OY]WO\̂dRTeV\RhOZVTRUWO]TOQXeROU]YWT]_O]TOX̂WQ]TVWkO]eRThOY]TO
R̀OTR\d]Y\V̀_ROc]ThOWQROm]YWTXUW]T[\OaRXY\hOaRWQ]Z\hOWRUQYVôR\hO\RôRYUR\O]TOdT]URẐTR\O]cOU]Y\WT̂UWV]YO]TOWQRO\XcRWkO
dTRUX̂WV]Y\OXYZOdT]iTXa\OVYUVZRYWOWQRTRW]hO]TOc]TOXYkOcXV_̂TRO]cOWQROm]YWTXUW]TOW]OU]ad_kObVWQO_Xb\OXYZOTRî_XWV]Y\O
Xdd_VUX̀_ROW]OWQROĉTYV\QVYiO]TOdRTc]TaXYURO]cOWQROz]TtlOPQROxbYRThOSTUQVWRUWOXYZOm]Y\WT̂UWV]YOyXYXiRTO\QX__OY]WÒRO
TR\d]Y\V̀_ROc]TOWQROm]YWTXUW]T[\OcXV_̂TROW]OdRTc]TaO]TOĉTYV\QOWQROz]TtOVYOXUU]TZXYURObVWQOWQROm]YWTXUWOj]ÛaRYW\l

KIwMwIH{|}~��~I��I��~I���~���I�|����|��IF�����~�~���I�I���~��|������I��|��~}M
KIwMwMLOpTV]TOW]OU]aaRYURaRYWO]cOWQROz]TthOXYZÔd]YObTVWWRYOTRôR\WÒkOWQROm]YWTXUW]ThOWQROxbYRTO\QX__OĉTYV\QOW]O
WQROm]YWTXUW]TOTRX\]YX̀_ROReVZRYUROWQXWOWQROxbYRTOQX\OaXZROcVYXYUVX_OXTTXYiRaRYW\OW]Oĉ_cV__OWQROxbYRT[\O]̀_ViXWV]Y\O
ŶZRTOWQROm]YWTXUWlOPQROm]YWTXUW]TO\QX__OQXeROY]O]̀_ViXWV]YOW]OU]aaRYUROWQROz]TtÔYWV_OWQROxbYRTOdT]eVZR\O\̂UQO
ReVZRYURlOfcOU]aaRYURaRYWO]cOWQROz]TtOV\OZR_XkRZÔYZRTOWQV\OgRUWV]YO�l�l�hOWQROm]YWTXUWOPVaRO\QX__ÒRORuWRYZRZO
XddT]dTVXWR_kl

KIwMwMwO�]__]bVYiOU]aaRYURaRYWO]cOWQROz]TtOXYZÔd]YObTVWWRYOTRôR\WÒkOWQROm]YWTXUW]ThOWQROxbYRTO\QX__OĉTYV\QOW]O
WQROm]YWTXUW]TOTRX\]YX̀_ROReVZRYUROWQXWOWQROxbYRTOQX\OaXZROcVYXYUVX_OXTTXYiRaRYW\OW]Oĉ_cV__OWQROxbYRT[\O]̀_ViXWV]Y\O
ŶZRTOWQROm]YWTXUWO]Y_kOVcO���OWQROxbYRTOcXV_\OW]OaXtROdXkaRYW\OW]OWQROm]YWTXUW]TOX\OWQROm]YWTXUWOj]ÛaRYW\OTRôVTR�O
���OWQROm]YWTXUW]TOVZRYWVcVR\OVYObTVWVYiOXOTRX\]YX̀_ROU]YURTYOTRiXTZVYiOWQROxbYRT[\OX̀V_VWkOW]OaXtROdXkaRYWObQRYOẐR�OO
]TO���OXOUQXYiROVYOWQROz]TtOaXWRTVX__kOUQXYiR\OWQROm]YWTXUWOĝalOfcOWQROxbYRTOcXV_\OW]OdT]eVZRO\̂UQOReVZRYURhOX\O
TRôVTRZhObVWQVYOc]̂TWRRYOZXk\O]cOWQROm]YWTXUW]T[\OTRôR\WhOWQROm]YWTXUW]TOaXkOVaaRZVXWR_kO\W]dOWQROz]TtOXYZhOVYOWQXWO
ReRYWhO\QX__OY]WVckOWQROxbYRTOWQXWOWQROz]TtOQX\O\W]ddRZlO�]bReRThOVcOWQROTRôR\WOV\OaXZRÒRUX̂\ROXOUQXYiROVYOWQROz]TtO
aXWRTVX__kOUQXYiR\OWQROm]YWTXUWOĝaÔYZRTO���OX̀]eRhOWQROm]YWTXUW]TOaXkOVaaRZVXWR_kO\W]dO]Y_kOWQXWOd]TWV]YO]cOWQRO
z]TtOXccRUWRZÒkOWQROUQXYiRÔYWV_OTRX\]YX̀_ROReVZRYUROV\OdT]eVZRZlOfcOWQROz]TtOV\O\W]ddRZÔYZRTOWQV\OgRUWV]YO�l�l�hOWQRO
m]YWTXUWOPVaRO\QX__ÒRORuWRYZRZOXddT]dTVXWR_kOXYZOWQROm]YWTXUWOĝaO\QX__ÒROVYUTRX\RZÒkOWQROXa]̂YWO]cOWQRO
m]YWTXUW]T[\OTRX\]YX̀_ROU]\W\O]cO\Q̂WZ]bYhOZR_XkOXYZO\WXTWn̂dhOd_̂\OVYWRTR\WOX\OdT]eVZRZOVYOWQROm]YWTXUWOj]ÛaRYW\l

KIwMwMsOScWRTOWQROxbYRTOĉTYV\QR\OReVZRYURO]cOcVYXYUVX_OXTTXYiRaRYW\ÔYZRTOWQV\OgRUWV]YO�l�hOWQROxbYRTO\QX__OY]WO
aXWRTVX__kOeXTkO\̂UQOcVYXYUVX_OXTTXYiRaRYW\ObVWQ]̂WOdTV]TOY]WVUROW]OWQROm]YWTXUW]Tl

KIwMwM�OzQRTROWQROxbYRTOQX\OZR\ViYXWRZOVYc]TaXWV]YOĉTYV\QRZÔYZRTOWQV\OgRUWV]YO�l�OX\O�U]YcVZRYWVX_h�OWQROm]YWTXUW]TO
\QX__OtRRdOWQROVYc]TaXWV]YOU]YcVZRYWVX_OXYZO\QX__OY]WOZV\U_]\ROVWOW]OXYkO]WQRTOdRT\]YlO�]bReRThOWQROm]YWTXUW]TOaXkO
ZV\U_]\RO�U]YcVZRYWVX_�OVYc]TaXWV]YhOXcWRTO\ReRYO���OZXk\[OY]WVUROW]OWQROxbYRThObQRTROZV\U_]\̂TROV\OTRôVTRZÒkO_XbhO
VYU_̂ZVYiOXO\̂ d̀]RYXO]TO]WQRTOc]TaO]cOU]ad̂_\]TkO_RiX_OdT]UR\\OV\\̂RZÒkOXOU]̂TWO]TOi]eRTYaRYWX_ORYWVWkhO]TÒkOU]̂TWO
]TOXT̀VWTXW]T�\�O]TZRTlOPQROm]YWTXUW]TOaXkOX_\]OZV\U_]\RO�U]YcVZRYWVX_�OVYc]TaXWV]YOW]OVW\ORad_]kRR\hOU]Y\̂_WXYW\hO
\̂TRWVR\hOĝ Ù]YWTXUW]T\OXYZOWQRVTORad_]kRR\hOĝ ǹ\̂ Ù]YWTXUW]T\hOXYZO]WQRT\ObQ]OYRRZOW]OtY]bOWQROU]YWRYWO]cO\̂UQO
VYc]TaXWV]YO\]_R_kOXYZORuU_̂\VeR_kOc]TOWQROpT]qRUWOXYZObQ]OXiTRROW]OaXVYWXVYOWQROU]YcVZRYWVX_VWkO]cO\̂UQOVYc]TaXWV]Yl
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EFGHIHJKLMNOPQKRSTKPOTUVQWKXYZKROOWKQ[XQKXTOKQ[OKTOWPSYWV\V]VQ̂KSRKQ[OK_SYQTXNQSTK̀YZOTKQ[OK_SYQTXNQKaSǸUOYQWbK
VYN]̀ZVYcKQ[SWOKTOd̀VTOZK̀YZOTKeONQVSYKfghgibKQ[OKjkYOTKW[X]]KWOǸTOKXYZKPX̂KRSTKYONOWWXT̂Kl]]KPOTUVQWKXYZKROOWbK
XPPTSmX]WbKOXWOUOYQWbKXWWOWWUOYQWKXYZKN[XTcOWKTOd̀VTOZKRSTKNSYWQT̀NQVSYbK̀WOKSTKSNǸPXYN̂KSRKPOTUXYOYQKWQT̀NQ̀TOWKSTK
RSTKPOTUXYOYQKN[XYcOWKVYKOMVWQVYcKRXNV]VQVOWgKnY]OWWKSQ[OTkVWOKPTSmVZOZK̀YZOTKQ[OK_SYQTXNQKaSǸUOYQWbKQ[OKjkYOTbK
XWWVWQOZK\̂KQ[OK_SYWQT̀NQVSYKoXYXcOTbKW[X]]KWOǸTOKXYZKPX̂KRSTKQ[OK\̀V]ZVYcKPOTUVQgRXNV]VQVOWKXTOKQ[OKTOWPSYWV\V]VQ̂KSRK
Q[OK_SYQTXNQSTK̀YZOTKQ[OK_SYQTXNQKaSǸUOYQWKkVQ[KQ[OKOMNOPQVSYKSRKQ[OK\̀V]ZVYcKPOTUVQbKk[VN[KQ[OKjkYOTKkV]]KS\QXVYK
RTSUKQ[OKeQXQOKLZ̀NXQVSYKaOPXTQUOYQg

p

EFGHIHqKrRKQ[OKOUP]ŜUOYQKSRKQ[OK_SYWQT̀NQVSYKoXYXcOTKSTKlTN[VQONQKQOTUVYXQOWbKQ[OKjkYOTKW[X]]KOUP]ŜKXKẀNNOWWSTK
NSYWQT̀NQVSYKUXYXcOTKSTKXTN[VQONQKQSKk[SUKQ[OK_SYQTXNQSTK[XWKYSKTOXWSYX\]OKS\sONQVSYKXYZKk[SWOKWQXQ̀WK̀YZOTKQ[OK
_SYQTXNQKaSǸUOYQWKW[X]]K\OKQ[XQKSRKQ[OK_SYWQT̀NQVSYKoXYXcOTKSTKlTN[VQONQbKTOWPONQVmO]̂g

EFGHIHtKu[OKjkYOTKW[X]]KR̀TYVW[KẀTmÔWKZOWNTV\VYcKP[̂WVNX]KN[XTXNQOTVWQVNWbK]OcX]K]VUVQXQVSYWKXYZK̀QV]VQ̂K]SNXQVSYWKRSTKQ[OK
WVQOKSRKQ[OKvTSsONQbKXYZKXK]OcX]KZOWNTVPQVSYKSRKQ[OKWVQOgKu[OK_SYQTXNQSTKW[X]]K\OKOYQVQ]OZKQSKTO]̂KSYKQ[OKXNǸTXN̂KSRK
VYRSTUXQVSYKR̀TYVW[OZK\̂KQ[OKjkYOTK\̀QKW[X]]KOMOTNVWOKPTSPOTKPTONX̀QVSYWKTO]XQVYcKQSKQ[OKWXROKPOTRSTUXYNOKSRKQ[OK
wSTxgUXxOKXmXV]X\]OKRSTKVYWPONQVSYbK̀PSYKTOd̀OWQbKQ[XQKRVO]ZKẀTmÔKSTKQOWQVYcKVYRSTUXQVSYKSRKOMVWQVYcKNSYZVQVSYWKQ[XQKVWK
xYSkYKQSK\OKXmXV]X\]OKXYZKQ[XQKVWK[O]ZK\̂KQ[OKjkYOTKXQKVQWKSRRVNOWgKèN[KTONSTZWKXYZKZSǸUOYQWKXTOKYSQK_SYQTXNQK
aSǸUOYQWbKXYZKQ[OKjkYOTKUXxOWKYSKTOPTOWOYQXQVSYKXWKQSKQ[OVTKXNǸTXN̂KSTKNSUP]OQOYOWWgKySQkVQ[WQXYZVYcKQ[OKRSTOcSVYcbK
VYRSTUXQVSYKR̀TYVW[OZK\̂KQ[OKjkYOTKVYKQ[OKRSTUKSRKẀTmÔWbKẀ\ẀTRXNOKVYmOWQVcXQVSYKTOPSTQWbKWSV]K\STVYcWbKXYZKSQ[OTK
UXQOTVX]KSRKXKWVUV]XTKYXQ̀TObKVWKRSTKcOYOTX]KVYRSTUXQVSYKSY]̂KXYZKVWKYSQKXKc̀XTXYQOOKSRKQ[OKNSUP]OQOYOWWKSTKXNǸTXN̂KSRKẀN[K
VYRSTUXQVSYbK̀Y]OWWKWPONVRVNX]]̂KYSQOZKSQ[OTkVWOK[OTOVYgKu[OK_SYQTXNQSTKW[X]]KmOTVR̂KX]]KOMVWQVYcKcTXZOWbKNSYZVQVSYWbKXYZK
ZVUOYWVSYWKSRKOMVWQVYcKP[̂WVNX]KNSYZVQVSYWKXYZKWQT̀NQ̀TOWKXYZKW[X]]KTOPSTQKXŶKVYNSYWVWQOYNVOWKVYKkTVQVYcKQSKQ[OKlTN[VQONQgK
u[OK_SYQTXNQSTKW[X]]KOWQX\]VW[KX]]K]VYOWKXYZK]OmO]WKTOd̀VTOZKQSKOMOǸQOKQ[OKwSTxKXYZKW[X]]K\OXTKX]]KNSWQWKVYmS]mOZbKXYZKW[X]]K
\OKTOWPSYWV\]OKRSTKQ[OVTKXNǸTXN̂KXYZKUXVYQOYXYNOg

EFGHIHzKu[OKjkYOTKW[X]]KR̀TYVW[KVYRSTUXQVSYKSTKWOTmVNOWKTOd̀VTOZKSRKQ[OKjkYOTK\̂KQ[OK_SYQTXNQKaSǸUOYQWKkVQ[K
TOXWSYX\]OKPTSUPQYOWWgKu[OKjkYOTKW[X]]KX]WSKR̀TYVW[KXŶKSQ[OTKVYRSTUXQVSYKSTKWOTmVNOWK̀YZOTKQ[OKjkYOT{WKNSYQTS]KXYZK
TO]OmXYQKQSKQ[OK_SYQTXNQST{WKPOTRSTUXYNOKSRKQ[OKwSTxKkVQ[KTOXWSYX\]OKPTSUPQYOWWKXRQOTKTONOVmVYcKQ[OK_SYQTXNQST{WK
kTVQQOYKTOd̀OWQKRSTKẀN[KVYRSTUXQVSYKSTKWOTmVNOWgrYQOYQVSYX]]̂KSUVQQOZg

EFGHIH|KnY]OWWKSQ[OTkVWOKPTSmVZOZKVYKQ[OK_SYQTXNQKaSǸUOYQWbKQ[OKjkYOTKW[X]]KR̀TYVW[KQSKQ[OK_SYQTXNQSTKSYOKNSP̂KSRK
Q[OK_SYQTXNQKaSǸUOYQWKRVmOK}~�KWOQWKSRK_SYQTXNQKaTXkVYcWKXYZKvTSsONQKoXỲX]WKRSTK̀WOKZ̀TVYcKNSYWQT̀NQVSYKRSTKQ[OVTK
SkYK̀WOKXYZKRSTKP̀TPSWOWKSRKUXxVYcKTOPTSZ̀NQVSYWKP̀TẀXYQKQSKeONQVSYKig~g�gKu[OKjkYOTKW[X]]KR̀TYVW[KXZZVQVSYX]KWOQWK
P̀SYKXK_SYQTXNQST{WKkTVQQOYKTOd̀OWQgKèN[KXZZVQVSYX]KWOQWKkV]]K\OKPTSmVZOZKXQKQ[OKNSWQKSRKPTVYQVYcbKPSWQXcOKXYZK[XYZ]VYcgK
vXTQVX]KWOQWKkV]]KYSQK\OKPTSmVZOZgKè\NSYQTXNQSTWKXYZKSQ[OTKOYQVQVOWKZOWVTVYcKNSPVOWKSRKaTXkVYcWKkV]]K\OKPTSmVZOZKWOQWKXQK
Q[OKNSWQKSRKPTVYQVYcbKPSWQXcOKXYZK[XYZ]VYcg
����F�

rRKQ[OK_SYQTXNQSTK}i�KRXV]WKQSKNSTTONQKwSTxKQ[XQKVWKYSQKVYKXNNSTZXYNOKkVQ[KQ[OKTOd̀VTOUOYQWKSRKQ[OK_SYQTXNQKaSǸUOYQWKXWK
TOd̀VTOZK\̂KeONQVSYKi�g�KSTKTOPOXQOZ]̂Ki�g�bKSTK}��KRXV]WKQSKNXTT̂KS̀QKwSTxKVYKXNNSTZXYNOKkVQ[KQ[OK_SYQTXNQKaSǸUOYQWbK
Q[OK_SYQTXNQKaSǸUOYQWKXWKZOQOTUVYOZK\̂KQ[OKjkYOTbKlTN[VQONQKSTK_SYWQT̀NQVSYKoXYXcOTbKSTK}f�KRXV]WKSTKTOR̀WOWKQSK
PTSmVZOKXKẀRRVNVOYQKXUS̀YQKSRKPTSPOT]̂KẀPOTmVWOZKXYZKNSSTZVYXQOZK]X\STbKUXQOTVX]WbKSTKOd̀VPUOYQKWSKXWKQSK\OKX\]OKQSK
NSUP]OQOKQ[OKwSTxKkVQ[VYKQ[OK_SYQTXNQKuVUObKSTK}��KRXV]WKQSKTOUSmOKXYZKZVWN[XTcOK}kVQ[VYKWOmOYK}h�KZX̂W�KXŶK]VOYK
RV]OZK̀PSYKjkYOT{WKPTSPOTQ̂K\̂KXŶSYOKN]XVUVYcK\̂bKQ[TS̀c[bKSTK̀YZOTKQ[OK_SYQTXNQSTbKSTK}~�KRXV]WKQSKPOTRSTUKQ[OKwSTxK
VYKXKWXROKUXYYOTKXYZKVYKNSUP]VXYNOKkVQ[KX]]KXPP]VNX\]OK[OX]Q[KXYZKWXROQ̂KTOd̀VTOUOYQWKXYZKQ[OK_SYQTXNQST{WKWVQOK
WPONVRVNK[OX]Q[KXYZKWXROQ̂KP]XYKSTK}��KZVWTOcXTZWKQ[OKVYWQT̀NQVSYWKSRKQ[OKlTN[VQONQbKjkYOTKSTK_SYWQT̀NQVSYKoXYXcOTbKXWK
ZOQOTUVYOZK\̂KQ[OKjkYOTbKlTN[VQONQKSTK_SYWQT̀NQVSYKoXYXcOTbKQ[OKjkYOTKUX̂KVWẀOKXKkTVQQOYKSTZOTKQSKQ[OK_SYQTXNQSTK
QSKWQSPKQ[OKwSTxbKSTKXŶKPSTQVSYKQ[OTOSRbK̀YQV]KQ[OKNX̀WOKRSTKẀN[KSTZOTK[XWK\OOYKO]VUVYXQOZ�K[SkOmOTbKQ[OKTVc[QKSRKQ[OK
jkYOTKQSKWQSPKQ[OKwSTxKW[X]]KYSQKcVmOKTVWOKQSKXKZ̀Q̂KSYKQ[OKPXTQKSRKQ[OKjkYOTKQSKOMOTNVWOKQ[VWKTVc[QKRSTKQ[OK\OYORVQKSRKQ[OK
_SYQTXNQSTKSTKXŶKSQ[OTKPOTWSYKSTKOYQVQ̂bKOMNOPQKQSKQ[OKOMQOYQKTOd̀VTOZK\̂KeONQVSYK�gigfgOYQVQ̂gKèN[KSTZOTKSTKWQSPPXcOK
\̂KQ[OKjkYOTKW[X]]KYSQKNSYWQVQ̀QOKcTS̀YZWKRSTKQOTUVYXQVSYK\̂KQ[OK_SYQTXNQSTK̀YZOTKlTQVN]OKi�KXYZKW[X]]KYSQK\OKXK\XWVWK
RSTKXYKOMQOYWVSYKSRKQ[OK_SYQTXNQKuVUOK̀YZOTKeONQVSYK�gfKSTKlTQVN]OKi~g
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EFGHIJGKLMHNOPHLNGQJFORSHTGLNGMJUSJPHTGHLGPONNVGLRHGHIJGWLNXGYMGOPPLNQOMPJGZYHIGHIJGKLMHNOPHG[LPR\JMHTGOMQGFOYSTG
ZYHIYMGOGHJM]QOVĜJNYLQGOFHJNGNJPJŶHGLFG_YMPSRQYMUG̀RHGMLHGSY\YHJQGHLGOSSGÔ ŜYPÒSJGIJOSHIGOMQGTOFJHVGNJaRYNJ\JMHTbGOMQG
FOYSTGZYHIYMGOGHINJJG_cbGZLNXGQOVĜJNYLQGOFHJNGNJPJŶHGLFGZNYHHJMGMLHYPJGFNL\GHIJGdZMJNGHLGPL\\JMPJGOMQGPLMHYMRJG
PLNNJPHYLMGLFGTRPIGQJFORSHGLNGMJUSJPHGZYHIGQYSYUJMPJGOMQĜNL\̂ HMJTTeGHIJGdZMJNG\OVeG\OVGOFHJNGTRPIGHINJJG_cbGZLNXGQOVG
ĴNYLQeGZYHILRHĜNJfRQYPJGHLGLHIJNGNJ\JQYJTGHIJGdZMJNG\OVGIOgJeGPLNNJPHGTRPIGQJFORSHGLNGMJUSJPHhGiRPIGOPHYLMG̀VGHIJG
dZMJNGOMQGO\LRMHTGPIONUJQGHLGHIJGKLMHNOPHLNGONJG̀LHIGTR̀fJPHGHLGNJgYJZG̀VGHIJGKLMTHNRPHYLMGjOMOUJNGOMQĜNYLNG
Ô N̂LgOSGLFGHIJGkNPIYHJPHeGOMQGHIJGKLMTHNRPHYLMGjOMOUJNGLNGkNPIYHJPHG\OVeĜRNTROMHGHLGiJPHYLMGlhmhneGZYHIILSQGLNG
MRSSYFVGOGKJNHYFYPOHJGFLNGoOV\JMHGYMGZILSJGLNGYMĜONHeGHLGHIJGJpHJMHGNJOTLMÒSVGMJPJTTONVGHLGNJY\̀ RNTJGHIJGdZMJNGFLNG
TRPIGQJFYPYJMPYJThGEMGTRPIGPOTJGOMGÔ N̂L̂NYOHJGKIOMUJGdNQJNGLNGKLMTHNRPHYLMGKIOMUJG[YNJPHYgJGTIOSSG̀JGYTTRJQG
QJQRPHYMUGFNL\ĜOV\JMHTGHIJMGLNGHIJNJOFHJNGQRJGHIJGKLMHNOPHLNGHIJGNJOTLMÒSJGPLTHGLFGPLNNJPHYMUGTRPIGQJFYPYJMPYJTeG
YMPSRQYMUGHIJGdZMJNqTGJp̂JMTJTGOMQGPL\̂ JMTOHYLMGFLNGHIJGKLMTHNRPHYLMGjOMOUJNqTGOMQGkNPIYHJPHqTGOMQGHIJYNG
NJT̂JPHYgJGPLMTRSHOMHTqGOQQYHYLMOSGTJNgYPJTG\OQJGMJPJTTONVG̀VGTRPIGQJFORSHeGMJUSJPHeGLNGFOYSRNJhGEFGPRNNJMHGOMQGFRHRNJG
ÔV\JMHTGOMQGLHIJNGJp̂JMTJTG\OQJGMJPJTTONVG̀VGTRPIGQJFORSHeGMJUSJPHGLNGFOYSRNJhGiRPIGKIOMUJGdNQJNGLNGKLMTHNRPHYLMG
KIOMUJG[YNJPHYgJGTIOSSG̀JGQJJ\JQGHLGIOgJG̀JJMGJpJPRHJQG̀VGHIJGKLMHNOPHLNeGZIJHIJNGLNGMLHGOPHROSSVGTYUMJQG̀VGHIJG
KLMHNOPHLNhGiRPIGOPHYLMG̀VGHIJGdZMJNGOMQGO\LRMHTGPIONUJQGHLGHIJGKLMHNOPHLNGTIOSSG̀JGJaROSSVG̀YMQYMUGR̂LMGHIJG
KLMHNOPHLNqTĜJNFLN\OMPJGOMQĜOV\JMHG̀LMQGTRNJHVhGEFĜOV\JMHTGHIJMGLNGHIJNJOFHJNGQRJGHIJGKLMHNOPHLNGONJGMLHG
TRFFYPYJMHGHLGPLgJNGTRPIGO\LRMHTeGHIJGKLMHNOPHLNGTIOSSĜOVGHIJGQYFFJNJMPJGHLGHIJGdZMJNhGEFGHIJGKLMHNOPHLNGQYTOUNJJTGZYHIG
HIJGOPHYLMTGLFGHIJGdZMJNGLNGHIJGkNPIYHJPHeGLNGHIJGO\LRMHTGPSOY\JQGOTGPLTHTGHLGHIJGdZMJNeGHIJGKLMHNOPHLNG\OVGFYSJGOG
KSOY\ĜRNTROMHGHLGkNHYPSJGnmh

rstuvswxyz{ys|}s~�{z���s����y�
rstuvu���IJGNYUIHTGTHOHJQGYMGHIYTGkNHYPSJG�GOMQGJSTJZIJNJGYMGHIJGKLMHNOPHG[LPR\JMHTGONJGPR\RSOHYgJGOMQGMLHGYMGSY\YHOHYLMG
LFGOMVGNYUIHTGLFGHIJGdZMJNG_nbGUNOMHJQGYMGHIJGKLMHNOPHG[LPR\JMHTeG_�bGOHGSOZGLNG_cbGYMGJaRYHVh

rstuvutGEMGMLGJgJMHGTIOSSGHIJGdZMJNeGkNPIYHJPHGLNGKLMTHNRPHYLMGjOMOUJNGIOgJGOMVGNJT̂LMTỲYSYHVGFLNGHIJGKLMHNOPHLNqTG
PLMTHNRPHYLMG\JOMTeG\JHILQTeGHJPIMYaRJTeGTJaRJMPJTGLNĜNLPJQRNJTGLNGFLNGTOFJHVĜNJPORHYLMTGOMQĜNLUNO\TGYMG
PLMMJPHYLMGZYHIGHIJGWLNXGMLHZYHITHOMQYMUGOMVGLFGHIJGNYUIHTGOMQGORHILNYHVGUNOMHJQGHIJGdZMJNGYMGHIJGKLMHNOPHG
[LPR\JMHTh
���ws��

�IJGHJN\G�KLMHNOPHLN�GRTJQGIJNJYMGTIOSSGYMPSRQJ�

nh�IOHGKLMHNOPHLNGMLN\OSSVGNJT̂LMTỲSJGFLNGHIOHGWLNXGNJFJNJMPJQh
�h�oNY\JGKLMHNOPHLN�G\JOMYMUGJYHIJNG�JMJNOSGKLMHNOPHLNeG��kKGKLMHNOPHLNeGoSR\̀ YMUG
KLMHNOPHLNeG�SJPHNYPOSGKLMHNOPHLNeGLNGOMVGLHIJNGKLMHNOPHLNGZIL\GHIJGdZMJNGIOTGOGQYNJPHG
PLMHNOPHROSGNJSOHYLMTIŶGFLNGHIJGNJFJNJMPJQGWLNXh

chGG��NOQJGKLMHNOPHLN�G\JOMYMUGHIJGoNY\JGKLMHNOPHLNGOTGÒLgJh

rs�u�utG�IJGKLMHNOPHLNGTIOSSĜJNFLN\GHIJGWLNXGYMGOPPLNQOMPJGZYHIGHIJGKLMHNOPHG[LPR\JMHTĥSRNOSGHJN\G�jRSHŶSJG
oNY\JGKLMHNOPHLNT�GNJFJNTGHLĜJNTLMTGLNGJMHYHYJTGZILĜJNFLN\GPLMTHNRPHYLMGRMQJNGPLMHNOPHTGZYHIGHIJGdZMJNGHIOHGONJG
OQ\YMYTHJNJQG̀VGHIJGKLMTHNRPHYLMGjOMOUJNhG�IJGHJN\GQLJTGMLHGYMPSRQJGHIJGdZMJNqTGLZMGFLNPJTeGYMPSRQYMUĜJNTLMTGLNG
JMHYHYJTGRMQJNGTĴONOHJGPLMHNOPHTGMLHGOQ\YMYTHJNJQG̀VGHIJGKLMTHNRPHYLMGjOMOUJNh

rs�u�u�G�IJGKLMHNOPHLNGTIOSSGMLHG̀JGNJSYJgJQGLFGYHTGL̀SYUOHYLMTGHLĜJNFLN\GHIJGWLNXGYMGOPPLNQOMPJGZYHIGHIJGKLMHNOPHG
[LPR\JMHTGJYHIJNG̀VGOPHYgYHYJTGLNGQRHYJTGLFGHIJGKLMTHNRPHYLMGjOMOUJNGLNGkNPIYHJPHGYMGHIJYNGOQ\YMYTHNOHYLMGLFGHIJG
KLMHNOPHeGLNG̀VGHJTHTeGYMT̂JPHYLMTGLNGÔ N̂LgOSTGNJaRYNJQGLNĜJNFLN\JQG̀VĜJNTLMTGLNGJMHYHYJTGLHIJNGHIOMGHIJG
KLMHNOPHLNh[LPR\JMHTh

rs�u�u�G�IJGKLMHNOPHLNGTIOSSGMLHG̀JGNJSYJgJQGLFGL̀SYUOHYLMTGHLĜJNFLN\GHIJGWLNXGYMGOPPLNQOMPJGZYHIGHIJGKLMHNOPHG
[LPR\JMHTGJYHIJNG̀VGOPHYgYHYJTGLNGQRHYJTGLFGHIJGKLMTHNRPHYLMGjOMOUJNGLNGkNPIYHJPHGYMGHIJYNGOQ\YMYTHNOHYLMGLFGHIJG
KLMHNOPHeGLNG̀VGHJTHTeGYMT̂JPHYLMTGLNGÔ N̂LgOSTGNJaRYNJQGLNĜJNFLN\JQG̀VĜJNTLMTGLNGJMHYHYJTGLHIJNGHIOMGHIJGKLMHNOPHLNh
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EFGHIHJHJKLMNOPQMKRSMKTUVRWONRKXUNPYMVRQKOWMKNUYZ[MYMVROW\]KRSMKTUVRWONRUWKQSO[[]K̂M_UWMKQROWR̀VaKMONSKZUWR̀UVKU_KRSMK
bUWc]KNOWM_P[[\KQRPd\KOVdKNUYZOWMKRSMKTUVRWONRKXUNPYMVRQKWM[OR̀eMKRUKRSORKZUWR̀UVKU_KRSMKbUWc]KOQKfM[[KOQKf̀RSK
V̀_UWYOR̀UVK_PWV̀QSMdK̂\KRSMKgfVMWKZPWQPOVRKRUKhMNR̀UVKijkjl]KQSO[[KROcMK_̀M[dKYMOQPWMYMVRQKU_KOV\KMm̀QR̀VaK
NUVd̀R̀UVQKWM[ORMdKRUKRSORKZUWR̀UVKU_KRSMKbUWc]KQSO[[KÛQMWeMKOV\KNUVd̀R̀UVQKORKRSMKQ̀RMKO__MNR̀VaK̀R]KOVdKQSO[[KORKUVNMK
WMZUWRK̀VKfẀR̀VaKRUKRSMKTUVQRWPNR̀UVKnOVOaMWKOVdKRSMKoWNS̀RMNRKMWWUWQ]K̀VNUVQ̀QRMVǸMQKUWKUỲQQ̀UVQKd̀QNUeMWMdjKpSMK
TUVRWONRUWKQSO[[KVURK̂MK[̀Ô[MKRUKRSMKgfVMW]KRSMKTUVQRWPNR̀UVKnOVOaMWKUWKRSMKoWNS̀RMNRK_UWKdOYOaMKWMQP[R̀VaK_WUYK
MWWUWQ]K̀VNUVQ̀QRMVǸMQKUWKUỲQQ̀UVQK̀VKRSMKTUVRWONRKXUNPYMVRQKPV[MQQKRSMKTUVRWONRUWKcVMfKUWKWMOQUVÔ[\KQSUP[dKSOeMK
cVUfVKU_KQPNSKMWWUW]K̀VNUVQ̀QRMVN\KUWKUỲQQ̀UVKOVdK_Ò[MdKRUKWMZUWRK̀RKOQKWMqP̀WMdK̂\KRS̀QKQMNR̀UVKRUKRSMKTUVQRWPNR̀UVK
nOVOaMWKOVdKRSMKoWNS̀RMNRjKr_KRSMKTUVRWONRUWKZMW_UWYQKOV\KNUVQRWPNR̀UVKONR̀èR\KcVUf̀VaK̀RK̀VeU[eMQ]KUWKWMOQUVÔ[\K
QSUP[dKSOeMKcVUfVK̀RK̀VeU[eMQ]KOKWMNUaV̀sMdKMWWUW]K̀VNUVQ̀QRMVN\KUWKUỲQQ̀UVK̀VKRSMKTUVRWONRKXUNPYMVRQKf̀RSUPRKQPNSK
VUR̀NMKRUKRSMKTUVQRWPNR̀UVKnOVOaMWKOVdKRSMKoWNS̀RMNR]KRSMKTUVRWONRUWKQSO[[KOQQPYMK_P[[KWMQZUVQ̀̂ [̀̀R\K_UWKQPNSK
ZMW_UWYOVNMKOVdKQSO[[K̂MOWKQU[MKWMQZUVQ̀̂ [̀̀R\K_UWKRSMKNUQRQK_UWKNUWWMNR̀UVj

EFGHIHJHItpSMKÛ[̀aOR̀UVQKU_KRSMKTUVRWONRUWKPVdMWKhMNR̀UVKkjijujuKOVdKRS̀QKhMNR̀UVKkjijujiKOWMK_UWKRSMKZPWZUQMKU_K
_OǸ[̀ROR̀VaKNUVQRWPNR̀UVK̂\KRSMKTUVRWONRUWKOVdKOWMKVURK_UWKRSMKZPWZUQMKU_K̀YZUQ̀VaKOVKO__̀WYOR̀eMKÛ[̀aOR̀UVKUVKRSMK
TUVRWONRUWKRUKd̀QNUeMWKMWWUWQ]KUỲQQ̀UVQ]KUWK̀VNUVQ̀QRMVǸMQK̀VKRSMKdMQ̀aVK̀V_UWYOR̀UVK̀VKRSMKTUVRWONRKXUNPYMVRQjKpSMK
TUVRWONRUWvQKWMèMfKU_KRSMKTUVRWONRKXUNPYMVRQK̀QKYOdMK̀VKRSMKTUVRWONRUWvQKNOZOǸR\KOQKOKNUVRWONRUWKOVdKVURKOQKOK
[̀NMVQMdKdMQ̀aVKZWU_MQQ̀UVO[KPV[MQQKURSMWf̀QMKQZMǸ_̀NO[[\KQUKZWUèdMdK̀VKRSMKTUVRWONRKXUNPYMVRQjK

EFGHIHJHGKwÒ[PWMK̂\KRSMKTUVRWONRUWKRUKZWUYZR[\KWMZUWRKOV\KMWWUWQ]K̀VNUVQ̀QRMVǸMQ]KUWKUỲQQ̀UVQK̀VKRSMKTUVRWONRK
XUNPYMVRQKd̀QNUeMWMdK̂\KRSMKTUVRWONRUW]KUWKfS̀NSKRSMKTUVRWONRUWKWMOQUVÔ[\KQSUP[dKSOeMKcVUfVKUWKd̀QNUeMWMd]KQSO[[K
NUVQR̀RPRMKOKfÒeMWK̂\KRSMKTUVRWONRUWKU_KOV\KN[ÒYKRSORKURSMWf̀QMKỲaSRKWMQP[RK̀VKOKNSOVaMK̀VKRSMKTUVRWONRKhPYKUWK
TUVRWONRKp̀YMj

EFGHIHIKLMNOPQMKRSMKTUVRWONRKXUNPYMVRQKOWMKNUYZ[MYMVROW\]KRSMKTUVRWONRUWKQSO[[]K̂M_UWMKQROWR̀VaKMONSKZUWR̀UVKU_KRSMK
bUWc]KNOWM_P[[\KQRPd\KOVdKNUYZOWMKRSMKeOẀUPQKTUVRWONRKXUNPYMVRQKWM[OR̀eMKRUKRSORKZUWR̀UVKU_KRSMKbUWc]KOQKfM[[KOQKRSMK
V̀_UWYOR̀UVK_PWV̀QSMdK̂\KRSMKgfVMWKZPWQPOVRKRUKhMNR̀UVKijkjl]KQSO[[KROcMK_̀M[dKYMOQPWMYMVRQKU_KOV\KMm̀QR̀VaK
NUVd̀R̀UVQKWM[ORMdKRUKRSORKZUWR̀UVKU_KRSMKbUWc]KOVdKQSO[[KÛQMWeMKOV\KNUVd̀R̀UVQKORKRSMKQ̀RMKO__MNR̀VaK̀RjKpSMQMK
Û[̀aOR̀UVQKOWMK_UWKRSMKZPWZUQMKU_K_OǸ[̀ROR̀VaKNUUWd̀VOR̀UVKOVdKNUVQRWPNR̀UVK̂\KRSMKTUVRWONRUWKOVdKOWMKVURK_UWKRSMK
ZPWZUQMKU_Kd̀QNUeMẀVaKMWWUWQ]KUỲQQ̀UVQ]KUWK̀VNUVQ̀QRMVǸMQK̀VKRSMKTUVRWONRKXUNPYMVRQxKSUfMeMW]KRSMKTUVRWONRUWKQSO[[K
ZWUYZR[\KWMZUWRKRUKRSMKTUVQRWPNR̀UVKnOVOaMWKOVdKoWNS̀RMNRKOV\KMWWUWQ]K̀VNUVQ̀QRMVǸMQKUWKUỲQQ̀UVQKd̀QNUeMWMdK̂\KUWK
YOdMKcVUfVKRUKRSMKTUVRWONRUWKOQKOKWMqPMQRK_UWK̀V_UWYOR̀UVKQP̂ỲRRMdKRUKRSMKTUVQRWPNR̀UVKnOVOaMWK̀VKQPNSK_UWYKOQKRSMK
TUVQRWPNR̀UVKnOVOaMWKOVdKoWNS̀RMNRKYO\KWMqP̀WMjKrRK̀QKWMNUaV̀sMdKRSORKRSMKTUVRWONRUWvQKWMèMfK̀QKYOdMK̀VKRSMK
TUVRWONRUWvQKNOZOǸR\KOQKOKNUVRWONRUWKOVdKVURKOQKOK[̀NMVQMdKdMQ̀aVKZWU_MQQ̀UVO[]KPV[MQQKURSMWf̀QMKQZMǸ_̀NO[[\KZWUèdMdK
V̀KRSMKTUVRWONRKXUNPYMVRQjpSMKTUVRWONRUWKQSO[[K̂MKZWMQPYMdKRUKSOeMKMmOỲVMdKRSMKyWUzMNRKQ̀RM{Q|KRUKNUVQ̀dMWK_P[[\KO[[K
NUVd̀R̀UVQKRSORKYO\KSOeMKOK̂MOẀVaKUVKRSMKbUWcKOVdKRUKSOeMKONNUPVRMdK_UWKRSMQMKNUVd̀R̀UVQK̀RQKZWUZUQO[jKpSMK
TUVRWONRUWK̀QKdMMYMdKRUK̂MKOKqPO[̀_̀MdKMmZMWRK̀VKRSMKQ\QRMYQKOVdKNUVQRWPNR̀UVKWMqP̀WMYMVRQKU_KRSMKbUWcKU_K̀RQKTUVRWONRjK
pSMKTUVRWONRUWKSMWM̂\KQZMǸ_̀NO[[\KONcVUf[MdaMQKOVdKdMN[OWMQKRSORKRSMKTUVRWONRKXUNPYMVRQKOWMK_P[[KOVdKNUYZ[MRM]KOWMK
QP__̀ǸMVRKRUKSOeMKMVÔ[MdK̀RKRUKdMRMWỲVMKRSMKNUQRKU_KRSMKbUWc]KOVdKRSORKRSMKXWOf̀VaQ]KRSMKhZMǸ_̀NOR̀UVQ]KOVdKO[[K
oddMVdOKOWMKQP__̀ǸMVRKRUKMVÔ[MKRSMKTUVRWONRUWKRUKNUVQRWPNRKRSMKbUWcKUPR[̀VMdKRSMWM̀VK̀VKONNUWdOVNMKf̀RSKOZZ[̀NÔ[MK
[OfQ]KQRORPRMQ]K̂P̀[d̀VaKNUdMQ]KOVdKWMaP[OR̀UVQ]KOVdKURSMWf̀QMKRUK_P[_̀[[KO[[KU_K̀RQKÛ[̀aOR̀UVQKPVdMWKRSMKTUVRWONRK
XUNPYMVRQjKpSMKTUVRWONRUWKQSO[[KROcMK_̀M[dKYMOQPWMYMVRQKOVdKeMẀ_\K_̀M[dKNUVd̀R̀UVQKOVdKQSO[[KNOWM_P[[\KNUYZOWMKQPNSK
_̀M[dKYMOQPWMYMVRQKOVdKNUVd̀R̀UVQKOVdKURSMWK̀V_UWYOR̀UVKcVUfVKRUKRSMKTUVRWONRUWKf̀RSKRSMKTUVRWONRKXUNPYMVRQK
M̂_UWMKNUYYMVǸVaKONR̀èR̀MQjK}WWUWQ]K̀VNUVQ̀QRMVǸMQKUWKUỲQQ̀UVQKd̀QNUeMWMdKQSO[[K̂MKWMZUWRMdKRUKRSMKTUVQRWPNR̀UVK
nOVOaMWKOVdKRSMKoWNS̀RMNRKORKUVNMjKpSMKMmONRVMQQKU_KaWOdMQ]KM[MeOR̀UVQ]Kd̀YMVQ̀UVQ]KUWK[UNOR̀UVQKàeMVKUVKOV\K
XWOf̀VaQK̀QQPMdK̂\KRSMKoWNS̀RMNR]KUWKRSMKfUWcK̀VQRO[[MdK̂\KURSMWKTUVRWONRUWQ]K̀QKVURKaPOWOVRMMdK̂\KRSMKoWNS̀RMNR]K
TUVQRWPNR̀UVKnOVOaMWKUWKRSMKgfVMWjKpSMKTUVRWONRUWKQSO[[]KRSMWM_UWM]KQOR̀Q_\K̀RQM[_KOQKRUKRSMKONNPWON\KU_KO[[KaWOdMQ]K
M[MeOR̀UVQ]Kd̀YMVQ̀UVQ]KOVdK[UNOR̀UVQjKrVKO[[KNOQMQKU_K̀VRMWNUVVMNR̀UVKU_K̀RQKbUWcKf̀RSKMm̀QR̀VaKUWKURSMWKfUWc]KRSMK
TUVRWONRUWKQSO[[KeMẀ_\KORKRSMKQ̀RMKO[[Kd̀YMVQ̀UVQKWM[OR̀VaKRUKQPNSKMm̀QR̀VaKUWKURSMWKfUWcjKoV\KMWWUWQKdPMKRUKRSMK
TUVRWONRUWvQK_Ò[PWMKRUKQUKeMẀ_\KO[[KQPNSKaWOdMQ]KM[MeOR̀UVQ]Kd̀YMVQ̀UVQ]KUWK[UNOR̀UVQKQSO[[K̂MKZWUYZR[\KWMNR̀_̀MdK̂\KRSMK
TUVRWONRUWKf̀RSUPRKOV\KOdd̀R̀UVO[KNUQRKRUKRSMKgfVMWjK}mNMZRKOQKRUKOV\KWMZUWRMdKMWWUWQ]K̀VNUVQ̀QRMVǸMQKUWKUỲQQ̀UVQ]K
OVdKMmNMZRKOQKRUKNUVNMO[MdKUWKPVcVUfVKNUVd̀R̀UVQ]K̂\KMmMNPR̀VaKRSMKoaWMMYMVR]KRSMKTUVRWONRUWKWMZWMQMVRQKRUKRSMK
gfVMW]KTUVQRWPNR̀UVKnOVOaMW]KOVdKRSMKoWNS̀RMNRKRSORKRSMKbUWcKWMqP̀WMdK̂\KRSMKTUVRWONRKXUNPYMVRQ]K̀VN[Pd̀Va]K
f̀RSUPRK[̀ỲROR̀UV]KO[[KNUVQRWPNR̀UVKdMRÒ[Q]KNUVQRWPNR̀UVKYMOVQ]KYMRSUdQ]KZWUNMdPWMKOVdKRMNSV̀qPMQKVMNMQQOW\KRUK
ZMW_UWYKRSMKbUWc]KPQMKU_KYORMẀO[Q]KQM[MNR̀UVKU_KMqP̀ZYMVRKOVdKWMqP̀WMYMVRQKU_KZWUdPNRKYOVP_ONRPWMWQKOWMKNUVQ̀QRMVRK
f̀RS~K{u|KaUUdKOVdKQUPVdKZWONR̀NMQKf̀RS̀VKRSMKNUVQRWPNR̀UVK̀VdPQRW\xK{i|KaMVMWO[[\KZWMeÒ[̀VaKOVdKONNMZRMdK̀VdPQRW\K
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FGHIJHKJFLHMMNOPHQNRLGSLTSKUVLWXYLGZRLKR[\OKR]RIGFLŜLHI_L̀HKKHIGORFLHMMNOPHQNRLGSLGZRLTSKUVLHIJLWaYLHNNLNH̀FbL
SKJOIHIPRFbLKRc\NHGOSIFbLK\NRFLHIJLSKJRKFL̀ZOPZLQRHKL\MSILGZRLdSIGKHPGSKeFLMRK̂SK]HIPRLŜLGZRLTSKUf

ghijkjiLlZRLdSIGKHPGSKLOFLISGLKR[\OKRJLGSLHFPRKGHOILGZHGLGZRLdSIGKHPGLmSP\]RIGFLHKRLOILHPPSKJHIPRL̀OGZLHMMNOPHQNRLNH̀FbL
FGHG\GRFbLSKJOIHIPRFbLPSJRFbLK\NRFLHIJLKRc\NHGOSIFbLSKLNH̀ \̂NLSKJRKFLŜLM\QNOPLH\GZSKOGORFbLQ\GLGZRLdSIGKHPGSKLFZHNNL
MKS]MGN_LKRMSKGLGSLGZRLdSIFGK\PGOSILnHIHcRKLHIJLoKPZOGRPGLHI_LISIPSÎSK]OG_LJOFPSpRKRJLQ_LSKL]HJRLUIS̀ILGSLGZRL
dSIGKHPGSKLHFLHLKR[\RFGL̂SKLOÎSK]HGOSILF\Q]OGGRJLGSLdSIFGK\PGOSILnHIHcRKLOILF\PZL̂SK]LHFLGZRLdSIFGK\PGOSILnHIHcRKL
HIJLoKPZOGRPGL]H_LKR[\OKRfFZHNNLMRK̂SK]LGZRLTSKULOILHPPSKJHIPRL̀OGZLGZRLdSIGKHPGLmSP\]RIGFLHIJLF\Q]OGGHNFL
HMMKSpRJLM\KF\HIGLGSLqRPGOSILXfrsf

ghijkjtLûLGZRLdSIGKHPGSKLQRNORpRFLGZHGLHJJOGOSIHNLPSFGLSKLGO]RLOFLOIpSNpRJLQRPH\FRLŜLPNHKÔOPHGOSIFLSKLOIFGK\PGOSIFLGZRL
oKPZOGRPGLOFF\RFLOILKRFMSIFRLGSLGZRLdSIGKHPGSKeFLISGOPRFLSKLKR[\RFGFL̂SKLOÎSK]HGOSILM\KF\HIGLGSLqRPGOSIFLXfsfsLSKLXfsfXbL
GZRLdSIGKHPGSKLFZHNNLF\Q]OGLdNHO]FLHFLMKSpOJRJLOILoKGOPNRLrvfLûLGZRLdSIGKHPGSKL̂HONFLGSLMRK̂SK]LGZRLSQNOcHGOSIFLŜL
qRPGOSIFLXfsfsLSKLXfsfXbLGZRLdSIGKHPGSKLFZHNNLMH_LF\PZLPSFGFLHIJLJH]HcRFLGSLGZRLẁ IRKbLF\QxRPGLGSLFRPGOSILrvfrfybLHFL
S̀\NJLZHpRLQRRILHpSOJRJLÔLGZRLdSIGKHPGSKLZHJLMRK̂SK]RJLF\PZLSQNOcHGOSIFfLûLGZRLdSIGKHPGSKLMRK̂SK]FLGZSFRL
SQNOcHGOSIFbLGZRLdSIGKHPGSKLFZHNNLISGLQRLNOHQNRLGSLGZRLẁ IRKLSKLoKPZOGRPGL̂SKLJH]HcRFLKRF\NGOIcL̂KS]LRKKSKFbL
OIPSIFOFGRIPORFLSKLS]OFFOSIFLOILGZRLdSIGKHPGLmSP\]RIGFbL̂SKLJÔ̂RKRIPRFLQRG̀RRIL̂ORNJL]RHF\KR]RIGFLSKLPSIJOGOSIFL
HIJLGZRLdSIGKHPGLmSP\]RIGFbLSKL̂SKLISIPSÎSK]OGORFLŜLGZRLdSIGKHPGLmSP\]RIGFLGSLHMMNOPHQNRLNH̀FbLFGHG\GRFbL
SKJOIHIPRFbLPSJRFbLK\NRFLHIJLKRc\NHGOSIFbLHIJLNH̀ \̂NLSKJRKFLŜLM\QNOPLH\GZSKOGORFflZRLdSIGKHPGSKL]H_LF\Q]OGLzR[\RFGFL
ŜKLuÎSK]HGOSILW{z|u{YLGSLGZRLoKPZOGRPGLGSLZRNML̂HPONOGHGRLGZRLdSIGKHPGSKeFLMRK̂SK]HIPRLŜLGZRLTSKUfL}KOSKLGSL
F\Q]OGGOIcLRHPZLz|ubLGZRLdSIGKHPGSKLFZHNNL̂OKFGLPHKR̂\NN_LFG\J_LHIJLPS]MHKRLGZRLdSIGKHPGLmSP\]RIGFbL̂ORNJLPSIJOGOSIFbL
SGZRKLẁ IRKLMKSpOJRJLOÎSK]HGOSIbLdSIGKHPGSK~MKRMHKRJLdSSKJOIHGOSILmKH̀OIcFbLHIJLMKOSKL}KSxRPGLPSKKRFMSIJRIPRL
HIJLJSP\]RIGHGOSILGSLJRGRK]OIRLGZHGLGZRLOÎSK]HGOSILGSLQRLKR[\RFGRJLOFLISGLKRHFSIHQN_LSQGHOIHQNRL̂KS]LF\PZLFS\KPRFfL
lZRLdSIGKHPGSKLFZHNNLF\Q]OGLRHPZLz|uLF\̂̂OPORIGN_LOILHJpHIPRLŜLGZRLJHGRLQ_L̀ZOPZLF\PZLOÎSK]HGOSILOFLKR[\OKRJLOIL
SKJRKLGSLHNNS̀LGZRLoKPZOGRPGLF\̂̂OPORIGLGO]RLGSLMRK]OGLHJR[\HGRLKRpOR̀LHIJLKRFMSIFRLHIJLGSLMRK]OGLdSIGKHPGSKL
PS]MNOHIPRL̀OGZLGZRLNHGRFGLPSIFGK\PGOSILFPZRJ\NRfLlZRLdSIGKHPGSKLFZHNNLKRO]Q\KFRLGZRLẁ IRKLH]S\IGFLPZHKcRJLQ_LGZRL
oKPZOGRPGL̂SKLz|uLKRFMSIFRFLGZHGLOILGZRLSMOIOSILŜLGZRLoKPZOGRPGL̀RKRLHpHONHQNRL̂KS]LHLPHKR̂\NLKRpOR̀LŜLGZRLdSIGKHPGL
mSP\]RIGFbL̂ORNJLPSIJOGOSIFbLSGZRKLẁ IRKLMKSpOJRJLOÎSK]HGOSIbLdSIGKHPGSK~MKRMHKRJLdSSKJOIHGOSILmKH̀OIcFbLHIJL
MKOSKL}KSxRPGLPSKKRFMSIJRIPRLHIJLJSP\]RIGHGOSIf

ghijkj�LûLGZRLdSIGKHPGSKbLJ\KOIcLGZRLMKScKRFFLŜLGZRLTSKUbLJOFPSpRKFLHI_LJOFPKRMHIPORFLQRG̀RRILGZRLmKH̀OIcFLHIJLGZRL
qMRPÔOPHGOSIFbLRKKSKFLHIJ�SKLS]OFFOSIFLSILGZRLmKH̀OIcFbLSKLHI_LJOFPKRMHIPORFLQRG̀RRILMZ_FOPHNLPSIJOGOSIFLŜLGZRL
TSKULHIJLGZRLmKH̀OIcFbLHIJLZHFLISGÔORJLGZRLoKPZOGRPGLHIJLdSIFGK\PGOSILnHIHcRKLOIL̀KOGOIcL\IJRKLqRPGOSILXfsfrbLISL
JRpOHGOSIFL̂KS]LGZRLdSIGKHPGLmSP\]RIGFLFZHNNLQRLMRK̂SK]RJLQ_LGZRLdSIGKHPGSKL\IGONLOGLKRPROpRFLHMMKSpHNLOIL̀KOGOIcL
K̂S]LGZRLoKPZOGRPGLGZKS\cZLGZRLdSIFGK\PGOSILnHIHcRKfLoI_LTSKULMRK̂SK]RJLĤGRKLF\PZLJOFPSpRK_L̀OGZS\GLGZRLHMMKSpHNL
ŜLGZRLoKPZOGRPGLFZHNNLQRLHGLGZRLdSIGKHPGSKeFLFSNRLKOFULHIJLR�MRIFRf

ghijkj�LlZRLdSIGKHPGSKLOFLISGLKR[\OKRJLGSLHFPRKGHOILGZHGLGZRLdSIGKHPGLmSP\]RIGFLHKRLOILHPPSKJHIPRL̀OGZLHMMNOPHQNRLNH̀FbL
FGHG\GRFbLSKJOIHIPRFbLPSJRFbLK\NRFLHIJLKRc\NHGOSIFbLSKLNH̀ \̂NLSKJRKFLŜLM\QNOPLH\GZSKOGORFbLQ\GLGZRLdSIGKHPGSKLFZHNNL
MKS]MGN_LKRMSKGLGSLGZRLdSIFGK\PGOSILnHIHcRKLHIJLGZRLoKPZOGRPGLHI_LISIPSÎSK]OG_LJOFPSpRKRJLQ_LSKL]HJRLUIS̀ILGSL
GZRLdSIGKHPGSKLHFLHLz|uLF\Q]OGGRJLGSLGZRLoKPZOGRPGf

ghijkj��ûLGZRLdSIGKHPGSKLQRNORpRFLGZHGLHJJOGOSIHNLPSFGLSKLGO]RLOFLOIpSNpRJLQRPH\FRLŜLPNHKÔOPHGOSIFLSKLOIFGK\PGOSIFLGZRL
oKPZOGRPGLOFF\RFLOILKRFMSIFRLGSLGZRLdSIGKHPGSKeFLISGOPRFLSKLz|uFLM\KF\HIGLGSLqRPGOSIFLXfsfrbLXfsfsbLXfsfabLXfsfvLSKLXfsf�bL
GZRLdSIGKHPGSKLFZHNNL]HURLHLdNHO]LHFLMKSpOJRJLOILoKGOPNRLrvfLûLGZRLdSIGKHPGSKL̂HONFLGSLMRK̂SK]LGZRLSQNOcHGOSIFLŜL
qRPGOSIFLXfsfrbLXfsfsbLXfsfabLXfsfvLSKLXfsf�bLGZRLdSIGKHPGSKLFZHNNLMH_LF\PZLPSFGFLHIJLJH]HcRFLGSLGZRLẁ IRKLHFL̀S\NJLZHpRL
QRRILHpSOJRJLÔLGZRLdSIGKHPGSKLZHJLMRK̂SK]RJLF\PZLSQNOcHGOSIFfLûLGZRLdSIGKHPGSKLMRK̂SK]FLGZSFRLSQNOcHGOSIFbLGZRL
dSIGKHPGSKLFZHNNLISGLQRLNOHQNRLGSLGZRLẁ IRKLSKLGZRLoKPZOGRPGL̂SKLJH]HcRFLKRF\NGOIcL̂KS]LRKKSKFbLOIPSIFOFGRIPORFLSKL
S]OFFOSIFLOILGZRLdSIGKHPGLmSP\]RIGFbL̂SKLJÔ̂RKRIPRFLQRG̀RRIL̂ORNJL]RHF\KR]RIGFLSKLPSIJOGOSIFLHIJLGZRLdSIGKHPGL
mSP\]RIGFbLSKL̂SKLISIPSÎSK]OGORFLŜLGZRLdSIGKHPGLmSP\]RIGFLGSLHMMNOPHQNRLNH̀FbLFGHG\GRFbLSKJOIHIPRFbLPSJRFbLK\NRFL
HIJLKRc\NHGOSIFbLHIJLNH̀ \̂NLSKJRKFLŜLM\QNOPLH\GZSKOGORFf

ghijkj�LlZRLdSIGKHPGSKLFZHNNLQRLKRFMSIFOQNRL̂SKLNH_OIcLS\GLGZRLTSKUbLFZHNNLMKSGRPGLHIJLMKRFRKpRLGZRLRFGHQNOFZRJL
KR̂RKRIPRLMSOIGFLHIJLFZHNNL]HURLISLPZHIcRFLSKLKRNSPHGOSIFL̀OGZS\GLGZRLMKOSKL̀KOGGRILHMMKSpHNLŜLẁ IRKfLlZRLdSIGKHPGSKL
FZHNNLKRMSKGLGSLGZRLdSIFGK\PGOSILnHIHcRKLHIJLoKPZOGRPGL̀ZRIRpRKLHI_LKR̂RKRIPRLMSOIGLOFLNSFGLSKLJRFGKS_RJLSKLKR[\OKRFL
KRNSPHGOSILQRPH\FRLŜLIRPRFFHK_LPZHIcRFLOILcKHJRFLSKLNSPHGOSIFbLHIJLFZHNNLQRLKRFMSIFOQNRL̂SKLGZRLHPP\KHGRLKRMNHPR]RIGL
SKLKRNSPHGOSILŜLF\PZLKR̂RKRIPRLMSOIGFLQ_LMKŜRFFOSIHNN_L[\HNÔORJLMRKFSIIRNf
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EFGHIHJHKLMNOLPQRSTUVSQTLWNUXXLYOLTOZ[\TO]LSQLOWSUYX\WNLVORSOTX\ROŴLOXO_US\QRWLUR]LXQVUS\QRLQ̀LN\WLaQTbLaNORL\SL\WL
TOZ[\TO]L̀QTLSNOLYORÒ\SLQ̀LQSNOTLPQRSTUVSQTWLROO]\RcLSNOL\R̀QTdUS\QRLSQLVQQT]\RUSOLXQVUS\QRLQ̀LSNO\TLaQTbe

EFGHIHfLgNORO_OTLSNOLhTUa\RcWLWNQaLOi\WS\RcLQTLQSNOTLVQRWST[VS\QRLRQSLTOZ[\TO]LUWLjUTSLQ̀LSNOLPQRSTUVSLgQTb̂L\SL\WL
[R]OTWSQQ]LSNUSL\SL\WLWQLWNQaRLUWLULdUSSOTLQ̀L\R̀QTdUS\QRLUR]LSNUSLSNOLkaROT̂LaN\XOLYOX\O_\RcLW[VNL\R̀QTdUS\QRLSQLYOL
W[YWSURS\UXXlLVQTTOVŜLUWW[dOWLRQLTOWjQRW\Y\X\SlLSNOTOQ̀eLMNOLPQRSTUVSQTLWNUXXLdUbOL\SWOX̀L̀Ud\X\UTLa\SNLUXXLVQR]\S\QRWL
Ù̀OVS\RcLSNOLRUS[TOLUR]LdURROTLQ̀LVQR][VS\RcLSNOLgQTbe

EFGHIHKmLPXU\dWL̀QTLU]]\S\QRUXLVQdjORWUS\QRLQTLOiSORW\QRLQ̀LS\dOL][OLSQLSNOLPQRSTUVSQTnWL̀U\X[TOLSQL̀Ud\X\UT\oOL\SWOX̀L
a\SNLSNOLVQR]\S\QRWLUSLSNOLW\SOLa\XXLRQSLYOLUXXQaO]e
pqrsFKI

EFGHGHKLMNOLPQRSTUVSQTLWNUXXLW[jOT_\WOLUR]L]\TOVSLSNOLgQTb̂L[W\RcLSNOLPQRSTUVSQTnWLYOWSLWb\XXLUR]LUSSORS\QReLUSSORS\QR̂L
UR]LWNUXXLVQdjXOSOLSNOLgQTbL\RLULcQQ]LUR]LaQTbdURX\bOLdURROTL\RLUVVQT]URVOLa\SNLSNOLPQRSTUVSLhQV[dORSWeLMNOL
PQRSTUVSQTLWNUXXLYOLWQXOXlLTOWjQRW\YXOL̀QT̂LUR]LNU_OLVQRSTQXLQ_OT̂LVQRWST[VS\QRLdOURŴLdOSNQ]ŴLSOVNR\Z[OŴLWOZ[ORVOŴL
UR]LjTQVO][TOŴLjTQVO][TOWLUR]L̀QTLVQQT]\RUS\RcLUXXLjQTS\QRWLQ̀LSNOLgQTbL[R]OTLSNOLPQRSTUVSeLt̀LSNOLPQRSTUVSL
hQV[dORSWLc\_OLWjOV\̀\VL\RWST[VS\QRWLVQRVOTR\RcLVQRWST[VS\QRLdOURŴLdOSNQ]ŴLSOVNR\Z[OŴLWOZ[ORVOŴLQTLjTQVO][TOŴL
SNOLPQRSTUVSQTLWNUXXLO_UX[USOLSNOLuQYW\SOLWÙOSlLSNOTOQ̀LUR]LWNUXXLYOLWQXOXlLTOWjQRW\YXOL̀QTLSNOLuQYW\SOLWÙOSlLQ̀LW[VNL
dOURŴLdOSNQ]ŴLSOVNR\Z[OŴLWOZ[ORVOŴLQTLjTQVO][TOWeLt̀LSNOLPQRSTUVSQTL]OSOTd\ROWLSNUSLW[VNLdOURŴLdOSNQ]ŴL
SOVNR\Z[OŴLWOZ[ORVOWLQTLjTQVO][TOWLdUlLRQSLYOLWÙÔLSNOLPQRSTUVSQTLWNUXXLc\_OLS\dOXlLRQS\VOLSQLSNOLkaROT̂LSNOL
PQRWST[VS\QRLvURUcOT̂LUR]LSNOLwTVN\SOVŜLUR]LWNUXXLjTQjQWOLUXSOTRUS\_OLdOURŴLdOSNQ]ŴLSOVNR\Z[OŴLWOZ[ORVOŴLQTL
jTQVO][TOWeLMNOLwTVN\SOVSLWNUXXLO_UX[USOLSNOLjTQjQWO]LUXSOTRUS\_OLWQXOXlL̀QTLVQR̀QTdURVOLa\SNLSNOL]OW\cRL\RSORSL̀QTLSNOL
VQdjXOSO]LVQRWST[VS\QReLMNOLPQRWST[VS\QRLvURUcOTLWNUXXLTO_\OaLSNOLjTQjQWO]LUXSOTRUS\_OL̀QTLWOZ[ORV\RĉL
VQRWST[VSUY\X\Sl̂LUR]LVQQT]\RUS\QRL\djUVSWLQRLSNOLQSNOTLPQRSTUVSQTWeLxRXOWWLSNOLwTVN\SOVSLQTLSNOLPQRWST[VS\QRLvURUcOTL
QYuOVSWLSQLSNOLPQRSTUVSQTnWLjTQjQWO]LUXSOTRUS\_ÔLSNOLPQRSTUVSQTLWNUXXLjOT̀QTdLSNOLgQTbL[W\RcL\SWLUXSOTRUS\_OLdOURŴL
dOSNQ]ŴLSOVNR\Z[OŴLWOZ[ORVOŴLQTLjTQVO][TOWeW[YuOVSLSQLSNOLVQQT]\RUS\QRLQ̀LSNOLPQRWST[VS\QRLvURUcOTeLgNOTOLSNOL
hTUa\RcWLQTLyTQuOVSLvUR[UXLdUbOLTÒOTORVOLSQLjUTS\V[XUTLVQRWST[VS\QRLdOURŴLdOSNQ]ŴLSOVNR\Z[OŴLWOZ[ORVOWLQTL
jTQVO][TOWLQTL\R]\VUSOLQTL\djXlLSNUSLW[VNLUTOLSQLYOL[WO]L\RLVQRROVS\QRLa\SNLSNOLPQRSTUVSQTnWLgQTb̂LW[VNLTÒOTORVOL\WL
\RSOR]O]LQRXlLSQL\R]\VUSOLSNUSLSNOLPQRSTUVSQTnWLgQTbL\WLSQLjTQ][VOLUSLXOUWSLSNOLZ[UX\SlLQ̀LSNOLaQTbL\djX\O]LYlLSNOL
QjOTUS\QRWL]OWVT\YO]̂LY[SLSNOLUVS[UXL]OSOTd\RUS\QRLUWLSQLaNOSNOTLQTLRQSLSNOL]OWVT\YO]LQjOTUS\QRWLdUlLYOLWÙOXlLQTL
W[\SUYXlLOdjXQlO]L\RLSNOLjOT̀QTdURVOLQ̀LSNOLPQRSTUVSQTnWLgQTbLWNUXXLYOLSNOLWQXOLTOWjQRW\Y\X\SlLQ̀LSNOLPQRSTUVSQTeLwXXL
XQWŴL]UdUcÔLX\UY\X\Sl̂LQTLVQWSLQ̀LVQTTOVS\RcL]ÒOVS\_OLgQTbLUT\W\RcL̀TQdLSNOLOdjXQldORSLQ̀LULWjOV\̀\VLVQRWST[VS\QRL
dOURŴLdOSNQ]̂LSOVNR\Z[ÔLWOZ[ORVÔLQTLjTQVO][TOLWNUXXLYOLYQTROLWQXOXlLYlLSNOLPQRSTUVSQTe

EFGHGHILMNOLPQRSTUVSQTLWNUXXLYOLTOWjQRW\YXOLSQLSNOLkaROTL̀QTLUVSWLUR]LQd\WW\QRWLQ̀LSNOLPQRSTUVSQTnWLOdjXQlOOŴL
z[YVQRSTUVSQTWLz[YVQRSTUVSQTŴLz[jjX\OTŴLUR]LSNO\TLUcORSWLUR]LOdjXQlOOŴLUR]LQSNOTLjOTWQRWLQTLORS\S\OWLjOT̀QTd\RcL
jQTS\QRWLQ̀LSNOLgQTbL̀QT̂LQTLQRLYONUX̀LQ̀̂LSNOLPQRSTUVSQTLQTLURlLQ̀L\SWLz[YVQRSTUVSQTWez[YVQRSTUVSQTŴLz[jjX\OTWLQTL
z[Y{W[YVQRSTUVSQTŴLUR]L̀QTLURlL]UdUcOŴLXQWWOŴLVQWSWLUR]LOijORWOWLTOW[XS\RcL̀TQdLW[VNLUVSWLQTLQd\WW\QRŴL\RVX[]\RcL
Y[SLRQSLX\d\SO]LSQLTOUWQRUYXOLUSSQTROlWnL̀OOWe

EFGHGHGLMNOLPQRSTUVSQTLWNUXXLYOLTOWjQRW\YXOL̀QTL\RWjOVS\QRLQ̀LjQTS\QRWLQ̀LSNOLyTQuOVSLUXTOU]lLjOT̀QTdO]LSQL]OSOTd\ROL
SNUSLW[VNLjQTS\QRWLUTOL\RLjTQjOTLVQR]\S\QRLSQLTOVO\_OLW[YWOZ[ORSLgQTbeVQQT]\RUS\RcLSNOLaQTbLQ̀L\SWLQaRL̀QTVOWLUR]LSNOL
aQTbLQ̀Lz[YVQRSTUVSQTWLORcUcO]LYlL\SLSQLjOT̀QTdLSNOLgQTbLQ̀LSNOLyTQuOVSLQRL\SWLYONUX̀eLMNOLPQRSTUVSQTLWNUXXLW[jjXlLSQL
\SWLQaRLaQTbL̀QTVOŴLUR]Lz[YVQRSTUVSQTWLORcUcO]LYlL\SLSQLjOT̀QTdLjQTS\QRWLQ̀L\SWLgQTb̂LVQj\OWLQ̀LSNOLhTUa\RcWLUR]L
yTQuOVSLvUR[UXWL̀QTLSNOLaQTbLSQLYOLjOT̀QTdO]LYlLW[VNL\R]\_\][UXW|ORS\S\OWLQRL\SWLYONUX̀eL

EFGHGHGHKLMNOLPQRSTUVSQTLWNUXXLVQQT]\RUSOL\SWLQjOTUS\QRWLUR]LVQQjOTUSOLa\SNLSNQWOLQ̀LQSNOTLPQRSTUVSQTWLjOT̀QTd\RcL
aQTbLQRLSNOLyTQuOVSLQTLW\SOLSNOTOQ̀LSQLORW[TOLÒ̀\V\ORSLUR]LQT]OTXlL\RWSUXXUS\QRLQ̀LOUVNLjUTSLQ̀LSNOLgQTbeLPQQjOTUS\QRL
a\XXLYOLTOZ[\TO]L\RLSNOLUTTURcOdORSL̀QTLSNOLWSQTUcOLQ̀LdUSOT\UXWLUR]L\RLSNOL]OSU\XO]LOiOV[S\QRLQ̀LSNOLgQTbeLMNOL
PQRSTUVSQTLWNUXXLTOdU\RL\R̀QTdO]LQ̀LSNOLjTQcTOWWLUR]LSNOL]OSU\XLaQTbLQ̀LQSNOTLPQRSTUVSQTWLUR]LWNUXXLRQS\̀lLSNOL
PQRWST[VS\QRLvURUcOTL\ddO]\USOXlLQ̀LXUVbLQ̀LjTQcTOWWLQTL]ÒOVS\_OLaQTbdURWN\jLQRLSNOLjUTSLQ̀LQSNOTLPQRSTUVSQTŴL
aNOTOLW[VNL]OXUlLQTLW[VNL]ÒOVS\_OLaQTbdURWN\jLa\XXL\RSOT̀OTOLa\SNLPQRSTUVSQTnWLQaRLQjOTUS\QRWeL}U\X[TOLQ̀LSNOL
PQRSTUVSQTLSQLbOOjL\R̀QTdO]LQ̀LSNOLaQTbLjTQcTOWW\RcLQRLSNOLW\SOLQTLSQLc\_OLRQS\VOLQ̀LXUVbLQ̀LjTQcTOWWLQTL]ÒOVS\_OL
aQTbdURWN\jLYlLQSNOTWLWNUXXLYOLVQRWST[O]LUWLUVVOjSURVOLQ̀LSNOLjTQcTOWWLQ̀LaQTbLUR]LVQQT]\RUS\QRLa\SNLPQRSTUVSQTnWL
QaRLgQTbe
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FGHIHIHIJ�KLMNOPQRSTURPSVWNPXYZ[TRZPQWN\Q]MSNRLMNOPQRSTURN̂PU\_MQRWNWLTYYNZQUY\]M̀NaZRLP\RNYZ_ZRTRZPQ̀NRLMNbPYYPaZQ[c
Id eMfZMaNPbNTYYNWgMUZbZM]NUPQWRS\URZPQNTQ]NZQWRTYYTRZPQNgSPUM]\SMWNaZRLNZRWNM_gYPhMMWNTQ]iPSN

j\XUPQRSTURPSẀNZQUY\]ZQ[̀NaZRLP\RNYZ_ZRTRZPQ̀NRLPWMNSMUP__MQ]M]NXhN_TQ\bTUR\SMSẀNgSZPSNRPNRLMN
UP__MQUM_MQRNPbNRLMNSMYMfTQRNgPSRZPQNPbNRLMNkPSlNRPNXMNgMSbPS_M]m

IJ n]fZWZQ[NRLMNOPQWRS\URZPQNoTQT[MSNTQ]NRLMNnSULZRMURc
Id ZbNTNWgMUZbZM]NgSPUM]\SMN]MfZTRMWNbSP_NXMWRNUPQWRS\URZPQNgSTURZUMp
IJ ZbNbPYYPaZQ[NTNgSPUM]\SMNaZYYNTbbMURNTQhNaTSSTQRZMẀNZQUY\]ZQ[NRLMNOPQRSTURPSVWN[MQMSTYN

aTSSTQRhpNPS
IH PbNTQhNPXqMURZPQWNRLMNOPQRSTURPSN_ThNLTfMNRPNTNgSPUM]\SMm

IH rSPgPWZQ[NTYRMSQTRZfMNgSPUM]\SMẀNTWNTggSPgSZTRM̀NaLZULNgSPUM]\SMWNWLTYYNXMNUPfMSM]NXhNRLMN
OPQRSTURPSVWNaTSSTQRhNTWN]MWUSZXM]NZQNjMURZPQNsmtNLMSMPbm

Iu KLMNOPQRSTURPSNWLTYYNXMNSMWgPQWZXYMNbPSNPS[TQZvZQ[NTQ]NUPQ]\URZQ[NgSMwZQWRTYYTRZPQNUPQbMSMQUMWNTQ]N
_\WRNUPPS]ZQTRMNW\ULNUPQbMSMQUMWNaZRLNRLMNnSULZRMURNTQ]NRLMNOPQWRS\URZPQNoTQT[MSm

FGHIHIHIHxKLMNOPQRSTURPSNTQ]NZRWNj\XUPQRSTURPSWNaPSlZQ[NPQNRLMNrSPqMURNWLTYYNTRRMQ]NTNgSMUPQWRS\URZPQNUPQbMSMQUMyWzNPSN
_MMRZQ[yWzNTWN]MM_M]NQMUMWWTShNXhNRLMNOPQWRS\URZPQNoTQT[MSNRPNUPPS]ZQTRMNTYYNkPSlNyMm[m̀N]M_PYZRZPQ̀NZQWRTYYTRZPQ̀N
MRUmz̀NTQ]NTWNSM{\ZSM]NXhNRLMNrSPqMURNoTQ\TYm

FGHIHIuNKLMNOPQRSTURPSNWLTYYNQPRNXMNSMYZMfM]NPbNPXYZ[TRZPQWNRPNgMSbPS_NRLMNkPSlNZQNTUUPS]TQUMNaZRLNRLMNOPQRSTURN
P̂U\_MQRWNMZRLMSNXhNTURZfZRZMWNPSN]\RZMWNPbNRLMNOPQWRS\URZPQNoTQT[MSNPSNRLMNnSULZRMURNZQNRLMZSNT]_ZQZWRSTRZPQNPbNRLMN
OPQRSTUR̀NPSNXhNRMWRẀNZQWgMURZPQWNPSNTggSPfTYWNSM{\ZSM]NPSNgMSbPS_M]NXhNgMSWPQWNPRLMSNRLTQNRLMNOPQRSTURPSmNKLMN
OPQRSTURPSNWLTYYN_TZQRTZQNUP_gYMRMNZQWgMURZPQNSMUPS]WNTQ]NRMWRN]TRMNRPNMQW\SMNRLMN{\TYZRhNPbNRLMNkPSlNZWNZQNWRSZURN
UP_gYZTQUMNaZRLNRLMNSM{\ZSM_MQRWNPbNRLMNOPQRSTURN̂PU\_MQRWm

FGHIHI|NkLMSMNM{\Zg_MQRNYZQMẀNgZgZQ[̀N]\URaPSl̀NTQ]iPSNUPQ]\ZRNTSMNWLPaQN]ZT[ST__TRZUTYYh̀NRLMNOPQRSTURPSNWLTYYNXMN
SMWgPQWZXYMNbPSNRLMNUPPS]ZQTRZPQNTQ]NPS]MSYhNTSSTQ[M_MQRNPbNRLMNfTSZP\WNYZQMWNPbNgZgZQ[NTQ]NUPQ]\ZRNZQUY\]M]NZQNRLMN
kPSlNPbNZRWNOPQRSTURmNKLMNOPQRSTURPSNWLTYYNUPPS]ZQTRMNRLMNaPSlNPbNZRWNj\XUPQRSTURPSWNTQ]NgSMfMQRNTYYNZQRMSbMSMQUMWN
XMRaMMQNPSNT_PQ[NM{\Zg_MQR̀NYZQMWNPbNgZgZQ[̀NTQ]NTSULZRMUR\STYNbMTR\SMẀNTQ]NTfPZ]NTQhN\QWZ[LRYhNTSSTQ[M_MQRWNZQN
M}gPWM]NTSMTWmNKLZWNjMURZPQNWLTYYNQPRNXMNUPQWRS\M]NTWNYZ_ZRZQ[NTQhNPXYZ[TRZPQNPbNRLMNOPQRSTURPSN\Q]MSNTQhNPRLMSN
gSPfZWZPQNPbNRLMNOPQRSTURN̂PU\_MQRWm

FGHIHI~NKLMNOPQRSTURPSNWLTYYNXMNSMWgPQWZXYMNbPSNZQWgMURZPQNPbNgPSRZPQWNPbNRLMNrSPqMURNTYSMT]hNgMSbPS_M]NRPN]MRMS_ZQMN
RLTRNW\ULNgPSRZPQWNTSMNZQNgSPgMSNUPQ]ZRZPQNRPNSMUMZfMNW\XWM{\MQRNkPSlm

FGHIHI�NKLMNOPQRSTURPS̀NZRWNM_gYPhMMWNTQ]Nj\XUPQRSTURPSẀNWLTYYNXMNW\XqMURNRPNW\ULNS\YMWNTQ]NSM[\YTRZPQWNbPSNRLMN
UPQ]\URNPbNkPSlNTWNRLMN�aQMSN_ThNMWRTXYZWL̀NZQUY\]ZQ[NX\RNQPRNYZ_ZRM]NRP̀NRLMNOPQWRS\URZPQNe\YMWNTQ]NeM[\YTRZPQWNWMRN
bPSRLNZQNjMURZPQNsm�sm�mNKLMNOPQRSTURPSNWLTYYNXMNSMWgPQWZXYMNbPSNRLMNMQbPSUM_MQRNT_PQ[NZRWNM_gYPhMMWNPbNRLMN�aQMSVWN
ZQWRS\URZPQWm

FGHIHI�NKLMNOPQRSTURPSNWLTYYNZQWgMURNTYYN_TRMSZTYWNTWN]MYZfMSM]NRPNRLMNrSPqMURNWZRMNTQ]NWLTYYNSMqMURNTQhN_TRMSZTYWNRLTRNaZYYN
QPRNUPQbPS_NaZRLNRLMNSM{\ZSM_MQRWNPbNRLMNOPQRSTURN̂PU\_MQRWNaLMQNgSPgMSYhNZQWRTYYM]mN

FGHIHI�NKLMNOPQRSTURPSNWLTYYNXMNSMWgPQWZXYMNbPSNTQ]NUPPS]ZQTRMNTQhNTQ]NTYYNZQWgMURZPQWNSM{\ZSM]NXhNTQhN[PfMSQ_MQRTYN
XP]hNLTfZQ[Nq\SZW]ZURZPQNPfMSNRLMNrSPqMURmN�TZY\SMNRPNPXRTZQNTQhNgMS_ZRẀNYZUMQWMWNPSNPRLMSNTggSPfTYWNXMUT\WMNPbNRLMN
bTZY\SMNPbNRLMNOPQRSTURPSNRPNUPQbPS_NRPNRLZWNSM{\ZSM_MQRNWLTYYNQPRNM}RMQ]NRLMNOPQRSTURNRZ_M̀NTQ]NRLMNOPQRSTURPSNWLTYYNQPRN
XMNMQRZRYM]NRPNTQhNZQUSMTWMNZQNRLMNOPQRSTURNj\_NRLMSMbPSMmN�QNT]]ZRZPQ̀NTQhNT]]ZRZPQTYNUPWRWNTQ]NM}gMQWMWNPbNTQhNQTR\SMN
ZQU\SSM]NXhNRLMN�aQMSNTWNTNSMW\YRNPbNRLMNOPQRSTURPSVWNbTZY\SMNRPNUPQbPS_NRPNRLZWNSM{\ZSM_MQRNWLTYYNUPQWRZR\RMNTNULTS[MN
T[TZQWRNRLMNOPQRSTURPSVWNOPQRSTURmN

FGHIHId�N���������cNj\ULNaPSlNTWNUPQQMURZPQWNRPNM}ZWRZQ[NWMaMSẀNgY\_XZQ[̀NLMTRZQ[̀NTQ]NMYMURSZUTYNWhWRM_WNWLTYYNXMN
UPPS]ZQTRM]NTRNTNRZ_MNT[SMMTXYMNRPNRLMN�aQMS̀NRLMNnSULZRMUR̀NTQ]NRLMNOPQWRS\URZPQNoTQT[MS̀NTQ]NWLTYYNXMN]MRMS_ZQM]N
TQ]NT[SMM]NRPNaMYYNZQNT]fTQUMNPbNRLMNTUR\TYNgMSbPS_TQUMNPbNW\ULNaPSlNWPNTWNRPNZQRMSbMSMNTWNYZRRYMNTWNgPWWZXYMNaZRLNRLMN
PgMSTRZPQNTQ]N\WMNPbNRLMN�aQMSVWNM}ZWRZQ[NbTUZYZRZMWmNjL\R]PaQWN_\WRNXMNUPPS]ZQTRM]NRLSP\[LNRLMNOPQWRS\URZPQN
oTQT[MSmNKLMNUPQRZQ\M]N\QZQRMSS\gRM]NPgMSTRZPQNPbNTYYNbTUZYZRZMWNPbNRLMN�aQMSVWNX\ZY]ZQ[WNZWNMWWMQRZTYmN�bNTQhNM}ZWRZQ[N
bTUZYZRZMWN_\WRNXMNZQRMSS\gRM]̀NRLMNOPQRSTURPSNbPSNRLMNkPSlNWLTYYNgSPfZ]MNTYYNQMUMWWTShNRM_gPSTShNbTUZYZRZMWNTQ]N
UPQQMURZPQWNQMUMWWTShNbPSN_TZQRTZQZQ[NRLMWMNM}ZWRZQ[NbTUZYZRZMWNTRNQPNZQUSMTWMNZQNRLMNOPQRSTURNj\_NM}UMgRNTWNPRLMSaZWMN
WgMUZbZM]mN�PN_MULTQZUTỲNLMTRZQ[̀NgY\_XZQ[̀NWgSZQlYMS̀NPSNMYMURSZUNWMSfZUMNWLTYYNXMNZQRMSS\gRM]NTRNTQhNRZ_MNM}UMgRNTWN
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FGGHIJKLMNOMFLJFOPKMQRMSTKMUVOKHMIHMVTKOMSTKMQWNXLNOYZMFHKMOISMIPPWGNKLMFOLMZTFXXMQKMPIIHLNOFSKLMVNSTMSTKMUVOKH[MFZM
VKXXMFZMSTKM\IOZSHWPSNIOM]FOFYKĤM_XXMPÌ ẀONPFSNIOMZRZSK̀ZM̀WZSMQKM̀FNOSFNOKLMVNSTIWSMNOSKHHWGSNIÔM_ZM̀WPTM
HKXFSKLMVIHaMFZMGIZZNQXKMZTFXXMQKMGKHbIH̀KLMGHNIHMSIMZTWSLIVOZ[MZIMFZMSIM̀NOǸNcKMSTKMGKHNILMIbMZTWSMLIVÔM_XXM
F̀SKHNFX[MKdWNG̀ KOS[MFOLM̀FOGIVKHMOKPKZZFHRMNOMSTKMGKHbIH̀FOPKMIbMFMZTWSLIVOMZTFXXMQKMIOMZNSKMGHNIHMSIMNOSKHHWGSNIOM
IbMZKHJNPK̂
efghijk

limnknjMoOXKZZMISTKHVNZKMGHIJNLKLMNOMSTKM\IOSHFPSMpIPẀ KOSZ[MSTKM\IOSHFPSIHMZTFXXMGHIJNLKMFOLMGFRMbIHMXFQIH[MXFQIHMqFSM
FGGXNPFQXKMGHKJFNXNOYMVFYKMHFSKZr[M̀FSKHNFXZ[MKdWNG̀ KOS[MSIIXZ[MPIOZSHWPSNIOMKdWNG̀ KOSMFOLM̀FPTNOKHR[MVFSKH[MTKFS[M
WSNXNSNKZ[MSHFOZGIHSFSNIO[MFOLMISTKHMbFPNXNSNKZMFOLMZKHJNPKZMOKPKZZFHRMbIHMGHIGKHMKsKPWSNIOMFOLMPÌ GXKSNIOMIbMSTKMtIHa[M
VTKSTKHMSK̀GIHFHRMIHMGKH̀FOKOSMFOLMVTKSTKHMIHMOISMNOPIHGIHFSKLMIHMSIMQKMNOPIHGIHFSKLMNOMSTKMtIHâM_XXM̀FSKHNFXZM
GHIJNLKLMQRM\IOSHFPSIHMZTFXXMQKMOKV̂MMuTKM\IOSHFPSIHMZTFXXMVIHaMPIOSNOWIWZXRMFOLMKsGKLNSNIWZXRMSTHIWYTMPÌ GXKSNIOM
IbMSTKMtIHâMuǸKMNZMIbMSTKMKZZKOPK̂

vwxyzy{y{w|ISVNSTZSFOLNOYMFORMISTKHMGHIJNZNIOMIbMSTKM\IOSHFPSMpIPẀ KOSZ[M\IOSHFPSIHMZTFXXMGKHbIH̀MFSMXKFZSMSVKOSRM
bNJKMq}~�rMGKHPKOSMIbMSTKMbNKXLMVIHaMVNSTMNSZMIVOMbWXX�SǸKMK̀GXIRKKẐMM�IHMSTKMGWHGIZKMIbMSTKMGHKPKLNOYMZKOSKOPKMFORM
GFHSMIbMSTKMVIHaMGKHbIH̀KLMQRMZWGKHJNZIHRMGKHZIOOKXMqGKHZIOZMFQIJKMXKJKXMIbMbIHK̀FOrMIHMQRMIbbNPKMGKHZIOOKXMZTFXXMOISM
QKMPIOZNLKHKLMGFHSMIbMSTKMtIHaMGKHbIH̀KLMQRM\IOSHFPSIH�ZMK̀GXIRKKẐMM�WPTMNSK̀ZMFZMQIOLZ[MPKHSNbNPFSKZ[MZTIGM
LHFVNOYZMFOLMZǸNXFHMNSK̀ZMFHKMOISMSIMQKMPIWOSKLMFZMZFSNZbRNOYMSTKMSVKOSRMbNJKMq}~�rMGKHPKOSMHKdWNHK̀KOSy

limnknjnjM_MZTIHSFYKMIbMXFQIHMNOMSTKMNOLWZSHRMZTFXXMOISMQKMFPPKGSKLMFZMFOMKsPWZKMbIHMOISMGHIGKHXRM̀FOONOYMSTKM�HI�KPSMFSM
KFPTMZNSK̂

limnknjn�MuTKM\IOSHFPSIHMZTFXXMQKMHKZGIOZNQXKMbIHMSTKMPFHKMFOLMGHISKPSNIOMIbMFXXMKdWNG̀ KOSMFOLM̀FSKHNFXZMbIHMNSZMtIHaMIOM
STKM�HI�KPS[MNOPXWLNOYMKdWNG̀ KOSMFOLM̀FSKHNFXMbWHONZTKLMQRMSTKMUVOKĤ

limnkn�M�sPKGSMNOMSTKMPFZKMIbM̀NOIHMPTFOYKZMNOMSTKMtIHaMFGGHIJKLMQRMSTKM_HPTNSKPSMNOMFPPIHLFOPKMVNSTM�KPSNIOM�̂�}̂�M
IHMIHLKHKLMQRMSTKM_HPTNSKPSMNOMFPPIHLFOPKMVNSTM�KPSNIOM�̂�[MSTKM\IOSHFPSIHM̀FRM̀FaKMZWQZSNSWSNIOZMIOXRMVNSTMSTKM
PIOZKOSMIbMSTKMUVOKH[MFbSKHMKJFXWFSNIOMQRMSTKM_HPTNSKPS[MNOMPIOZWXSFSNIOMVNSTMSTKM\IOZSHWPSNIOM]FOFYKH[MFOLMNOM
FPPIHLFOPKMVNSTMFMHKZWXSNOYM\TFOYKMUHLKHMIHM\IOZSHWPSNIOM\TFOYKMpNHKPSNJK̂

limnknmMuTKM\IOSHFPSIHMZTFXXMKObIHPKMZSHNPSMLNZPNGXNOKMFOLMYIILMIHLKHMF̀IOYMSTKM\IOSHFPSIH�ZMK̀GXIRKKZMFOLMISTKHM
GKHZIOZMPFHHRNOYMIWSMSTKMtIHâMuTKM\IOSHFPSIHMZTFXXMOISMGKH̀NSMK̀GXIR̀ KOSMIbMWObNSMGKHZIOZMIHMGKHZIOZMOISMGHIGKHXRM
ZaNXXKLMNOMSFZaZMFZZNYOKLMSIMSTK̀ ŜTK̀[MIHMGKHZIOZMVTIMVNSTNOMSTKMXFZSMbNJKMq~rMLFRZMqFrMTFJNOYMQKKOMKsGIZKLMSIM
ZÌ KIOKMTFJNOYMQKKOMLNFYOIZKLMVNSTMFM\U��p���MNObKPSNIO�MIHMqQrMTFJNOYMTFLMFMGKHZNZSKOSMPIWYT[MZTIHSOKZZMIbMQHKFST[M
IHMFMbKJKHMIbM���̂�MIHMTNYTKĤMuTKMUVOKHMHKZKHJKZMSTKMHNYTSMSIMTFJKMFORMGKHZIOZMHK̀IJKLMbHÌ MSTKM�HI�KPSMWGIOM
HKFZIOFQXKMIQ�KPSNIÔ

limnknmnjM�OMFLLNSNIOMSIMFXXMISTKHMZFbKSRMHKdWNHK̀KOSZ[MSTKM\IOSHFPSIHMZTFXXMGHIJNLKMZWNSFQXKMFOLMFMZWbbNPNKOSMOẀ QKHMIbM
ZFbKSRMHKXFSKLMbFPNXNSNKZMFOLMGKHZIOFXMGHISKPSNJKMKdWNG̀ KOSMq���rMFSMSTKMZNSKMHKXFSKLMSIMGHISKPSNIOMFYFNOZSMSTKMZGHKFLMIbM
\U��p���[MNOPXWLNOYMQWSMOISMXǸNSKLMSIMTFOLVFZTNOYMZSFSNIOZ[MTFOLMZFONSNcKH[MYXIJKZ[M̀FZaZ[MbFPKZTNKXLZ[MFOLMISTKHM
KdWNG̀ KOSMFZMSTKMUVOKHM̀FRMHKFZIOFQXRMHKdWKZŜM|ISVNSTZSFOLNOYMSTKMbIHKYINOY[MOISTNOYMTKHKNOMZTFXXMQKMPIOZSHWKLMSIM
LKXKYFSKMIHMHKXNKJKM\IOSHFPSIHMbHÌ MTFJNOYMZIXKMFOLMKsPXWZNJKMHKZGIOZNQNXNSRMbIHMFXXMVIHaZNSKMZFbKSR̂

limnknkM_XXM̀KPTFONPZMK̀GXIRKLMIOMSTKM�HI�KPSMZTFXXMQKMGKHZIOZMZaNXXKLMNOMSTFSMVIHaMVTNPTMSTKRMFHKMSIMGKHbIH̀ M̂tIHaM
VNXXMOISMQKMFGGHIJKLMNbMNSMLIKZMOISM̀KKSMSTKMdWFXNSRMIbMVIHà FOZTNGMFZMPFXXKLMbIHMNOMSTKM\IOSHFPSMpIPẀ KOSẐM�bMSTNZM
dWFXNSRMIbMVIHà FOZTNGMNZMOISMKsFPSXRMLKbNOKLMTKHKNO[MNSMZTFXXMQKMFZZẀ KLMSIMQKMSTKMQKZSMZSFOLFHLZMIbMVIHà FOZTNGMbIHM
STKMSHFLK̂

limnkn�M�̀ GXIRKKZMIbMSTKM\IOSHFPSIHMIHMNSZM�WQPIOSHFPSIHZMVTIZKMVIHaMNZMWOZFSNZbFPSIHRMSIMSTKMUVOKH[M\IOZSHWPSNIOM
]FOFYKHMIHM_HPTNSKPS[MIHMPIOZNLKHKLMQRMSTK̀MSIMQKMWOZaNXXKLMIHMISTKHVNZKMIQ�KPSNIOFQXK[MVNXXMQKMǸ K̀LNFSKXRM
LNZ̀NZZKLMbHÌ MSTKM�HI�KPSMWGIOMOISNPKMbHÌ MSTKM\IOZSHWPSNIOM]FOFYKĤMuTIZKMLNZ̀NZZKLMK̀GXIRKKZMZTFXXMQKM
Ǹ K̀LNFSKXRMHKGXFPKLMQRMSTKM\IOSHFPSIHMZIMFZMOISMSIMLKXFRMGHIYHKZZMIbMSTKMtIHaMFOLMFSMOIMFLLNSNIOFXMPIZSMSIMSTKMUVOKĤMM
���w���������w��w���w���� ¡¢�� w� w£¤¥¢��� ¡¢�� w��¡��w¥�w� �¢����¦w�� �¤§�w���ẅ©�� ª�w¦¡�¡¥¡��w©�«¢�w
�¬¢�¤¦��w��¬w�����¦� �w¡�¦w���� w������w���w¦����¦w�¡��w�� w� ����¢�w��w¡w�¢����w�«��yww���w�� ���w©��w«�w
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DE

FGHIIJKLMNLOPHOLQNQOJRLQPHGGLSTOLMJLJRUGTNJKLTSLQVOJWLLXYZOPJZ[LOPJL\TSOZH]OTZLTZLVOQL̂YM]TSOZH]OTZLQPHGGLSTOL
JRUGTNLHSNLUJZQTSLTSQVOJL_PTLVQL̀ST_SLOTLOPJRLOTLMJLHLQJaLTFFJSKJZLHQLKJFVSJKLMNLbJ_LcTZ̀L̂OHOJW

defghgijkljmnonpqrjstjrunjvpwlnxjyslrmzor{jrunjyslrmzorsmj|p}}j~njn�qnornxjrsjq}zonjtpm�jsmxnmvj|pruj�nlxsmvjtsmjlnnxnxj
�zrnmpz}v{jplo}�xplwj��~oslrmzorsmvjzlxj�z�smj�zrnmpz}jv�qq}pnmv�j�tjxnn�nxjlnonvvzm�jrsjzvv�mnjxn}p�nm�jstj�zrnmpz}vj
zrjrp�nvjlnnxnx{jrunjyslrmzorsmj�z�jzoonqrjxn}p�nm�jstjv�ouj�zrnmpz}vjzrjzl�jrp�n{jzlxj�z�jplo}�xnjrunjosvrjstjv�ouj
�zrnmpz}vjpljprvjln�rj�slru}�j�qq}pozrpsljtsmj�z��nlr{jqms�pxnxjv�ouj�zrnmpz}vjuz�njzor�z}}�j~nnljxn}p�nmnxjrsj
yslrmzorsmjzlxjqmsqnm}�jvrsmnxj~�jprj|prujzqqms�z}jsmj�lxnmjxpmnorpsljstjrunj�mouprnorjzlxjrunjyslvrm�orpslj�zlzwnmj
nprunmjzrjrunj�ms�norjvprnjsmjpljzljzqqms�nxjvrsmzwnjvunxjsmj|zmnus�vn{jzvjqms�pxnxjn}vn|unmnjpljrunvnj�nlnmz}j
yslxprpslv�

defghgig�j�sjrunjt�}}nvrjn�rnlrjqsvvp~}n{jrunjyslrmzorsmjvuz}}jqms�pxnjqmsx�orvjstjrunjvz�nj�plx{jtms�jzjvplw}njvs�mon�j
�unljr|sjsmj�smnjprn�vjstjvz�nj�zrnmpz}jsmjn��pq�nlrjzmnjmn��pmnxj�q��qv{j�z}�nv{jzpmjoslxprpslplwj�lprv{jnro��jrun�j
vuz}}j~njstjrunjvz�nj�zl�tzor�mnm�j�msx�orj�zl�tzor�mnmj�lptsm�pr�jxsnvjlsrjzqq}�jrsjmz|j�zrnmpz}v{j~�}�j�zrnmpz}v{j
qpqn{jr�~n{jtprrplwvj�n�onqrjt}zlwnxjzlxjwmss�nxjr�qnv�{jvunnrj�nrz}{j|pmn{jvrnn}j~zmjvrso�{j|n}xplwjmsxv{jvs}xnm{j
tzvrnlnmv{j�srsmvjtsmjxpvvp�p}zmjn��pq�nlrj�lprv{jzlxjvp�p}zmjprn�vj�vnxjpljrunj|sm�{jn�onqrjzvjsrunm|pvnjplxpozrnx�j
�unjyslrmzorsmjvuz}}jqms�pxnjqmsx�orvj|upoujzmnjos�qzrp~}nj|prupljv�vrn�vjzlxjsrunmjosllnornxjprn�v�j�tjyslrmzorsmj
pvjwp�nljsqrpsljstjvn}norplwj~nr|nnljr|sjsmj�smnjqmsx�orvjtsmj�vnjsljrunj�ms�nor{jqmsx�orjvn}nornxjvuz}}j~njos�qzrp~}nj
|prujqmsx�orvjqmn�ps�v}�jvn}nornx{jn�nljptjqmn�ps�v}�jvn}nornxjqmsx�orvj|nmnjz}vsjsqrpslv�

defghgig�j�unjyslrmzorsmjpvjmnvqslvp~}njtsmjqms�pxplwjqmsx�orvjzlxjoslvrm�orpslj�nrusxvjos�qzrp~}nj|prujqmsx�orvjzlxj
oslvrm�orpslj�nrusxvjstjsrunmjoslrmzorsmv�j�tjzjxpvq�rnjzmpvnvj~nr|nnljrunjyslrmzorsmjzlxjsrunmjoslrmzorsmvjs�nmj
oslo�mmnlr}�jvn}norz~}nj~�rjplos�qzrp~}njqmsx�orv{jrunj�mouprnorj|p}}jxnrnm�plnj|upoujqmsx�orvjvuz}}j~nj�vnx�j

defghgigfj�prujmnvqnorjrsjvprn|sm�j�zrnmpz}v{jz}}jqmsx�orvjv�~�prrnxjtsmj�vnjzlxjplosmqsmzrnxjplrsjrunj�ms�norjvuz}}j~nj
sljrunj�qqms�nxj�pvrjstj�zrnmpz}vjzlxj���pq�nlrjq�~}pvunxj~�jrunj����k�j�zrnmpz}vj��mnz�{j�svrjmnonlrjnxprpsl�

defghgighj�unljmn��pmnx{jstt�vprnjvrsmzwnjvuz}}j~njrunjmnvqslvp~p}pr�jstjrunjyslrmzorsm�j�tj�zrnmpz}vjzmnjvrsmnxjsttjvprn{j
runjyslrmzorsmjvuz}}jt�mlpvujqmsstjstjrpr}nj~�jk|lnmjzlxjqms�pxnjzjonmrptpozrnjstjplv�mzlonjxn�slvrmzrplwjzxn��zrnj
plv�mzlonjos�nmzwn�j

defghgig���unjyslrmzorsmjvuz}}jxn}p�nmjz}}j�zrnmpz}vjzrjv�oujrp�nvjzvj|p}}jnlv�mnjvqnnx�jzlxj�lplrnmm�qrnxjqmswmnvvjstj
runj�sm��

defghgigij�unjyslrmzorsmjvuz}}jnltsmonjvrmporjxpvopq}plnjzlxjwssxjsmxnmjz�slwjrunjyslrmzorsm�vjn�q}s�nnvjzlxjsrunmj
qnmvslvjozmm�plwjs�rjrunj�sm��j�unjyslrmzorsmjvuz}}jlsrjqnm�prjn�q}s��nlrjstj�ltprjqnmvslvjsmjqnmvslvjlsrjqmsqnm}�j
v�p}}nxjpljrzv�vjzvvpwlnxjrsjrun��L�unjk|lnmjmnvnm�nvjrunjmpwurjrsjs~�norjrsjyslrmzorsm�vj�vnjstjqnmvslvj|usjzqqnzmj
�ltprjsmjlsrjv�p}}nxjpljrunjrzv�vjzvvpwlnxjrsjrun��jj�us�}xjzl�jxpvsmxnm}�{jplos�qnrnlr{j�ltpr{j�lv�p}}nxjsmjs~�norpslz~}nj
qnmvslj~njupmnxjsmjn�q}s�nxj~�jrunjyslrmzorsm{j�qsljsmjz~s�rjrunj�mn�pvnvjstjrunjk|lnm{jtsmjzl�jq�mqsvnjsmjpljzl�j
ozqzopr�{jrun�jvuz}}{j�qsljmn��nvrjstjrunjk|lnm{j~njmn�s�nxjtms�jrunj�ms�norjzlxjlsrjzwzplj~njzvvpwlnxjrunmnslj
|prus�rjrunj|mprrnljqnm�pvvpsljstjrunjk|lnm�

defghgig�e�l}nvvjsrunm|pvnjvrzrnxjpljrunjyslrmzorj�so��nlrvjsmjrunj~pxxplwjmn��pmn�nlrv{jrunjyslrmzorsm{j|pruplj� j
xz�vjstjmnonpqrjstjrunjvpwlnxjyslrmzor{jvuz}}jt�mlpvujplj|mprplwjrunjk|lnmjrums�wujrunjyslvrm�orpslj�zlzwnmjzlxj
�mouprnorjzj}pvrjvus|plwjrunjlz�njstjrunj�zl�tzor�mnmjqmsqsvnxjrsj~nj�vnxjtsmjnzoujstjrunjqmsx�orvjpxnlrptpnxjpljrunj
�qnoptpozrpslv{jzlxj|unmnjzqq}poz~}n{jrunjlz�njstjrunjplvrz}}plwj��~oslrmzorsm�jj�unj�mouprnorj|p}}jqms�qr}�jmnq}�jrsj
runjyslrmzorsmjplj|mprplwjvrzrplwj|unrunmjsmjlsrjrunjk|lnmjsmj�mouprnor{jztrnmjx�njpl�nvrpwzrpsl{juzvjmnzvslz~}nj
s~�norpsljrsjzl�jv�oujqmsqsvnxj�zl�tzor�mnmjsmjplvrz}}nm�jj�tjzxn��zrnjxzrzjsljzjqmsqsvnxj�zl�tzor�mnmjsmjplvrz}}nmjpvj
lsrjz�zp}z~}n{jrunj�mouprnorj�z�jvrzrnjruzrjzorpslj|p}}j~njxntnmmnxj�lrp}jrunjyslrmzorsmjqms�pxnvjzxxprpslz}jxzrz�jj¡zp}�mnj
stjrunjk|lnmjsmj�mouprnorjrsjqms�qr}�jmnq}�jvuz}}joslvrpr�rnjlsrponjstjlsjmnzvslz~}njs~�norpsl�jj¡zp}�mnjrsjs~�norjrsjzj
�zl�tzor�mnmjsmjplvrz}}nmjvuz}}jlsrjoslvrpr�rnjzj|zp�nmjstjrunjmn��pmn�nlrvjstjrunjyslrmzorj�so��nlrv{jzlxjqmsx�orvj
t�mlpvunxj~�jrunj}pvrnxj�zl�tzor�mnmjvuz}}josltsm�jrsjv�oujmn��pmn�nlrvW

defghg���unjyslrmzorsmj|zmmzlrvjruzrjprjuzvjwssxjrpr}njrsjz}}j�zrnmpz}vj�vnxj~�jprjpl{jsljsmjpljosllnorpslj|prujrunj�sm��j
�sj�zrnmpz}vjsmjv�qq}pnvjvuz}}j~njq�mouzvnxj~�jrunjyslrmzorsmjsmjzl�jstjprvj��~oslrmzorsmvjruzrjzmnjv�~�norjrsjzl�j
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FGHIIJKLMNOIPHPJQLFNRSTITNRHKLUHKJQLNOLNIGJOLHPOJJMJRILVWLXGTFGLHRLTRIJOJUILTULOJIHTRJSLVWLIGJLUJKKJOY

Z[\]̂]_L̀GJLaNRIOHFINOLUGHKKLMHbJLJcJOWLOJHUNRHVKJLJddNOILINLHcNTSLKHVNOLSTUefIJULHRSLINLTRUfKHIJLIGJLgXRJOQLhOFGTIJFIL
HRSLaNRUIOfFITNRLiHRHPJOLdONMLIGJLJddJFIULNdLKHVNOLSTUefIJULUGNfKSLHRWLHOTUJYL̀GJOJLUGHKKLVJLRNLUIOTbJUQLeTFbJITRPQL
XNObLUINeeHPJUQLUKNXSNXRUQLNOLNIGJOLSTUOfeITcJLHFITcTIWLHILIGJLjONkJFILdNOLHRWLOJHUNRLVWLHRWNRJLJMeKNWJSLNOLJRPHPJSL
VWLIGJLaNRIOHFINOLINLeJOdNOMLTIULeNOITNRLNdLIGJLlNObYL̀GJOJLUGHKKLVJLRNLKNFbNfILHILIGJLjONkJFILVWLIGJLaNRIOHFINOYL̀GJL
aNRIOHFINOLUGHKKLVJLOJUeNRUTVKJLdNOLeONcTSTRPLIGJLMHReNXJOLOJmfTOJSLINLeONFJJSLXTIGLIGJLlNObLfRSJOLHRWL
FTOFfMUIHRFJYLnNOLIGJLefOeNUJULNdLIGTULoJFITNRQLJcJOWLOJHUNRHVKJLJddNOILUGHKKLTRFKfSJQLVfILRNILRJFJUUHOTKWLVJLKTMTIJSLINp

]q MHbJLHKKLRJFJUUHOWLHOOHRPJMJRIULINLOJFNRFTKJQLXTIGNfILSJKHWQLSHMHPJLNOLFNUILINLIGJLgXRJOLHRSLXTIGNfIL
OJFNfOUJLINLIGJLhOFGTIJFIQLIGJLaNRUIOfFITNRLiHRHPJOLNOLIGJLgXRJOQLHRWLFNRdKTFILVJIXJJRLTIULhPOJJMJRIL
XTIGLIGJLgXRJOLHRSLHRWLHPOJJMJRIULNOLOJPfKHITNRULNdLHRWLbTRSLHILHRWLITMJLTRLdNOFJLHMNRPLMJMVJOULNOL
FNfRFTKULXGTFGLOJPfKHIJLNOLSTUITRPfTUGLXGHILHFITcTITJULUGHKKLRNILVJLTRFKfSJSLTRLIGJLXNObLNdLHRWLeHOITFfKHOL
IOHSJr

]s OJmfTOTRPLJMeKNWJJUQLofVFNRIOHFINOUQLUfeeKTJOULHRSLNIGJOULINLfUJLOJUJOcJLPHIJULXGTFGLUGHKKLVJL
JUIHVKTUGJSLdNOLIGJLjONkJFIr

]\ OJHOOHRPTRPLXNObLUFGJSfKJULdNOLIGJLaNRIOHFINOtULlNObLNOLIGJLXNObLNdLTIULofVFNRIOHFINOUrLHRS
]̂ TRFKfSTRPLTRLaNRIOHFINOtULHPOJJMJRIULXTIGLTIULofVFNRIOHFINOULIGJLOTPGILINLdfKKWLTMeKJMJRILHKKLeONcTUTNRUL

NdLIGTULoJFITNRY

Z[\]̂]_]uLvRLFHUJLIGJLeONPOJUULNdLIGJLlNObLTULJddJFIJSLVWLHRWLfRSfJLSJKHWLTRLdfORTUGTRPLNOLTRUIHKKTRPLHRWLTIJMULNOL
MHIJOTHKULNOLJmfTeMJRILOJmfTOJSLefOUfHRILINLIGJLaNRIOHFILVJFHfUJLNdLHLFNRdKTFILTRcNKcTRPLHRWLUfFGLKHVNOLHPOJJMJRILNOL
OJPfKHITNRQLIGJLgXRJOLMHWLOJmfTOJLIGHILNIGJOLMHIJOTHKLNOLJmfTeMJRILNdLJmfHKLbTRSLHRSLmfHKTIWLVJLeONcTSJSLefOUfHRILINL
HLaGHRPJLgOSJOLNOLaNRUIOfFITNRLaGHRPJLwTOJFITcJLVfILTRLRNLFHUJLUGHKKLIGJLHMNfRILNdLUfFGLFGHRPJLVJLFGHOPJSLVWLIGJL
aNRIOHFINOLINLIGJLgXRJOLHULHRLHSSTITNRHKLFNUILINLeJOdNOMLIGJLlNObY

xyz{|{}{~{�y�NLJ�IJRUTNRLNdLITMJLUGHKKLVJLPOHRIJSLdNOLSJKHWULFHfUJSLVWLKHVNOLNOLMHIJOTHKLSTUefIJUY

xyz{|{}{~{�yoGNfKSLTILVJFNMJLRJFJUUHOWLINLFOJHIJLHLUJeHOHIJLJRIOHRFJLdNOLHLaNRIOHFINOLTRcNKcJSLTRLHLSTUefIJQLHKKLFNUIUL
HUUNFTHIJSLXTIGLFOJHITRPLIGHILJRIOHRFJLUGHKKLVJLVNORJLVWLIGJLaNRIOHFINOLTRcNKcJSLTRLIGJLSTUefIJYLLofFGLFNUIULUGHKKL
TRFKfSJQLVfILRNILKTMTIJSLINLUTPRHPJQLdJRFTRPQLIJMeNOHOWLONHSULHRSLUJFfOTIWLLeJOUNRRJKLHULSJJMJSLRJFJUUHOWLVWLIGJL
gXRJOLdNOLIGJLUHdJIWLNdLIGJLNFFfeHRIULNdLIGJLUTIJY

Z[\]̂]_]�L̀GJLaNRIOHFINOLUGHKKLJRUfOJLIGHILTIULlNObLFNRITRfJULfRTRIJOOfeIJSLSfOTRPLIGJLeJRSJRFWLNdLHLKHVNOLSTUefIJY

Z[\]̂]_]�[̀GJLaNRIOHFINOLUGHKKLVJLKTHVKJLINLIGJLgXRJOLdNOLHKKLSHMHPJULUfddJOJSLVWLIGJLgXRJOLNFFfOOTRPLHULHLOJUfKILNdL
XNObLUINeeHPJUQLUKNXSNXRUQLSTUefIJULNOLUIOTbJULHOTUTRPLdONMLIGJLKHVNOLeOHFITFJULNdLIGJLaNRIOHFINOLNOLTIULofVFNRIOHFINOUQL
ofeeKTJOULNOLofV�UfVFNRIOHFINOUY

Z[\]̂]�L̀GJLaNRIOHFINOLHRSLTIULofVFNRIOHFINOULJMeKNWJSLfeNRLIGJLlNObLUGHKKLHVTSJLVWLHRSLFNRdNOMLXTIGLHKKLKHVNOLKHXUL
HRSLINLHKKLNIGJOLKHXUQLNOSTRHRFJUQLHRSLKJPHKLOJmfTOJMJRIULRNXLNOLGJOJHdIJOLHeeKTFHVKJLINLIGJLlNObLHRSLIGJLFNRUIOfFITNRL
HOJHY

Z[\]̂]q�L̀GJLaNRIOHFINOLHRSLTIULofVFNRIOHFINOULUGHKKLVJLOJUeNRUTVKJLdNOLeONIJFITNRLNdLIGJLlNObQLIGJLXNObLNdLoJeHOHIJLNOL
NIGJOLaNRIOHFINOUQLHRSLJ�TUITRPLFNRUIOfFITNRQLVNIGLNRLHRSLNddLIGJLUTIJQLHRSLTRLIGJLJcJRILNdLSHMHPJQLUGHKKLOJUINOJLIGJLUHMJL
INLIGJLNOTPTRHKLFNRSTITNRLHILRNLHSSTITNRHKLFNUILINLIGJLgXRJOY

Z[\]̂]qqLvdLIGJLlNObLTULINLVJLeJOdNOMJSLVWLIOHSJLfRTNRUQLIGJLaNRIOHFINOLUGHKKQLXTIGLIGJLFNRUJRILNdLIGJLgXRJOLHRSLIGJL
hOFGTIJFIQLXGTFGLUGHKKLRNILVJLfROJHUNRHVKWLXTIGGJKSQLMHbJLHKKLRJFJUUHOWLHOOHRPJMJRIULINLOJFNRFTKJQLXTIGNfILSJKHWQL
SHMHPJQLNOLFNUILINLIGJLgXRJOQLHRWLFNRdKTFILVJIXJJRLIGJLaNRIOHFILwNFfMJRIULHRSLHRWLHPOJJMJRIULNOLOJPfKHITNRULNdLHRWL
bTRSQLHILHRWLITMJLTRLdNOFJLHMNRPLMJMVJOULNOLFNfRFTKULIGHILOJPfKHIJLNOLSTUITRPfTUGLXGHILHFITcTITJULHOJLTRFKfSJSLTRLIGJL
XNObLNdLHRWLeHOITFfKHOLIOHSJY

Z[\]̂]qs[�NLRJXLHUVJUINULFNRIHTRTRPLVfTKSTRPLMHIJOTHKULUGHKKLVJLfUJSLTRLFNRUIOfFITNRYL�NLMHIJOTHKULFNRIHTRTRPLHUVJUINUL
TRLHRWLdNOMLUGHKKLVJLfUJSLTRQLNRQLNOLHONfRSLIGJLgXRJOtULVfTKSTRPU{
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DE

FGHIJIKHGLMNOPQRSTUVGQTWGXNYVUOUNUOZTV
FGHIJIKHIK[LMNOPQRSTUVI[\][̂_̀[ab̀cdedcf̂dg]hi[g]̀[gj[kgj̀[ld]mhi[̂nb̀hi[ojf]mhi[gj[kf]pefĉpj̀jh[gj[kf̂̀jdfqh[fj̀[j̀rfjm̀m[
fh[̂_̀[j̀spdj̀m[ĥf]mfjm[ge[spfqd̂n[f]m[fj̀[bj̀hpk̀m[̂g[ò[̀spfqt[u_̀[vg]̂jfĉgj[kfn[h̀q̀ĉ[g]̀[ge[̂_̀h̀[d̂̀kh[gji[de[̂_̀[
vg]̂jfĉgj[m̀hdj̀h[̂g[ph̀[f]n[ld]m[̂nb̀i[ojf]mi[gj[kf]pefĉpj̀j[gj[kf̂̀jdfq[ĝ_̀j[̂_f][̂_gh̀[]fk̀m[d][̂_̀[ab̀cdedcf̂dg]hi[
d̂[h_fqq[d]mdcf̂̀[d][wjd̂d]ri[f]m[bjdgj[̂g[fwfjm[ge[̂_̀[vg]̂jfĉi[w_f̂[ld]mi[̂nb̀i[ojf]m[gj[kf]pefĉpj̀j[dh[d]cqpm̀m[d][̂_̀[
ofh̀[odm[egj[̂_̀[hb̀cded̀m[d̂̀kt[u_̀[vg]̂jfĉgj[h_fqq[egqqgw[̂_̀[hpokdhhdg][j̀spdj̀k̀ ]̂h[egj[̀spdxfq̀]̂h[fh[bjgxdm̀m[d][
_̂̀[yjgz̀ĉ[{f]pfqt[|]n[bjgbgh̀m[̀spdxfq̀]̂[h_fqq[]ĝ[ò[bpjc_fh̀m[gj[d]ĥfqq̀m[on[̂_̀[vg]̂jfĉgj[wd̂_gp̂[̂_̀[|jc_d̂̀ĉ}h[
j̀xd̀w[bjgc̀hh[_fxd]r[ò ]̀[cgkbq̀̂ m̀[f]m[̂_̀[bjgmpĉ[fcc̀b̂̀m[on[wjd̂̀̂][]ĝdedcf̂dg]t

FGHIJIKHI~[XNYVUOUNUOZTVI[|ềj[̂_̀[vg]̂jfĉ[_fh[ò ]̀[̀�̀cp̂̀mi[̂_̀[�w]̀ji[vg]ĥjpĉdg][{f]fr̀j[f]m[|jc_d̂̀ĉ[wdqq[
cg]hdm̀j[f[egjkfq[j̀sp̀ĥ[egj[̂_̀[hpoĥd̂p̂dg][ge[bjgmpĉh[d][bqfc̀[ge[̂_gh̀[hb̀cded̀m[g]qn[p]m̀j[cg]md̂dg]h[h̀̂[egĵ_[d][̂_̀[
ab̀cdedcf̂dg]ht

FGHIJIKHIHG�n[kfld]r[hfdm[j̀sp̀ĥh[d][cg]egjkf]c̀[wd̂_[bjgc̀mpj̀h[̀ĥfoqdh_̀m[_̀j̀d][f]m[̀qh̀w_̀j̀[d][̂_̀[yjgz̀ĉ[
{f]pfqi[̂_̀[vg]̂jfĉgj�[���[j̀bj̀h̀]̂h[̂_f̂[d̂[_fh[b̀jhg]fqqn[d]x̀ĥdrf̂̀m[̂_̀[bjgbgh̀m[hpoĥd̂p̂̀[bjgmpĉ[f]m[_fh[
m̀^̀jkd]̀m[̂_f̂[d̂[dh[̀spfq[̂g[gj[hpb̀jdgj[d][fqq[j̀hb̀ĉh[̂g[̂_f̂[hb̀cded̀m�[���[j̀bj̀h̀]̂h[̂_f̂[̂_̀[wfjjf]̂n[egj[̂_̀[
hpoĥd̂p̂dg][wdqq[ò[̂_̀[hfk̀i[gj[rj̀f̂̀j[̂_f]i[̂_f̂[fbbqdcfoq̀[̂g[̂_̀[hb̀cded̀m[bjgmpĉ�[���[c̀ĵded̀h[̂_f̂[̂_̀[cgĥ[mf̂f[dh[
cgkbq̀̂ [̀f]m[d]cqpm̀h[fqq[j̀qf̂̀m[cgĥh[p]m̀j[̂_̀[vg]̂jfĉi[d]cqpmd]r[bjgèhhdg]fq[h̀jxdc̀h[]̀c̀hhfjn[f]m�gj[j̀spdj̀m[egj[
_̂̀[|jc_d̂̀ĉ[gj[d̂h[cg]hpq̂f]̂h[̂g[dkbq̀k̀ ]̂[hfdm[hpoĥd̂p̂dg][f]m[wfdx̀h[f]n[f]m[fqq[cqfdkh[egj[fmmd̂dg]fq[cgĥh[j̀qf̂̀m[̂g[
_̂̀[hpoĥd̂p̂dg][w_dc_[hpoh̀sp̀]̂qn[òcgk̀[fbbfj̀]̂�[���[j̀bj̀h̀]̂h[̂_f̂[d̂[wdqq[cggjmd]f̂̀[̂_̀[d]ĥfqqf̂dg][ge[̂_̀[fcc̀b̂̀m[
hpoĥd̂p̂̀i[kfld]r[fqq[hpc_[c_f]r̀h[̂g[̂_̀[�jfwd]rh[̀eèĉ̀m[on[̂_̀[c_f]r̀i[d]cqpmd]r[op̂[]ĝ[qdkd̂̀m[̂g[̂_̀[̀q̀ĉjdcfqi[
bqpkod]ri[hd̂̀[wgjl[f]m[_̀f̂d]r[f]m[x̀]̂dqf̂d]r[ab̀cdedcf̂dg]h[fh[kfn[ò[j̀spdj̀m[egj[̂_̀[�gjl[̂g[ò[cgkbq̀̂ [̀d][fqq[
j̀hb̀ĉh�[f]m[���[j̀bj̀h̀]̂h[̂_f̂[d̂[wdqq[j̀dkopjh̀[̂_̀[�w]̀j[egj[fqq[fmmd̂dg]fq[cgĥh[odqq̀m[on[̂_̀[|jc_d̂̀ĉ[gj[d̂h[
cg]hpq̂f]̂h[egj[̂_̀[j̀xd̀w[ge[̂_̀[hpoĥd̂p̂dg][j̀sp̀ĥ�h�i[f]n[j̀m̀hdr][ge[̂_̀[�gjl[ge[̂_dh[vg]̂jfĉgj[gj[fhhgcdf̂̀m[
cg]̂jfĉgjhi[fmmd̂dg]fq[hd̂̀[xdhd̂h[j̀qf̂̀m[̂g[̂_̀[hpoĥd̂p̂dg][j̀sp̀ĥ[f]m[egj[̂_̀[wgjl[̂g[bj̀bfj̀[v_f]r̀[�jm̀jh[gj[
vg]ĥjpĉdg][v_f]r̀[�dj̀ĉdx̀ht

�����������apoĥd̂p̂dg]h[f]m[fq̂̀j]f̂̀h[kfn[ò[j̀z̀ĉ̀m[wd̂_gp̂[̀�bqf]f̂dg][f]m[wdqq[ò[cg]hdm̀j̀m[g]qn[p]m̀j[g]̀[gj[
kgj̀[ge[̂_̀[egqqgwd]r[cg]md̂dg]h�
�t[[[j̀spdj̀m[egj[cgkbqdf]c̀[wd̂_[d]̂̀jbj̀̂f̂dg][ge[cgm̀[j̀spdj̀k̀ ]̂h[gj[d]hpjf]c̀[j̀rpqf̂dg]h[̂_̀][̀�dĥd]r�[
�t[[[p]fxfdqfodqd̂n[ge[hb̀cded̀m[bjgmpĉhi[̂_jgpr_[]g[efpq̂[ge[̂_̀[vg]̂jfĉgj�
�t[[[hpoh̀sp̀]̂[d]egjkf̂dg][mdhcqgh̀h[d]fodqd̂n[ge[hb̀cded̀m[bjgmpĉh[̂g[b̀jegjk[bjgb̀jqn[gj[̂g[ed̂[d][m̀hdr]f̂̀m[hbfc̀�
�t[[[kf]pefĉpj̀j�efojdcf̂gj[j̀eph̀h[̂g[c̀ĵden[gj[rpfjf]̂̀ [̀b̀jegjkf]c̀[ge[hb̀cded̀m[bjgmpĉh[fh[j̀spdj̀m�
�t[[[w_̀][d][̂_̀[zpmrk̀ ]̂[ge[̂_̀[�w]̀ji[f[hpoĥd̂p̂dg][wgpqm[ò[hpoĥf]̂dfqqn[d][̂_̀[�w]̀j}h[òĥ[d]̂̀ j̀ĥhi[d][̂̀jkh[ge[[[
cgĥhi[̂dk̀[gj[ĝ_̀j[cg]hdm̀jf̂dg]h�[f]m
�t[[[w_̀j̀[̂_̀[vg]̂jfĉgj[̀ĥfoqdh_̀h[̂_f̂[̂_̀[hpoĥd̂p̂̀m[bjgmpĉ[dh[̀spfq[gj[ò^̂̀j[̂_f][̂_̀[hb̀cded̀m[bjgmpĉ[d][fqq[
j̀hb̀ĉht

���LGK�

FGHI�IK[u_̀[vg]̂jfĉgj[wfjjf]̂h[̂g[̂_̀[�w]̀ji[vg]ĥjpĉdg][{f]fr̀ji[{f]fr̀j[f]m[|jc_d̂̀ĉ[̂_f̂[kf̂̀jdfqh[f]m[
s̀pdbk̀ ]̂[epj]dh_̀m[p]m̀j[̂_̀[vg]̂jfĉ[wdqq[ò[ge[rggm[spfqd̂n[f]m[]̀w[p]q̀hh[̂_̀[vg]̂jfĉ[�gcpk̀ ]̂h[j̀spdj̀[gj[
b̀jkd̂[ĝ_̀jwdh̀t[u_̀[vg]̂jfĉgj[epĵ_̀j[wfjjf]̂h[rggm[̂d̂q̀[̂g[fqq[kf̂̀jdfqhi[hpbbqd̀hi[f]m[̀spdbk̀ ]̂[d]ĥfqq̀m[gj[
d]cgjbgjf̂̀m[d][̂_̀[�gjlt[[u_̀[vg]̂jfĉgj[epĵ_̀j[wfjjf]̂h[̂_f̂[̂_̀[�gjl[wdqq[cg]egjk[̂g[̂_̀[j̀spdj̀k̀ ]̂h[ge[̂_̀[
vg]̂jfĉ[�gcpk̀ ]̂h[f]m[wdqq[ò[ej̀̀[ejgk[m̀èĉhi[̀�c̀b̂[egj[̂_gh̀[d]_̀j̀]̂[d][̂_̀[spfqd̂n[ge[̂_̀[�gjl[̂_̀[vg]̂jfĉ[
�gcpk̀ ]̂h[j̀spdj̀[gj[b̀jkd̂t[�gjli[kf̂̀jdfqhi[gj[̀spdbk̀ ]̂[]ĝ[cg]egjkd]r[̂g[̂_̀h̀[j̀spdj̀k̀ ]̂h[kfn[ò[cg]hdm̀j̀m[
m̀èĉdx̀t[u_̀[vg]̂jfĉgj}h[wfjjf]̂n[̀�cqpm̀h[j̀k̀mn[egj[mfkfr̀[gj[m̀èĉ[cfph̀m[on[foph̀i[fq̂̀jf̂dg]h[̂g[̂_̀[�gjl[
]ĝ[̀�̀cp̂̀m[on[̂_̀[vg]̂jfĉgji[dkbjgb̀j[gj[d]hpeedcd̀]̂[kfd]̂̀]f]c̀i[dkbjgb̀j[gb̀jf̂dg]i[gj[]gjkfq[ẁfj[f]m[̂̀fj[
f]m[]gjkfq[phfr̀t[\e[j̀spdj̀m[on[̂_̀[vg]ĥjpĉdg][{f]fr̀j[gj[|qq[wfjjf]̂d̀h[f]m[rpfjf]̂̀ h̀[hb̀cdedcfqqn[cfqq̀m[egj[on[
_̂̀[vg]̂jfĉ[�gcpk̀ ]̂h[h_fqq[̀�bj̀hhqn[jp][̂g[̂_̀[ò]̀ed̂[ge[̂_̀[�w]̀jt[\e[j̀spdj̀m[on[̂_̀[|jc_d̂̀ĉi[̂_̀[vg]̂jfĉgj[
h_fqq[epj]dh_[hf̂dhefĉgjn[̀xdm̀]c̀[�d]cqpmd]r[j̀bgĵh[ge[j̀spdj̀m[̂̀ĥh�[fh[̂g[̂_̀[ld]m[f]m[spfqd̂n[ge[kf̂̀jdfqh[f]m[
s̀pdbk̀ ]̂t[|qq[kf̂̀jdfqh[f]m[̀spdbk̀ ]̂[h_fqq[ò[fbbqd̀mi[d]ĥfqq̀mi[cg]]̀ĉ̀mi[̀j̀ĉ̀mi[ph̀mi[cq̀f]̀mi[f]m[cg]md̂dg]̀m[
d][fccgjmf]c̀[wd̂_[d]ĥjpĉdg]h[ge[̂_̀[fbbqdcfoq̀[hpbbqd̀ji[̀�c̀b̂[fh[ĝ_̀jwdh̀[bjgxdm̀m[d][̂_̀[vg]̂jfĉ[�gcpk̀ ]̂ht[
u_̀[vg]̂jfĉgj[h_fqq[b̀jegjk[̂_̀[�gjl[d][ĥjdĉ[fccgjmf]c̀[wd̂_[̂_̀[vg]̂jfĉ[�gcpk̀ ]̂h[f]m[òĥ[d]mpĥjn[bjfĉdc̀ht[
u_̀[vg]̂jfĉgji[f̂[d̂h[̀�b̀]h̀i[h_fqq[pbg][m̀kf]m[on[̂_̀[�w]̀ji[vg]ĥjpĉdg][{f]fr̀j[gj[|jc_d̂̀ĉ[j̀kgx̀[f]m[
j̀bqfc̀[kf̂̀jdfqh[]ĝ[k̀ `̂d]r[hb̀cdedcf̂dg]h[gj[kf̂̀jdfqh[efdqd]r[̂g[b̀jegjk[fh[j̀bj̀h̀]̂̀ m[gj[wfjjf]̂̀m[on[̂_̀[
kf]pefĉpj̀ji[j̀rfjmq̀hh[ge[w_̀ _̂̀j[d]cgjbgjf̂̀m[d]̂g[̂_̀[�gjlt[u_̀[vg]̂jfĉgj[h_fqq[bjgkb̂qn[j̀bqfc̀[gj[cgjj̀ĉ[f]n[
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FGHIJGHJKLMNHOLPQJMRLMJMRNJSTUNHVJWGUQMHXYMOGUJZLUL[NHJGHJ\HYROMNYMJHN]NYMQJLQĴLOPOU[JMGJYGÛGHKJMGJMRNJHN_XOHNKNUMQJ
ĜJMRNJWGUMHLYMJ̀GYXKNUMQaJbRNĴGHN[GOU[JTLHHLUMcJGdPO[LMOGUQJQRLPPJQXHeOeNJYGKfPNMOGUJGHJMNHKOULMOGUJĜJMRNJ
WGUMHLYMVJLHNJUGMJPOKOMNgJdcJMRNJfHGeOQOGUQJĜJ\HMOYPNJhiVJLUgJLHNJOUJLggOMOGUJMGJLUgJUGMJOUJPOKOMLMOGUJĜJLUcJGMRNHJ
TLHHLUMcVJHO[RMJGHJHNKNgcJQNMĴGHMRJOUJMRNJWGUMHLYMJ̀GYXKNUMQJGHJGMRNHTOQNJfHNQYHOdNgJdcJPLTa

jklmnmoJ\PPJKLMNHOLPVJN_XOfKNUMVJGHJGMRNHJQfNYOLPJTLHHLUMONQJHN_XOHNgJdcJMRNJWGUMHLYMJ̀GYXKNUMQJQRLPPJdNJOQQXNgJOUJMRNJ
ULKNJĜJMRNJSTUNHVJGHJQRLPPJdNJMHLUQ̂NHLdPNJMGJMRNJSTUNHVJLUgJQRLPPJYGKKNUYNJOUJLYYGHgLUYNJTOMRJpNYMOGUJqarasabRNJ
WGUMHLYMGHJTLHHLUMQJMRNJFGHIJLUgJOMQJfNĤGHKLUYNJMGJMRNJSTUNHJXUYGUgOMOGULPPcaJbRNJWGUMHLYMGHJQRLPPJfNĤGHKJLPPJ
TLHHLUMcJGdPO[LMOGUQJLUgJHNQfGUQOdOPOMONQĴGHJMRNJFGHIJXUgNHJMRNJWGUMHLYMJ̀GYXKNUMQaJbRNJWGUMHLYMGHVJLMJOMQJGTUJ
NtfNUQNVJQRLPPJHNKNgcJgN̂NYMQJgXNJMGJOKfHGfNHJLUguGHJgN̂NYMOeNJTGHIKLUQROfJGHJKLMNHOLPQJLffNLHOU[JTOMROUJvwxyz{|y
}~���yĜJMRNJWGUMHLYMGHJYGKfPNMOU[JMRNJFGHIJGHJQXYRJPGU[NHJfNHOGgJLQJKLcJdNJQNMĴGHMRJOUJMRNJWGUMHLYMJ̀GYXKNUMQJ
��WGHHNYMOGUJ�NHOGg��VJLQĴXHMRNHJgNQYHOdNgJOUJ\HMOYPNJhiJĜJMROQJ\[HNNKNUMaJ�fGUJYGKfPNMOGUJĜJMRNJFGHIVJMRNJWGUMHLYMGHJ
QRLPPJLQQO[UJLUgJfHGeOgNJMGJMRNJSTUNHJLPPJTHOMMNUJTLHHLUMONQJLUgJ[XLHLUMNNQĴHGKJpXdYGUMHLYMGHQVJQXffPONHQVJLUgJKLMNHOLPJ
GHJN_XOfKNUMJKLUX̂LYMXHNHQaJbRNJWGUMHLYMGHJQRLPPĴXPPcJYGGfNHLMNJTOMRJMRNJSTUNHJOUJMRNJNeNUMJMRNJSTUNHJfXHQXNQJ
HNKNgONQJXUgNHJLUcJTLHHLUMONQJGHJ[XLHLUMNNQJLQQO[UNgJMGJMRNJSTUNHaJbRNJWGUMHLYMGHJLYIUGTPNg[NQJMRLMJOMQJGdPO[LMOGUQJMGJ
MRNJSTUNHJXUgNHJMROQJpNYMOGUJ�a�aiJLUgJXUgNHJpNYMOGUJhiaiJLHNJ]GOUMJLUgJQNeNHLPJTOMRJOMQJpXdYGUMHLYMGHQVJQXffPONHQVJ
eNUgGHQJLUgJKLUX̂LYMXHNHQJĜJLPPJKLMNHOLPQJLUgJN_XOfKNUMJQXffPONgJGUJLYYGXUMJĜJMRNJFGHIaJbRNJWGUMHLYMGHJOQJ
HNQfGUQOdPNĴGHJLPPJRLHKJYLXQNgJdcJOMQĴLOPXHNJMGJKLOUMLOUJN_XOfKNUMJLUgJKLMNHOLPQJOUQMLPPNgJMRHGX[RJMRNJWGUMHLYMGH�QJ
YGKfPNMOGUJĜJOMQJFGHIaJbRNJHN_XOHNKNUMQJĜJMROQJpNYMOGUJ�a�JTOPPJYGUMOUXNJUGMTOMRQMLUgOU[JMNHKOULMOGUJĜJMRNJWGUMHLYMGHJ
ĜHJLUcJHNLQGUaJbRNĴGHN[GOU[JTLHHLUMcJGdPO[LMOGUQJLHNJUGMJPOKOMNgJdcJMRNJfHGeOQOGUQJĜJ\HMOYPNJhiVJgGJUGMJPOKOMJMRNJ
STUNH�QJLQQNHMOGUJĜJLJdHNLYRJĜJTLHHLUMcJGdPO[LMOGUQĴGPPGTOU[JMRNJMRHNN�cNLHJWGHHNYMOGUJ�NHOGgVJLUgJLHNJOUJLggOMOGUJ
MGJLUgJUGMJOUJPOKOMLMOGUJĜJLUcJGMRNHJTLHHLUMcJQNMĴGHMRJOUJMRNJWGUMHLYMJ̀GYXKNUMQJGHJHN_XOHNgJdcJPLTa

jklmnml��GJTLHHLUMONQJGHJ[XLHLUMNNQJdcJMRNJWGUMHLYMGHJTOPPJgNfHOeNJMRNJSTUNHJĜJLUcJYLXQNJĜJLYMOGUVJHO[RMVJGHJHNKNgcJ
GMRNHTOQNJLeLOPLdPNĴGHJdHNLYRJĜJLUcJĜJMRNJfHGeOQOGUQJĜJMRNJWGUMHLYMJ̀GYXKNUMQaJbRNJWGHHNYMOGUJ�NHOGgJgGNQJUGMJ
POKOMJMRNJMOKNJOUJTROYRJMRNJSTUNHJKLcJfXHQXNJLUcJQXYRJLYMOGUVJHO[RMVJGHJHNKNgca

�y�������ybRNJWGUMHLYMGHJQRLPPJgNPOeNHJMGJMRNJSTUNHJXfGUJYGKfPNMOGUJĜJLPPJTGHIJXUgNHJOMQJWGUMHLYMVJOMQJTHOMMNUJ
[XLHLUMNNJKLgNJGXMJMGJMRNJSTUNHJOUJLĴGHKJLYYNfMLdPNJMGJMRNJSTUNHVJ[XLHLUMNNOU[J�LUgJRNJgGNQJQGJ[XLHLUMNN�JLPPJĜJMRNJ
FGHIJXUgNHJMRNJWGUMHLYMJMGJdNĴHNNĴHGKĴLXPMcJKLMNHOLPQVJLUgĴHNNĴHGKJOKfHGfNHJTGHIKLUQROfVJLUgJ[XLHLUMNNQJ
L[LOUQMJOU]XHcĴHGKJfHGfNHJLUgJXQXLPJTNLHJLUgJL[OU[aJJbROQJ[XLHLUMNNJQRLPPJdNJKLgNJMGJYGeNHJ�LUgJgGNQJYGeNH�JLJfNHOGgJ
ĜJMTGJ�i�JcNLHQĴHGKJMRNJgLMNJĜJpXdQMLUMOLPJWGKfPNMOGUJLPPJTGHIJXUgNHJMRNJWGUMHLYMVJGHĴGHJLJPGU[NHJfNHOGgJTRNHNJQGJ
QMOfXPLMNgJOUJMRNJWGUMHLYMJ̀GYXKNUMQa

jklmnm�J\PPJHN_XOHNgJKLOUMNULUYNJQRLPPJdNJMRNJWGUMHLYMGH�QJHNQfGUQOdOPOMcJXUMOPJMRNJSTUNHJRLQJLYYNfMNgJMRNJ�HG]NYMJLQJ
YGKfPNMNVJLPPJHN_XOHNgJKLOUMNULUYNJLUgJXQNH�QJKLUXLPQJRLeNJdNNUJMXHUNgJGeNHJMGJMRNJSTUNHVJLUgJMRNJSTUNH�QJgNQO[ULMNgJ
fNHQGUUNPJRLeNJdNNUJOUQMHXYMNgJOUJMRNJKLOUMNULUYNJLUgJGfNHLMOGUJĜJLPPJLffPOYLdPNJKLMNHOLPQaJbROQJKLOUMNULUYNJQRLPPJ
OUYPXgNJLJYGKfPNMNJMXHUGeNHJfHGYNgXHNJLMJMRNJMOKNJĜJYGKfPNMOGUVJOUYPXgOU[JYGKfPNMNJYPNLUOU[VJMNQMOU[JLUgJLg]XQMKNUMaJ
bRNJWGUMHLYMGHJQRLPPJINNfJHNYGHgQJĜJLPPJQXYRJKLOUMNULUYNJfNĤGHKNgJLQJHN_XOHNgJdcJMROQJpNYMOGUVJOUYPXgOU[JTGHIJ
fNĤGHKNgJLUgJMOKNQJLUgJgLMNQJGUJTROYRJOMJTLQJfNĤGHKNgaJbRNQNJHNYGHgQJQRLPPJdNJMXHUNgJGeNHJMGJMRNJSTUNHJLMJYPGQNGXMa

jklmnmnJ�NOMRNHĴOULPJfLcKNUMJUGHJfHGeOQOGUJOUJMRNJWGUMHLYMJ̀GYXKNUMQJUGHJfLHMOLPJGHJNUMOHNJGYYXfLUYcJĜJfHNKOQNQJdcJ
STUNHJQRLPPJYGUQMOMXMNJLUJLYYNfMLUYNJĜJFGHIJUGMJgGUNJOUJLYYGHgLUYNJTOMRJMRNJWGUMHLYMJ̀GYXKNUMQJGHJHNPONeNJMRNJ
WGUMHLYMGHJĜJPOLdOPOMcJOUJHNQfNYMJMGJLUcJNtfHNQQJTLHHLUMONQJGHJHNQfGUQOdOPOMONQĴGHĴLXPMcJGHJgN̂NYMOeNJKLMNHOLPQJGHJ
TGHIKLUQROfa
����k��

bRNJ�tYNfMJLQJGMRNHTOQNJQfNYÔONgVJMRNJWGUMHLYMGHJQRLPPJfLcJQLPNQVJYGUQXKNHVJXQNJLUgJQOKOPLHJMLtNQĴGHJMRNJFGHIJGHJ
fGHMOGUQJMRNHNĜJfHGeOgNgJdcJMRNJWGUMHLYMGHJMRLMJLHNJPN[LPPcJNULYMNgJTRNUJdOgQJLHNJHNYNOeNgJGHJUN[GMOLMOGUQJYGUYPXgNgVJ
TRNMRNHJGHJUGMJcNMJN̂̂NYMOeNJGHJKNHNPcJQYRNgXPNgJMGJ[GJOUMGJN̂̂NYMa

jklm�m�JbRNJSTUNHJOQJNtNKfMĴHGKJfLcKNUMJĜĴNgNHLPVJQMLMNVJLUgJPGYLPJQLPNQJLUgJYGKfNUQLMOGUJXQNJMLtNQJGUJLPPJQXffPONQJ
LUgJKLMNHOLPQJOUYGHfGHLMNgJOUMGJLUgJdNYGKOU[JLUJOUMN[HLPJYGKfGUNUMJfLHMJĜJMRNJQMHXYMXHNQVJdXOPgOU[QVJGHJHNLPJfHGfNHMcJ
fXHQXLUMJMGJMROQJWGUMHLYMaJpXYRJMLtNQJLHNJMRNHN̂GHNJUGMJMGJdNJOUYPXgNgJOUJMRNJWGUMHLYMGH�QJdOgJGHJMRNJWGUMHLYMJpXKaJbRNJ
STUNHJQRLPPJgNPOeNHJMGJMRNJWGUMHLYMGHJMRNJLffHGfHOLMNJNtNKfMOGUJYNHMÔOYLMNJHN_XOHNgJMGJdNJQXffPONgJdcJMRNJSTUNHVJLUgJ
MRNJWGUMHLYMGHJLUgJOMQJpXdYGUMHLYMGHQJLUgJKLMNHOLPKNUJQRLPPJdNJQGPNPcJHNQfGUQOdPNĴGHJGdMLOUOU[JLUgJgNPOeNHOU[JLUcJLUgJ
LPPJNtNKfMOGUJGHJGMRNHJYNHMÔOYLMNQJLUgĴGHĴXHUOQROU[JLJWGUMHLYMGHJ�tNKfMJ�XHYRLQNJWNHMÔOYLMNJGHJGMRNHJLffHGfHOLMNJ
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FGHIJKJFLIGMNIONLPPNQGHMORMSNKJHTMSNOHNFOHQOHLIJORMNKHOTNUVOTNIVGWNQXHFVLMGNMXQQPJGMSNTLIGHJLPMSNLRYNGZXJQTGRINKOHNIVGN
QGHKOHTLRFGNOKNIVGN[OH\]

_̂̀abacac�dVGNeORIHLFIOHfMNLIIGRIJORNJMNFLPPGYNIONKLFINIVLINTLIGHJLPMNROINLFIXLPPWNJRFOHQOHLIGYNJRION[OH\NUJPPNROINgGN
GhGTQINKHOTNQLWTGRINOKNMLPGMNOHNFOTQGRMLIJRiNXMGNILhGMSNLRYNIVGNeORIHLFIOHNLRYNJIMNjXgFORIHLFIOHNMVLPPNgGN
HGMQORMJgPGNKOHNLRYNMVLPPNQLWNLRWNLRYNLPPNLQQPJFLgPGNILhGM]NdVJMNUJPPNLQQPWNIONMXFVNIVJRiMNLMk

ac FORMIHXFIJORNTLFVJRGHWNLRYNGZXJQTGRINJRFPXYJRiNHGRILPMNOHNHGQLJHNQLHIMl
am dVGNeORIHLFIOHfMNOKKJFGNMXQQPJGMl
à dVGNeORIHLFIOHfMNMXQQPJGMSNIOOPMNLRYNTJMFGPPLRGOXMNGZXJQTGRINJRFPXYJRiNKOHTMSNTLIGHJLPMSNLRYN

MFLKKOPYJRiNnUVGIVGHNQXHFVLMGYNOHNHGRIGYol
ap IGTQOHLHWNVGLIl
aq IGPGQVORGNOHNGPGFIHJFNMGHrJFGMlNLRY
ab LRWNOIVGHNJIGTMNQXHFVLMGYNOHNHGRIGYNgWNIVGNeORIHLFIOHNKOHNIVGNeORIHLFIOHfMNXMGNJRNQGHKOHTJRiNJIMN[OH\N

LRYNROINJRFOHQOHLIGYNJRIONHGLPIW]

_̂̀abam�dVGNeORIHLFIOHNLFFGQIMNKXPPNLRYNGhFPXMJrGNPJLgJPJIWNKOHNQLWTGRINOKNLRWNLRYNLPPNFORIHJgXIJORMSNLMMGMMTGRIMNOHN
ILhGMNKOHNXRGTQPOWTGRINJRMXHLRFGNOHNOPYNLiGNJRMXHLRFGSNOHNLRRXJIJGMNROUNOHNVGHGLKIGHNJTQOMGYNgWNIVGNiOrGHRTGRINOKN
IVGNsRJIGYNjILIGMSNOHNgWNIVGNiOrGHRTGRINOKNLRWNFJIWSNFOXRIWNOHNMILIGNOKNsRJIGYNjILIGMSNUVJFVNLHGNTGLMXHGYNgWNMLPLHJGMNOHN
OIVGHNHGTXRGHLIJORNQLJYNIONQGHMORMNGTQPOWGYNgWNIVGNeORIHLFIOHNOHNLRWNjXgFORIHLFIOHNKOHN[OH\NQGHKOHTGYNXRYGHNIVJMN
eORIHLFI]

_̂̀atac�sRPGMMNOIVGHUJMGNQHOrJYGYNJRNIVGNeORIHLFINuOFXTGRIMSNIVGNvURGHSNLMMJMIGYNgWNIVGNeORMIHXFIJORNwLRLiGHSNMVLPPN
MGFXHGNLRYNQLWNKOHNIVGNgXJPYJRiNQGHTJI]NdVGNeORIHLFIOHNMVLPPNMGFXHGNLRYNQLWNKOHNOIVGHNQGHTJIMSNKGGMSNPJFGRMGMSNLRYN
JRMQGFIJORMNgWNiOrGHRTGRINLiGRFJGMNRGFGMMLHWNKOHNdVGNeORIHLFIOHNMVLPPSNLMNMOORNLMNQHLFIJFLgPGSNKXHRJMVNIVGNvURGHSN
xHFVJIGFISNLRYNeORMIHXFIJORNwLRLiGHNUJIVNFOQJGMNOHNFGHIJKJFLIGMNOKNLPPNQGHTJIMSNKGGMSNPJFGRMGMSNLRYNJRMQGFIJORMN
RGFGMMLHWNKOHNIVGNQHOQGHNGhGFXIJORNLRYNFOTQPGIJORNOKNIVGN[OH\NIVLINLHGNFXMIOTLHJPWNMGFXHGYNLKIGHNGhGFXIJORNOKNIVGN
eORIHLFINLRYNPGiLPPWNHGZXJHGYNLINIVGNIJTGNgJYMNLHGNHGFGJrGYNOHNRGiOIJLIJORMNFORFPXYGY][OH\SNJRFPXYJRiSNUJIVOXIN
PJTJILIJORSNLPPNLQQPJFLgPGNgXJPYJRiNQGHTJIMNOIVGHNIVLRNIVOMGNHGZXJHGYNOKNIVGNvURGHNXRYGHNjGFIJORMNy]z]{]NxPPNJRMQGFIJORN
KGGMNLRYNOIVGHNFOMIMNOKNMXFVNQGHTJIMNLRYNPJFGRMGMNHGZXJHGYNIONgGNOgILJRGYNgWNIVGNeORIHLFIOHNLMNTLWNgGNJTQOMGYNgWNLRWN
TXRJFJQLPNOHNOIVGHNGRIJIWNMVLPPNgGNQLJYNgWNIVGNeORIHLFIOHNLRYNMVLPPNROINMGHrGNLMNIVGNgLMJMNKOHNLRWNJRFHGLMGNJRNIVGNeORIHLFIN
jXT]

_̂̀atamNdVGNeORIHLFIOHNMVLPPNFOTQPWNUJIVNUJIVSNLRYNiJrGNROIJFGMNHGZXJHGYNgWNgWSNLQQPJFLgPGNPLUMSNMILIXIGMSNOHYJRLRFGMSN
FOYGMSNHXPGMNLRYNHGiXPLIJORMSNLRYNPLUKXPNOHYGHMNOKNQXgPJFNLXIVOHJIJGMNLQQPJFLgPGNIONQGHKOHTLRFGNOKNIVGN[OH\]N|KNIVGN
eORIHLFIOHNKLJPMNIONiJrGNMXFVNROIJFGMSNJINMVLPPNgGNPJLgPGNKOHNLRYNMVLPPNJRYGTRJKWNLRYNVOPYNVLHTPGMMNnLoNIVGNvURGHSNJIMN
FORMXPILRIMSNGTQPOWGGMSNOKKJFGHMNLRYNLiGRIMNLRYNngoNIVGNxHFVJIGFISNeORMIHXFIJORNwLRLiGHNLRYNIVGJHNFORMXPILRIMSN
GTQPOWGGMSNOKKJFGHMNLRYNLiGRIMNLiLJRMINLRWNHGMXPIJRiNKJRGMSNQGRLPIJGMSN}XYiTGRIMSNOHNYLTLiGMSNJRFPXYJRiNHGLMORLgPGN
LIIOHRGWfMNKGGMSNJTQOMGYNORNOHNJRFXHHGYNgWNIVGNQLHIJGMNJRYGTRJKJGYNVGHGXRYGH]

_̂̀atamacN|RNLFFOHYLRFGNUJIVN~GUN�OH\NjILIGN�LgOHN�LUNxHIJFPGN�SNjGFIJORNyy�SNMXgY]Nz�LnLoSNIVGNeORIHLFIOHNMVLPPN
MXgTJINIONIVGNvURGHNUJIVJRNz�NYLWMNLKIGHNJMMXLRFGNOKNeORIHLFIOHfMNKJHMINQLWHOPPSNLRYNGrGHWNz�NYLWMNIVGHGLKIGHSNLN
IHLRMFHJQINOKNIVGNOHJiJRLPNQLWHOPPNHGFOHYSNMXgMFHJgGYNLRYNLKKJHTGYNLMNIHXGNXRYGHNIVGNQGRLPIJGMNOKNQGH}XHW]

_̂̀atamamNdVGNeORIHLFIOHNMVLPPNFOTQPWNUJIVNLPPNLQQPJFLgPGN~GUN�OH\NjILIGNuGQLHITGRINOKN�LgOHNHGZXJHGTGRIMSN
JRFPXYJRiNIVGNQHOrJMJORNIVLINGrGHWNUOH\GHNGTQPOWGYNJRNQGHKOHTLRFGNOKNLNQXgPJFNUOH\NFORIHLFINMVLPPNgGNFGHIJKJGYNLMN
VLrJRiNFOTQPGIGYNLRNvj�xN{��VOXHNMLKGIWNIHLJRJRiNFOXHMG]NdVGNeORIHLFIOHNLRYNJIMNjXgFORIHLFIOHMNMVLPPNgGNMOPGPWN
HGMQORMJgPGNKOHNFOTQPJLRFGNUJIVNIVJMNHGZXJHGTGRINUJIVNHGMQGFINIONIVGJHNGTQPOWGGM]NdVGNeORIHLFIOHfMNOHNjXgFORIHLFIOHfMN
KLJPXHGNIONFOTQPWNUJIVNIVJMNHGZXJHGTGRINMVLPPNROINIHLRMKGHNOHNJRNLRWNULWNJTQOMGNIVGNHGMQORMJgJPJIWNKOHNUOH\GHNMLKGIWN
XQORNIVGNvURGHNOHNIVGNxHFVJIGFI]

_̂̀atàN|KNIVGNeORIHLFIOHNQGHKOHTMN[OH\N\ROUJRiNJINIONgGNFORIHLHWNIONLQQPJFLgPGNPLUMSNMILIXIGMSNOHYJRLRFGMSNFOYGMSNHXPGMN
LRYNHGiXPLIJORMSNOHNPLUKXPNOHYGHMNOKNQXgPJFNLXIVOHJIJGMSNIVGNeORIHLFIOHNMVLPPNLMMXTGNLQQHOQHJLIGNHGMQORMJgJPJIWNKOHNMXFVN
[OH\NLRYNMVLPPNgGLHNIVGNFOMIMNLIIHJgXILgPGNIONFOHHGFIJOR]LPPNFOMIMNLIIHJgXILgPGNIONIVGNFOHHGFIJORNIVGHGOKNOHNHGPLIGYNIVGHGIOSN
JRFPXYJRiNHGJTgXHMGTGRINIONIVGNvURGHNKOHNLRWNLYYJIJORLPNMGHrJFGMNHGZXJHGYNOKNIVGNeORMIHXFIJORNwLRLiGHNOHNxHFVJIGFISN
OHNgOIVSNLMNUGPPNLMNLPPNKJRGMNLRYNQGRLPIJGMSNJKNLRW]
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FGHIJIKGLMNOPQRPSGMTGUNVNMWNGLMNSXYXMNZI[\][̂_̀[abĉdef̂bd[̀cfbgĉ̀dh[fbciĵjbch[ê[̂_̀[hĵ̀[̂_ê[ed̀[klm[hgnhgd]ef̀[bd[
b̂_̀dojh̀[fbcf̀ep̀i[q_rhjfep[fbciĵjbch[̂_ê[ij]]̀d[sềdjeppr[]dbs[̂_bh̀[jcijfềi[jc[̂_̀[abĉdef̂[tbfgs̀ ĉh[bd[
kum[gcvcboc[kum[gcvcboc[q_rhjfep[fbciĵjbch[b][ec[gcghgep[cêgd̀[̂_ê[ij]]̀d[sềdjeppr[]dbs[̂_bh̀[bdijcedjpr[]bgci[
b̂[̀wjĥ[eci[x̀c̀deppr[d̀fbxcjỳi[eh[jc_̀d̀ĉ[jc[fbcĥdgf̂jbc[ef̂jzĵj̀h[b][̂_̀[f_edef̂̀d[qdbzjìi[]bd[jc[̂_̀[abĉdef̂[
tbfgs̀ ĉh{[̂_̀[abĉdef̂bd[h_epp[qdbsq̂pr[qdbzjì[xjz̀[qdbsq̂[odĵ̀̂ c[cb̂jf̀[̂b[̂_̀[|oc̀d{[abcĥdgf̂jbc[}ecex̀d{[
eci[̂_̀[~df_ĵ̀f̂[ǹ]bd̀[fbciĵjbch[ed̀[ijĥgdǹi[b][hgf_[fbciĵjbch[ǹ]bd̀[̂_̀r[ed̀[ijĥgdǹi[bd[e]]̀f̂̀i[obdv[jh[
q̀d]bds̀i[eci[jc[cb[̀z̀ĉ[pềd[̂_ec[l�[̂_d̀̀[k�m[nghjc̀hh[ierh[e]̂̀d[]jdĥ[bnh̀dzecf̀[b][̂_̀[fbciĵjbch�[�_̀[~df_ĵ̀f̂[
eci[bd[abcĥdgf̂jbc[}ecex̀d[ojpp[qdbsq̂pr[jcz̀ĥjxề[hgf_[fbciĵjbch[eci{[j][̂_̀[~df_ĵ̀f̂{[jc[fbchgp̂êjbc[oĵ_[̂_̀[
abcĥdgf̂jbc[}ecex̀d{[ì^̀dsjc̀h[̂_ê[̂_̀r[ij]]̀d[sềdjeppr[eci[fegh̀[ec[jcfd̀eh̀[bd[ìfd̀eh̀[jc[̂_̀[abĉdef̂bd�h[
fbĥ[b]{[bd[̂js̀[d̀�gjd̀i[]bd{[q̀d]bdsecf̀[b][ecr[qed̂[b][̂_̀[�bdv{[ojpp[d̀fbss̀ci[̂_ê[ec[̀�gĵenp̀[ei�gĥs̀ ĉ[ǹ[
seì[jc[̂_̀[abĉdef̂[�gs[bd[abĉdef̂[�js̀{[bd[nb̂_�[\][̂_̀[~df_ĵ̀f̂{[jc[fbchgp̂êjbc[oĵ_[̂_̀[abcĥdgf̂jbc[}ecex̀d{[
ì^̀dsjc̀h[̂_ê[̂_̀[fbciĵjbch[ê[̂_̀[hĵ̀[ed̀[cb̂[sềdjeppr[ij]]̀d̀ĉ[]dbs[̂_bh̀[jcijfềi[jc[̂_̀[abĉdef̂[tbfgs̀ ĉh[
eci[̂_ê[cb[f_ecx̀[jc[̂_̀[̂̀dsh[b][̂_̀[abĉdef̂[jh[�gĥj]j̀i{[̂_̀[~df_ĵ̀f̂[h_epp[qdbsq̂pr[cb̂j]r[̂_̀[|oc̀d{[abcĥdgf̂jbc[
}ecex̀d{[eci[abĉdef̂bd{[abĉdef̂bd[jc[odĵjcx{[ĥêjcx[̂_̀[d̀ehbch�[\][̂_̀[|oc̀d[bd[abĉdef̂bd[ijhqĝ̀h[̂_̀[
~df_ĵ̀f̂�h[ì^̀dsjcêjbc[bd[d̀fbss̀ciêjbc{[̀ĵ_̀d[qed̂r[ser[hgnsĵ[e[apejs[eh[qdbzjìi[jc[~d̂jfp̀[l��ĵ[ser[
qdbf̀ ì[eh[qdbzjìi[jc[~d̂jfp̀[l��[�b[ei�gĥs̀ ĉ[jc[̂_̀[abĉdef̂[�js̀[bd[abĉdef̂[�gs[ojpp[ǹ[q̀dsĵ̀̂ i{[_bòz̀d{[jc[
fbcc̀f̂jbc[oĵ_[e[fbcf̀ep̀i[bd[gcvcboc[fbciĵjbc[̂_ê[ib̀h[cb̂[ij]]̀d[sềdjeppr[]dbs[̂_bh̀[fbciĵjbch[ijhfpbh̀i[bd[
_̂ê[d̀ehbcenpr[h_bgpi[_ez̀[ǹ c̀[ijhfpbh̀i[nr[̂_̀[abĉdef̂bd�h[klm[qdjbd[jchq̀f̂jbch{[̂̀ĥh{[eci[d̀zj̀oh{[bd[kum[
jchq̀f̂jbch{[̂̀ĥh{[eci[d̀zj̀oh[̂_̀[abĉdef̂bd[_ei[̂_̀[bqqbd̂gcĵr[̂b[sev̀[bd[h_bgpi[_ez̀[q̀d]bds̀i[jc[fbcc̀f̂jbc[
oĵ_[̂_̀[�db�̀f̂�
����G��

I� abĉdef̂bd�h[fbĥh[]bd[gcpbeijcx[eci[_ecipjcx[ê[̂_̀[hĵ̀{[penbd{[jcĥeppêjbc[fbĥh{[bz̀d_̀ei{[qdb]ĵ{[
{jcfpgijcx[̂_̀[fbĥh[]bd[nbcih[eci[b̂_̀d[̀wq̀ch̀h[fbĉ̀sqpềi[]bd[ĥềi[eppboecf̀[esbgĉh[h_epp[ǹ[
jcfpgìi[jc[̂_̀[abĉdef̂[�gs[nĝ[cb̂[jc[̂_̀[eppboecf̀h�[eci

IH o_̀c̀z̀d[fbĥh[ed̀[sbd̀[̂_ec[bd[p̀hh[̂_ec[eppboecf̀h{[̂_̀[abĉdef̂[�gs[h_epp[ǹ[ei�gĥ̀i[effbdijcxpr[
nr[a_ecx̀[|dìd�[�_̀[esbgĉ[b][̂_̀[a_ecx̀[|dìd[h_epp[d̀]p̀f̂[klm[̂_̀[ij]]̀d̀cf̀[ǹ ồ c̀[ef̂gep[fbĥh[
eci[̂_̀[eppboecf̀h[gcìd[�̀f̂jbc[����u�l[eci[kum[f_ecx̀h[jc[abĉdef̂bd�h[fbĥh[gcìd[�̀f̂jbc[����u�u�[
�_̀[abĉdef̂bd[jh[cb̂[̀ĉĵp̀i[̂b[bz̀d_̀ei[eci[qdb]ĵ[bc[gc̀wq̀cìi[eppboecf̀[esbgĉh[bd[ecr[qbd̂jbch[
_̂̀d̀b]�

�

FGHI�I�[�_̀[abĉdef̂bd[h_epp[̀sqpbr[e[fbsq̀^̀ĉ[hgq̀djĉ̀cìĉ[eci[c̀f̀hhedr[ehhjĥeĉh[o_b[h_epp[ǹ[jc[ê̂ c̀iecf̀[ê[
_̂̀[�db�̀f̂[hĵ̀[igdjcx[q̀d]bdsecf̀[b][̂_̀[�bdv�[�_̀[hgq̀djĉ̀cìĉ[�djbd[̂b[ĥed̂jcx[̂_̀[�bdv{[̂_̀[abĉdef̂bd[h_epp[
ìhjxcề[̂_̀[�db�̀f̂[}ecex̀d{[�gq̀djĉ̀cìĉ[eci[b̂_̀d[v̀r[jcijzjigeph[o_b[h_epp[ǹ[ehhjxc̀i[̂b[̂_̀[�db�̀f̂[̂_dbgx_[
eci[jcfpgijcx[�jcep[absqp̀̂jbc�[�gf_[ìhjxcêjbch[h_epp[ǹ[jc[odĵjcx[eci[qdbzjìi[̂b[̂_̀[abcĥdgf̂jbc[}ecex̀d{[
~df_ĵ̀f̂[eci[|oc̀d[eci[h_epp[jcfpgì[̂_̀[�gepj]jfêjbch[b][hgf_[jcijzjigeph�[�_̀[�gq̀djĉ̀cìĉ[h_epp[ǹ[jc[
ê̂ c̀iecf̀[ê[̂_̀[�db�̀f̂[hĵ̀[̂_dbgx_bĝ[̂_̀[obdv{[d̀sejc[bc[̂_̀[�db�̀f̂[hĵ̀[cb̂[p̀hh[̂_ec[̀jx_̂[_bgdh[q̀d[ier{[]jz̀[
ierh[q̀d[ò v̀{[gĉjp[̂̀dsjcêjbc[b][̂_̀[abĉdef̂{[gcp̀hh[̂_̀[�bn[jh[hghq̀cìi{[obdv[jh[ĥbqq̀i[nr[̂_̀[|oc̀d{[bd[cb[
obdv[jh[hf_̀igp̀i�[�_̀[�gq̀djĉ̀cìĉ[h_epp[ǹ[eqqdbz̀i[nr[̂_̀[|oc̀d[jc[ĵh[hbp̀[ijhfd̀̂jbc�[�eji[d̀qd̀h̀ĉêjz̀h[h_epp[
ǹ[�gepj]j̀i[jc[̂_̀[̂rq̀[b][obdv[̂b[ǹ[gcìd̂ev̀c[eci[h_epp[cb̂[ǹ[f_ecx̀i[igdjcx[̂_̀[fbgdh̀[b][fbcĥdgf̂jbc[oĵ_bĝ[
_̂̀[qdjbd[odĵ̀̂ c[fbch̀ĉ[b][̂_̀[|oc̀d�[�_bgpi[e[d̀qd̀h̀ĉêjz̀[p̀ez̀[̂_̀[abĉdef̂bd�h[̀sqpbr{[̂_̀[abĉdef̂bd[h_epp[
qdbsq̂pr[ìhjxcề[e[c̀o[d̀qd̀h̀ĉêjz̀�[�_̀[|oc̀d[h_epp[_ez̀[̂_̀[djx_̂{[ê[ecr[̂js̀[eci[jc[ĵh[hbp̀[ijhfd̀̂jbc{[̂b[
ijd̀f̂[e[f_ecx̀[jc[̂_̀[abĉdef̂bd�h[d̀qd̀h̀ĉêjz̀h[j][̂_̀jd[q̀d]bdsecf̀[jh[gchêjh]ef̂bdr�[\c[̂_̀[̀z̀ĉ[b][hgf_[e[
ìseci{[̂_̀[abĉdef̂bd[h_epp[oĵ_jc[h̀z̀c[k�m[ierh[e]̂̀d[cb̂j]jfêjbc[̂_̀d̀b]{[d̀qpef̀[heji[jcijzjigepkhm[oĵ_[ec[
jcijzjigepkhm[hêjh]ef̂bdr[̂b[̂_̀[|oc̀d{[jc[̂_̀[|oc̀d�h[hbp̀[ijhfd̀̂jbc�[\][heji[d̀qpef̀s̀ ĉ[jh[ijheqqdbz̀i{[̂_̀[
abĉdef̂bd[ser{[ê[̂_̀[|oc̀d�h[bq̂jbc{[ǹ[̂̀dsjcềi[]bd[fegh̀�[�_̀[�gq̀djĉ̀cìĉ[h_epp[d̀qd̀h̀ĉ[̂_̀[abĉdef̂bd{[
eci[fbssgcjfêjbch[xjz̀c[̂b[̂_̀[hgq̀djĉ̀cìĉ[�gq̀djĉ̀cìĉ[h_epp[ǹ[eh[njcijcx[eh[j][xjz̀c[̂b[̂_̀[abĉdef̂bd�[�_̀[
|oc̀d[h_epp[_ez̀[cb[bnpjxêjbc[̂b[ijd̀f̂[bd[sbcĵbd[̂_̀[abĉdef̂bd�h[̀sqpbr̀ h̀�[~pp[d̀]̀d̀cf̀h[_̀d̀jc[̂b[̂_̀[
�gq̀djĉ̀cìĉ[h_epp[ǹ[̂ev̀c[̂b[s̀ec[̂_̀[abĉdef̂bd�h[hgq̀djĉ̀cijcx[ĥe]]�[�ef_[�gnfbĉdef̂bd[h_epp[ìhjxcề[̂_̀[
�db�̀f̂[}ecex̀d{[�gq̀djĉ̀cìĉ[eci[b̂_̀d[v̀r[jcijzjigeph[o_b[h_epp[ǹ[ehhjxc̀i[̂b[̂_̀[�db�̀f̂�[\sqbd̂eĉ[
fbssgcjfêjbch[h_epp[ǹ[fbc]jds̀i[jc[odĵjcx�[|̂_̀d[fbssgcjfêjbch[h_epp[ǹ[hjsjpedpr[fbc]jds̀i[bc[odĵ̀̂ c[d̀�g̀ĥ[
jc[̀ef_[feh̀�[�_̀[abĉdef̂bd�h[�gq̀djĉ̀cìĉ[h_epp[ê̂ c̀i[epp[�db�̀f̂[s̀ `̂jcxh{[d̀xedip̀hh[b][o_̀ _̂̀d[_̀pi[qdjbd[̂b[bd[
]bppbojcx[�gnĥeĉjep[absqp̀̂jbc[b][̂_̀[�bdv�
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FGHIJIKLMNOLPQRSTUVSQTWLUXLXQQRLUXLYTUVSZVU[\OLU]SOTLÛUT_LQ]LSNOLPQRSTUVSWLXNU\\LRQSZ]̀LSNOLâ ROTLUR_LbTVNZSOVSWL
SNTQcdNLSNOLPQRXSTcVSZQRLeURUdOTWLQ]LSNOLRUfOLUR_LgcU\Z]ZVUSZQRXLQ]LULYTQYQXO_LXcYOTZRSOR_ORShLiZSNZRLjkL_ÙXLQ]L
TOVOZYSLQ]LSNOLZR]QTfUSZQRWLSNOLPQRXSTcVSZQRLeURUdOTLfÙLRQSZ]̀LSNOLPQRSTUVSQTWLXSUSZRdL̂NOSNOTLSNOLâ ROTWLSNOL
PQRXSTcVSZQRLeURUdOTWLQTLSNOLbTVNZSOVSLljmLNUXLTOUXQRU[\OLQ[nOVSZQRLSQLSNOLYTQYQXO_LXcYOTZRSOR_ORSLQTLlomLTOgcZTOL
U__ZSZQRU\LSZfOL]QTLTOpZÔhLqUZ\cTOLQ]LSNOLPQRXSTcVSZQRLeURUdOTLSQLYTQpZ_OLRQSZVOL̂ZSNZRLSNOLjkr_ÙLYOTZQ_LXNU\\L
VQRXSZScSOLRQSZVOLQ]LRQLTOUXQRU[\OLQ[nOVSZQRhPQRSTUVSQTLXNU\\LYTQpZ_OWLQTLQSNOT̂ZXOLXOOLSNUSWLSNOLsTQnOVSLeURUdOTWLQTL
tcYOTZRSOR_ORSXLQTLTOXYQRXZ[\OL̂QTuOTXLQ]LSNOLPQRSTUVSQTLUR_LZSXLfUnQTLtc[VQRSTUVSQTXLUTOLOgcZYYO_L̂ZSNLVO\\c\UTL
YNQROXLUR_LTU_ZQXhLMNOLPQRSTUVSQTLXNU\\LYTQpZ_OLSNOLâ ROTWLSNOLPQRXSTcVSZQRLeURUdOTWLUR_LSNOLbTVNZSOVSL̂ZSNLSNOL
Rcf[OTL]QTLOUVNLYNQROLUR_L̂QTuOTh

FGHIJIHLMNOLPQRSTUVSQTLXNU\\LRQSLOfY\Q̀LULYTQYQXO_LXcYOTZRSOR_ORSLSQL̂NQfLSNOLâ ROTWLPQRXSTcVSZQRLeURUdOTWLQTL
bTVNZSOVSLNUXLfU_OLTOUXQRU[\OLUR_LSZfO\̀LQ[nOVSZQRhLMNOLPQRSTUVSQTLXNU\\LRQSLVNURdOLSNOLXcYOTZRSOR_ORSL̂ZSNQcSLSNOL
â ROTvXLVQRXORSWL̂NZVNLXNU\\LRQSLcRTOUXQRU[\̀L[OL̂ZSNNO\_LQTL_O\ÙO_hPQRSTUVSQTvXLXcYOTpZXQT̀LYOTXQRRO\WLZRV\c_ZRdL
tcYOTZRSOR_ORSXLUR_LSNOZTLUXXZXSURSXWLXNU\\L[OLpOTXO_LZRLSNOLwRd\ZXNL\URdcUdOhLxRLSNOLOpORSLSNOLPQRSTUVSQTvXLXcYOTpZXQT̀L
YOTXQRRO\WLtcYOTZRSOR_ORSXLUR_LSNOZTLUXXZXSURSXLUTOLRQSLpOTXO_LZRLSNOLwRd\ZXNL\URdcUdOWLSNOLPQRSTUVSQTLXNU\\LOfY\Q̀LSNOL
XOTpZVOXLQ]LUL]c\\rSZfOLQRrXZSOLZRSOTYTOSOTLSQL]UVZ\ZSUSOLVQffcRZVUSZQRXL̂ZSNLXcVNLXcYOTpZXQT̀LYOTXQRRO\h

FHIJIyzMNOLPQRSTUVSQTLXNU\\LRQSLTO_cVOLQTLSOTfZRUSOLXcYOTpZXZQRLQ]LSNOLiQTuWLRQTLVNURdOLSNOLXcYOTZRSOR_ORSL̂ZSNQcSLSNOL
YTZQTL̂TZSSORLUYYTQpU\LQ]LSNOLâ ROTh

FHIJI{�x]WL]QTLUR̀LTOUXQRWLSNOLPQRSTUVSQTLSUuOXLURLUVSZQRLTOXc\SZRdLZRLUR̀LQ]LSNOLVNURdOXLRQSO_LZRLtc[XOVSZQRL|h}hkWLSNOL
â ROTLfÙLSUuOLTOfO_ZU\LUVSZQRLSQL~����~LVQRSZRcO_LYTQdTOXXLQ]LSNOLiQTuWLZRV\c_ZRdLSNOLNZTZRdLQ]LXcZSU[\OLXcYOTpZXQT̀L
YOTXQRRO\WLUR_LVNUTdOLSNOLPQRSTUVSQTLU\\LVQXSXLUXXQVZUSO_L̂ZSNLSNOXOLTOfO_ZU\LUVSZQRXLZRV\c_ZRdLSNOLVQXSXLQ]L\OdU\LUR_L
U__ZSZQRU\LVQRXSTcVSZQRLfURUdOfORSLUR_LUTVNZSOVScTU\LXOTpZVOXh
FHIJI�GMNOLPQRSTUVSQTLXNU\\L]cTRZXNLSNOLPQRXSTcVSZQRLeURUdOTWLZRL̂TZSZRdLSNOLRUfOXWLU__TOXXOXLUR_LSO\OYNQROLRcf[OTLQ]L
SNOLfOf[OTXLQ]LNZXLQTdURZ�USZQRL̂NQLVURL[OLVQRSUVSO_LZRLSNOLOpORSLQ]LURLQ]]rNQcTXLOfOTdORV̀LUSLSNOL[cZ\_ZRdhL

FHIJI�GMNOLPQRSTUVSQTLXNU\\LUSSOR_LYTQdTOXXLfOOSZRdXL̂ZSNLSNOLPQRXSTcVSZQRLeURUdOTLUR_LXcVNLQSNOTLYOTXQRXLSNOLQ̂ROTL
fÙLTOgcZTOhLMNOLYTQdTOXXLfOOSZRdXLXNU\\LZRV\c_OLU\\LuÒLYOTXQRRO\LQRLSNOLnQ[WLZRV\c_ZRdLSNOLVQRSTUVSQTLUR_L
Xc[VQRSTUVSQTXWLQTLQSNOTLYOTXQRXLZRLVNUTdOLQ]LpUTZQcXLYNUXOXLQ]LSNOL̂QTuhL

FHIJI�GsTZQTLSQLSNOLVQffORVOfORSLQ]LiQTuWLSNOLPQRSTUVSQTLXNU\\LYTQpZ_OLSNOLPQRXSTcVSZQRLeURUdOTLUR_LSNOL
bTVNZSOVSL̂ZSN�
hjLbL̂TZSSORL\ZXSLQ]LXc[VQRSTUVSQTXWLXc[rXc[VQRSTUVSQTXWLXcYY\ZOTXLUR_LpOR_QTXL̂ZSNLRUfOXWLU__TOXXOXWL
SO\OYNQROLRcf[OTXWLUR_L_OXVTZYSZQRXLQ]LSNOL̂QTuLSNÒLXNU\\LYOT]QTfLQTL]cTRZXN�
hoLMNOLRUfOWLU__TOXXLUR_LSO\OYNQROLRcf[OTLQ]LSNOL[QR_ZRdLVQfYUR̀WL[URuZRdLUR_LZRXcTURVOLVQfYUR̀L]QTL
SNOLPQRSTUVSQTLZRV\c_ZRdLSNOLRUfOWLU__TOXXLUR_LSO\OYNQROLRcf[OTLQ]LOUVNL[QR_ZRdLVQfYUR̀vXL
YTZfUT̀LVQRSUVSLTOYTOXORSUSZpOL]QTLSNOLsTQnOVS�
h|L�OSUZ\O_Ltc[VQRSTUVSQTLXVNO_c\OXLZR_ZVUSZRdLSNOLUYYTQ�ZfUSOLgcURSZS̀LQ]LXNQYL_TÛZRdXWLXOgcORVOWL
SZfZRdLUR_LfURL\QU_ZRd�LUR_
hkLbLVUXNL]\Q̂LYTQnOVSZQRL]QTLSNOL\Z]OLQ]LSNOLsTQnOVSWLZRV\c_ZRdLULXVNO_c\OLUR_LdTUYNLXNQ̂ZRdLSNOLUfQcRSL
Q]LiQTuLYTQnOVSO_LSQL[OLVQfY\OSO_LOUVNLfQRSNLQTL[Z\\ZRdLYOTZQ_LUR_LUL_Q\\UTLpU\cOL]QTLSNOLURSZVZYUSO_L
[Z\\ZRdXLOUVNLfQRSNLQTL[Z\\ZRdLYOTZQ_hLMNZXLXNU\\L[OLVQfY\OSO_LU]SOTLURLUdTOO_LcYQRLXVNO_c\OLQ]LpU\cOXL
NUXL[OORLUYYTQpO_L[̀LSNOLPQRXSTcVSZQRLeURUdO
����GK�

FGHI��I�LMNOLPQRSTUVSQTWLYTQfYS\̀LYTQfYS\̀WL[cSLZRLRQLOpORSL\USOTLSNURLjkL_ÙXWLU]SOTL[OZRdLÛUT_O_LSNOLPQRSTUVSWLXNU\\L
YTOYUTOLUR_LXc[fZSL]QTLSNOLâ ROTvXLUR_LbTVNZSOVSvXLZR]QTfUSZQRWLZR]QTfUSZQRLUR_LSNOLPQRXSTcVSZQRLeURUdOTvXLcXOLZRL
_OpO\QYZRdLSNOLsTQnOVSLXVNO_c\OWLUYYTQpU\LULPQRSTUVSQTvXLVQRXSTcVSZQRLXVNO_c\OL]QTLSNOLiQTuhLMNO�iQTuLZRLO\OVSTQRZVL
]QTfUSL̂ZSNLYTO_OVOXXQTL\QdZVhLMNOLVQRXSTcVSZQRLXVNO_c\OLXNU\\LVQRSUZRL_OSUZ\LUYYTQYTZUSOL]QTLSNOLsTQnOVSWLZRV\c_ZRdLljmL
SNOL_USOLQ]LVQffORVOfORSLQ]LSNOLiQTuWLZRSOTZfLXVNO_c\OLfZ\OXSQROL_USOXWLUR_LSNOL_USOLQ]Ltc[XSURSZU\LPQfY\OSZQR�LlomL
URLUYYQTSZQRfORSLQ]LSNOLiQTuL[̀LVQRXSTcVSZQRLUVSZpZS̀�LUR_Ll|mLSNOLSZfOLTOgcZTO_L]QTLVQfY\OSZQRLQ]LOUVNLYQTSZQRLQ]LSNOL
iQTuhLMNOLPQRSTUVSQTvXLVQRXSTcVSZQRLXVNO_c\OLXNU\\LYTQpZ_OL]QTLSNOLQT_OT\̀LYTQdTOXXZQRLQ]LSNOLiQTuLSQLVQfY\OSZQRL
VQfY\OSZQRWLUR_LXNU\\LRQSLO�VOO_LSZfOL\ZfZSXLVcTTORSLcR_OTLSNOLPQRSTUVSL�QVcfORSXhLMNOLPQRSTUVSQTvXLVQRXSTcVSZQRL
XVNO_c\OLXNU\\L[OLTOpZXO_LUSLUYYTQYTZUSOLZRSOTpU\XLUXLTOgcZTO_L[̀LSNOLVQR_ZSZQRXLQ]LSNOLiQTuLUR_LsTQnOVShLMNOLPQRSTUVSQTL
XNU\\LVQQYOTUSOL̂ZSNLSNOLPQRXSTcVSZQRLeURUdOTLZRLXVNO_c\ZRdLUR_LYOT]QTfZRdLSNOLPQRSTUVSQTvXLiQTuLSQLUpQZ_LVQR]\ZVSL
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FGHIJKLMNKLOKHPKQLROSKMPKNSTLUKGMJKHISKFPVWKPVKLQHGXGHGSOKPYKPHISVKZPMHVLQHPVOJKPVKHISKQPMOHVRQHGPMKPVKP[SVLHGPMOKPYKHISK
\FMSV]OKPFMKYPVQSOKPVK̂S[LVLHSKZPMHVLQHPVO_

àbcdecfKgISKZPMHVLQHPVJK[VPh[HTUKLYHSVKiSGMjKLFLVNSNKHISKZPMHVLQHKLMNKHISVSLYHSVKLOKMSQSOOLVUKHPKhLGMHLGMKLKQRVVSMHK
ORihGHHLTKOQISNRTSJKOILTTKORihGHKLKORihGHHLTKOQISNRTSKYPVKHISKZPMOHVRQHGPMKkLMLjSV]OKLMNKlVQIGHSQH]OKL[[VPXLT_KgISK
lVQIGHSQHKLMNKZPMOHVRQHGPMKkLMLjSV]OKL[[VPXLTKOILTTKMPHKiSKRMVSLOPMLiTUKNSTLUSNKPVKFGHIISTN_KgISKORihGHHLTK
OQISNRTSKOILTTKmnoKiSKQPPVNGMLHSNKFGHIKHISKZPMHVLQHPV]OKQPMOHVRQHGPMKOQISNRTSJKLMNKmpoKLTTPFKHISKZPMOHVRQHGPMKkLMLjSVK
LMNKlVQIGHSQHKVSLOPMLiTSKHGhSKHPKVSXGSFKORihGHHLTO_KqYKHISKZPMHVLQHPVKYLGTOKHPKORihGHKLKORihGHHLTKOQISNRTSJKPVKYLGTOKHPK
[VPXGNSKORihGHHLTOKGMKLQQPVNLMQSKFGHIKHISKL[[VPXSNKORihGHHLTKOQISNRTSJKHISKZPMHVLQHPVKOILTTKMPHKiSKSMHGHTSNKHPKLMUK
GMQVSLOSKGMKZPMHVLQHK̂RhKPVKSrHSMOGPMKPYKZPMHVLQHKgGhSKiLOSNKPMKHISKHGhSKVSsRGVSNKYPVKVSXGSFKPYKORihGHHLTO_

àbcdecdcdKgGhSKGOKPYKHISKSOOSMQSKYPVKHIGOKtVPuSQH_KgISKvPVWKOILTTKiSK[SVYPVhSNKQPMHGMRPROTUKLMNKFGHIPRHKGMHSVVR[HGPMJK
OPKHILHKLTTKvPVWKQLMKiSKQPh[TSHSNKGMKHISKHGhSKOSHKYPVHIKGMKHISKZPMHVLQHKwPQRhSMHO_

àbcdecdcfKgISKOSsRSMQSKPYKHISKvPVWKOILTTKiSKOQISNRTSNKFGHIKHISK\FMSVKOPKLOKHPKhGMGhGxSKGMHSVYSVSMQSKFGHIKHISK
\FMSV]OKROSKPYKSrGOHGMjKOHVRQHRVSOJKLMNKHISK\FMSV]OKL[[VPXLTKOILTTKiSKPiHLGMSNK[VGPVKHPKOHLVHGMjKPYKHISKvPVW_

àbcdecdcbKgISKZPMHVLQHPVKOILTTKQPMYPVhKHPKHISKhPOHKVSQSMHKtVPuSQHK̂QISNRTSJKLMNKLTTKvPVWKOILTTKiSKQPh[TSHSNKPMKPVK
iSYPVSKHISKNLHSOKSOHLiTGOISNKGMKHISKZPMHVLQHKwPQRhSMHO_KgISKZPMHVLQHPVKOILTTKhPMGHPVKHISK[VPjVSOOKPYKHISKvPVWKYPVK
QPMYPVhLMQSKFGHIKHISKVSsRGVShSMHOKPYKHISKtVPuSQHK̂QISNRTSKLMNKOILTTK[VPh[HTUKLNXGOSKHISK\FMSVKLMNKZPMOHVRQHGPMK
kLMLjSVKPYKLMUKNSTLUOKPVK[PHSMHGLTKNSTLUO_

àbcdecfcdygISKZPMOHVRQHGPMKkLMLjSVKOILTTK[VS[LVSJK[RiTGOIJKLMNJKYVPhKHGhSzHPzHGhSJKVSXGOSKLKhLOHSVKGMHSjVLHSNKtVPuSQHK
Q̂ISNRTSKiLOSNKR[PMKHISKQPMOHVRQHGPMKOQISNRTSOKORihGHHSNKiUKHISKXLVGPROKtVGhSKZPMHVLQHPVO_K{LGTRVSKiUKHISKZPMHVLQHPVK
HPKYRVMGOIKLMUKVSsRGVSNKOQISNRTSKPVKOQISNRTSKVSXGOGPMKGMKLKHGhSTUKhLMMSVKOILTTKSMHGHTSKHISKZPMOHVRQHGPMKkLMLjSVKHPK
[VS[LVSKLKOQISNRTSKYPVKHISKZPMHVLQHPV]OKvPVWJKHPKFIGQIKHISKZPMHVLQHPVKOILTTKiSKiPRMN_

àbcdecfcfKgISKZPMHVLQHPVKOILTTKQPP[SVLHSKFGHIKHISKZPMOHVRQHGPMKkLMLjSVKGMKOQISNRTGMjKLMNK[SVYPVhGMjKHISK
ZPMHVLQHPV]OKvPVWKHPKLXPGNKQPMYTGQHJKNSTLUKGMKPVKGMHSVYSVSMQSKFGHIKHISKvPVWKPYKPHISVKZPMHVLQHPVOKPVKHISKQPMOHVRQHGPMKPVK
P[SVLHGPMOKPYKHISK\FMSV]OKPFMKYPVQSO_KgISK\FMSVKOILTTKILXSKHISKVGjIHJKFGHIPRHK[SMLTHUJKHPKNGVSQHKHISKZPMHVLQHPVKHPK
NSTLUJK[POH[PMSKPVKVSOQISNRTSKLMUK[PVHGPMKPYKHISKvPVWKHILHKhLUKGMHSVYSVSKFGHIKPVKNGOVR[HKHISKP[SVLHGPMOKPYKHISK\FMSV_

àbcdecbKgISKZPMHVLQHPVKOILTTK[LVHGQG[LHSKFGHIKPHISVKZPMHVLQHPVOJKHISKZPMOHVRQHGPMKkLMLjSVJKLMNKHISK\FMSVKGMK
VSXGSFGMjKLMNKQPPVNGMLHGMjKLTTKOQISNRTSOKYPVKGMQPV[PVLHGPMKGMHPKHISKtVPuSQHKOQISNRTSKHILHKGOK[VS[LVSNKiUKHISK
ZPMOHVRQHGPMKkLMLjSV_KgISKZPMHVLQHPVKOILTTKhLWSKVSXGOGPMOKHPKHISKQPMOHVRQHGPMKOQISNRTSKLMNKORihGHHLTKOQISNRTSKLOK
NSShSNKMSQSOOLVUKiUKHISKZPMOHVRQHGPMKkLMLjSVKHPKQPMYPVhKHPKHISKtVPuSQHKOQISNRTS_
QPMYPVhKHPKHISKhPOHKVSQSMHKtVPuSQHK̂QISNRTS_

àbcdec|KgISKZPMHVLQHPVKOILTTK[SVYPVhKHISKvPVWKGMKjSMSVLTKLQQPVNLMQSKFGHIKHISKhPOHKVSQSMHKOQISNRTSOKORihGHHSNKHPKHISK
\FMSVJKZPMOHVRQHGPMKkLMLjSVJKLMNKlVQIGHSQHJKLMNKGMQPV[PVLHSNKGMHPKHISKL[[VPXSNKtVPuSQHKOQISNRTS_qMKHISKSXSMHKHISK
\FMSVKNSHSVhGMSOKHILHKHISK[SVYPVhLMQSKPYKHISKvPVWKILOKMPHK[VPjVSOOSNKHPKHISKTSXSTKPYKQPh[TSHGPMKVSsRGVSNKPYKHISK
ZPMHVLQHKwPQRhSMHOKPVKHILHKHISKZPMHVLQHPVKILOKYLGTSNKHPKhLGMHLGMKGHOKQPMOHVRQHGPMKOQISNRTSKPVKHISKtVPuSQHK̂QISNRTSJKHISK
\FMSVKOILTTKILXSKHISKVGjIHKHPKPVNSVKHISKZPMHVLQHPVKHPKHLWSKQPVVSQHGXSKhSLORVSOKMSQSOOLVUKHPKSr[SNGHSKHISK[VPjVSOOKPYK
QPMOHVRQHGPMKGMQTRNGMjKFGHIPRHKTGhGHLHGPMOJKLNNGHGPMLTKOIGYHOJKPXSVHGhSJKLNNGHGPMLTKhLM[PFSVKPVKSsRG[hSMHKLOKFSTTKLOK
PHISVKOGhGTLVKhSLORVSOKmISVSGMLYHSVKVSYSVVSNKHPKQPTTSQHGXSTUKLOK}SrHVLPVNGMLVUKhSLORVSO}o_K̂RQIKSrHVLPVNGMLVUKhSLORVSOK
OILTTKQPMHGMRSKRMHGTKHISK[VPjVSOOKPYKvPVWKQPh[TGSOKFGHIKhGTSOHPMSKLMNKQVGHGQLTK[LHIKNLHSOKOSHKYPVHIKGMKHISKZPMHVLQHK
wPQRhSMHOKLMNKHISKtVPuSQHK̂QISNRTS_KgISKZPMHVLQHPVKOILTTKMPHKiSKSMHGHTSNKHPKLMKLNuROHhSMHKGMKZPMHVLQHK̂RhKPVK
ZPMHVLQHKgGhSKGMKQPMMSQHGPMKFGHIKSrHVLPVNGMLVUKhSLORVSOKVSsRGVSNKiUKHISK\FMSV_

àbcdec~KgISKZPMHVLQHPVKOILTTK[VS[LVSKLKORihGHHLTKOQISNRTSJK[VPh[HTUKLYHSVKiSGMjKLFLVNSNKHISKZPMHVLQHKLMNKHISVSLYHSVK
R[NLHSKGHKLOKMSQSOOLVUKHPKhLGMHLGMKLKQRVVSMHKORihGHHLTKOQISNRTSJKLMNKOILTTKORihGHKHISKOQISNRTSmOoKYPVKHISKZPMOHVRQHGPMK
kLMLjSV]OKLMNKlVQIGHSQH]OKL[[VPXLT_KgISKlVQIGHSQHKLMNKZPMOHVRQHGPMKkLMLjSV]OKL[[VPXLTKOILTTKMPHKRMVSLOPMLiTUKiSK
NSTLUSNKPVKFGHIISTN_KgISKORihGHHLTKOQISNRTSKOILTTKmnoKiSKQPPVNGMLHSNKFGHIKHISKZPMHVLQHPV]OKQPMOHVRQHGPMKOQISNRTSJKLMNK
mpoKLTTPFKHISKZPMOHVRQHGPMKkLMLjSVKLMNKlVQIGHSQHKVSLOPMLiTSKHGhSKHPKVSXGSFKORihGHHLTO_KqYKHISKZPMHVLQHPVKYLGTOKHPK
ORihGHKLKORihGHHLTKOQISNRTSJKHISKZPMHVLQHPVKOILTTKMPHKiSKSMHGHTSNKHPKLMUKGMQVSLOSKGMKZPMHVLQHK̂RhKPVKSrHSMOGPMKPYK
ZPMHVLQHKgGhSKiLOSNKPMKHISKHGhSKVSsRGVSNKYPVKVSXGSFKPYKORihGHHLTO_
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EFGHIJHKLMNOLPQRSTUVSQTLWNUXXLYUTSZVZYUSOL[ZSNLQSNOTLPQRSTUVSQTW\LSNOLPQRWST]VSZQRL̂URU_OTLUR̀La[ROTLZRLTObZO[ZR_L
UR̀LVQQT̀ZRUSZR_LUXXLWVNÒ]XOWLcQTLZRVQTYQTUSZQRLZRSQLSNOLdTQeOVSLfVNÒ]XOLSNUSLZWLYTOYUTÒLghLSNOLPQRWST]VSZQRL
^URU_OTiLMNOLPQRSTUVSQTLWNUXXLTObZWOLSNOLVQRWST]VSZQRLWVNÒ]XOLUR̀LW]gjZSSUXLWVNÒ]XOLUWL̀OOjÒLROVOWWUThLghLSNOL
PQRWST]VSZQRL̂URU_OTLSQLVQRcQTjLSQLSNOLdTQeOVSLfVNÒ]XOLUR̀LSNOLPQRSTUVSLkQV]jORSWiL

EFGHIJHlLMNOLPQRSTUVSQTLWNUXXLYOTcQTjLSNOLmQTnLZRL_OROTUXLUVVQT̀URVOL[ZSNLSNOLjQWSLTOVORSLVQRWST]VSZQRLWVNÒ]XOWL
W]gjZSSÒLSQLSNOLa[ROT\LPQRWST]VSZQRL̂URU_OTLUR̀LoTVNZSOVSLUR̀LZRVQTYQTUSÒLZRSQLSNOLUYYTQbÒLdTQeOVSLfVNÒ]XOiL
MNOLPQRSTUVSQTLWNUXXLjQRZSQTLSNOLYTQ_TOWWLQcLSNOLmQTnLcQTLVQRcQTjURVOL[ZSNLSNOLTOp]ZTOjORSWLQcLZSWLVQRWST]VSZQRL
WVNÒ]XOLUR̀LdTQeOVSLfVNÒ]XOLUR̀LWNUXXLYTQjYSXhLÙbZWOLSNOLa[ROTLQcLURhL̀OXUhWLQTLYQSORSZUXL̀OXUhWLUccOVSZR_LSNOL
VTZSZVUXLYUSNi

EFGHIJHqLrcLSNOLPQRSTUVSQTLcUZXWLSQLjUZRSUZRLSNOLUYYTQbÒLVQRWST]VSZQRLWVNÒ]XOLQTLdTQeOVSLfVNÒ]XOLUR̀LjOOSLUXXLVTZSZVUXL
YUSNL̀USOWLcQTLSNOLmQTn\LSNOLa[ROTLjUhLTOp]OWSLULTOVQbOThLYXURLcTQjLSNOLPQRSTUVSQTLUR̀LTOWOTbOWLSNOLTZ_NSLSQL[ZSNNQX̀L
YUhjORSL]RSZXLW]VNLSZjOLUWLSNOLPQRSTUVSQTLW]gjZSWLULTOVQbOThLYXURiLMNOLTOVQbOThLYXURLj]WSLWNQ[LNQ[LSNOLmQTnLjUhL
YXU]WZgXhLgOLgTQ]_NSLQRLWVNÒ]XO\LZRVX]̀ZR_\LUWLROVOWWUTh\LUVVOXOTUSZQRLQcLSNOLmQTnLghLjOURWLQcLQbOTSZjO\LÙ Z̀SZQRUXL
VTO[W\LÙ Z̀SZQRUXLWNZcSW\LÙ Z̀SZQRUXLOp]ZYjORSLQTLTOsWOp]ORVZR_LQcLSNOLmQTnLSQLUVNZObOLVQjYXOSZQRLQcLSNOLTOjUZRZR_L
VTZSZVUXLYUSNL̀USOWLZRLSNOLVQRWST]VSZQRLWVNÒ]XOLQTLdTQeOVSLfVNÒ]XOiLMNOLPQRSTUVSQTLWNUXXLW]gjZSLUWLYUTSLQcLZSWLTOVQbOThL
YXURtLuZvLULwTOWQ]TVOLXQÙÒwLWVNÒ]XOLWNQ[ZR_LSNOLPQRSTUVSQTxWLYXURLSQL̀OYXQhLjURYQ[OTLYOTLSTÙO\LYOTL[QTnLUTOU\LYOTL
Ùh\LSQ_OSNOTL[ZSNLOWWORSZUXLjUSOTZUXWLUR̀LOp]ZYjORS\LUR̀LQSNOTLTOWQ]TVOWLROVOWWUThLSQLSZjOXhLUVVQjYXZWNLSNOLmQTnyL
UR̀LuZZvLULS[Qs[OOnLwXQQnLUNOÙwLWVNÒ]XOLZ̀ORSZchZR_LSUWnWLSQLgOLUVVQjYXZWNÒL[ZSNZRLSNOLVQjZR_LS[QL[OOnLYOTZQ̀\L
SNOL[QTnLUTOUWLUR̀LVUSO_QTZOWLQcL[QTn\LUR̀LROVOWWUThLjURYQ[OTLTOWQ]TVOW\LSQ_OSNOTL[ZSNLQSNOTL̀USULROVOWWUThLSQL
ÒjQRWSTUSOLSQLSNOLa[ROTLSNOLbZUgZXZShLQcLSNOLPQRSTUVSQTxWLTOVQbOThLYXURLuwzLmOOnLdXURWwviLMNOLPQRSTUVSQTLWNUXXL
VQRSZR]OLSQLW]gjZSLzLmOOnLdXURWL]RSZXLOZSNOTLSNOLPQRSTUVSQTL̀OjQRWSTUSOWLSNUSLSNOLdTQeOVSLfVNÒ]XOLNUWLTOVQbOTÒLcTQjL
SNOL]RO{V]WÒL̀OXUh\LQTLSNOLa[ROTLRQSZcZOWLSNOLPQRSTUVSQTLZRL[TZSZR_LSNUSLc]TSNOTLzLmOOnLdXURWLUTOLRQLXQR_OTLTOp]ZTÒiL
MNOLVQWSLQcLYTOYUTZR_LUR̀LYOTcQTjZR_LSNOLTOVQbOThLYXURLWNUXXLgOLgQTROLWQXOXhLghLSNOLPQRSTUVSQTiL|QLUYYTQbUXLQTL
VQRWORSLghLSNOLa[ROTLQcLURhLYXURLcQTLTOWOp]ORVZR_LQTLUVVOXOTUSZQRLQcLSNOLmQTnLW]gjZSSÒLghLPQRSTUVSQTLWNUXXL
VQRWSZS]SOLUL[UZbOTLghLa[ROTLQcLURhL̀UjU_OWLQTLXQWWOWL[NZVNLSNOLa[ROTLjUhLW]ccOTLghLTOUWQRLQcLW]VNLTOWOp]ORVZR_LQTL
SNOLcUZX]TOLQcLPQRSTUVSQTLSQLjOOSLSNOLf]gWSURSZUXLPQjYXOSZQRLkUSOLQTLSNOLcZRUXLVQjYXOSZQRL̀USOi

EFGHIJH}LMNOLPQRSTUVSQTLWYOVZcZVUXXhLTOYTOWORSWLUR̀L[UTTURSWLSQLSNOLa[ROTLSNUSLSNUSLSNOLPQRSTUVSLf]jLUR̀LSNOLPQRSTUVSL
MZjOLVQRSOjYXUSOLVQjYXZURVOL[ZSNLUXXLV]TTORS\LUR̀LTOUWQRUgXOLcQTOWOOUgXOLc]S]TO\LcÒOTUX\LWSUSOLUR̀LXQVUXLwfSUhLUSL
~QjO\wLwfQVZUXLkZWSURVZR_wLUR̀LTOXUSÒLQT̀OTW\LTO_]XUSZQRWLUR̀L_]Z̀URVOLTOXUSÒLSQLXZjZSZR_LSNOLWYTOÙLQcLPa�rks��L
Z̀WOUWOLuSNOLwPa�rkL�Op]ZTOjORSWwviLoVVQT̀ZR_Xh\LSNOLPQRSTUVSQTLNOTOghL[UZbOWLURhLVXUZjLcQTLURLZRVTOUWOLZRLSNOL
PQRSTUVSLf]jLQTLURLO{SORWZQRLQcLSNOLPQRSTUVSLMZjOLQRLUVVQ]RSLQcLSNOLPa�rkL�Op]ZTOjORSWiLMNOLPQRSTUVSQTLWNUXXL
YTQjYSXhLRQSZchLSNOLa[ROTLQcLURhLPa�rkL�Op]ZTOjORSWLSNUSL[Q]X̀LZjYUVSLSNOLdTQeOVSi

EFGHIJHIJLk]OLSQLSNOLQR_QZR_LPa�rks��LYUR̀OjZVLUR̀LSNOLTOW]XSZR_L]RVOTSUZRShL[ZSNLTO_UT̀LSQ\LUjQR_LQSNOTLSNZR_W\L
uUvL[NUSLTOWSTZVSZQRW\LZcLURh\L[ZXXLgOLUYYXZVUgXOLSQLVQRWST]VSZQRLUVSZbZSZOWL̀]OLSQLcÒOTUX\LWSUSOLQTLXQVUXLQT̀OTW\LXU[W\L
TO_]XUSZQRWLQTLT]XOWLTOXUSÒLSQLSNOLPa�rks��LYUR̀OjZVLuZRVX]̀ZR_\L[ZSNQ]SLXZjZSUSZQR\LWQVZUXL̀ZWSURVZR_\Ldd�\LVXOURZR_L
UR̀L̀ZWZRcOVSZQRLTOp]ZTOjORSWvLUR̀LugvLSNOL̀]TUSZQRLQcLURhLTOWSTZVSZQRWLZjYQWÒLQRLVQRWST]VSZQRLUVSZbZSZOW\LSNOLa[ROTL
jUhLjQ̀ZchLSNOLWVNÒ]XOLWOSLcQTSNLZRLSNOLPQRSTUVSLkQV]jORSWLUR̀LSNOLdTQeOVSLfVNÒ]XOiLfZjZXUTXh\LTOWSTZVSZQRW\LZcLURh\L
SNUSL[ZXXLgOLQTLUTOLUYYXZVUgXOLSQLVQRWST]VSZQRLUVSZbZSZOWL̀]OLSQLcÒOTUX\LWSUSOLQTLXQVUXLQT̀OTW\LXU[W\LTO_]XUSZQRWLQTLT]XOWL
TOXUSÒLSQLSNOLPa�rks��LYUR̀OjZVLuZRVX]̀ZR_\L[ZSNQ]SLXZjZSUSZQR\LWQVZUXL̀ZWSURVZR_\Ldd�\LVXOURZR_LUR̀L̀ZWZRcOVSZQRL
TOp]ZTOjORSWvLjUhLVU]WOLSNOLa[ROTLSQLNUbOLSNOLmQTnLQTLSNOLdTQeOVSLVQjjORVOLXUSOTLSNURLSNOL̀USOLWYOVZcZÒLZRLSNOL
PQRSTUVSLkQV]jORSWiLMNOLPQRSTUVSQTLUVnRQ[XÒ_OWLUR̀LU_TOOWLSNUSLSNOTOLWNQ]X̀LgOLRQLÙ Z̀SZQRUXLVQjYORWUSZQRLYUZ̀L
cQTLWVNÒ]XOLjQ̀ZcZVUSZQRWLVU]WÒL̀ZTOVSXhLQTLZR̀ZTOVSXhLghLSNOLPa�rks��LYUR̀OjZViLMNOLPQRSTUVSQTLc]TSNOTL
UVnRQ[XÒ_OWLUR̀LU_TOOWLSNUSLZSWLWQXOLTOjÒhLcQTLURhLWVNÒ]XOLjQ̀ZcZVUSZQRWLQTL̀OXUhWLVU]WÒL̀ZTOVSXhLQTLZR̀ZTOVSXhLghL
SNOLPa�rks��LYUR̀OjZVLWNUXXLgOLURLO{SORWZQRLQcLSNOLPQRSTUVSLMZjO\LZcL[UTTURSÒiLMNOLPQRSTUVSQTLc]TSNOTL
UVnRQ[XÒ_OWLUR̀LU_TOOWLSNUSLZSLWNUXXLNUbOLQRLcZXOLUR̀LYTQbZ̀OLULVQYhLSQLSNOLa[ROTLQcLZSWL[TZSSORLPa�rks��Lg]WZROWWL
TOQYORZR_LYXUR\LUR̀LZSLWNUXXLVQjYXhLZRLUXXLTOWYOVSWL[ZSNLW]VNLYXURLcQTLSNOL̀]TUSZQRLQcLSNOLdTQeOVSiLMNOLPQRSTUVSQT\LRQSL
SNOLa[ROT\LWNUXXLgOLTOWYQRWZgXOLcQTLVQjYXZURVOL[ZSNLZSWLPa�rks��Lg]WZROWWLTOQYORZR_LYXURLUR̀LUXXLWUcOShL
TOp]ZTOjORSWLUWWQVZUSÒL[ZSNLPa�rks��LYTQSOVSZQRWLcQTL[QTnOTWLUR̀LSNOL_OROTUXLY]gXZVi
����F�G

MNOLPQRSTUVSQTLWNUXXLjUnOLUbUZXUgXO\LUSLSNOLdTQeOVSLWZSO\LSNOLPQRSTUVSLkQV]jORSW\LZRVX]̀ZR_LPNUR_OLaT̀OTW\L
PQRWST]VSZQRLPNUR_OLkZTOVSZbOW\LUR̀LQSNOTL̂Q̀ZcZVUSZQRW\LZRL_QQ̀LQT̀OTLUR̀LjUTnÒLV]TTORSXhLSQLZR̀ZVUSOLcZOX̀L
VNUR_OWLUR̀LWOXOVSZQRWLjÙOL̀]TZR_LVQRWST]VSZQR\LUR̀LSNOLUYYTQbÒLfNQYLkTU[ZR_W\LdTQ̀]VSLkUSU\LfUjYXOW\LUR̀L
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DE

FGHGIJKLKMNOGKMPLFOQHGRRJIFSLTUMFMLFUJIILQMLGVLMIMWRKXVGWLYXKHLXKLZJZMKLWXZ[\LJ]JGIJQIMLRXLRUML̂XVFRKOWRGXVL_JVJ̀MK\L
aKWUGRMWR\LJVPLbcVMK\LJVPLPMIG]MKMPLRXLRUML̂XVFRKOWRGXVL_JVJ̀MKLYXKLFOQHGRRJILRXLRUMLbcVMKLOZXVLWXHZIMRGXVLXYLRUML
dXKeLJFLJLKMWXKPLXYLRUMLdXKeLJFLWXVFRKOWRMPSfghijjijLTUML̂XVRKJWRXKLFUJIILHJGVRJGVLJRLRUMLFGRMLYXKLRUMLbcVMKLXVMLWXZ[L
XYLRUMLkKJcGV̀F\LlZMWGYGWJRGXVF\LaPPMVPJ\L̂UJV̀MLbKPMKFLJVPLXRUMKL_XPGYGWJRGXVF\LGVL̀XXPLXKPMKLJVPLHJKeMPL
WOKKMVRI[LRXLGVPGWJRMLYGMIPLWUJV̀MFLJVPLFMIMWRGXVFLHJPMLPOKGV̀LWXVFRKOWRGXV\LJVPLXVMLWXZ[LXYLJZZKX]MPLlUXZLkKJcGV̀F\L
mKXPOWRLkJRJ\LlJHZIMFLJVPLFGHGIJKLKMNOGKMPLFOQHGRRJIFSLTUMFMLPXWOHMVRFLFUJIILQMLJ]JGIJQIMLRXLRUMLaKWUGRMWRLJVPL
PMIG]MKMPLRXLRUML̂XVFRKOWRGXVL_JVJ̀MKLYXKLFOQHGRRJILRXLRUMLbcVMKLOZXVLWXHZIMRGXVLXYLRUMLdXKeLJFLJLKMWXKPLXYLRUML
dXKeLJFLWXVFRKOWRMPS

fghijjinLTUML̂XVRKJWRXKLFUJIILHJGVRJGVLJRLRUMLFGRM\LJVPLFUJIILHJeMLJ]JGIJQIMLRXLRUMLbcVMK\L̂XVFRKOWRGXVL_JVJ̀MKLJVPL
aKWUGRMWR\LXVMLKMWXKPLWXZ[LXYLRUMLkKJcGV̀FLoRUMLpqMWXKPLkKJcGV̀FprLGVL̀XXPLXKPMKSLTUMLqMWXKPLkKJcGV̀FLFUJIILQML
ZKMZJKMPLJVPLOZPJRMPLPOKGV̀LRUMLZKXFMWORGXVLXYLRUML̂XVRKJWRXKsFLdXKeSLTUMLZKGVRFLYXKLqMWXKPLkKJcGV̀LOFMLcGIILQMLJLFMRL
XYLQIJWeLIGVMLZKGVRFLZKX]GPMPLQ[LRUMLaKWUGRMWRLRXLRUML̂XVRKJWRXKLJRLRUMLFRJKRLXYLWXVFRKOWRGXVSLTUML̂XVRKJWRXKLFUJIIL
HJGVRJGVLFJGPLFMRLGVL̀XXPLWXVPGRGXVLJVPLFUJIILOFMLWXIXKMPLZMVWGIFLRXLHJKeLOZLFJGPLFMRLcGRULpKMWXKPLGVYXKHJRGXVpLGVLJL
IM̀GQIMLHJVVMKLRXLFUXctLoGrLPM]GJRGXVFLYKXHLRUMLkKJcGV̀FLHJPMLPOKGV̀LWXVFRKOWRGXVuLoGGrLPMRJGIFLGVLRUMLdXKeLVXRL
ZKM]GXOFI[LFUXcVuLoGGGrLWUJV̀MFLRXLMvGFRGV̀LWXVPGRGXVFLXKLMvGFRGV̀LWXVPGRGXVFLYXOVPLRXLPGYYMKLYKXHLRUXFMLFUXcVLXVLJV[L
MvGFRGV̀LPKJcGV̀FuLoG]rLRUMLJWROJILGVFRJIIMPLZXFGRGXVLXYLMNOGZHMVR\LZGZGV̀\LWXVPOGRF\LIG̀URLFcGRWUMF\LMIMWRKGWLYGvROKMF\L
WGKWOGRGV̀\LPOWRF\LPJHZMKF\LJWWMFFLZJVMIF\LWXVRKXIL]JI]MF\LPKJGVF\LXZMVGV̀F\LJVPLFROQwXORF\LMRWSuLo]rLJKWUGRMWROKJILJVPL
FRKOWROKJILWUJV̀MFLGVLRUMLPMFG̀VuLJVPLo]GrLFOWULXRUMKLGVYXKHJRGXVLJFLMGRUMKLRUMLbcVMKLXKLaKWUGRMWRLHJ[LKMJFXVJQI[L
KMNOMFRSLaRLRUMLWXHZIMRGXVLXYLRUMLcXKe\LRUML̂XVRKJWRXKLFUJIILRKJVFYMKLJIILGVYXKHJRGXVLXVLKMWXKPLPKJcGV̀FLRXL
KMZKXPOWGQIMLPKJcGV̀FLcGRULVMcLGVYXKHJRGXVLWIXOPMPLJVPLVXRMPSLlOWULPKJcGV̀FLFUJIILQMLFRJHZMPLcGRULRUML
X̂VRKJWRXKsFLVJHMLJVPLpalwxyz{TpLGVLRUMLIXcMKLKG̀URUJVPLWXKVMKSLTUMLWXIXKMPLKMWXKPLPKJcGV̀LJVPLRUMLJFwQOGIRL
KMZKXPOWGQIMLPKJcGV̀LFUJIILQMLYXKcJKPMPLRXLRUML̂XVFRKOWRGXVL_JVJ̀MKLYXKLPMIG]MK[LRXLRUMLbcVMKSL|GVJILZJ[HMVRLJVPL
JV[LKMRJGVJ̀MLFUJIILVXRLQMLPOMLJVPLXcGV̀LRXL̂XVRKJWRXKLOVRGILRUMLqMWXKPLJVPLaFwxOGIRLPKJcGV̀FLKMWMG]MLRUMLJZZKX]JIL
YKXHLRUMLaKWUGRMWRLJVPLRUMLbcVMKLoJVPLJIILXRUMKLWIXFMXORLKMNOGKMHMVRFLJKMLHMRrS

fghijjihLTUML̂XVRKJWRXKLFUJIILHJGVRJGVLJIILJZZKX]MPLZMKHGRLPKJcGV̀FLGVLJLHJVVMKLFXLJFLRXLHJeMLRUMHLJWWMFFGQIMLRXL
X̀]MKVHMVRLGVFZMWRXKFLJVPLXRUMKLJORUXKG}MPLJ̀MVWGMFLUJ]GV̀L~OKGFPGWRGXVLX]MKLRUMLmKX~MWRSLaIILJZZKX]MPLPKJcGV̀FLFUJIIL
QMLcKJZZMP\LHJKeMPLJVPLPMIG]MKMPLRXLRUMLbcVMKLcGRUGVL��LPJ[FLXYLYGVJILWXHZIMRGXVLXYLRUML̂XVRKJWRXKsFLdXKeS
����gn�

fghijnijLlUXZLkKJcGV̀FLJKMLPKJcGV̀F\LPGJ̀KJHF\LFWUMPOIMF\LJVPLXRUMKLPJRJLFZMWGJII[LZKMZJKMPLYXKLRUMLdXKeLQ[LRUML
X̂VRKJWRXKLXKLJLlOQWXVRKJWRXK\LlOQwFOQWXVRKJWRXK\LHJVOYJWROKMK\LFOZZIGMK\LXKLPGFRKGQORXKLRXLGIIOFRKJRMLFXHMLZXKRGXVLXYL
RUMLdXKeSL�JWULFOQHGRRJILFUJIILQMJKLcKGRRMVLWXVYGKHJRGXVLRUJRLRUML̂XVRKJWRXKLUJFLFJRGFYGMPLGRFLXQIG̀JRGXVFLOVPMKLRUML
X̂VRKJWRLkXWOHMVRFLcGRULKMFZMWRLRXLRUML̂XVRKJWRXKsFLKM]GMcLJVPLJZZKX]JILXYLRUMLFOQHGRRJISLTUML̂XVRKJWRXKLFUJIIL
WXHZI[LcGRULRUMLZKX]GFGXVFLJVPLZKXWMPOKMFLYXKLlUXZLkKJcGV̀F\LmKXPOWRLkJRJ\LJVPLlJHZIMFLFMRLYXKRULGVLlZMWGYGWJRGXVFL
lMWRGXVL��L��L��\LplOQHGRRJILmKXWMPOKMFSp

fghijninLmKXPOWRLkJRJLJKMLGIIOFRKJRGXVF\LFRJVPJKPLFWUMPOIMF\LZMKYXKHJVWMLWUJKRF\LGVFRKOWRGXVF\LQKXWUOKMF\LPGJ̀KJHF\L
XZMKJRGV̀LJVPLHJGVRMVJVWMLZKXWMPOKMF\LJVPLXRUMKLGVYXKHJRGXVLYOKVGFUMPLQ[LRUML̂XVRKJWRXKLRXLGIIOFRKJRMLHJRMKGJIFLXKL
MNOGZHMVRLYXKLFXHMLZXKRGXVLXYLRUMLdXKeS

�

fghijni�LlUXZLkKJcGV̀F\LmKXPOWRLkJRJ\LlJHZIMF\LJVPLFGHGIJKLFOQHGRRJIFLJKMLVXRL̂XVRKJWRLkXWOHMVRFSLTUMGKLZOKZXFMLGFL
RXLo�rLPMHXVFRKJRMLUXcLRUML̂XVRKJWRXKLZKXZXFMFLRXLWXVYXKHLRXLRUMLGVYXKHJRGXVL̀G]MVLJVPLRUMLPMFG̀VLWXVWMZRLMvZKMFFMPL
GVLRUML̂XVRKJWRLkXWOHMVRFLkXWOHMVRF\LJVPLo�rLFUXcLJLF[FRMHLXKLZKXPOWRsFLJQGIGR[LRXLHMMRLJZZIGWJQIMLWKGRMKGJLYXKLRUXFML
ZXKRGXVFLXYLRUMLdXKeLYXKLcUGWULRUML̂XVRKJWRLkXWOHMVRFLKMNOGKMLFOQHGRRJIFSLqM]GMcLQ[LRUMLaKWUGRMWRLJVPL̂XVFRKOWRGXVL
_JVJ̀MKLGFLFOQ~MWRLRXLRUMLIGHGRJRGXVFLXYLlMWRGXVFL�S�S��LRUKXÒUL�S�S��SLzVYXKHJRGXVJILFOQHGRRJIFLOZXVLcUGWULRUML
X̂VFRKOWRGXVL_JVJ̀MKLJVPLaKWUGRMWRLJKMLVXRLMvZMWRMPLRXLRJeMLKMFZXVFG]MLJWRGXVLHJ[LQMLFXLGPMVRGYGMPLGVLRUML̂XVRKJWRL
kXWOHMVRFSLlOQHGRRJIFLRUJRLJKMLVXRLKMNOGKMPLQ[LRUML̂XVRKJWRLkXWOHMVRFLHJ[LQMLKMROKVMPLQ[LRUML̂XVFRKOWRGXVL_JVJ̀MKL
XKLaKWUGRMWRLcGRUXORLJWRGXVS

fghijni�ijLlUXZLPKJcGV̀FLJVPLZKXPOWRLFOQHGRRJIFLYXKLJIILFGRMLGHZKX]MHMVR\LJKWUGRMWROKJI\LFRKOWROKJI\LHMWUJVGWJI\L
MIMWRKGWJILJVPLFG̀VJILcXKeLFUJIILQMLFOQHGRRMPLRXLRUMLaKWUGRMWRLYXKLGRFLKM]GMcSLqMYMKLRXL̂XVRKJWRLo�MVMKJI\LlOZZIMHMVRJK[L
JVPLXRUMKLWXVPGRGXVFrLlMWRGXVLXVLplyx_zTTa{lpLYXKLHXKMLWXHZIMRMLGVYXKHJRGXVS
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FGHIJKILIKMNOPMQRSTUVWTRUMUPXUPYPSTYMVSZM[VUUVSTYMTOVTMV\\MYORXMZUV[]ŜYMYOV\\M_PMXUPXVUPZM_̀MVMXPUYRSMRUMPST]T̀M
XRYYPYY]ŜMPaXPUT]YPMVSZMPaXPU]PSWPM]SMTOPMTUVZPMbRUM[O]WOMTOPMYORXMZUV[]ŜMOVYM_PPSMXUPXVUPZMVSZcM]bMUPde]UPZM_̀MTOPM
QRSTUVWTMfRWegPSTYMRUM\V[cM_̀MVM\]WPSYPZMXURbPYY]RSV\MPŜ]SPPUh

FGHIJKIiMNOPMQRSTUVWTRUMYOV\\MUPj]P[MbRUMWRgX\]VSWPM[]TOMTOPMQRSTUVWTMfRWegPSTYcMVXXURjPcMVSZMYe_g]TMTRMTOPM
kUWO]TPWTcM[]TOMWRX]PYMTRMTOPMQRSYTUeWT]RSMlVSV̂PUcMmORXMfUV[]ŜYcMnURZeWTMfVTVcMmVgX\PYcMVSZMY]g]\VUMYe_g]TTV\YM
UPde]UPZM_̀MTOPMQRSTUVWTMfRWegPSTYcM]SMVWWRUZVSWPM[]TOMTOPMnURoPWTMYe_g]TTV\MYWOPZe\PMVXXURjPZM_̀MTOPMQRSYTUeWT]RSM
lVSV̂PUMVSZMkUWO]TPWTMRUcM]SMTOPMV_YPSWPMRbMVSMVXXURjPZMnURoPWTMYe_g]TTV\MYWOPZe\PcM[]TOMUPVYRSV_\PMXURgXTSPYYMVSZM
]SMYeWOMYPdePSWPMVYMTRMWVeYPMSRMZP\V̀M]SMTOPMpRUqMRUM]SMTOPMVWT]j]T]PYMRbMRTOPUMQRSTUVWTRUYcMmPXVUVTPMQRSTUVWTRUYcMRUMTOPM
r[SPUsYMR[SMbRUWPYhMNOPMQRSTUVWTRUMYOV\\MWRRXPUVTPM[]TOMTOPMQRSYTUeWT]RSMlVSV̂PUM]SMTOPMWRRUZ]SVT]RSMRbMTOPM
QRSTUVWTRUsYMmORXMfUV[]ŜYcMnURZeWTMfVTVcMmVgX\PYcMVSZMY]g]\VUMYe_g]TTV\YM[]TOMUP\VTPZMZRWegPSTYMYe_g]TTPZM_̀M
RTOPUMQRSTUVWTRUYh

FGHIJKIiIJMtRMPaTPSY]RSMRbMT]gPM[]\\M_PM̂UVSTPZMTRMTOPMQRSTUVWTRUM_PWVeYPMRbMbV]\eUPMTRMOVjPMYORXMZUV[]ŜYcMXURZeWTM
ZVTVcMVSZMYVgX\PYMYe_g]TTPZM]SMVgX\PMT]gPMTRMV\\R[MbRUMUPj]P[M_̀MTOPMkUWO]TPWTMRUM]TYMWRSYe\TVSTYh

u

FGHIJKIvMNOPMQRSTUVWTRUMYOV\\MXPUbRUgMSRMXRUT]RSMRbMTOPMpRUqMbRUM[O]WOMTOPMQRSTUVWTMfRWegPSTYMUPde]UPMYe_g]TTV\MVSZM
UPj]P[MRbMmORXMfUV[]ŜYcMnURZeWTMfVTVcMmVgX\PYcMRUMY]g]\VUMYe_g]TTV\YcMeST]\MTOPMUPYXPWT]jPMYe_g]TTV\MOVYM_PPSM
UPj]P[PZMVSZMVXXURjPZM_̀MTOPMkUWO]TPWThMwPYe_g]YY]RSMRbMUPoPWTPZMZRWegPSTYMYOV\\M_PMXPUbRUgPZM[]TO]SMxyMWV\PSZVUM
ZV̀YcMRUMYRRSPUM]bMUPde]UPZM_̀MTOPMXUR̂UPYYMRbMWRSYTUeWT]RShMtRMW\V]gMbRUMZP\V̀MRUMWRYTMYOV\\M_PMVWWPXTPZMVYMVMUPYe\TMRbM
UPoPWTPZMYe_g]TTV\MZRWegPSTYhMzbMTOPMkUWO]TPWTM]YMUPde]UPZMTRMUPj]P[MTOPMQRSTUVWTRUsYMYe_g]TTV\MgRUPMTOVSMT[]WPcMTOPM
QRSTUVWTRUMYOV\\M_PVUMTOPMWRYTMVSZMPaXPSYPMVYYRW]VTPZM[]TOMYeWOMVZZ]T]RSV\MUPj]P[MVYMYPTMbRUTOM]SMTOPMnURoPWTMlVSeV\h

FGHIJKI{MNOPMpRUqMYOV\\M_PM]SMVWWRUZVSWPM[]TOMVXXURjPZMYe_g]TTV\YMPaWPXTMTOVTMTOPMQRSTUVWTRUMYOV\\MSRTM_PMUP\]PjPZMRbM
UPYXRSY]_]\]T̀MbRUMZPj]VT]RSYMbURgMTOPMUPde]UPgPSTYMRbMTOPMQRSTUVWTMfRWegPSTYM_̀MTOPMkUWO]TPWTsYMVXXURjV\MRbMmORXM
fUV[]ŜYcMnURZeWTMfVTVcMmVgX\PYcMmVgX\PYMRUMY]g]\VUMYe_g]TTV\YcMYe_g]TTV\YMeS\PYYMTOPMQRSTUVWTRUMOVYMYXPW]b]WV\\̀M
SRT]b]PZM]SbRUgPZMTOPMQRSYTUeWT]RSMlVSV̂PUMVSZMkUWO]TPWTM]SM[U]T]ŜMRbMYeWOMZPj]VT]RSMVTMTOPMT]gPMRbMYe_g]TTV\MVSZM|x}M
TOPMkUWO]TPWTMOVYM̂]jPSM[U]TTPSMVXXURjV\MTRMTOPMYXPW]b]WMZPj]VT]RSMVYMVMg]SRUMWOVŜPM]SMTOPMpRUqcMRUM|~}MVMQOVŜPMrUZPUM
RUMQRSYTUeWT]RSMQOVŜPMf]UPWT]jPMOVYM_PPSM]YYePZMVeTORU]�]ŜMTOPMZPj]VT]RShMNOPMQRSTUVWTRUMYOV\\MSRTM_PMUP\]PjPZMRbM
UPYXRSY]_]\]T̀MbRUMPUURUYMRUMRg]YY]RSYM]SMmORXMfUV[]ŜYcMnURZeWTMfVTVcMmVgX\PYcMmVgX\PYMRUMY]g]\VUMYe_g]TTV\YcM
Ye_g]TTV\YM_̀MTOPMkUWO]TPWTsYMVXXURjV\MTOPUPRbh

FGHIJKI�MNOPMQRSTUVWTRUMYOV\\MZ]UPWTMYXPW]b]WMVTTPST]RScM]SM[U]T]ŜMRUMRSMUPYe_g]TTPZMmORXMfUV[]ŜYcMnURZeWTMfVTVcM
mVgX\PYcMmVgX\PYMRUMY]g]\VUMYe_g]TTV\YcMTRMUPj]Y]RSYMRTOPUMTOVSMTORYPMUPdePYTPZM_̀MTOPMQRSYTUeWT]RSMlVSV̂PUMVSZM
kUWO]TPWTMRSMXUPj]ReYMYe_g]TTV\YhMzSMTOPMV_YPSWPMRbMYeWOM[U]TTPSMSRT]WPcMTOPMkUWO]TPWTsYMVXXURjV\MRbMVMUPYe_g]YY]RSM
YOV\\MSRTMVXX\̀MTRMYeWOMUPj]Y]RSYhMwPYe_g]YY]RSMRbMUPoPWTPZMZRWegPSTYMYOV\\M_PMXPUbRUgPZM[]TO]SMTPSM|xy}MWV\PSZVUM
ZV̀YhMtRMW\V]gMbRUMZP\V̀MRUMWRYTMYOV\\M_PMVWWPXTPZMVYMVMUPYe\TMRbMUPoPWTPZMZRWegPSTYh

FGHIJKIJ�MNOPMQRSTUVWTRUMYOV\\MSRTM_PMUPde]UPZMTRMXURj]ZPMXURbPYY]RSV\MYPUj]WPYMTOVTMWRSYT]TeTPMTOPMXUVWT]WPMRbM
VUWO]TPWTeUPMRUMPŜ]SPPU]ŜMeS\PYYMYeWOMYPUj]WPYMVUPMYXPW]b]WV\\̀MUPde]UPZM_̀MTOPMQRSTUVWTMfRWegPSTYMbRUMVMXRUT]RSMRbM
TOPMpRUqMRUMeS\PYYMTOPMQRSTUVWTRUMSPPZYMTRMXURj]ZPMYeWOMYPUj]WPYM]SMRUZPUMTRMWVUÙMReTMTOPMQRSTUVWTRUsYMUPYXRSY]_]\]T]PYM
bRUMWRSYTUeWT]RSMgPVSYcMgPTORZYcMTPWOS]dePYcMYPdePSWPYcMYPdePSWPYMVSZMXURWPZeUPYhMNOPMQRSTUVWTRUMYOV\\MSRTM_PM
UPde]UPZMTRMXURj]ZPMXURbPYY]RSV\MYPUj]WPYM]SMj]R\VT]RSMRbMVXX\]WV_\PM\V[h

FGHIJKIJ�IJMzbMXURbPYY]RSV\MZPY]̂SMYPUj]WPYMRUMWPUT]b]WVT]RSYM_̀MVMZPY]̂SMXURbPYY]RSV\MUP\VTPZMTRMỲYTPgYcMgVTPU]V\YcMRUM
Pde]XgPSTMVUPMYXPW]b]WV\\̀MUPde]UPZMRbMTOPMQRSTUVWTRUM_̀MTOPMQRSTUVWTMfRWegPSTYcMTOPMr[SPUMVSZMTOPMkUWO]TPWTM[]\\M
YXPW]b̀MV\\MXPUbRUgVSWPMVSZMZPY]̂SMWU]TPU]VMTOVTMYeWOMYPUj]WPYMgeYTMYVT]Yb̀hMNOPMQRSTUVWTRUMYOV\\M_PMPST]T\PZMTRMUP\̀MeXRSM
TOPMVZPdeVẀMVSZMVWWeUVẀMRbMTOPMXPUbRUgVSWPMVSZMZPY]̂SMWU]TPU]VMXURj]ZPZM]SMTOPMQRSTUVWTMfRWegPSTYhMNOPM
QRSTUVWTRUMYOV\\MWVeYPMYeWOMYPUj]WPYMRUMWPUT]b]WVT]RSYMTRM_PMXURj]ZPZM_̀MVSMVXXURXU]VTP\̀M\]WPSYPZMZPY]̂SMXURbPYY]RSV\cM
[ORYPMY]̂SVTeUPMVSZMYPV\MYOV\\MVXXPVUMRSMV\\MZUV[]ŜYcMWV\We\VT]RSYcMYXPW]b]WVT]RSYcMWPUT]b]WVT]RSYcMmORXMfUV[]ŜYcMVSZM
RTOPUMYe_g]TTV\YMXUPXVUPZM_̀MYeWOMXURbPYY]RSV\hMmORXMfUV[]ŜYcMVSZMRTOPUMYe_g]TTV\YMUP\VTPZMTRMTOPMpRUqcMZPY]̂SPZMRUM
WPUT]b]PZM_̀MYeWOMXURbPYY]RSV\cM]bMXUPXVUPZM_̀MRTOPUYcMYOV\\M_PVUMYeWOMXURbPYY]RSV\sYM[U]TTPSMVXXURjV\M[OPSMYe_g]TTPZMTRM
TOPMkUWO]TPWThMNOPMr[SPUcMTOPMkUWO]TPWTcMVSZMTOPMQRSYTUeWT]RSMlVSV̂PUMr[SPUMVSZMTOPMkUWO]TPWTMYOV\\M_PMPST]T\PZMTRM
UP\̀MeXRSMTOPMVZPdeVẀMVSZMVWWeUVẀMRbMTOPMYPUj]WPYcMWPUT]b]WVT]RSYcMVSZMVXXURjV\YMXPUbRUgPZMRUMXURj]ZPZM_̀MYeWOM
ZPY]̂SMXURbPYY]RSV\YcMXURj]ZPZMTOPMr[SPUMVSZMkUWO]TPWTMOVjPMYXPW]b]PZMTRMTOPMQRSTUVWTRUMTOPMXPUbRUgVSWPMVSZMZPY]̂SM
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FGHIJGHKLIMKILNOFMLNJGPHFJNLQONILNKIHNRSTLUOGNOKVILIWLIMHNLXJFIHWVLYTZ[TZ\]LIMJL̂GFMHIJFIL_H̀̀LGJPHJ_LKVaLKbbGWPJLWGLIKcJL
WIMJGLKbbGWbGHKIJLKFIHWVLWVLNOdQHIIK̀NLWV̀SLRWGLIMJL̀HQHIJaLbOGbWNJLWRLFMJFcHVeLRWGLFWVRWGQKVFJL_HIMLHVRWGQKIHWVL
eHPJVLKVaLIMJLaJNHeVLFWVFJbILJfbGJNNJaLHVLIMJLgWVIGKFILhWFOQJVINTiMJLgWVNIGOFIHWVLjKVKeJGLNMK̀̀LGJPHJ_LNOdQHIIK̀NL
RWGLNJkOJVFHVe]LFWVNIGOFIKdH̀HIS]LKVaLFWWGaHVKIHWVLHQbKFINLWVLWIMJGLgWVIGKFIWGNT
lmnopqr

sptuvquvvLiMJL̂GFMHIJFIwNLGJPHJ_LWRLIMJLgWVIGKFIWGwNLNOdQHIIK̀NL_H̀̀LdJL̀HQHIJaLIWLJfKQHVKIHWVLWRLKVLHVHIHK̀LNOdQHIIK̀L
KVaLWVJLGJNOdQHIIK̀TLiMJLx_VJGLHNLJVIHÌJaLIWLWdIKHVLGJHQdOGNJQJVILRGWQLIMJLgWVIGKFIWGLRWGLKQWOVINLbKHaLIWLIMJL
ĜFMHIJFILRWGLJPK̀OKIHWVLWRLKaaHIHWVK̀LGJNOdQHIIK̀NT

sptuvtuvLiMJLx_VJGLNMK̀̀LVWILdJL̀HKd̀JLIWLIMJLgWVIGKFIWG]LNOdFWVIGKFIWGNLWRLKVSLIHJG]LNObb̀HJGN]LIMJHGLJQb̀WSJJNLWGL
KVSWVJLJ̀NJL_HIMLGJNbJFILIWLIMJLFWVaHIHWVLWRLIMJLUGWyJFILNHIJTLiMJLx_VJGLNMK̀̀LMKPJLIMJLGHeMILIWLGJRONJLKaQHIIKVFJLIWLIMJL
NHIJLIWLKVSLKeJVILWGLJQb̀WSJJLWRLIMJLgWVIGKFIWG]LHINLNOdFWVIGKFIWGNLWRLKVSLIHJG]LWGLHINLNObb̀HJGNL_MWNJLbGJNJVFJLIMJL
x_VJGLaJJQNLMWNIH̀JLIWLIMJLx_VJGwNLHVIJGJNINTLiMJLgWVIGKFIWGLNMK̀̀LFWVRHVJLWbJGKIHWVNLKILIMJLNHIJLIWLKGJKNLbJGQHIIJaLdSL
Kbb̀HFKd̀JL̀K_N]LNIKIOIJN]LWGaHVKVFJN]LFWaJN]LGÒJNLKVaLGJeÒKIHWVN]LKVaL̀K_RÒLWGaJGNLWRLbOd̀HFLKOIMWGHIHJN]LKOIMWGHIHJNL
KVaLIMJLgWVIGKFILhWFOQJVINLKVaLNMK̀̀LVWILOVGJKNWVKd̀SLJVFOQdJGLIMJLNHIJL_HIMLQKIJGHK̀NLWGLJkOHbQJVITLiMJLONJLWRLIMJL
x_VJGwNLKNNJINLKVaLbGWbJGISLKGJLJfIGJQJ̀SL̀HQHIJaTLiMJLgWVIGKFIWGLNMK̀̀LRÒ̀SLFWQbGJMJVaLIMJLHVIJVILWRLIMJLgWVIGKFIL
hWFOQJVINLbJGIKHVHVeLIWLNHIJLKVaLdOH̀aHVeL̀HQHIKIHWVNLHVF̀OaHVe]L_HIMWOIL̀HQHIKIHWV]LhHPHNHWVLZLXbJFHRHFKIHWVNLNJFIHWVN]L
IMJLbMKNJaLFWVNIGOFIHWVLb̀KV]LKVaLIMJLNHIJLNKRJISLKVaL̀WeHNIHFNLb̀KVzN{T
lmnopq|

sptuvtutLiMJLgWVIGKFIWGLNMK̀̀LbJGRWGQLKVaLNMK̀̀LJVNOGJLIMKILK̀̀LXOdFWVIGKFIWGNLKVaLNObb̀HJGNLbJGRWGQLK̀̀L}WGcLHVLKL
QKVVJGLIMKILbJGQHINLGJKNWVKd̀JLKFFJNNLIWLIMJLUGWyJFILNHIJLKVaLIWLK̀̀LKayKFJVILbGJQHNJNTLiMJLgWVIGKFIWGLNMK̀̀LVWI]LKVaL
NMK̀̀LVWILbJGQHILKVSLXOdFWVIGKFIWGLWGLNObb̀HJGLIW]LFWVaOFILIMJL}WGcLHVLKLQKVVJGLIMKILaHNIOGdNLWGLIMKILFWÒaLdJL
GJKNWVKd̀SLKVIHFHbKIJaLIWLaHNIOGdLWbJGKIHWVNLKVaLbJGNWVNL̀WFKIJaLHVLWGLWVLbWGIHWVNLWRLIMJLNHIJLVWILKRRJFIJaLdSLIMJL}WGcTL
iMJLWFFObHJaLbWGIHWVLWRLKVSLWRLIMJLx_VJGwNLdOH̀aHVeNLNMK̀̀LK̀_KSNLFWQb̀SL_HIMLIMJLQHVHQOQLGJkOHGJQJVINLVJFJNNKGSL
IWLQKHVIKHVLKLFJGIHRHFKIJLWRLWFFObKVFST

sptuvtu~LgWVNIGOFIHWVL�ÒJNLKVaL�JeÒKIHWVNTLiMJLRẀ̀W_HVeLGÒJNLKVaLGJeÒKIHWVNLNMK̀̀LdJLWdNJGPJaLKVaLJVRWGFJaLdSL
K̀̀LgWVIGKFIWGNLHVLFWVVJFIHWVL_HIMLK̀̀LbMKNJNLWRLIMJL}WGc�

uv �VLKFFWGaKVFJL_HIML�J_L�WGcLXIKIJL̀K_]LNQWcHVeLHNLbGWMHdHIJaLKVS_MJGJLWVLNFMWẀLbGWbJGISTLL
�HẀKIWGNL_H̀̀LdJLNOdyJFILIWLKGGJNILKVa�WGLRHVJLWRL�Z]\\\LbJGLWFFOGGJVFJTL�WLK̀FWMẀHFLdJPJGKeJNLWGL
FWVIGẀ̀JaLNOdNIKVFJNLKGJLbJGQHIIJaLWVLNFMWẀLbGWbJGIS]LKVaLbJGNWVNLOVaJGLIMJLHVR̀OJVFJLWRLK̀FWMẀHFL
dJPJGKeJNLWGLFWVIGẀ̀JaLNOdNIKVFJNLQKSLVWILJVIJGLHVLWGLGJQKHVLWVLNFMWẀLbGWbJGIST

uq �VLKFFWGaKVFJL_HIMLIMJL�VHIJaLXIKIJNL�OV��GJJLXFMWẀL�WVJNL̂FILWRLZ���]LVWLRHGJKGQNLKGJLbJGQHIIJaL
_HIMHVLZ]\\\LRJJILWRLKVSLNFMWẀLdOH̀aHVe]L_HIMLFJGIKHVL̀HQHIJaLJfFJbIHWVNLKNLNJILRWGIMLIMJGJHVTL�VLKaaHIHWVL
IWLNOFML̀HQHIKIHWVN]LVWLRHGJKGQNLNMK̀̀LdJLdGWOeMILWVLNFMWẀLbGWbJGISL_HIMWOILIMJLx_VJGwNLJfbGJNNLbGHWGL
FWVNJVIT

ut b̂bGWbGHKIJLbGWIJFIHPJLeJKGLzMKGaLMKIN]LNKRJISLNMWJN]LeWeèJN]LJIFT{LKGJLIWLdJL_WGVLKNLGJkOHGJaLdSLxX�̂ L
NIKVaKGaN]LIMJL�J_L�WGcLXIKIJLhJbKGIQJVILWRL�KdWG]LKVaLbGOaJVILbGKFIHFJTLXMHGINLKGJLIWLdJL_WGVLKILK̀̀L
IHQJNTL�WLNMWGILbKVINLKGJLbJGQHIIJaTL

u~ V̂SLbJGNWVL_MWLONJNLHVKbbGWbGHKIJL̀KVeOKeJ]LWGL_MWLHNLaHNGObIHPJLIWLIMJLNFMWẀLJVPHGWVQJVI]L_H̀̀LdJL
dKVVJaLRGWQLIMJLNHIJT

Tr iMJLgWVIGKFIWGwNLbJGNWVVJ̀LNMK̀̀LVWILFWVPJGNJL_HIMLNFMWẀLJQb̀WSJJN]LNIOaJVINLKVaLWGL̀WFK̀LGJNHaJVINT
u| ^̀ L̀bJGNWVNLWVLIMJLUGWyJFILNHIJL_H̀̀LFWQb̀SL_HIMLK̀̀LGJKNWVKd̀JLHVNIGOFIHWVNLGJeKGaHVeLFWVaOFILKVaL

NKRJISL_MHFMLKGJLeHPJVLdSLIMJL̂GFMHIJFI]LIMJLgWVNIGOFIHWVLjKVKeJGLWGLIMJLx_VJGwNLNFMWẀL
KaQHVHNIGKIWGNT

u� ^̀ L̀FWVNIGOFIHWVLQKIJGHK̀NLNMK̀̀LdJLNIWGJaLHVLKLNKRJLKVaLNJFOGJLQKVVJGTL�WLaJ̀HPJGHJNL_H̀̀LdJLK̀̀W_JaL
aOGHVeLNFMWẀLdONLaGWbLWRRLWGLbHFcLObLMWOGNLKNLaJIJGQHVJaLdSLIMJLx_VJGTL̂`̀LaJ̀HPJGHJNLNMK̀̀LdJL
NFMJaÒJaLKVaLFWWGaHVKIJaL_HIMLIMJLgWVNIGOFIHWVLjKVKeJGLKVaLIMJLx_VJGwNLNJFOGHISLaJbKGIQJVITL
�VJfbJFIJaLWGLOVFWWGaHVKIJaLaJ̀HPJGHJNLQKSLdJLIOGVJaLK_KSLdSLIMJLx_VJGLWGLIMJLgWVNIGOFIHWVL
jKVKeJGLKILIMJLaHNFGJIHWVLWGLVJFJNNHISLWRLIMJLx_VJGTLiMJLx_VJGwNLJVRWGFJQJVILWRLIMHNLbGWPHNHWVLNMK̀̀L
VWILdJLFWVNIGOJaLdSLIMJLgWVIGKFIWGLWGLXOdFWVIGKFIWGLKNLIMJLdKNHNLRWGLKLF̀KHQLWRLaJ̀KSLHVLIHQJLWGL
QWVJIKGSLaKQKeJNLK̀̀JeJaLIWLMKPJLdJJVLHVFOGGJaLKNLKLGJNÒILWRLGJRONK̀LWRLaJ̀HPJGST

T� �NJLWRLIMJLJfHNIHVeLdOH̀aHVeLRKFH̀HIHJNLaOGHVeLFWVNIGOFIHWVLHNLbGWMHdHIJa]LNbJFHRHFK̀̀SLHVF̀OaHVeLIWH̀JIL
GWWQN]LIJ̀JbMWVJNLKVaL_KIJGLRWOVIKHVNTL
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FG HIJKLMNOPQROMPSTKTRIJUVWJKTIQWWKQWWMXKYMPKZWQR[MVOKUQOJTKUVP\N]KXI\RIKNMKNM\T̂K_MP[KX\WWKZJKQWWMXJÙK
QTKUJOJPa\NJUKẐKOIJKLMNTOPVRO\MNKbQNQ]JPFKHIJKLMNOPQROMPKaQ̂KRMNTVWOKOIJKcXNJPSTKTRIMMWKRQWJNUQPK
YMPKQWWKOJTOKQNUKJdQa\NQO\MNKUQOJT̀KZVOKOIJTJKUQOJTKQPJKTVZeJROKOMKRIQN]JF

fgh HMK]Q\NKQRRJTTKOMKOIJK_MP[̀KJNOPQNRJTKQNUKiQP[\N]KQPJQTKX\WWKZJKUJT\]NQOJUKẐKOIJKcXNJPKYMPKOIJK
LMNOPQROMPSTKVTJFKjN̂KkJI\RWJTKMPKOPVR[TK\NKNMNlUJT\]NQOJUKQPJQTKaQ̂KZJKOMXJUKQOKOIJKLMNOPQROMPSTK
JdiJNTJFKmQOJTKTIQWWKQWXQ̂TKZJKWMR[JUKVNWJTTKQKXMP[JPK\TK\NKQOOJNUQNRJKOMKiPJkJNOKVNQVOIMP\nJUKJNOP̂F

fgg oIMVWUK\OKZJRMaJKNJRJTTQP̂KOMKMZOQ\NKQRRJTTKOMKOIJKJd\TO\N]KZV\WU\N]KUVP\N]KRMNTOPVRO\MNKIMVPTKYMPK
aJQTVPJaJNOTKMPKMOIJPKNMNlU\TPViO\kJKXMP[̀KOIJKLMNOPQROMPKTIQWWKZJKJTRMPOJUKẐKOIJKLMNTOPVRO\MNK
bQNQ]JPFKK

fgp jWWKiJPTMNTKaVTOKXJQPKiIMOMK\UJNO\Y\RQO\MNKZQU]JTKQOKQWWKO\aJTKXI\WJKXMP[\N]KQOKOIJKT\OJFKqUJNO\Y\RQO\MNK
ZQU]JTKaVTOKZJKiPMk\UJUKẐKOIJKLMNOPQROMPKYMPK\OTKiJPTMNNJẀK\NRWVU\N]KTVZRMNOPQROMPT̀KRMNTVWOQNOT̀K
k\T\OMPTKQNUKMOIJPTF

fgr sMKQTZJTOMTKRMNOQ\N\N]KiPMUVROTKQPJKOMKZJKVTJUKQN̂XIJPJKMNKOI\TKtPMeJROF
fgu sMKWJQUKRMNOQ\N\N]KiPMUVROTKQPJKOMKZJKVTJUKQN̂XIJPJKMNKOI\TKtPMeJROF
fgv jTZJTOMTKaQN\YJTOTKTIMX\N]KOIJKWMRQO\MNTKMYKQWWK[NMXNKQTZJTOMTKZJQP\N]KaQOJP\QWTKQPJKQkQ\WQZWJK\NKJQRIK

ZV\WU\N]̀KQNUKTIMVWUKZJKRMNTVWOJUKiP\MPKOMKOIJKRMaaJNRJaJNOKMYKQN̂KXMP[̀K\NRWVU\N]KZVOKNMOKW\a\OJUKOMK
UJaMW\O\MNF

fgw xJaMW\O\MNK\TKOMKMRRVPKMNŴKXIJNKOIJKZV\WU\N]K\TKVNMRRVi\JUFKxVTOKiQPO\O\MNTKQNUKNJ]QO\kJKQ\PKQPJKOMKZJK
\NTOQWWJUKiP\MPKOMKRMaaJNR\N]KUJaMW\O\MNFKHIJKLMNOPQROMPKaVTOKMZOQ\NKLMNTOPVRO\MNKbQNQ]JPKQiiPMkQWK
MNKUVTOKiQPO\O\MNTKQNUKNJ]QO\kJKQ\PKiP\MPKOMKRMaaJNR\N]KUJaMW\O\MNKXMP[FKxJZP\TKTIQWWKZJKPJaMkJUKẐK
VT\N]KQNKJNRWMTJUKRIVOJKMPKT\a\WQPKTJQWJUKT̂TOJaF

fgy zQ{tP\MPKOMKOIJKRMaaJNRJaJNOKMYK_MP[̀KOIJKLMNOPQROMPKaVTOKTVZa\OKRMNTOPVRO\MNKiWQNT̀KXI\RIKTIMXK
OIJKWMRQO\MNKMYKUVTOKiQPO\RWJT̀KJdIQVTOK|KYPJTIKQ\PKYQNTKQNUKUJTRP\ZJK\NKUJOQ\WKOIJKMiJPQO\MNKiPMRJUVPJTK
UVP\N]KUJaMW\O\MNKQNUKRMNTOPVRO\MNKXI\RIKaQ̂K]JNJPQOJKUVTOF
zZ{jWWKJNOPQNRJTKOMKRWQTTPMMaTKTIQWWKZJKTJQWJUKX\OIKQOKWJQTOK}Ka\WFKiMŴJOÎWJNJKTIJJO\N]KOMKiPJkJNOKUVTOK
RPJQOJUKẐKUJaMW\O\MNKQNUKRMNTOPVRO\MNKXMP[KYPMaKJNOJP\N]KOIJKRWQTTPMMaTFK~NOPQNRJTKQNUKJ]PJTTKOMKOIJK
XMP[KnMNJKTIQWWKZJKRMkJPJUKX\OIKQKOP\iWJKYWQiK}Ka\WFKiMŴJOÎWJNJKUMMPXQ̂KOMKQWWMXKQRRJTTKOMKOIJKQPJQK
X\OIMVOKOIJKPJWJQTJKMYKUVTOFKHIJKLMNOPQROMPK\T̀KQUU\O\MNQWŴ̀KPJTiMNT\ZWJKYMPKQWWKUJZP\TKQNUKUVTOK
\NY\WOPQO\N]KQUeQRJNOKQNUKVNU\TOVPZJUKQPJQTKMYKOIJKZV\WU\N]F
zR{oIVOKUMXNKQNUKWMR[KMVOKQWWKJWJROP\RQWKQNUK��jLK\NKOIJKXMP[KQPJQFKLVÒKRQìKQNUKTJQWKQWWKUVROKXMP[K
XIJPJK\OKJNOJPTKOIJKXMP[KQPJQKYPMaKQNMOIJPKTiQRJFKjWWKUVROKXMP[KQNUKRMNUV\OKX\OI\NKOIJKTiQRJKTIQWWKZJK
PJaMkJUKUVP\N]KUJaMW\O\MNKXMP[F
zU{HIJKLMNOPQROMPKTIQWWK\NTOQWWKUVTOKiPMOJRO\MNKZQPP\JPTKQNUKiMŴKTIJJO\N]FKHIJPJKTIQWWKZJKNMKMPK
a\N\aVaKUQaQ]JKOMKQUeQRJNOKTVPYQRJTFKHIJKLMNOPQROMPK\TKPJTiMNT\ZWJKOMKPJiQ\PKQN̂KUQaQ]JKOMKJd\TO\N]K
TVPYQRJTFK

fg� tQ\NO\N]KMPKMOIJPKRIJa\RQWKQiiW\RQO\MNTKTIQWWKZJKUMNJK\NKOIJKcXNJPSTKJd\TO\N]KZV\WU\N]KMNŴKXIJNK\OK\TK
VNMRRVi\JUFKoOMPQ]JKMYKRIJa\RQWTKQNUKiQ\NO\N]KTIQWWKZJKMVOT\UJKOIJKcXNJPSTKJd\TO\N]KMPKNJXKTOPVROVPJT̀K
QNUKTIQWWKYMWWMXKaQNVYQROVPJPSTKTOMPQ]JK]V\UJW\NJTF

fgG cd̂]JNKMPKMOIJPK]QTKRMNOQ\NJPTKTIQWWKZJKiPMiJPŴKTOMPJUKQNUKTJRVPJUKiJPKco�jKPJ�V\PJaJNOT̀KOMKOIJK
TQO\TYQRO\MNKMYKOIJKLMNTOPVRO\MNKbQNQ]JPFK�Q\WVPJKOMKUMKTMKX\WWKPJTVWOK\NKQK����KZQR[lRIQP]J̀KiJPK
MRRVPPJNRJF

�ph HIJKLMNOPQROMPK\TKPJTiMNT\ZWJKYMPKRWJQN\N]K\OTKMXNKaQOJP\QWTKQNUKUJZP\TFK�Q\WVPJKOMKaQ\NOQ\NKQKRWJQNK
XMP[KT\OJKUQ\ŴKX\WWKPJTVWOK\NKMOIJPTKiJPYMPa\N]KOIJKXMP[KQOKOIJKcXNJPSTKPJ�VJTÒKQNUKOIJKLMNOPQROMPKX\WWK
ZJKZQR[RIQP]JUKYMPKOIJKRWJQN\N]KRMTOKiWVTKRMNTOPVRO\MNKQUa\N\TOPQO\MNKYJJTFKHI\TKaQ̂KZJKUMNJKX\OIMVOK
OIJKÔi\RQWK�lUQ̂KNMO\RJKOMKOIJKLMNOPQROMPF

fpg HIJKLMNOPQROMPKaVTOKTJNUKQK�VQW\Y\JUKPJiPJTJNOQO\kJ̀K[NMXWJU]JQZWJK\NKOIJKtPMeJROKQNUKQVOIMP\nJUKOMK
aQ[JKUJR\T\MNTKMNKZJIQWYKMYKOIJKLMNOPQROMP̀KOMKJkJP̂KtPMeJROKaJJO\N]F

fpp HIJKLMNOPQROMPKTIQWWKRMMiJPQOJKX\OIKOIJKcXNJPSTKTRIMMWKiP\NR\iQWKQNUKRVTOMU\QWKTOQYY�KIMXJkJP̀K\YKQN̂K
QUU\O\MNQWKXMP[K\TKPJ�VJTOJUKOIJKLMNOPQROMPKTIQWWKNMOKiPMRJJUKVNWJTTKXP\OOJNKQiiPMkQWK\TKPJRJ\kJUKYPMaK
OIJKcXNJPFKHIJKLMNOPQROMPKX\WWKNMOKZJKRMaiJNTQOJUKYMPKQN̂KQUU\O\MNQWKXMP[KiJPYMPaJUKX\OIMVOKOIJK
cXNJPSTKiP\MPKXP\OOJNKQiiPMkQWF

fpr xJW\kJP\JTKTJNOKOMKOIJKtPMeJROKT\OJKX\WWKNMOKZJKT\]NJUKYMPKMPKVNWMQUJUKẐKOIJKcXNJPFKHIĴKX\WWKZJKU\PJROJUK
OMKOIJKRMNTOPVRO\MNKT\OJKQNUK\YKNMKJaiWM̂JJK\TKMNKT\OJ̀KOIJKUJW\kJP̂KX\WWKZJKPJeJROJÙKQOKOIJKLMNOPQROMPSTK
JdiJNTJF

fpu HIJKmJNJPQWKLMNTOPVRO\MNKLMNOPQROMPKTIQWWKZJKPJTiMNT\ZWJKYMPKaQNQ]\N]KUVTOKQNUKU\POFKcNKOIJKJdOJP\MP̀K
T\OJKTIQWWKZJKXQOJPJUKUMXNKYPJ�VJNOŴKOMKiPJkJNOKUVTOKRWMVUTKYPMaKP\T\N]FKoOPJJOTKTIQWWKZJKaQ\NOQ\NJUK
RWJQNKiJPKOIJKLMNTOPVRO\MNKbQNQ]JPSTKPJ�VJTOF
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FGH IJJKLMNKNOPKPMMQRSTKULOJJKVWKRSUNOJJWXKOQNWPKUYLMMJKLMZPUKMPKMSK[WW\WSXU]LMJRXÔUKMSĴ_K̀WNNJWUKULOJJKSMNK
VWKJRNKZSNRJKOJJKUNZXWSNUKLOaWKJWQNKNLWKb[SWPcUKVZRJXRST_

FGd eLWKfMSNPOYNMPKULOJJKUZVgRNKOK[WW\ĴK[MP\KUYLWXZJWKRSXRYONRSTK[MP\XÔUhK[MP\KLMZPUKOSXKgOSiM[WPK
OJJMYONRMS_

FGj kMKUNMPOTWKMQKgONWPROJUK[RJJKVWKiWPgRNNWXK[RNLRSKNLWKb[SWPcUKVZRJXRSTUKONKOŜKNRgWKXZPRSTKYMSUNPZYNRMS_K
eLWKfMSNPOYNMPKgZUNKiPMaRXWKWlNWPRMPKUNMPOTWKYMSNORSWPUK[LWSKPWmZRPWX_KeLWKfMSNPOYNMPKULOJJKVWK
PWUiMSURVJWKQMPKUWYZPRSTKOiiPMiPRONWKUiOYWKQMPKRNUKgONWPROJK[RNLKNLWKfMSUNPZYNRMSKnOSOTWPKiPRMPKNMK
XWJRaWP̂_KoRSOJKJMYONRMSKMQKUNMPOTWKYMSNORSWPUKULOJJKVWKXWNWPgRSWXKV̂KNLWKb[SWPKOSX]MPKfMSUNPZYNRMSK
nOSOTWP_KpQKRSUZQQRYRWSNKUiOYWKRUKOaORJOVJWKMSKNLWKURNWhKNLWKfMSNPOYNMPKULOJJKiPMaRXWKJMYOJKMQQqURNWKUNMPOTWhK
UNMPOTWKYMSNORSWPUhKWNY_KONKRNUKM[SKYMUNKOSXKWliWSUW_KrLMZJXKOŜKMQKNLWKgONWPROJKUNMPWXKMSqURNWKMVUNPZYNK
NLWKiPMTPWUUKMQKOŜKiMPNRMSKMQKNLWKsMP\KMPKNLWKtPMuWYNhKNLRUKgONWPROJKULOJJKVWKPWgMaWXKV̂KNLWKfMSNPOYNMPK
[RNLMZNKPWRgVZPUWgWSNKMQKYMUNhKQPMgKiJOYWKNMKiJOYWKMPKQPMgKNLWKiPWgRUWUhKOUKNLWKfMSUNPZYNRMSKnOSOTWPK
gÔKXRPWYN_K

FGv eLWKwWSWPOJKfMSUNPZYNRMSKfMSNPOYNMPKULOJJKVWKPWUiMSURVJWKQMPKgORSNORSRSTKOJJKOiiPMiPRONWKURNWKUOQWN̂K
URTSOTW_

FGx eLWKfMSNPOYNMPKULOJJKVWKPWUiMSURVJWKQMPKiPMNWYNRSTKNLWKb[SWPcUKiPMiWPN̂_KIJJKWlRUNRSTKULPZVUhKNPWWUhK
JO[SKQRlNZPWUhKUYZJiNZPWUKOSXKgRUYWJJOSWMZUKWmZRigWSNKULOJJKVWKiPMNWYNWXKONKOJJKNRgWU_KIŜKPWgMaOJUKMPK
PWJMYONRMSKMQKUORXKMVuWYNUhKRQKOJJM[WXKULOJJKVWKOUKXRPWYNWXKV̂KNLWKb[SWPKRSK[PRNRST_KK

Fyz eLWKwWSWPOJKfMSUNPZYNRMSKfMSNPOYNMPKULOJJKiPMaRXWKOSXKUWPaRYWKiMPNOVJWKJOaONMPRWUKQMPKNLWKXZPONRMSKMQK
YMSUNPZYNRMSKOUKiPMaRXWXKRSKNLWKfMSNPOYNK{MYZgWSNU_K|OaONMPRWUKULOJJKVWKUWPaRYWXKV̂KNLWKwWSWPOJK
fMSUNPZYNRMSKfMSNPOYNMPKMSKOKPWTZJOPKVOURUKNMKgORSNORSKUOSRNOP̂KYMSXRNRMSU_

Fy} eLWKwWSWPOJKfMSUNPZYNRMSKfMSNPOYNMPKULOJJKiPMNWYNKOJJKWlRUNRSTKPMMQUKXZPRSTKYMSUNPZYNRMSKOSXKULOJJKVWK
PWUiMSURVJWKQMPKOŜKXOgOTWKNMKPMMQUKXZPRSTKYMSUNPZYNRMS_KeLWKwWSWPOJKfMSUNPZYNRMSKfMSNPOYNMPKULOJJK
gO\WKOJJKPWiORPUKNMKOŜKXOgOTWXKOPWOUhKOUKPWmZRPWXKV̂KNLWKgOSZQOYNZPWPKMQKNLWKPMMQKÛUNWg_

FyG eLWKwWSWPOJKfMSUNPZYNRMSKfMSNPOYNMPKULOJJKVWKPWUiMSURVJWKQMPKiPMaRXRSTK[WONLWPqiPMMQKiPMNWYNRMSKMaWPK
OJJKPMZTLKMiWSRSTUhKRSYJZXRSTK[RSXM[U_

Fyy eLWKfMSNPOYNMPKULOJJKVWKPWUiMSURVJWKQMPKYMSXZYNRSTKiPWqYMSUNPZYNRMSK[OJ\qNLPMZTLUKOSXKaRXWMNOiRSTK
WlRUNRSTKYMSXRNRMSU_KeLWKfMSNPOYNMPKULOJJKUYLWXZJWKOKPWiPWUWSNONRaWKMQKVMNLKNLWKb[SWPKOSXKNLWK
fMSUNPZYNRMSKnOSOTWPKNMKVWKiPWUWSNKONKNLRUKNOiRST_KpSKNLWKOVUWSYWKMQKNLRUKPWYMPXhKNLWKfMSNPOYNMPKULOJJKVWK
PWUiMSURVJWKQMPKiÔRSTKNLWKYMUNUKOUUMYRONWXK[RNLKOŜKOSXKOJJKPWiORPUKRSKOSKOPWOK[LWPWKNLWKfMSNPOYNMPKRUK
[MP\RSTKMPKLOUK[MP\WXhKOUKgÔKVWKXWWgWXKSWYWUUOP̂KV̂KNLWKb[SWPKMPKNLWKfMSUNPZYNRMSKnOSOTWP_

_y~ nOSZQOYNZPWPUKnONWPROJKrOQWN̂K{ONOKrLWWNUK�nr{r�KULOJJKVWKOaORJOVJWKONKNLWKURNWKQMPKOJJKiPMXZYNUKZUWXK
RSKNLWKtPMuWYN_

FyH kMK[WOiMSUKOPWKiWPgRNNWXKMSKNLWKb[SWPcUKiPMiWPN̂KV̂KJO[_K
Fyd kWRNLWPKNLWKfMSNPOYNMPKSMPKOŜKiWPUMSKMSKRNUKVWLOJQKULOJJhKRSKOŜKgOSSWPhKWSTOTWKRSKXRUYPRgRSONRMShK

RSNRgRXONRMSKMPKLOPOUUgWSNKMQKOŜKiWPUMSKMSKNLWKtPMuWYNKURNW_
FyjKtPMiWPKONNRPWKRUKPWmZRPWXKQMPKiWPUMSOJKUOQWN̂KOSXKYJMNLRSTKgZUNKSMNKUWlZOJĴKWliJRYRNKMPKYMSNORSKgWUUOTWUK

MQKOKaZJTOPKSONZPWhKXRUPWUiWYNQZJKMQKWNLSRYKMPKPWJRTRMZUKTPMZiUK���������������������������������������
��������������������hKMPK[LRYLKiPMgMNWKNLWKZUWKMQKNMVOYYMhKOJYMLMJKMPKXPZTU_K

FyvKbSĴKgONWPROJUKOSXKWmZRigWSNKNLONKOPWKNMKVWKZUWXKXRPWYNĴKRSKNLWKsMP\KULOJJKVWKVPMZTLNKNMKOSXKUNMPWXKMSK
NLWKtPMuWYNKURNWKV̂KNLWKfMSNPOYNMP_KIQNWPKWmZRigWSNKRUKSMKJMSTWPKPWmZRPWXKQMPKNLWKsMP\hKRNKULOJJKVWK
iPMgiNĴKPWgMaWXKQPMgKNLWKtPMuWYNKURNW_KtPMNWYNRMSKMQKYMSUNPZYNRMSKgONWPROJUKOSXKWmZRigWSNKUNMPWXKONK
NLWKtPMuWYNKURNWKQPMgK[WONLWPhKNLWQNhKXOgOTWhKOSXKOJJKMNLWPKOXaWPURN̂KRUKUMJWĴKNLWKPWUiMSURVRJRN̂KMQKNLWK
fMSNPOYNMP_

FyxKeLWKfMSNPOYNMPK[RJJKWSUZPWKNLONKNLWKsMP\hKONKOJJKNRgWUhKRUKiWPQMPgWXKRSKOKgOSSWPKNLONKOQQMPXUKPWOUMSOVJWK
OYYWUUhKVMNLKaWLRYZJOPKOSXKiWXWUNPROShKNMKNLWKURNWKMQKNLWKsMP\KOSXKOJJKOXuOYWSNKOPWOU_KeLWKsMP\K[RJJKVWK
iWPQMPgWXKRSKUZYLKOKgOSSWPKNLONKiZVJRYKOPWOUKOXuOYWSNKNMKNLWKURNWKMQKNLWKsMP\K[RJJKVWKQPWWKQPMgKOJJK
XWVPRUhKVZRJXRSTKgONWPROJUKOSXKWmZRigWSNKJR\WĴKNMKYOZUWKLO�OPXMZUKYMSXRNRMSU_KsRNLMZNKJRgRNONRMSKMQK
OŜKMNLWPKiPMaRURMSKMQKNLWKfMSNPOYNK{MYZgWSNUhKNLWKfMSNPOYNMPK[RJJKZUWKRNUKVWUNKWQQMPNUKNMKgRSRgR�WKOŜK
RSNWPQWPWSYWK[RNLKNLWKMYYZiOSŶKMPKVWSWQRYROJKZUWKMQK���KOŜKOPWOUKOSXKVZRJXRSTUKOXuOYWSNKNMKNLWKURNWKMQK
NLWKsMP\�KMPK���KNLWKb[SWPcUKVZRJXRSTKRSKNLWKWaWSNKMQKiOPNROJKMYYZiOSŶhKOUKgMPWKUiWYRQRYOJĴKXWUYPRVWXK
RSKrWYNRMSK�_�_

F~z eLWKfMSNPOYNMPKRUKPWmZRPWXKNMKiPMNWYNKRNUKM[SKsMP\KOSXK[MP\KOPWOUhKiPWYMSUNPZYNRMShKXZPRSTK
YMSUNPZYNRMSKOSXKiMUNKYMSUNPZYNRMS_

F~} {ZPRSTKWlNWPRMPKPWSMaONRMSK[MP\hKMaWPLWOXKiPMNWYNRMSKULOJJKVWKiPMaRXWXKQMPKOŜKURXW[OJ\UKMPKOPWOUK
RggWXRONWĴKVWSWONLKNLWK[MP\KURNWKMPKUZYLKOPWOUKULOJJKVWKQWSYWXKMQQKOSXKiPMaRXWXK[RNLK[OPSRSTKURTSUKNMK
iPWaWSNKWSNP̂_
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FGH IJKLMNOPQRSPNQLTJRUULKVKQPLWPXNTPLSRQKLROYLYZUZ[KOSKL\JKOL\NQ]ZO[LZOLNQLOKRQLRÔLKVZTPZO[L_WZUYZO[TLNQL
TZPKL\NQ]̀LIJKLR_TKOSKLNaLbQNPKSPZNOLRQNWOYLTWSJLZPKXTLTJRUULONPLKVSWTKLPJKLMNOPQRSPNQLaQNXLZPTLUZR_ZUZP̂L
PNLbQNcZYKLbQNPKSPZNÒLdÔLYRXR[KLPNLKVZTPZO[L_WZUYZO[TeLTZPK\NQ]LNQLaRSZUZPZKTLYWKLPNLPJKLRSPZNOTLNQL
ZORSPZNOTLNaLPJKLMNOPQRSPNQLTJRUUL_KLQKbRZQKYL_̂LROYLSJRQ[KYLPNLPJKLMNOPQRSPNQ̀

FGf IJKLMNOPQRSPNQLTJRUUL_KLQKTbNOTZ_UKLaNQLPJKLQKXNcRULROYLQKbURSKXKOPLNaLKVZTPZO[LSKZUZO[LPZUKTLROYL[QZYLZOL
RQKRTLNaLPJKLKVZTPZO[L_WZUYZO[L\JKQKLZPTLgNQ]LZTLQKhWZQKYLROYLOK\LSKZUZO[TLRQKLONPLTSJKYWUKYLaNQL
ZOTPRUURPZNÒLiOLPJKLKcKOPLPJRPLPJKLKVZTPZO[LSKZUZO[TLRQKLYRXR[KYLROYLSROONPL_KLQKbURSKYLPNLPJKL
TRPZTaRSPZNOLNaLPJKLj\OKQeLPJKLQKTbNOTZ_UKLSNOPQRSPNQLTJRUUL_KLUZR_UKLaNQLPJKLSNTPTLNaLQKbURSZO[LZOL]ZOYeL
PJKLKVZTPZO[LSKZUZO[TL\ZPJLOK\LPZUKLROYL[QZỲ

FGG IJKLkKOKQRULMNOTPQWSPZNOLMNOPQRSPNQLTJRUULbQNcZYKLOKSKTTRQ̂LROYLQKhWZQKYLTKSWQZP̂LXKRTWQKTLPNL
RYKhWRPKÛLTRaK[WRQYLPJKLSNOTPQWSPZNOLTZPKLaQNXLcROYRUZTXLROYLZOPQWTZNOLNaLWORWPJNQZlKYLbKQTNOT̀LIJKL
kKOKQRULMNOTPQWSPZNOLMNOPQRSPNQLTJRUULTW_XZPLZPTLXKROTLROYLXKPJNYTLNaLTKSWQZP̂LPNLPJKLMNOTPQWSPZNOL
mROR[KQLaNQLQKcZK\LROYLSNXXKOP̀LIJKLnQNoKSPLTZPKLXWTPL_KLTKSWQKYLpqLJNWQTLRLYR̂eLrLYR̂TLRL\KK]L
ZOSUWYZO[LJNUZYR̂T̀LIJKLkKOKQRULMNOTPQWSPZNOLMNOPQRSPNQsTLaRZUWQKLPNLTKSWQKLPJKLTZPKLRTLQKhWZQKYL_̂LPJZTL
bRQR[QRbJL\ZUULQKTWUPLZOLPJKLj\OKQLKO[R[ZO[LPJKLTKQcZSKTLNaLTWSJLOKSKTTRQ̂LbKQTNOOKULTNLRTLPNLbQNcZYKL
TWSJLTKSWQZP̂̀LtNLONPZSKL\ZUUL_KL[ZcKOLPJKLkKOKQRULMNOTPQWSPZNOLMNOPQRSPNQLNaLPJKLj\OKQsTLZOPKOPZNOLPNL
KO[R[KLTWSJLTKSWQZP̂LTKQcZSKTLROYLRUULSNTPTLROYLKVbKOTKTLRTTNSZRPKYL\ZPJLPJKLj\OKQsTLTKSWQZP̂LNaLPJKL
TZPKLZOLPJZTLQK[RQYL\ZUUL_KL_RS]LSJRQ[KYLPNLPJKLkKOKQRULMNOTPQWSPZNOLMNOPQRSPNQ̀LgJZUKLPJKLj\OKQLXR̂L
JRcKLTKSWQZP̂L[WRQYTLbRPQNUUZO[LPJKLbQNoKSPLRQKRTeLPJKLaWOSPZNOLNaLTWSJLTKSWQZP̂L[WRQYTLZTLONPLaNQLPJKL
bWQbNTKLNaLTbKSZaZSRUÛL[WRQYZO[LPJKLMNOPQRSPNQsTLbQNbKQP̂LNQLNbKQRPZNOTLNaL\NQ]̀

FGu IJKLMNOPQRSPNQLROYLRÔLKOPZP̂LaNQL\JZSJLPJKLMNOPQRSPNQLZTLQKTbNOTZ_UKLTJRUULONPLKQKSPLRÔLTZ[OLNOLPJKL
nQNoKSPLTZPKL\ZPJNWPLPJKL\QZPPKOLSNOTKOPLNaLPJKLj\OKQeL\JZSJLXR̂L_KL\ZPJJKUYLZOLPJKLTNUKLYZTSQKPZNOLNaL
PJKLj\OKQ̀

FGv gZPJNWPLUZXZPRPZNOLNaLRÔLNPJKQLbQNcZTZNOLNaLPJKLMNOPQRSPLwNSWXKOPTeLPJKLMNOPQRSPNQL\ZUULSNXbÛL\ZPJL
RUULQKRTNOR_UKLQWUKTLROYLQK[WURPZNOTLbQNXWU[RPKYL_̂LPJKLj\OKQLNQLMNOTPQWSPZNOLmROR[KQLZOLSNOOKSPZNOL
\ZPJLPJKLWTKLROYLNSSWbROŜLNaLPJKLnQNoKSPLTZPKLROYLPJKL_WZUYZO[TeLRTLRXKOYKYLaQNXLPZXKLPNLPZXKL_̂LPJKL
j\OKQLNQLPJKLMNOTPQWSPZNOLmROR[KQ̀

xyfFzfFu{jOÛLXRPKQZRUTLROYLKhWZbXKOPLPJRPLRQKLPNL_KLWTKYLYZQKSPÛLZOLPJKLgNQ]LTJRUUL_KL_QNW[JPLPNLROYLTPNQKYLNOLPJKL
nQNoKSPLTZPKL_̂LPJKLMNOPQRSPNQ̀LdaPKQLKhWZbXKOPLZTLONLUNO[KQLQKhWZQKYLaNQLPJKLgNQ]eLZPLTJRUUL_KLbQNXbPÛLQKXNcKYLaQNXL
PJKLnQNoKSPLTZPK̀LnQNPKSPZNOLNaLSNOTPQWSPZNOLXRPKQZRUTLROYLKhWZbXKOPLTPNQKYLRPLPJKLnQNoKSPLTZPKLaQNXL\KRPJKQeLPJKaPeL
YRXR[KeLROYLRUULNPJKQLRYcKQTZP̂LZTLTNUKÛLPJKLQKTbNOTZ_ZUZP̂LNaLPJKLMNOPQRSPNQ̀

xyfFzfFvLIJKLMNOPQRSPNQLTJRUULKOTWQKLPJRPLPJKLgNQ]eLRPLRUULPZXKTeLZTLbKQaNQXKYLZOLRLXROOKQLPJRPLRaaNQYTLQKRTNOR_UKL
RSSKTTeL_NPJLcKJZSWURQLROYLbKYKTPQZROeLPNLPJKLTZPKLNaLPJKLgNQ]LROYLRUULRYoRSKOPLRQKRT̀LIJKLgNQ]L\ZUUL_KLbKQaNQXKYLZOL
TWSJLRLXROOKQLPJRPLbW_UZSLRQKRTLRYoRSKOPLPNLPJKLTZPKLNaLPJKLgNQ]L\ZUUL_KLaQKKLaQNXLRUULYK_QZTeL_WZUYZO[LXRPKQZRUTLROYL
KhWZbXKOPLUZ]KÛLPNLSRWTKLJRlRQYNWTLSNOYZPZNOT̀LgZPJNWPLUZXZPRPZNOLNaLRÔLNPJKQLbQNcZTZNOLNaLPJKLMNOPQRSPLwNSWXKOPTeL
PJKLMNOPQRSPNQLTJRUULWTKLZPTL_KTPLKaaNQPTLPNLXZOZXZlKLRÔLZOPKQaKQKOSKL\ZPJLPJKLNSSWbROŜLNQL_KOKaZSZRULWTKLNaL|}~LRÔL
RQKRTLROYL_WZUYZO[TLRYoRSKOPLPNLPJKLTZPKLNaLPJKLgNQ]�LNQL|p~LPJKL_WZUYZO[LZOLPJKLKcKOPLNaLbRQPZRULNSSWbROŜeLRTLXNQKL
TbKSZaZSRUÛLYKTSQZ_KYLZOLnRQR[QRbJL�̀�̀

xyfFzfF�LIJKLMNOPQRSPNQLTJRUULONPLbKQXZPLRÔL\NQ]KQTLPNLWTKLRÔLKVZTPZO[LaRSZUZPZKTLRPLPJKLnQNoKSPLTZPKeLZOSUWYZO[L\ZPJNWPL
UZXZPRPZNOeLURcRPNQZKTLROYLPNZUKPT̀LINL[RZOLRSSKTTLPNLPJKLgNQ]eLKOPQROSKTLROYLbRQ]ZO[LRQKRTL\ZUUL_KLYKTZ[ORPKYL_̂LPJKL
j\OKQLaNQLPJKLMNOPQRSPNQsTLWTK̀LgZPJNWPLUZXZPRPZNOLNaLRÔLNPJKQLbQNcZTZNOLNaLPJKLMNOPQRSPLwNSWXKOPTeLPJKLMNOPQRSPNQL
\ZUULSNXbÛL\ZPJLRUULQKRTNOR_UKLQWUKTLROYLQK[WURPZNOTLbQNXWU[RPKYL_̂LPJKLj\OKQLZOLSNOOKSPZNOL\ZPJLPJKLWTKLROYL
NSSWbROŜLNaLPJKLnQNoKSPLTZPKLROYLPJKLj\OKQsTL_WZUYZO[|T~eLRTLRXKOYKYLaQNXLPZXKLPNLPZXKL_̂LPJKLj\OKQ̀

xyfFzfF�LMNOTPQWSPZNOLRQKRTLPJRPLRQKLWOYKQLPJKLSNOPQNULNaLPJKLMNOPQRSPNQLROYLPJKQKaNQKLONPLNSSWbZKYL_̂LPJKLj\OKQsTLTPRaaL
NQLTPWYKOPTLTJRUUL_KLTKbRQRPKYLaQNXLNSSWbZKYLRQKRT̀LnQNcZTZNOTLTJRUUL_KLXRYKLPNLbQKcKOPLPJKLbRTTR[KLNaLYWTPLROYL
SNOPRXZOROPTLZOPNLNSSWbZKYLbRQPTLNaLPJKLj\OKQsTL_WZUYZO[|T~̀LnKQZNYZSLZOTbKSPZNOLROYLQKbRZQTLNaLPJKLSNOPRZOXKOPL
_RQQZKQTLXWTPL_KLXRYKLPNLbQKcKOPLKVbNTWQKLPNLYWTPLNQLSNOPRXZOROPT̀Lk̂bTWXL_NRQYLXWTPL_KLWTKYLZOLKVZPL\R̂TLNQLNPJKQL
RQKRTLPJRPLQKhWZQKLaZQKLQRPKYLTKbRQRPZNÒL�KRĉLYWP̂LbURTPZSLTJKKPZO[LXR̂L_KLWTKYLNOÛLaNQLRLcRbNQeLaZOKLYWTPLNQLRZQL
ZOaZUPQRPZNOL_RQQZKQeLROYLTJRUULONPL_KLWTKYLPNLTKbRQRPKLNSSWbZKYLTbRSKTLaQNXLSNOTPQWSPZNOLRQKRT̀L

xyfFzfF�LnQZNQLPNLTPRQPZO[LgNQ]eLPJKLMNOPQRSPNQLTJRUULTW_XZPLRL\QZPPKOLQKbNQPLPNLPJKLj\OKQeLMNOTPQWSPZNOLmROR[KQLROYL
dQSJZPKSPLZYKOPZâZO[LKVZTPZO[LYRXR[KLPNLQNRYTeL\RU]TeLUR\OTeL_WZUYZO[TLROYLNPJKQLbQNbKQP̂LPNL_KLRaaKSPKYL_̂LPJZTL
MNOPQRSP̀L�RZUWQKLPNLTW_XZPLPJKLQKbNQPLTJRUULQKOYKQLPJKLMNOPQRSPNQLQKTbNOTZ_UKLaNQLKVZTPZO[LYRXR[K̀LIJKLMNOPQRSPNQLXR̂L
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DE

FGHIGJKLMNOLJPQGOIRGLMNLSNJTGPKSUNLVSKQLKQGLWVNGFXLYUNJKFIPKSUNLZMNM[GFLMNOL\FPQSKGPKLTFSUFLKULJI]̂ SKKMRLU_LKQGL
FGTUFK̀LaQGLYUNKFMPKUFLJQMRRLU]KMSNLKQGLPUNJGNKLU_LMObUSNSN[LTFUTGFKcLUVNGFJLFG[MFOSN[LKĜTUFMFcLGMJĜGNKJLU_LMNcL
UKQGFL̂MNNGFLU_LTQcJSPMRLGNPFUMPQ̂ GNK̀

defghij

khilmnlioaQGLVUFOLpNGVpLIJGOLQGFGSNLJQMRRL̂GMNLqUFrLVQSPQLQMJL]GGNLUFLSJLKUL]GLSNJKMRRGOLINOGFLKQGLKGF̂JLU_LKQGL
YUNKFMPKL_UFLKQSJLsFUbGPK̀LaQGLVUFOLpGtSJKSN[pLIJGOLQGFGSNLJQMRRL̂GMNLGtSJKSN[LPUNOSKSUNJLTFGuSUIJLKULKQGLMVMFOLU_LML
YUNKFMPKL_UFLKQSJLsFUbGPK̀LvNLUFOGFLKULGRŜSNMKGLPIKKSN[LMNOLTMKPQSN[LMJL̂IPQLMJLTUJJS]RGXLKQGLYUNKFMPKUFLJQMRRXLOIFSN[L
KQGLTFU[FGJJLU_LSKJLqUFrXLTFUuSOGLMNOLJGKLTFUTGFLJRGGuGJXLSNJGFKJXLMNOLUKQGFL_StKIFGJLMJLFGHISFGOL_UFLSKJLNGVLqUFrLMNOL
JQMRRL[SuGLTFUTGFLMNOLOGKMSRGOLSNJKFIPKSUNJLKULUKQGFJLVQGFGLKQGLqUFrL̂McL]GLM__GPKGOL]cLKQGSFLVUFrXLVSKQLMOGHIMKGL
NUKSPGLTFSUFLKULKQGLGFGPKSUNLU_LNGVLqUFr̀LYIKKSN[LMNOLTMKPQSN[LVUFrLMJLFGHISFGOLKULSNJKMRRLNGVLqUFrLUFLFĜUuGL
GtSJKSN[LVUFrLJQMRRL]GLOUNGLPMFG_IRRcLMNOLNGMKRcLVSKQLMJLRSKKRGLOM̂M[GLMJLTUJJS]RG̀LaQGLYUNKFMPKUFLJQMRRLFG_GFLKULKQGL
wTGPS_SPMKSUNJL_UFLTFUTGFLPIKKSN[LMNOLTMKPQSN[LFGHISFĜGNKJ̀L\NcLPUJKJLPMIJGOL]cLOG_GPKSuGLUFLSRRxKŜGOLqUFrLU_LKQGL
YUNKFMPKUFLJQMRRL]GL]UFNGL]cLKQGLYUNKFMPKUF̀LYIKKSN[LMNOLTMKPQSN[LU_LMNcLqUFrLJQMRRL]GL̂MOGLSNLJIPQLML̂MNNGFLMJLKUL
NUKL]FGMPQLMNcLTFUuSJSUNJLU_LMNcL[IMFMNKcLUFLVMFFMNKcLUNLGtSJKSN[LVUFrLRG_KLSNLTRMPGLUFLMNcL[IMFMNKcLUFLVMFFMNKcL
FGHISFGOL_UFLKQGLYUNKFMPKUFyJLNGVLqUFr̀LsMKPQSN[LU_LVUFrLJQMRRL̂MKPQLGtSJKSN[LMObMPGNKLJIF_MPGJLMNOLTMKPQVUFrLJQMRRL
]GLOSJ[ISJGOLPÛ TRGKGRcLKULQSOGLMNcLKFMPGLU_LTMKPQSN[̀L\RRLNGVLqUFrLUNLGtSJKSN[LFUU_JL̂IJKL]GLTFUuSOGOL]cLMLPÛ TMNcL
JTGPSMRSzSN[LSNLTGF_UF̂SN[LKQGLqUFrLMNOLMTTFUuGOL]cLKQGLGtSJKSN[LFUU_SN[L̂MKGFSMRL̂MNI_MPKIFGF̀LvKLJQMRRL]GLKQGL
FGJTUNJS]SRSKcLU_LKQGLYUNKFMPKUFLTGF_UF̂SN[LKQGLPIKKSN[LMNOLTMKPQSN[LKUL̂MSNKMSNLMNcLGtSJKSN[LFUU_SN[LVMFFMNKc̀

khilmnlnLWNRcLKFMOGJLTGFJUNJLJrSRRGOLMNOLGtTGFSGNPGOLSNLPIKKSN[LMNOLTMKPQSN[LJQMRRLTGF_UF̂LJIPQLVUFr̀

khilm{lmLaQGLYUNKFMPKUFLJQMRRLrGGTLKQGLTFĜSJGJLMNOLJIFFUINOSN[LMFGML_FGGL_FÛ LMPPÎ IRMKSUNLU_LVMJKGL̂MKGFSMRJLMNOL
FI]]SJQLPMIJGOL]cLUTGFMKSUNJLINOGFLKQGLYUNKFMPK̀LWNLMLOMSRcL]MJSJXLKQGLYUNKFMPKUFLJQMRRLPRGMNLKQGLMFGMJLSNLVQSPQLSKLQMJL
TGF_UF̂GOLVUFrLMNOLJQMRRLFĜUuGLMRRLVMJKGXL̂MKGFSMRJXLFI]]SJQXLSKJLKUURJXLPUNJKFIPKSUNLGHIST̂ GNKXL̂MPQSNGFcLMNOL
JIFTRIJL̂MKGFSMRJ̀L\KLPÛ TRGKSUNLU_LKQGLqUFrXLKQGLYUNKFMPKUFLJQMRRLFĜUuGLVMJKGL̂MKGFSMRJXLFI]]SJQXLKQGLYUNKFMPKUFyJL
KUURJXLPUNJKFIPKSUNLGHIST̂ GNKXL̂MPQSNGFcXL̂MPQSNGFcLMNOLJIFTRIJL̂MKGFSMRJL_FÛ LMNOLM]UIKLKQGLsFUbGPK̀LaQGL
YUNKFMPKUFLJQMRRLPÛ TRGKGRcLPRGMNLKQGLJSKGLU_LKQGLqUFrXLFĜUuSN[LMNOLOSJTUJSN[LU_LMRRLPUNJKFIPKSUNxFGRMKGOLOG]FSJLMNOL
FI]]SJQXLMNOLPRGMNSN[LMRRLqUFrxFGRMKGOLJKMSNJXLJTUKJXL̂MFrJXLOSFKXL̂UFKMFLĴGMFJXLTRMJKGFLĴGMFJXLTMSNKLĴGMFJXLPMIRrSN[L
ĴGMFJXLMNOLUKQGFL_UFGS[NL̂MKGFSMRJL_FÛ LGtTUJGOLJIF_MPGJLSNJSOGLMNOLUIKJSOGLKQGLWVNGFyJL]ISROSN[JLMNOLVSKQSNLKQGL
sFUbGPKLRŜSKLRSNGJ̀

khilm{l|Lv_LKQGLYUNKFMPKUFL_MSRJLKULPRGMNLITLMJLTFUuSOGOLSNLKQGLYUNKFMPKL}UPÎ GNKJXLKQGLWVNGFXLUFLYUNJKFIPKSUNL
ZMNM[GFLVSKQLKQGLWVNGFyJLMTTFUuMRXL̂McLOULJULMNOLKQGLWVNGFLJQMRRL]GLGNKSKRGOLKULFGŜ]IFJĜGNKL_FÛ LKQGLYUNKFMPKUF̀L
\KLSKJLUTKSUNXLKQGLWVNGFL̂McLOGOIPKLKQGLPUJKLU_LPRGMNxITLTIFJIMNKLKULKQSJLwGPKSUNL~̀��̀�L_FÛ LMNcLTMĉ GNKJLUKQGFVSJGL
OIGLKULKQGLYUNKFMPKUFLTIFJIMNKLKULKQSJLYUNKFMPK̀

�

aQGLYUNKFMPKUFLJQMRRLTFUuSOGLKQGLWVNGFXLYUNJKFIPKSUNLZMNM[GFXLMNOL\FPQSKGPKLVSKQLMPPGJJLKULKQGLqUFrLSNLTFGTMFMKSUNL
MNOLTFU[FGJJLVQGFGuGFLRUPMKGÒL�GOGFMRXLJKMKGXLMNOLRUPMRLM[GNPSGJLVSKQLbIFSJOSPKSUNLUuGFLKQGLsFUbGPKLJQMRRLMKLMRRLKŜGJL
QMuGLMPPGJJLKULKQGLqUFrLVQGFGuGFLSKLSJLSNLTFGTMFMKSUNLUFLTFU[FGJJ̀LaQGLYUNKFMPKUFLJQMRRLTFUuSOGL_UFLJIPQLMPPGJJLJULKQMKL
JIPQLM[GNPSGJL̂McLTGF_UF̂LKQGSFL_INPKSUNJ̀LaQGLYUNKMPKUFLJQMRRLMRJULMRRUVLMPPGJJL_UFLMRRLFGHISFGOLKGJKJLMNOLSNJTGPKSUNJ̀

�

khilm�lmLaULKQGL_IRRGJKLGtKGNKLTGF̂SKKGOL]cLRMVXLKQGLYUNKFMPKUFLJQMRRLJQMRRXLMNOLPMIJGLSKJLwI]PUNKFMPKUFJLKUXLOG_GNOXL
SNOĜNS_cLMNOLQUROLQMF̂RGJJLKQGLWVNGFXLYUNJKFIPKSUNLZMNM[GFXL\FPQSKGPKXLYUNJKFIPKSUNLZMNM[GFyJLMNOL\FPQSKGPKyJL
PUNJIRKMNKJXLMNOLMNOLKQGSFLPUNJIRKMNKJXLU__SPGFJXLOSFGPKUFJXL]UMFOL̂Ĝ]GFJXLM[GNKJLMNOLĜTRUcGGJLU_LMNcLU_LKQĜL
�PURRGPKSuGRcXLpvNOĜNSKGGJXpLSNOSuSOIMRRcXLpvNOĜNSKGGp�L_FÛ LMNOLM[MSNJKLMRRLRUJJGJXLOM̂M[GJXLRSM]SRSKSGJXLMPKSUNJXL
PMIJGJLU_LMPKSUNXLPRMŜJXLOĜMNOJXL_SNGJXLTGNMRKSGJXLbIO[̂ GNKJXLPUJKJL�SNPRIOSN[L]IKLNUKLRŜSKGOLKULMKKUFNGcJyL_GGJLMNOL
GtTGNJGJLSNPIFFGOLSNLPUNNGPKSUNLKQGFGVSKQLMNOLSNLKQGLGN_UFPĜGNKLU_LKQSJLSNOĜNS_SPMKSUN�XLPQMF[GJXLGtTGNJGJLMNOL
OĜMNOJLU_LVQMKGuGFLrSNOLSNLPUNNGPKSUNLVSKQLUFLMFSJSN[L_FÛ LUFLUIKLU_L�M�LMNcLNG[RS[GNKXLVSRR_IRLUFLVFUN[_IRLMPKLUFL
Û SJJSUNLFGJIRKSN[LSNL]UOSRcLSNbIFcL�SNPRIOSN[LOGMKQ�XLTGFJUNMRLSNbIFcLUFLTFUTGFKcLOM̂M[GL�SNPRIOSN[LRUJJLU_LIJG�L]cLKQGL
YUNKFMPKUFXLSKJLwI]PUNKFMPKUFJXLwITTRSGFJXLKQGSFLFGJTGPKSuGLU__SPGFJXLĜTRUcGGJXLJGFuMNKJXLM[GNKJXLJITTRSGFJXLSNuSKGGJXL
JIPPGJJUFJLMNOLMJJS[NJL�PURRGPKSuGRcXLpYUNKFMPKUFLsMFKSGJXpLMNOLSNOSuSOIMRRcXLpYUNKFMPKUFLsMFKcp�XL�]�LTGF_UF̂MNPGLU_LUFL
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DE

FGHIJKLMNOMPLKFOKQMNRLMSOKTMOKMGUVMWKLGXRMOFMNRHYMZOUNKGXNMOKMHUFKHU[LQLUNMOFMGUVMPGNLUNMKH[RNMWVMGUVMZOUNKGXNOKM\GKNV]M
OKM̂X_MGUVMYNGNJNOKHIVMHQPOYL̀MIHGWHIHNVMFOKMHUaJKVMNOMLQPIOVLLYMOKMFGHIJKLMNOMXOQPIVMbHNRMGUVMIGbYMOKMKL[JIGNHOUYM
GFFLXNHU[MNRLMSOKT]MKL[GK̀ILYYMOFMbRLNRLKMOKMUONMYJXRMXIGHQ]M̀GQG[L]MIOYYMOKMLcPLUYLMHYMXGJYL̀MHUMPGKNMWVMGMPGKNVM
HÙLQUHFHL̀MRLKLJÙLKdMeONRHU[MXOUNGHUL̀MRLKLHUMYRGIIMWLMXOUYNKJL̀MNOMOWIH[GNLMNRLMZOUNKGXNOKMNOMHÙLQUHFV]M̀LFLÙ]M
GÙMROÌMGUMfÙLQUHNLLMRGKQILYYMFOKMXIGHQYMXGJYL̀MYOILIVMWVMNRLMfÙLQUHNLLgYMUL[IH[LUNMGXNYMOKMOQHYYHOUYd

hRLMZOUNKGXNOKMG[KLLYMNOMHUXIJ̀LMNRLMFOIIObHU[MHÙLQUHNVMPKOiHYHOUMHUMLGXRMGÙMLiLKVMXOUNKGXNMHNMLUNLKYMHUNOMbHNRMGM
jJWXOUNKGXNOK]MGÙMNOMKLkJHKLMNRGNMjJWXOUNKGXNOKMNOMHUXIJ̀LMYJXRMPKOiHYHOUMHUMLGXRMXOUNKGXNMHNMLUNLKYMHUNOMbHNRMGUVMIObLKM
NHLKMjJWlYJWXOUNKGXNOKmMnhOMNRLMFJIILYNMLcNLUNMPLKQHNNL̀MWVMIGb]MYJWlXOUNKGXNOKMYRGIIM̀LFLÙ]MHÙLQUHFVMGÙMROÌM
RGKQILYYMNRLMZOUNKGXNOK]MobULK]MobULKgYMZOUYJINGUNY]MZOUYNKJXNHOUMpGUG[LKgYMGÙMqKXRHNLXNgYMXOUYJINGUNY]MGÙMLGXRM
OFMNRLHKMKLYPLXNHiLMKLPKLYLUNGNHiLY]MWOGK̀MQLQWLKY]MLQPIOVLLY]M̀HKLXNOKY]MOFFHXLKY]MGÙMG[LUNY]MFKOQMGÙMG[GHUYNMGUVM
GÙMGIIMXIGHQY]MYJHNY]MGXNHOUY]M̀GQG[LY]MIOYYLY]MFHULY]MPLUGINHLY]MXOYNY]MXRGK[LYMGÙMLcPLUYLY]MHUXIJ̀HU[MWJNMUONMIHQHNL̀M
NOMGNNOKULVYgMFLLY]MFLLYMGÙMNRLMXOYNYMOFMGUVMPKOXLL̀HU[]MGKHYHU[MOJNMOFMOKMKLYJINHU[MFKOQMPLKFOKQGUXLMOFMNRLMSOKT]M
PKOiH̀L̀MNRGNMYJXRMXIGHQ]M̀GQG[L]MIOYY]MGUVMPLKFOKQGUXLMOFMOKMFGHIJKLMNOMPLKFOKQMNRLMSOKT]MGXNYMOKMOQHYYHOUYMOFMNRLM
jJWXOUNKGXNOK]MHNYMIObLKlNHLKMjJWlYJWXOUNKGXNOKY]MGÙMONRLKYMFOKMbROQMNRLMjJWXOUNKGXNOKMHYMKLYPOUYHWIL]MPKOiH̀L̀MNRGNM
YJXRMXIGHQ]M̀GQG[L]MIOYYMOKMLcPLUYLMHYMGNNKHWJNGWILMNOMWÒHIVMHUaJKV]MYHXTULYY]M̀HYLGYLMOKM̀LGNR]MOKMLXOUOQHXMIOYYLYMOKM
G̀QG[LY]M̀GQG[LMNOMOKM̀LYNKJXNHOUMOFMPKOPLKNV]MGÙMFOKMLUiHKOUQLUNGIM̀GQG[L]MOKMNOMHUaJKVMNOMOKM̀LYNKJXNHOUMOFM
NGU[HWILMPKOPLKNVM̂ONRLKMNRGUMNRLMSOKTMHNYLIF_]MGÙMUJHYGUXL]MWJNMOUIVMNOMNRLMLcNLUNMXGJYL̀MWVMNRLMUL[IH[LUNMGXNYMOKM
OQHYYHOUYMOFMNRLMZOUNKGXNOK]MGMjJWXOUNKGXNOK]MGUVOULM̀HKLXNIVMOKMHÙHKLXNIVMLQPIOVL̀MWVMNRLQ]MOKMGUVOULMGXNYMOKM
OQHYYHOUYMOKMGMWKLGXRMOFMXOUNKGXNMOFMNRLMGMjJWXOUNKGXNOK]MGMjJWljJWXOUNKGXNOKMNOMjJWXOUNKGXNOK]MGÙMGUVMPLKYOUMOKM
LUNHNVM̀HKLXNIVMOKMHÙHKLXNIVMLQPIOVL̀MWVMNRLQMOKMGUVMPLKYOUMOKMLUNHNVMFOKMbROYLMGXNYMNRLVMQGVMWLMIHGWIL]MKL[GK̀ILYYMOFM
bRLNRLKMOKMUONMYJXRMXIGHQ]M̀GQG[L]MIOYY]MIOYYMOKMLcPLUYLMHYMXGJYL̀MHUMPGKNMWVMGMPGKNVMHÙLQUHFHL̀MRLKLJÙLKdMjJXRM
OWIH[GNHOUMYRGIIMUONMWLMXOUYNKJL̀MNOMUL[GNL]MGWKH̀[L]MOKMKL̀JXLMONRLKMKH[RNYMOKMOWIH[GNHOUYMOFMHÙLQUHNVMNRGNMbOJÌM
ONRLKbHYLMLcHYNMGYMNOMGMPGKNVMOKMPLKYOUM̀LYXKHWL̀MHUMNRHYMjLXNHOUMrdstdRLKLJÙLKdn
uvwxyz{

|yz}{~}zMhRLMZOUNKGXNOKgYM̀LFLUYLMGÙMHÙLQUHNVMOWIH[GNHOUYMJÙLKMNRHYMjLXNHOUMrdstMYRGIIMYPLXHFHXGIIVMHUXIJ̀LMGIIM
XIGHQYMGÙMaJ̀[QLUNYMNRGNMQGVMWLMQG̀LMG[GHUYNMNRLMfÙLQUHNLLYMJÙLKMNRLM�GWOKM�GbMOFMNRLMjNGNLMOFMeLbM�OKT]MGÙM
YHQHIGKMIGbYMOFMONRLKMYNGNLMOKM[OiLKUQLUNGIMWÒHLYMRGiHU[MaJKHỲHXNHOU�MGÙMFJKNRLK]MG[GHUYNMXIGHQYMGÙMaJ̀[QLUNYM
GKHYHU[MFKOQMiHOIGNHOUMOFMPJWIHXMOK̀HUGUXLYMGÙMKLkJHKLQLUNYMOFM[OiLKUHU[MLcLXJNHOUMOFMNRLMSOKTdM

|yz}{~}�M������y��yw�����������yv�����������MhOMNRLMFJIILYNMLcNLUNMPLKQHNNL̀MWVMIGb]MNRLMZOUNKGXNOKMYRGIIM̀LFLÙ]M
HÙLQUHFV]MGÙMROÌMRGKQILYYMNRLMfÙLQUHNLLYMFKOQMGÙMG[GHUYNMXIGHQY]M̀GQG[LY]MIOYYLY]MGÙMLcPLUYLYMGKHYHU[MOJNMOFM
GUVMXIGHQYMQG̀LMG[GHUYNMNRLMfÙLQUHNLLYMJÙLKMNRLMIGbYMOFMFL̀LKGI]MYNGNL]MOKMONRLKM[OiLKUQLUNGIMWÒHLYMRGiHU[M
aJKHỲHXNHOUMOiLKMNRLMSOKT]MHUXIJ̀HU[MWJNMUONMIHQHNL̀MNOMXIGHQYMGKHYHU[MFKOQMiHOIGNHOUMOFMPJWIHXMOK̀HUGUXLYMGÙMONRLKM
KLkJHKLQLUNYMOFM[OiLKUHU[MGJNROKHNHLY]M̀JLMNOMNRLMZOUNKGXNOKgYMQLNRÒMOFMLcLXJNHOUMOFMNRLMSOKTMOKMHQPILQLUNGNHOUMOFM
GUVMOFMNRLMZOUNKGXNOKgYMONRLKMOWIH[GNHOUYMJÙLKMNRLMZOUNKGXNM�OXJQLUNYd

|yz}{~}�M�����y���y��������y���������}MhOMNRLMFJIILYNMLcNLUNMPLKQHNNL̀MWVMIGb]MNRLMZOUNKGXNOKMYRGIIM̀LFLÙ]MHÙLQUHFV]M
GÙMROÌMRGKQILYYMNRLMfÙLQUHNLLYMFKOQMGÙMG[GHUYNMGUVMGXNHOUY]MIGbMYJHNY]MOKMONRLKMPKOXLL̀HU[YMWKOJ[RNMG[GHUYNM
fÙLQUHNLLYMGYMGMKLYJINMOFMIHLUYMOKMYLXJKHNVMHUNLKLYNYMOFMGUVMNVPLMGKHYHU[MFKOQMNRLMSOKTMGÙMFHIL̀MG[GHUYNMNRLMSOKT]MNRLM
YHNLMOFMGUVMOFMNRLMSOKT]MNRLM\KOaLXNMYHNLMGÙMGUVMHQPKOiLQLUNYMNRLKLOU]MPGVQLUNYM̀JLMNRLMZOUNKGXNOK]MOKMGUVMPOKNHOUMOFM
NRLMPKOPLKNVMOFMGUVMOFMNRLMfÙLQUHNLLYdM

|yz}{~}��������������yu�������}MhRLMZOUNKGXNOKMYRGIIM̀LFLÙ]MHÙLQUHFV]MGÙMROÌMRGKQILYYMNRLMfÙLQUHNLLYMFKOQMGÙM
G[GHUYNMGUVMXIGHQMOKM̀LQGÙMFOKMPGNLUNMFLLY]MKOVGINHLY]MOKMONRLKbHYLMOUMGXXOJUNMOFMGUVMHUiLUNHOU]MQGXRHUL]MGKNHXIL]M
PKOXLYY]MXOPVKH[RN]MOKMGKKGU[LQLUNMNRGNMQGVMWLMJYL̀MWVMNRLMZOUNKGXNOKMHUMPLKFOKQHU[MNRLMSOKT]MONRLKMNRGUMGYMNOMGUVMOFM
NRLMFOKL[OHU[MLcPKLYYIVMXGIIL̀MFOKMHUMNRLMZOUNKGXNM�OXJQLUNYMNOMWLMYOMJYL̀dMfUMNRLMLiLUNMOFMGUVMHUaJUXNHOUMOKMIL[GIM
GXNHOUMKL[GK̀HU[MYJXRMXIGHQMOKM̀LQGÙMNRGNMKLYJINYMHUMYNOPPHU[MNRLMSOKTMHUMbROILMOKMPGKN]MNRLMobULKMYRGIIMRGiLMNRLM
KH[RNMNOM̀HKLXNMNRLMZOUNKGXNOKMNOMXRGU[LMNRLMQGUULKMOFMPLKFOKQGUXLMOFMNRLMSOKTMNOMGiOH̀MYJXRMYNOPPG[L]MGIIMXOYNMGÙM
LcPLUYLMOXXGYHOUL̀MNRLKLWVMNOMWLMWOKULMYOILIVMWVMNRLMZOUNKGXNOKd

|yz}{~}�MhRLMZOUNKGXNOKMYRGIIMFJKNRLKMHÙLQUHFVMGÙMROÌMRGKQILYYMNRLMfÙLQUHNLLYMFKOQMGÙMG[GHUYNMGUVMXOYNYMGÙM
LcPLUYLYM̂HUXIJ̀HU[MKLGYOUGWILMGNNOKULVYgMFLLY_MHUXJKKL̀MWVMGUVMOFMNRLMfÙLQUHNLLYMHUMLUFOKXHU[MGUVMOFMNRLM
ZOUNKGXNOKgYM̀LFLUYL]MHÙLQUHNV]MGÙMROÌMRGKQILYYMOWIH[GNHOUYMJÙLKMNRHYMjLXNHOUMrdstMOKMGYMQGVMONRLKbHYLMWLM
PKOiH̀L̀MLIYLbRLKLMHUMNRLMZOUNKGXNd
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FGHIJKIKLMNOPQRSLSTLMQRSUTVLWXYZX[\L]̂̂LTÔU_]SUTV̀LTaLSbQLcTVSd]RSTdLNVeQdLSbÙLMQRSUTVLWXYZLSTLeQaQVeLSbQLfVeQgVUSQQ̀L
]dQLTÔU_]SUTV̀LSTLhdTiUeQLaN̂̂LeQaQV̀Q̀L]SLSbQL̀T̂QLRT̀SL]VeLQjhQV̀QLTaLSbQLcTVSd]RSTd\LdQ_]dêQ̀̀LTaL]VkL]̂̂Q_QeL
RN̂h]OÛUSkLTVLSbQLh]dSLTaL]VkLfVeQgVUSQQLTdL]VkLN̂SUg]SQLeQSQdgUV]SUTVLTaLdQ̂]SUiQL̀b]dQ̀LTaL̂U]OÛUSkLTaL]VkLfVeQgVUSQQL
TdL̂UgUS]SUTVLTaLSbQLcTVSd]RSTdl̀LUVeQgVUSkLTÔU_]SUTV̀LUVL̂U_bSLTaL̀NRbLeQSQdgUV]SUTVX

FGHIJKImLnTLSbQLQjSQVSL]VkLeQaQV̀Q\LUVeQgVUSk\LTdLbT̂eLb]dĝQ̀̀LTÔU_]SUTV̀LNVeQdLSbÙLMQRSUTVLWXYZL]dQLg]eQLiTUeLTdL
TSbQdoÙQLUgh]UdQeLOkL]VkL̂]oLRTVSdT̂̂UV_LSbQUdLRTV̀SdNRSUTVLpUVR̂NeUV_LONSLVTSL̂UgUSQeLSTL̂]òL̂UgUSUV_L̀NRbL
TÔU_]SUTV̀LSTLSbQLQjSQVSLTaLSbQLhTdSUTVLTaLe]g]_Q̀LR]ǸQeLOkL]VLUVeQgVUSTdq\L̀NRbLTÔU_]SUTV̀L̀b]̂̂LOQLeQQgQeLSTL
RTVaTdgLSTLSbQL_dQ]SQ̀SLdU_bS̀LSTLeQaQV̀QL]VeLUVeQgVUSkLhQdgUSSQeLOkL̀NRbL̂]oLpUVR̂NeUV_LONSLVTSL̂UgUSQeLSTLrQoLsTdtL
MS]SQLuQVQd]̂LvÔU_]SUTV̀Lw]oLMQRSUTVLxyWzzXYqX

FGHIJKIJ{L|̂ L̂hdTiÙUTV̀LTaLSbÙLMQRSUTVLWXYZL̀b]̂̂L̀NdiUiQLSQdgUV]SUTVLTaLSbQL|_dQQgQVSLTdLaUV]̂LRTgĥQSUTVXLrTL
TÔU_]SUTV̀LNVeQdLSbÙLMQRSUTVLWXYZL̀b]̂̂LOQLRTV̀SdNQeLSTLVQ_]SQ\L]OdUe_Q\LTdLdQeNRQLTSbQdLdU_bS̀LTdLTÔU_]SUTV̀LSTL
eQaQV̀QL]VeLUVeQgVUSk\LUVR̂NeUV_LONSLVTSL̂UgUSQeLSTLRTggTVL̂]oLUVeQgVUSk\LobURbLoTN̂eLTSbQdoÙQLQjÙSL]̀LSTL]Lh]dSkL
TdLhQd̀TVLeQ̀RdUOQeLUVLSbÙLMQRSUTVLWXYZX

FGHIJmG}~������G��������G���G�����������G����
FGHIJmIJLnbQL̂TR]SUTVLTaLQjÙSUV_LaQ]SNdQ̀L̀bToVLTVLĥ]V̀LÙLUVSQVeQeLaTdL_QVQd]̂LUVaTdg]SUTVLTV̂kXLnbQLcTVSd]RSTd\L
]̂TVQ\LÙLdQ̀hTV̀UÔQLaTdL]RRNd]SQLeQSQdgUV]SUTVLTaLSbQL̂TR]SUTVLTaL]̂̂L̀SdNRSNdQ̀\L]VeL̀b]̂̂LVTSLOQLQVSUŜQeLSTL]VkLUVRdQ]̀QL
UVLSbQLcTVSd]RSLMNgLTdLcTVSd]RSLnUgQLeNQLSTLeUaaURN̂SUQ̀LTdLeÙS]VRQ̀LQVRTNVSQdQeLUVLSbQL�Tdt\LobURbL̀bTN̂eLb]iQL
OQQVLaTdQ̀QQ]ÔQLSbQdQOkX

FGHIJmI�GnbQL̂TR]SUTV̀\LeQhSb̀L]VeLe]S]L]̀LSTLNVeQd_dTNVeLRTVeUSUTV̀Lb]iQLOQQVLTOS]UVQeLadTgLdQRTdè\L̀Nda]RQL
UVeUR]SUTV̀L]VeLe]S]LaNdVÙbQeLOkLTSbQd̀XLfVaTdg]SUTVLaNdVÙbQeLÙL̀T̂Q̂kLaTdLSbQLRTViQVUQVRQLTaLSbQLcTVSd]RSTdLoUSbTNSL
]VkLo]dd]VSk\LQjhdQ̀̀QeLTdLUgĥUQeL]̀LSTLUS̀L]RRNd]RkLTdLRTgĥQSQVQ̀̀XLnbQLcTVSd]RSTdL̀b]̂̂Lg]tQLVTLR̂]UgL]_]UV̀SLSbQL
voVQd\LcTV̀SdNRSUTVL�]V]_QdLTdL|dRbUSQRSLoUSbLdQ̀hQRSLSTLSbQL]RRNd]RkLTdLRTgĥQSQVQ̀̀LTaL̀NRbLUVaTdg]SUTVLUaLUSLÙL
QddTVQTǸ\LTdLUaLSbQLRTVeUSUTV̀LaTNVeL]SLSbQLSUgQLTaLRTV̀SdNRSUTVL]dQLeUaaQdQVSLadTgLSbT̀QL]̀LUVeUR]SQeXL

FGHI�{G������������G��������
FGHI�{IJLnbQLcTVSd]RSTdL̀b]̂̂LOQL̀T̂Q̂kLdQ̀hTV̀UÔQLaTdLSbQLRTVeUSUTV̀LobURbLeQiQ̂ThLeNdUV_LRTV̀SdNRSUTVL]VeLUVLSbQL
QiQVSL]VkL̀SdNRSNdQLÙLeÙ̂TR]SQe\LTiQdL̀Sd]UVQe\LTdLe]g]_QeL̀TL]̀LSTL]aaQRSLUS̀LǸQaN̂VQ̀̀\LSbQLcTVSd]RSTdL̀b]̂̂LOQ�̀T̂Q̂kL
dQ̀hTV̀UÔQXLnbQLcTVSd]RSTdL̀b]̂̂\L]SLUS̀LToVLQjhQV̀Q\LS]tQLob]SQiQdL̀SQh̀LVQRQ̀̀]dkLSTL̀SdQV_SbQV\LdQ̂TR]SQ\LTdLdQONÛeL
SbQL̀SdNRSNdQLSTLgQQSL]̂̂L]hĥUR]ÔQLdQ�NUdQgQVS̀X

FGHI�{I�LnbQLcTVSd]RSTdLÙLdQ̀hTV̀UÔQLaTdLdQ̀STd]SUTVLTdLdQh]UdLTaLNSÛUSUQ̀\LhdUi]SQLhdThQdSk\LONÛeUV_̀\Lh]iQgQVS\L
o]̂to]k̀\LdT]è\LTdLTSbQdLhdThQdSkLe]g]_QeLOkLUS̀L]RSUiUSUQ̀LNVeQdLSbÙL|_dQQgQVSX

FGHI�JG��������G���G������������
FGHI�JIJL�hTVLMNÒS]VSU]̂LcTgĥQSUTVLTaLSbQL�Tdt\LSbQLcTVSd]RSTdL̀b]̂̂LTdUQVSL]VeLUV̀SdNRSLhQd̀TVVQ̂LTaLSbQLvoVQdL
eQ̀U_V]SQeLOkLUSLUVLSbQLThQd]SUTVL]VeLg]UVSQV]VRQLTaL]̂̂LQ�NUhgQVSLaNdVÙbQeLOkLSbQLcTVSd]RSTdL]VeL̀b]̂̂LSNdVLTiQdL]̂̂L
hQdSUVQVSL̂USQd]SNdQL]VeLThQd]SUTV]̂Lg]VN]̂̀LdQ̂]SUV_LSTLSbQLQ�NUhgQVSXLnbQLaTdg]SLaTdLTd_]VU�UV_\LOUVeUV_\L]VeL
eQ̂UiQdUV_L̀NRbLg]VN]̂̀L̀b]̂̂LOQL]̀LeQ̀RdUOQeLUVLSbQLMhQRUaUR]SUTV̀X

���}GHH

FG�IJIJIJL|dRbUSQRSl̀LcTV̀N̂S]VS̀�L|̂ L̂aUdg̀L̂ÙSQeLTVLSbQLSUŜQL̀bQQSLTaLSbQLMhQRUaUR]SUTV̀\LQjRQhSLaTdLSbQLvoVQdL]VeL
cTV̀SdNRSUTVL�]V]_Qd\L]dQLcTV̀N̂S]VS̀LQgĥTkQeLOkLSbQL|dRbUSQRS\L]VeL]dQL]_QVS̀LTaLSbQL|dRbUSQRSL]VeLoÛ̂Lg]tQL
TÒQdi]SUTVLTaLSbQUdLdQ̀hQRSUiQLOd]VRbQ̀LTaLSbQL�TdtXL|̂ L̂Rb]V_Q̀LUVLSbQL�TdtLgǸSLOQLhdTRQ̀̀QeLSbdTN_bLSbQL
|dRbUSQRSXLcTV̀N̂S]VS̀L̀b]̂̂LVTSLTdeQdLQjSd]L�TdtLTdLg]tQLRb]V_Q̀LUVLSbQL�TdtXL

FG�IJIHL�NSUQ̀\LdQ̀hTV̀UOÛUSUQ̀\L]VeL̂UgUS]SUTV̀LTaL]NSbTdUSkLTaLSbQLcTV̀SdNRSUTVL�]V]_QdL]VeL|dRbUSQRSL]̀L̀QSLaTdSbLUVL
SbQLcTVSd]RSL�TRNgQVS̀L̀b]̂̂LVTSLOQLdQ̀SdURSQe\LgTeUaUQe\LTdLQjSQVeQeLoUSbTNSLodUSSQVLRTV̀QVSLTaLSbQLvoVQd\L
cTV̀SdNRSUTVL�]V]_Qd\L|dRbUSQRS\L]VeLcTVSd]RSTdXLcTV̀QVSL̀b]̂̂LVTSLOQLNVdQ]̀TV]ÔkLoUSbbQ̂eXnbQL|dRbUSQRSLÙLSbQL
UVSQdhdQSQdLTaLSbQLSQRbVUR]̂LdQ�NUdQgQVS̀LTaLSbQL�d]oUV_̀L]VeLMhQRUaUR]SUTV̀LoUSbLdQ_]deLSTL�NQ̀SUTV̀LSbQLcTVSd]RSTdL
g]kLb]iQLRTVRQdVUV_LUS̀LTÔU_]SUTV̀LNVeQdLQUSbQdXLnbQL|dRbUSQRSL̀b]̂̂LdQVeQdL̀NRbLUVSQdhdQS]SUTV̀LoUSbL̀NRbL
hdTghSVQ̀̀L]̀LVQRQ̀̀]dkLSTLg]UVS]UVLhdT_dQ̀̀LTaLSbQL�TdtX
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F

GHIJKJLMNOPMQRSTUVWXUYRSMZ[S[\PVM[S]M̂VXOYUPXUM_Ỳ̀MaVRbY]PM[]cYSYTUV[UYRSMRdMUOPMQRSUV[XUM[TM]PTXVYeP]MYSMUOPM
QRSUV[XUMfRXWcPSUTM[S]M_Ỳ̀MePMUOPMg_SPVhTMVPaVPTPSU[UYbPTM]WVYS\MXRSTUVWXUYRSMWSUỲMUOPM][UPMUOPM̂VXOYUPXUMYTTWPTMUOPM
dYS[̀MQPVUYdYX[UPMdRVMi[jcPSUkMi[jcPSUM[S]M]WVYS\MUOPMXRVVPXUYRSMaPVYR]M]PTXVYeP]MYSM̂VUYX̀PMlmkMNOPMQRSTUVWXUYRSM
Z[S[\PVM[S]M̂VXOYUPXUM_Ỳ̀MO[bPMUOPM[WUORVYUjMURM[XUMRSMePO[̀dMRdMUOPMg_SPVMRS̀jMURMUOPMPnUPSUMaVRbY]P]MYSMUOPMQRSUV[XUM
fRXWcPSUTk

F

GHIJKJIMNOPMQRSTUVWXUYRSMZ[S[\PVM_Ỳ̀MTXOP]ẀPM[S]MXRRV]YS[UPMUOPM[XUYbYUYPTMRdMUOPMQRSUV[XURVM[S]MRUOPVMZẀUYàPM
iVYcPMQRSUV[XURVTMYSM[XXRV][SXPM_YUOMUOPM̀[UPTUM[aaVRbP]MiVRoPXUMTXOP]ẀPkpXOP]ẀPkMNOPMQRSUV[XURVMTO[̀̀Ma[VUYXYa[UPM
_YUOMRUOPVMQRSUV[XURVTM[S]MUOPMQRSTUVWXUYRSMZ[S[\PVqMUOPM̂VXOYUPXUM[S]Mg_SPVMYSMVPbYP_YS\MUOPYVMXRSTUVWXUYRSM
TXOP]ẀPTM_OPSM]YVPXUP]MURM]RMTRkMNOPMQRSUV[XURVMTO[̀̀Mc[rPM[SjMVPbYTYRSTMURMUOPMXRSTUVWXUYRSMTXOP]ẀPM]PPcP]M
SPXPTT[VjMejMUOPMg_SPVMRVMQRSTUVWXUYRSMZ[S[\PVkMNOPM[aaVRbP]MXRSTUVWXUYRSMTXOP]ẀPTMTO[̀̀MePMYSUP\V[UP]MYSURMUOPM
iVRoPXUMpXOP]ẀPM[S]MXRSTUYUWUPMUOPMTXOP]ẀPTMURMePMWTP]MejMUOPMQRSUV[XURVqMRUOPVMQRSUV[XURVTqMUOPM̂VXOYUPXUqMUOPM
QRSTUVWXUYRSMZ[S[\PVM[S]MUOPMg_SPVMWSUỲMTWeTPsWPSÙjMVPbYTP]k

GHIJKJIJLMNOPMQRSUV[XURVMTO[̀̀M[TTWcPMdẀ̀MVPTaRSTYeỲYUjMdRVMUOPMPnPXWUYRSMRdMYUTMtRVrMYSMUOPM[̀̀RUUP]M]WV[UYRSMUYcPTMTPUM
dRVUOMYSMUOPMiVRoPXUMpXOP]ẀP�

GHIJKJuMNOPMQRSTUVWXUYRSMZ[S[\PVqMPnXPaUMURMUOPMPnUPSUMVPsWYVP]MejMpPXUYRSMvkmkvqM[S]M̂VXOYUPXUM_Ỳ̀MSRUMO[bPMXRSUVR̀M
RbPVqMRVMXO[V\PMRdqMRVMVPTaRSTYeỲYUjMdRVqMUOPMXRSTUVWXUYRSMcP[STqMcPUOR]TqMUPXOSYsWPTqMTPsWPSXPTMRVMaVRXP]WVPTqMRVMdRVM
UOPMT[dPUjMaVPX[WUYRSTM[S]MaVR\V[cTMYSMXRSSPXUYRSM_YUOMUOPMtRVrqMTYSXPMUOPTPM[VPMTR̀P̀jMUOPMQRSUV[XURVhTMVY\OUTM[S]M
VPTaRSTYeỲYUYPTMWS]PVMUOPMQRSUV[XUMfRXWcPSUTqMPnXPaUM[TMaVRbY]P]MYSMpPXUYRSMwkwklqM[S]MSPYUOPVM_Ỳ̀MePMVPTaRSTYèPMdRVM
UOPMQRSUV[XURVhTMd[ỲWVPMURMaPVdRVcMUOPMtRVrMYSM[XXRV][SXPM_YUOMUOPMVPsWYVPcPSUTMRdMUOPMQRSUV[XUMfRXWcPSUTkMxPYUOPVM
UOPMQRSTUVWXUYRSMZ[S[\PVMSRVMUOPM̂VXOYUPXUM_Ỳ̀MO[bPMXRSUVR̀MRbPVMRVMXO[V\PMRdqMRdMRVMePMVPTaRSTYèPMdRVM[XUTMRVM
RcYTTYRSTMRdqMRdMUOPMQRSUV[XURVqMpWeXRSUV[XURVTqMRVMUOPYVM[\PSUTMRVMPcàRjPPTqMRVMRdM[SjMRUOPVMaPVTRSTMRVMPSUYUYPTM
aPVdRVcYS\MaRVUYRSTMRdMUOPMtRVrk

GHIJKJyHz{||}~�����{~�JMNOPMg_SPVMTO[̀̀MXRccWSYX[UPM_YUOMUOPMQRSUV[XURVM[S]MUOPMQRSTUVWXUYRSMZ[S[\PVhTM
XRSTẀU[SUTMUOVRW\OMUOPMQRSTUVWXUYRSMZ[S[\PVMz{||}~�����{~�H����������~�Hz{~�����H��|�~�������{~JM�nXPaUM[TM
RUOPV_YTPMaVRbY]P]MYSMUOPMQRSUV[XUMfRXWcPSUTMRVM_OPSM]YVPXUMXRccWSYX[UYRSTMO[bPMePPSMTaPXY[̀̀jM[WUORVY�P]qMUOPM
g_SPVM[S]MQRSUV[XURVMTO[̀̀MPS]P[bRVMURMXRccWSYX[UPM_YUOMP[XOMRUOPVMUOVRW\OMUOPMQRSTUVWXUYRSMZ[S[\PVqM[S]MTO[̀̀M
XRSUPcaRV[SPRWT̀jMaVRbY]PMUOPMT[cPMXRccWSYX[UYRSTMURMUOPM̂VXOYUPXUM[eRWUMc[UUPVTM[VYTYS\MRWUMRdMRVMVP̀[UYS\MURMUOPM
QRSUV[XUMfRXWcPSUTkMNOPMg_SPVM[S]MQRSTUVWXUYRSMZ[S[\PVMTO[̀̀MYSX̀W]PMUOPM̂VXOYUPXUMYSM[̀̀MXRccWSYX[UYRSTMUO[UM
VP̀[UPMURMRVM[ddPXUMUOPM̂VXOYUPXUhTMTPVbYXPTMRVMaVRdPTTYRS[̀MVPTaRSTYeỲYUYPTkMNOPMg_SPVMTO[̀̀MaVRcaÙjMSRUYdjMUOPM
V̂XOYUPXUMRdMUOPMTWeTU[SXPMRdM[SjM]YVPXUMXRccWSYX[UYRSTMePU_PPSMUOPMg_SPVM[S]MUOPMQRSTUVWXUYRSMZ[S[\PVMRUOPV_YTPM
VP̀[UYS\MURMUOPMiVRoPXUkMQRccWSYX[UYRSTMejM[S]M_YUOMUOPM̂VXOYUPXUhTMXRSTẀU[SUTMTO[̀̀MePMUOVRW\OMUOPM̂VXOYUPXUkM
QRccWSYX[UYRSTMejM[S]M_YUOMpWeXRSUV[XURVTM[S]Mc[UPVY[̀MTWaàYPVTMTO[̀̀MePMUOVRW\OMUOPMQRSUV[XURVkMQRccWSYX[UYRSTM
ejM[S]M_YUOMRUOPVMZẀUYàPMiVYcPMQRSUV[XURVTMTO[̀̀MePMUOVRW\OMUOPMQRSTUVWXUYRSMZ[S[\PVkMZ[S[\PVM[S]MTO[̀̀MePM
XRSUPcaRV[SPRWT̀jMaVRbY]P]MURMUOPM̂VXOYUPXUMYdMUORTPMXRccWSYX[UYRSTM[VPM[eRWUMc[UUPVTM[VYTYS\MRWUMRdMRVMVP̀[UP]MURMUOPM
QRSUV[XUMfRXWcPSUTkMQRccWSYX[UYRSTMejM[S]M_YUOMUOPMg_SPVhTMR_SMdRVXPTM[S]MpPa[V[UPMQRSUV[XURVTMTO[̀̀MePMUOVRW\OM
UOPMg_SPVkNOPMQRSUV[XUMfRXWcPSUTMc[jMTaPXYdjMRUOPVMXRccWSYX[UYRSMaVRURXR̀Tk

GHIJKJ�MNOPMQRSTUVWXUYRSMZ[S[\PVM[S]M̂VXOYUPXUM_Ỳ̀MVPbYP_M[S]MXPVUYdjM[̀̀M̂aàYX[UYRSTMdRVMi[jcPSUMejMUOPM
QRSUV[XURVqMYSM[XXRV][SXPM_YUOMUOPMaVRbYTYRSTMRdM̂VUYX̀PM�kMNOPMQRSTUVWXUYRSMZ[S[\PVM_Ỳ̀M[TTPcèPMP[XOMRdMUOPM
QRSUV[XURVhTM̂aàYX[UYRSTMdRVMi[jcPSUM_YUOMTYcỲ[VM[aàYX[UYRSTMdVRcMRUOPVMiVYcPMQRSUV[XURVTMYSURM[MiVRoPXUM
âàYX[UYRSM[S]MQPVUYdYX[UPMdRVMi[jcPSUqM[̀̀MRdM_OYXOM_Ỳ̀MePMTWecYUUP]MURMUOPM̂VXOYUPXUM_YUOMUOPMQRSTUVWXUYRSM
Z[S[\PVhTMVPXRccPS][UYRSTM[TMURMXPVUYdYX[UYRSTMYSM_OR̀PMRVMa[VUMejMUOPM̂VXOYUPXUk

GHIJKJ�MNOPM̂VXOYUPXUM[S]MQRSTUVWXUYRSMZ[S[\PVMO[bPM[WUORVYUjMURMVPoPXUMtRVrMUO[UM]RPTMSRUMXRSdRVcMURMUOPMQRSUV[XUM
fRXWcPSUTqMfRXWcPSUTM[S]M_Ỳ̀MSRUYdjMP[XOMRUOPVM[eRWUMUOPMVPoPXUYRSkMNOPMQRSTUVWXUYRSMZ[S[\PVMTO[̀̀M]PUPVcYSPMYSM
\PSPV[̀M_OPUOPVMUOPMtRVrMRdMUOPMQRSUV[XURVMYTMePYS\MaPVdRVcP]MYSM[XXRV][SXPM_YUOMUOPMVPsWYVPcPSUTMRdMUOPMQRSUV[XUM
fRXWcPSUTM[S]MSRUYdjMUOPMg_SPVqMQRSUV[XURVM[S]M̂VXOYUPXUMRdM]PdPXUTM[S]M]PdYXYPSXYPTMYSMUOPMtRVrkMtOPSPbPVMUOPM
QRSTUVWXUYRSMZ[S[\PVMXRSTY]PVTMYUMSPXPTT[VjMRVM[]bYT[èPqMUOPMQRSTUVWXUYRSMZ[S[\PVM_Ỳ̀MO[bPM[WUORVYUjMURMVPsWYVPM
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EFFGHGIJEKLGJMNOPHGIJLIQLHOMHGJRLISLHTOLUIQVLGJLEPPIQFEJPOLWGHTLXOPHGIJMLYZ[\[]LEJFLYZ[\[ẐLYZ[_[]LEJFLYZ[_[ẐL̀NIJL
WQGHHOJLÈHTIQGaEHGIJLISLHTOLbWJOQ̂LWTOHTOQLIQLJIHLHTOLM̀PTLUIQVLGMLSEcQGPEHOF̂LGJMHEKKOFLIQLPIdNKOHOF[LeTOLSIQORIGJRL
ÈHTIQGHfLISLHTOLgIJMHQ̀PHGIJLhEJEROQLWGKKLcOLM̀ciOPHLHILHTOLNQIjGMGIJMLISLXOPHGIJML\[][YkLHTQÌRTL\[][]lLGJPK̀MGjÔL
WGHTLQOMNOPHLHILGJHOQNQOHEHGIJMLEJFLFOPGMGIJMLISLHTOLmQPTGHOPH[LnIWOjOQ̂LJOGHTOQLHTOLmQPTGHOPHoMLJIQLHTOLgIJMHQ̀PHGIJL
hEJEROQoMLÈHTIQGHfLHILEPHL̀JFOQLHTGMLXOPHGIJL\[][kLJIQLELFOPGMGIJLdEFOLcfLOGHTOQLISLHTOdLGJLRIIFLSEGHTLOGHTOQLHIL
OpOQPGMOLIQLJIHLHILOpOQPGMOLM̀PTLÈHTIQGHfLMTEKKLRGjOLQGMOLHILELF̀HfLIQLQOMNIJMGcGKGHfLISLHTOLmQPTGHOPHLIQLHTOLgIJMHQ̀PHGIJL
hEJEROQLHILHTOLgIJHQEPHIQ̂LX̀cPIJHQEPHIQM̂LdEHOQGEKLEJFLOq̀GNdOJHLM̀NNKGOQM̂LHTOGQLEROJHMLIQLOdNKIfOOM̂LIQLIHTOQL
NOQMIJMLNOQSIQdGJRLEJfLISLHTOLUIQV[

rstuvuwLxHGKGaGJRLHTOLM̀cdGHHEKLMPTOF̀KOLNQIjGFOFLcfLHTOLgIJHQEPHIQ̂LHTOLgIJMHQ̀PHGIJLhEJEROQLMTEKKLNQONEQÔLEJFL
QOjGMOLEMLJOPOMMEQf̂LELyQIiOPHLM̀cdGHHEKLMPTOF̀KOLGJPIQNIQEHGJRLGJSIQdEHGIJLSQIdLIHTOQLgIJHQEPHIQM̂LHTOLbWJOQ̂L
bWJOQoMLPIJM̀KHEJHM̂LbWJOQoMLXONEQEHOLgIJHQEPHIQMLEJFLjOJFIQM̂LRIjOQJdOJHEKLEROJPGOM̂LEJFLNEQHGPGNEJHMLGJLHTOL
yQIiOPHL̀JFOQLHTOLdEJEROdOJHLISLHTOLgIJMHQ̀PHGIJLhEJEROQ[LeTOLyQIiOPHLM̀cdGHHEKLMPTOF̀KOLEJFLEJfLQOjGMGIJMLMTEKKLcOL
M̀cdGHHOFLHILHTOLmQPTGHOPHLSIQLENNQIjEK[eTOLgIJMHQ̀PHGIJLhEJEROQLWGKKLQOPOGjOLEJFLNQIdNHKfLHQEJMdGHLHILHTOLmQPTGHOPHL
EKKLM̀cdGHHEKMLSQIdLHTOLgIJHQEPHIQLM̀PTLEMLXTINLzQEWGJRM̂LyQIF̀PHLzEHELEJFLXEdNKOM[LeTOLgIJMHQ̀PHGIJLhEJEROQoML
EPHGIJMLWGKKLcOLHEVOJLGJLEPPIQFEJPOLWGHTLHTOLyQIiOPHLM̀cdGHHEKLMPTOF̀KOLENNQIjOFLcfLHTOLmQPTGHOPHLIQ̂LGJLHTOLEcMOJPOLISL
EJLENNQIjOFLyQIiOPHLM̀cdGHHEKLMPTOF̀KÔLWGHTLQOEMIJEcKOLNQIdNHJOMMLWTGKOLEKKIWGJRLM̀SSGPGOJHLHGdOLHILNOQdGHLEFOq̀EHOL
QOjGOWLcfLHTOLmQPTGHOPH[L

rstuvu{|LeTOLgIJMHQ̀PHGIJLhEJEROQLWGKKLQOPOGjOLEJFLNQIdNHKfLQOjGOWLSIQLPIJSIQdEJPOLWGHTLHTOLM̀cdGHHEKL
QOq̀GQOdOJHMLISLHTOLgIJHQEPHLzIP̀dOJHM̂LEKKLM̀cdGHHEKMLSQIdLHTOLgIJHQEPHIQLM̀PTLEMLXTINLzQEWGJRM̂LyQIF̀PHLzEHÊL
EJFLXEdNKOM[LUTOQOLHTOQOLEQOLIHTOQLgIJHQEPHIQM̂LHTOLgIJMHQ̀PHGIJLhEJEROQLWGKKLEKMILPTOPVLEJFLPIIQFGJEHOLHTOL
GJSIQdEHGIJLPIJHEGJOFLWGHTGJLOEPTLM̀cdGHHEKLQOPOGjOFLSQIdLHTOLgIJHQEPHIQLEJFLIHTOQLgIJHQEPHIQM̂LEJFLHQEJMdGHLHILHTOL
mQPTGHOPHLHTIMOLQOPIddOJFOFLSIQLENNQIjEK[L}fLM̀cdGHHGJRLXTINLzQEWGJRM̂LyQIF̀PHLzEHÊLXEdNKOM̂LEJFLMGdGKEQL
M̀cdGHHEKM̂LHTOLgIJMHQ̀PHGIJLhEJEROQLQONQOMOJHMLHILHTOLbWJOQLEJFLmQPTGHOPHLHTEHLHTOLgIJMHQ̀PHGIJLhEJEROQLTEML
QOjGOWOFLEJFLQOPIddOJFOFLHTOdLSIQLENNQIjEK[LeTOLgIJMHQ̀PHGIJLhEJEROQoMLEPHGIJMLmQPTGHOPHLWGKKLQOjGOWLEJFL
ENNQIjOLIQLHEVOLIHTOQLENNQINQGEHOLEPHGIJL̀NIJLHTOLgIJHQEPHIQoMLM̀cdGHHEKMLM̀PTLEMLXTINLzQEWGJRM̂LyQIF̀PHLzEHELEJFL
XEdNKOM̂Lc̀HLIJKfLSIQLHTOLKGdGHOFLǸQNIMOLISLPTOPVGJRLSIQLPIJSIQdEJPOLWGHTLGJSIQdEHGIJLRGjOJLEJFLHTOLFOMGRJLPIJPONHL
OpNQOMMOFLGJLHTOLgIJHQEPHLzIP̀dOJHM[LeTOLmQPTGHOPHoMLEPHGIJLWGKKLcOLHEVOJLGJLEPPIQFEJPOLWGHTLHTOLyQIiOPHLM̀cdGHHEKL
MPTOF̀KOLENNQIjOFLcfLHTOLmQPTGHOPHLIQ̂LGJLHTOLEcMOJPOLISLEJLENNQIjOFLyQIiOPHLM̀cdGHHEKLMPTOF̀KÔLWGHTLQOEMIJEcKOL
NQIdNHJOMMLWTGKOLEKKIWGJRLM̀SSGPGOJHLHGdOLHILNOQdGHLEFOq̀EHOLQOjGOWLcfLHTOLmQPTGHOPH[GJLHTOLmQPTGHOPHoMLNQISOMMGIJEKL
ìFRdOJHLHILNOQdGHLEFOq̀EHOLQOjGOW[LxNIJLHTOLmQPTGHOPHoMLPIdNKOHOFLQOjGOŴLHTOLmQPTGHOPHLMTEKKLHQEJMdGHLGHMLM̀cdGHHEKL
QOjGOWLHILHTOLgIJMHQ̀PHGIJLhEJEROQ[

rstuvu{{LeTOLmQPTGHOPHLWGKKLQOjGOWLEJFLENNQIjÔLIQLHEVOLIHTOQLENNQINQGEHOLEPHGIJL̀NIĴLHTOLgIJHQEPHIQoMLM̀cdGHHEKML
M̀PTLEMLXTINLzQEWGJRM̂LyQIF̀PHLzEHÊLEJFLXEdNKOM̂Lc̀HLIJKfLSIQLHTOLKGdGHOFLǸQNIMOLISLPTOPVGJRLSIQLPIJSIQdEJPOL
WGHTLGJSIQdEHGIJLRGjOJLEJFLHTOLFOMGRJLPIJPONHLOpNQOMMOFLGJLHTOLgIJHQEPHLzIP̀dOJHM[LeTOLmQPTGHOPHoMLEPHGIJLWGKKLcOL
HEVOJLGJLEPPIQFEJPOLWGHTLHTOLM̀cdGHHEKLMPTOF̀KOLENNQIjOFLcfLHTOLmQPTGHOPHLIQ̂LGJLHTOLEcMOJPOLISLEJLENNQIjOFLM̀cdGHHEKL
MPTOF̀KÔLWGHTLQOEMIJEcKOLNQIdNHJOMMLWTGKOLEKKIWGJRLM̀SSGPGOJHLHGdOLGJLHTOLmQPTGHOPHoMLNQISOMMGIJEKLìFRdOJHLHIL
NOQdGHLEFOq̀EHOLQOjGOW[LxNIJLHTOLmQPTGHOPHoMLPIdNKOHOFLQOjGOŴLHTOLmQPTGHOPHLMTEKKLHQEJMdGHLGHMLM̀cdGHHEKLQOjGOWLHIL
HTOLgIJMHQ̀PHGIJLhEJEROQ[~OjGOWLISLHTOLgIJHQEPHIQoMLM̀cdGHHEKMLcfLHTOLmQPTGHOPHLGMLJIHLPIJF̀PHOFLSIQLHTOLǸQNIMOLISL
FOHOQdGJGJRLHTOLEPP̀QEPfLEJFLPIdNKOHOJOMMLISLIHTOQLFOHEGKMLM̀PTLEMLFGdOJMGIJMLEJFLq̀EJHGHGOM̂LIQLSIQLM̀cMHEJHGEHGJRL
GJMHQ̀PHGIJMLSIQLGJMHEKKEHGIJLIQLNOQSIQdEJPOLISLOq̀GNdOJHLIQLMfMHOdM̂LEKKLISLWTGPTLQOdEGJLHTOLQOMNIJMGcGKGHfLISLHTOL
gIJHQEPHIQLEMLQOq̀GQOFLcfLHTOLgIJHQEPHLzIP̀dOJHM[LeTOLmQPTGHOPHoMLQOjGOWLISLHTOLgIJHQEPHIQoMLM̀cdGHHEKMLMTEKKLJIHL
QOKGOjOLHTOLgIJHQEPHIQLISLHTOLIcKGREHGIJML̀JFOQLXOPHGIJMLZ[ẐLZ[_LEJFLZ[Y][LeTOLmQPTGHOPHoMLQOjGOWLMTEKKLJIHLPIJMHGH̀HOL
ENNQIjEKLISLMESOHfLNQOPÈHGIJMLIQ̂L̀JKOMMLIHTOQWGMOLMNOPGSGPEKKfLMHEHOFLcfLHTOLmQPTGHOPĤLISLEJfLPIJMHQ̀PHGIJLdOEJM̂L
dOHTIFM̂LHOPTJGq̀OM̂LMOq̀OJPOMLIQLNQIPOF̀QOM[LeTOLmQPTGHOPHoMLENNQIjEKLISLELMNOPGSGPLGHOdLMTEKKLJIHLGJFGPEHOLENNQIjEKL
ISLEJLEMMOdcKfLISLWTGPTLHTOLGHOdLGMLELPIdNIJOJH[

rstuvu{{u{�eTOLmQPTGHOPHoMLQOjGOWLISLgIJHQEPHIQoMLM̀cdGHHEKMLMTEKKLcOLKGdGHOFLHILEJLGJGHGEKLM̀cdGHHEKLEJFLIJOL�Y�L
QOM̀cdGHHEK[L�SLHTOLmQPTGHOPHLGMLQOq̀GQOFLHILQOjGOWLEFFGHGIJEKLM̀cdGHHEKMLcOPÈMOLHTOLGJGHGEKLM̀cdGHHEKLEJFLQOM̀cdGHHEKL
SEGKOFLHILPIJSIQdLHILHTOLGJSIQdEHGIJLRGjOJLEJFLHTOLFOMGRJLPIJPONHLOpNQOMMOFLGJLHTOLgIJHQEPHLzIP̀dOJHM̂LHTOLEdÌJHLISL
PIdNOJMEHGIJLNEGFLHILHTOLmQPTGHOPHLcfLHTOLbWJOQLSIQLEFFGHGIJEKLMOQjGPOMLMTEKKLcOLFOF̀PHOFLSQIdLHTOLNEfdOJHMLHILHTOL
gIJHQEPHIQ[

rstuvu{{uv�eTOLQOjGOWLWGKKLJIHLcOLPIJMGFOQOFLPIdNKOHOL̀JHGKLEJL�mge�b��LMHEdNLIQLIHTOQLWQGHHOJLJIHGPOLHILHTEHLOSSOPHL
TEMLcOOJLQOPOGjOFLcfLHTOLgIJHQEPHIQ[
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FGHIJIKJLMNOPNQLRSLTUNLVRWTXYZTRX[\L\]̂_PTTỲ\L̂aLTUNLVRW\TX]ZTPRWLbYWYcNXLYWdLeXZUPTNZTLP\LWRTLZRWd]ZTNdLSRXLTUNL
f]XfR\NLRSLdNTNX_PWPWcLTUNLYZZ]XYZaLYWdLZR_f̀NTNWN\\LRSLRTUNXLdNTYP̀\L\]ZULY\LdP_NW\PRW\LYWdLg]YWTPTPN\hLRXLSRXL
\]̂\TYWTPYTPWcLPW\TX]ZTPRW\LSRXLPW\TỲ̀YTPRWLRXLfNXSRX_YWZNLRSLNg]Pf_NWTLRXL\a\TN_\hLỲ̀LRSLQUPZULXN_YPWLTUNL
XN\fRW\P̂P̀PTaLRSLTUNLVRWTXYZTRXLY\LXNg]PXNdL̂aLTUNLVRWTXYZTLiRZ]_NWT\jLkUNLVRW\TX]ZTPRWLbYWYcNXLYWdLeXZUPTNZT[\L
XNOPNQLRSLTUNLVRWTXYZTRX[\L\]̂_PTTỲ\L\UỲ̀LWRTLXǸPNONLTUNLVRWTXYZTRXLRSLTUNLR̂ P̀cYTPRW\L]WdNXLlNZTPRW\LmjmhLmjnhL
YWdLmjopjLkUNLVRW\TX]ZTPRWLbYWYcNXLYWdLeXZUPTNZT[\LXNOPNQL\UỲ̀LWRTLZRW\TPT]TNLYffXROỲLRSL\YSNTaLfXNZY]TPRW\LRXLRSL
YWaLZRW\TX]ZTPRWL_NYW\hL_NTURd\hLTNZUWPg]N\hL\Ng]NWZN\hLRXLfXRZNd]XN\jLkUNLeXZUPTNZT[\LYffXROỲLRSLYL\fNZPSPZLPTN_L
\UỲ̀LWRTLPWdPZYTNLYffXROỲLRSLYWLY\\N_̂ àLRSLQUPZULTUNLPTN_LP\LYLZR_fRWNWTjkUNLVRW\TX]ZTPRWLbYWYcNXLQP̀̀LfXNfYXNL
VUYWcNLqXdNX\LYWdLVRW\TX]ZTPRWLVUYWcNLiPXNZTPON\j

FGHIJIKrLkUNLVRW\TX]ZTPRWLbYWYcNXLQP̀̀LfXNfYXNLVUYWcNLqXdNX\LYWdLVRW\TX]ZTPRWLVUYWcNLiPXNZTPON\jYWdLTUNL
eXZUPTNZTLQP̀̀LTYsNLYffXRfXPYTNLYZTPRWLRWLVUYWcNLqXdNX\LRXLVRW\TX]ZTPRWLVUYWcNLiPXNZTPON\LPWLYZZRXdYWZNLQPTULeXTPZ̀NL
tLYWdLTUNLeXZUPTNZTLQP̀̀LUYONLY]TURXPTaLTRLRXdNXL_PWRXLZUYWcN\LPWLTUNLuRXsLY\LfXROPdNdLPWLlNZTPRWLtjvjLkUNLeXZUPTNZThL
PWLZRW\]̀TYTPRWLQPTULTUNLVRW\TX]ZTPRWLbYWYcNXhLQP̀̀LPWON\TPcYTNLYWdL_YsNLdNTNX_PWYTPRW\LYWdLXNZR__NWdYTPRW\L
XNcYXdPWcLZRWZNỲNdLYWdL]WsWRQWLZRWdPTPRW\LY\LfXROPdNdLPWLlNZTPRWLmjtjvj

FGHIJIKHLkUNLVRW\TX]ZTPRWLbYWYcNXLYWdLTUNLeXZUPTNZTLQP̀̀LTYsNLYffXRfXPYTNLYZTPRWLRWLVUYWcNLqXdNX\LRXLVRW\TX]ZTPRWL
VUYWcNLiPXNZTPON\LPWLYZZRXdYWZNLQPTULeXTPZ̀NLthLYWdLTUNLeXZUPTNZTLQP̀̀LUYONLY]TURXPTaLTRLRXdNXL_PWRXLZUYWcN\LPWLTUNL
uRXsLY\LfXROPdNdLPWLlNZTPRWLtjvjLkUNLeXZUPTNZThLPWLZRW\]̀TYTPRWLQPTULTUNLVRW\TX]ZTPRWLbYWYcNXhLQP̀̀LPWON\TPcYTNLYWdL
_YsNLdNTNX_PWYTPRW\LYWdLXNZR__NWdYTPRW\LXNcYXdPWcLZRWZNỲNdLYWdL]WsWRQWLZRWdPTPRW\LY\LfXROPdNdLPWLlNZTPRWL
mjtjvjwTP̀PxPWcLTUNLdRZ]_NWT\LfXROPdNdL̂aLTUNLVRWTXYZTRXhLTUNLVRW\TX]ZTPRWLbYWYcNXLQP̀̀L_YPWTYPWLYTLTUNL\PTNLSRXLTUNL
qQWNXLRWNLZRfaLRSLỲ̀LVRWTXYZTLiRZ]_NWT\hLYffXRONdLlURfLiXYQPWc\hLyXRd]ZTLiYTYhLlY_f̀N\LYWdL\P_P̀YXLXNg]PXNdL
\]̂_PTTỲ\hLPWLcRRdLRXdNXLYWdL_YXsNdLZ]XXNWT̀aLTRLXNZRXdLỲ̀LZUYWcN\LYWdL\ǸNZTPRW\L_YdNLd]XPWcLZRW\TX]ZTPRWjLkUN\NL
QP̀̀L̂NLYOYP̀Ŷ ǸLTRLTUNLeXZUPTNZTLYWdLTUNLVRWTXYZTRXhLYWdLQP̀̀L̂NLdǸPONXNdLTRLTUNLqQWNXL]fRWLZR_f̀NTPRWLRSLTUNL
yXRzNZTj

FGHIJIK{LwTP̀PxPWcLTUNLdRZ]_NWT\LfXROPdNdL̂aLTUNLVRWTXYZTRXhLTUNLVRW\TX]ZTPRWLbYWYcNXLQP̀̀L_YPWTYPWLYTLTUNL\PTNLSRXLTUNL
qQWNXLRWNLZRfaLRSLỲ̀LVRWTXYZTLiRZ]_NWT\hLYffXRONdLlURfLiXYQPWc\hLyXRd]ZTLiYTYhLlY_f̀N\hLYWdL\P_P̀YXLXNg]PXNdL
\]̂_PTTỲ\hLPWLcRRdLRXdNXLYWdL_YXsNdLZ]XXNWT̀aLTRLXNZRXdLỲ̀LZUYWcN\LYWdL\ǸNZTPRW\L_YdNLd]XPWcLZRW\TX]ZTPRWjLkUN\NL
QP̀̀L̂NLYOYP̀Ŷ ǸLTRLTUNLeXZUPTNZTLYWdLTUNLVRWTXYZTRXhLYWdLQP̀̀L̂NLdǸPONXNdLTRLTUNLqQWNXL]fRWLZR_f̀NTPRWLRSLTUNL
yXRzNZTjkUNLVRW\TX]ZTPRWLbYWYcNXLQP̀̀LY\\P\TLTUNLeXZUPTNZTLPWLZRWd]ZTPWcLPW\fNZTPRW\LTRLdNTNX_PWNLTUNLdYTN\LRSL
l]̂\TYWTPỲLVR_f̀NTPRWLYWdLTUNLdYTNLRSLSPWỲLZR_f̀NTPRW|LP\\]NLVNXTPSPZYTN\LRSLl]̂\TYWTPỲLVR_f̀NTPRWLPWLZRWz]WZTPRWL
QPTULTUNLeXZUPTNZTLf]X\]YWTLTRLlNZTPRWL}j~|LYWdLXNZNPONLYWdLSRXQYXdLTRLTUNLqQWNXLQXPTTNWLQYXXYWTPN\LYWdLXǸYTNdL
dRZ]_NWT\LXNg]PXNdL̂aLTUNLVRWTXYZTLYWdLY\\N_̂ ǸdL̂aLTUNLVRWTXYZTRXLf]X\]YWTLTRLlNZTPRWL}jo�jLkUNLVRW\TX]ZTPRWL
bYWYcNXLQP̀̀LSRXQYXdLTRLTUNLeXZUPTNZTLYLSPWỲLeff̀PZYTPRWLYWdLVNXTPSPZYTNLSRXLyYa_NWTLRXLSPWỲLyXRzNZTLeff̀PZYTPRWLYWdL
yXRzNZTLVNXTPSPZYTNLSRXLyYa_NWTL]fRWLTUNLVRWTXYZTRX[\LZR_f̀PYWZNLQPTULTUNLXNg]PXN_NWT\LRSLTUNLVRWTXYZTLiRZ]_NWT\j

FGHIJIK�LkUNLVRW\TX]ZTPRWLbYWYcNXLQP̀̀LY\\P\TLTUNLeXZUPTNZTLPWLZRWd]ZTPWcLPW\fNZTPRW\LTRLdNTNX_PWNLTUNLdYTNLRXLdYTN\LRSL
l]̂\TYWTPỲLVR_f̀NTPRWLYWdLTUNLdYTNLRSLSPWỲLZR_f̀NTPRW|LP\\]NLVNXTPSPZYTN\LRSLl]̂\TYWTPỲLVR_f̀NTPRWLPWLZRWz]WZTPRWL
QPTULTUNLeXZUPTNZTLf]X\]YWTLTRLlNZTPRWL}j~|LYWdLXNZNPONLYWdLSRXQYXdLTRLTUNLqQWNXLQXPTTNWLQYXXYWTPN\LYWdLXǸYTNdL
dRZ]_NWT\LXNg]PXNdL̂aLTUNLVRWTXYZTLYWdLY\\N_̂ ǸdL̂aLTUNLVRWTXYZTRXLf]X\]YWTLTRLlNZTPRWL}jo�jLkUNLVRW\TX]ZTPRWL
bYWYcNXLQP̀̀LSRXQYXdLTRLTUNLeXZUPTNZTLYLSPWỲLeff̀PZYTPRWLYWdLVNXTPSPZYTNLSRXLyYa_NWTLRXLSPWỲLyXRzNZTLeff̀PZYTPRWLYWdL
yXRzNZTLVNXTPSPZYTNLSRXLyYa_NWTL]fRWLTUNLVRWTXYZTRX[\LZR_f̀PYWZNLQPTULTUNLXNg]PXN_NWT\LRSL�SLTUNLqQWNXLYWdLeXZUPTNZTL
YcXNNhLTUNLeXZUPTNZTLQP̀̀LfXROPdNLRWNLRXL_RXNLfXRzNZTLXNfXN\NWTYTPON\LTRLY\\P\TLPWLZYXXaPWcLR]TLTUNLeXZUPTNZT[\L
XN\fRW\P̂P̀PTPN\LYTLTUNL\PTNjLkUNLd]TPN\hLXN\fRW\P̂P̀PTPN\LYWdL̀P_PTYTPRW\LRSLY]TURXPTaLRSL\]ZULfXRzNZTLXNfXN\NWTYTPON\L\UỲ̀L
N̂LY\L\NTLSRXTULPWLYWLN�UP̂PTLTRL̂NLPWZRXfRXYTNdLPWLTUNLVRWTXYZTLiRZ]_NWT\j

FGHIJIK�L�SLTUNLqQWNXLYWdLeXZUPTNZTLYcXNNhLTUNLeXZUPTNZTLQP̀̀LfXROPdNLRWNLRXL_RXNLyXRzNZTLXNfXN\NWTYTPON\LTRLY\\P\TLPWL
ZYXXaPWcLR]TLTUNLeXZUPTNZT[\LXN\fRW\P̂P̀PTPN\LYTLTUNL\PTNjLkUNLqQWNXL\UỲ̀LWRTPSaLTUNLVRW\TX]ZTPRWLbYWYcNXLRSLYWaL
ZUYWcNLPWLTUNLd]TPN\hLXN\fRW\P̂P̀PTPN\LYWdL̀P_PTYTPRW\LRSLY]TURXPTaLRSLTUNLyXRzNZTLXNfXN\NWTYTPON\jkUNLeXZUPTNZTLQP̀̀L
PWTNXfXNTLYWdLdNZPdNL_YTTNX\LZRWZNXWPWcLfNXSRX_YWZNL]WdNXhLYWdLXNg]PXN_NWT\LRSLTUNLVRWTXYZTLiRZ]_NWT\LRWLQXPTTNWL
XNg]N\TLRSLTUNLVRW\TX]ZTPRWLbYWYcNXhLqQWNXLRXLVRWTXYZTRXLTUXR]cULTUNLVRW\TX]ZTPRWLbYWYcNXjLkUNLeXZUPTNZT[\L
XN\fRW\NLTRL\]ZULXNg]N\T\LQP̀̀L̂NL_YdNLPWLQXPTPWcLQPTUPWLYWaLTP_NL̀P_PT\LYcXNNdL]fRWLRXLRTUNXQP\NLQPTULXNY\RWŶ ǸL
fXR_fTWN\\jL
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FGHIJIKLMNOPMQRSOTUPSUMVTWWMTXUPRYRPUMZX[M[PST[PM\ZUUPR]MŜXSPRXTX_MYPR̀̂R\ZXSPMaX[PRbMZX[MRPcaTRP\PXU]M̂̀bMUOPM
d̂XURZSUMêSa\PXU]M̂XMVRTUUPXMRPcaP]UM̂̀MUOPMd̂X]URaSUT̂XMfZXZ_PRbMgVXPRbM̂RMd̂XURZSÛRMUOR̂a_OMUOPMd̂X]URaSUT̂XM
fZXZ_PRhMNOPMQRSOTUPSUi]MRP]ŶX]PMÛM]aSOMRPcaP]U]MVTWWMjPM\Z[PMTXMVRTUTX_MVTUOTXMZXkMUT\PMWT\TU]MZ_RPP[MaŶXM̂RM
ÛOPRVT]PMVTUOMRPZ]̂XZjWPMYR̂\YUXP]]hMlXUPRYRPUZUT̂X]MZX[M[PST]T̂X]M̂̀MUOPMQRSOTUPSUMVTWWMjPMŜX]T]UPXUMVTUOMUOPMTXUPXUM
^̀MZX[MRPZ]̂XZjWkMTX̀PRZjWPM̀R̂\MUOPMd̂XURZSUMêSa\PXU]MZX[MVTWWMjPMTXMVRTUTX_M̂RMTXMUOPM̀̂R\M̂̀M[RZVTX_]hM

FGHIJIKLIKMl̀Mm R̂nMT]M[P]SRTjP[M̂RMTX[TSZUP[MTXMZM\ZXXPRMVOTSOM\ZnP]MTUMT\Ŷ]]TjWPMÛMSZRRkM̂aUMUOPMRPcaTRP\PXU]M̂̀MUOPM
d̂XURZSUMêSa\PXU]bM̂RM]ÔaW[M[T]SRPYZXSTP]MZYYPZRMZ\̂ X_MUOPMd̂XURZSUMêSa\PXU]bMUOPMd̂XURZSÛRM]OZWWMRPcaP]UM
TXUPRYRPUZUT̂XMjP̀̂ RPMYR̂SPP[TX_MVTUOMUOPMm R̂nhMl̀MUOPMd̂XURZSÛRM̀ZTW]MÛM\ZnPM]aSOMZMRPcaP]UbMX̂MPoSa]PMVTWWMjPM
PXUPRUZTXP[M̀̂RM̀ZTWaRPMÛMSZRRkM̂aUMUOPMm R̂nM̂̀MUOPMd̂XURZSUMêSa\PXU]hMpÔaW[MZMŜX̀WTSUM̂SSaRMTXM̂RMjPUVPPXM
d̂XURZSUMêSa\PXU]bMUOPMd̂XURZSÛRMT]M[PP\P[MÛMOZqPMTXSWa[P[MTXMUOPMd̂XURZSUMpa\MUOPM\̂ RPMPoYPX]TqPM\ZXXPRM̂̀M
[̂TX_MUOPMm R̂nh

FGHIJIKrMlXUPRYRPUZUT̂X]MZX[M[PST]T̂X]M̂̀MUOPMQRSOTUPSUMVTWWMjPMŜX]T]UPXUMVTUOMUOPMTXUPXUM̂̀bMZX[MRPZ]̂XZjWkMTX̀PRZjWPM
R̀̂\bMUOPMd̂XURZSUMêSa\PXU]MZX[MVTWWMjPMTXMVRTUTX_M̂RMTXMUOPM̀̂R\M̂̀M[RZVTX_]hMmOPXM\ZnTX_M]aSOMTXUPRYRPUZUT̂X]M
ZX[M[PST]T̂X]bMUOPMQRSOTUPSUMVTWWMPX[PZq̂RMÛM]PSaRPM̀ZTUÒaWMYPR̀̂R\ZXSPMjkMĵUOMgVXPRMZX[Md̂XURZSÛRbMVTWWMX̂UM]ÔVM
YZRUTZWTUkMÛMPTUOPRbMZX[MVTWWMX̂UMjPMWTZjWPM̀̂RMRP]aWU]M̂̀MTXUPRYRPUZUT̂X]M̂RM[PST]T̂X]M]̂MRPX[PRP[MTXM_̂ [̂M̀ZTUOhNOPM
QRSOTUPSUi]M[PST]T̂X]bMZ̀UPRMŜX]aWUZUT̂XMVTUOMUOPMgVXPRbM̂XM\ZUUPR]MRPWZUTX_MÛMZP]UOPUTSMP̀̀PSUMVTWWMjPM̀TXZWMT̀M
ŜX]T]UPXUMVTUOMUOPMTXUPXUMPoYRP]]P[MTXMUOPMd̂XURZSUMêSa\PXU]h

FGHIJIJsMNOPMQRSOTUPSUi]M[PST]T̂X]M̂XM\ZUUPR]MRPWZUTX_MÛMZP]UOPUTSMP̀̀PSUMVTWWMjPM̀TXZWMT̀MŜX]T]UPXUMVTUOMUOPMTXUPXUM
PoYRP]]P[MTXMUOPMd̂XURZSUMêSa\PXU]hd̂X]URaSUT̂XMfZXZ_PRMVTWWMRPSPTqPMZX[MRPqTPVMRPcaP]U]M̀̂RMTX̀̂ R\ZUT̂XM̀R̂\MUOPM
d̂XURZSÛRbMZX[M̀̂RVZR[MPZSOMRPcaP]UM̀̂RMTX̀̂ R\ZUT̂XMÛMUOPMQRSOTUPSUbMVTUOMUOPMd̂X]URaSUT̂XMfZXZ_PRi]M
RPŜ\\PX[ZUT̂XhMNOPMQRSOTUPSUMVTWWMRPqTPVMZX[MRP]ŶX[MTXMVRTUTX_MÛMUOPMd̂X]URaSUT̂XMfZXZ_PRMÛMRPcaP]U]M̀̂RM
TX̀̂ R\ZUT̂XMZĵaUMUOPMd̂XURZSUMêSa\PXU]hMNOPMd̂X]URaSUT̂XMfZXZ_PRi]MRPŜ\\PX[ZUT̂XMZX[MUOPMQRSOTUPSUi]M
RP]ŶX]PMÛMPZSOMRPcaP]UMVTWWMjPM\Z[PMTXMVRTUTX_MVTUOTXMZXkMUT\PMWT\TU]MZ_RPP[MaŶXM̂RM̂UOPRVT]PMVTUOMRPZ]̂XZjWPM
YR̂\YUXP]]hMl̀MZYYR̂YRTZUPbMUOPMQRSOTUPSUMVTWWMYRPYZRPMZX[MT]]aPM]aYYWP\PXUZWMeRZVTX_]MZX[MpYPST̀TSZUT̂X]MTXMRP]ŶX]PM
ÛMUOPMRPcaP]U]M̀̂RMTX̀̂ R\ZUT̂Xh

FGHIJIJKMNOPMd̂X]URaSUT̂XMfZXZ_PRMVTWWMRPSPTqPMZX[MRPqTPVMRPcaP]U]M̀̂RMTX̀̂ R\ZUT̂XM̀R̂\MUOPMd̂XURZSÛRbMZX[M̀̂RVZR[M
PZSOMRPcaP]UM̀̂RMTX̀̂ R\ZUT̂XMÛMUOPMQRSOTUPSUbMVTUOMUOPMd̂X]URaSUT̂XMfZXZ_PRi]MRPŜ\\PX[ZUT̂XhMNOPMQRSOTUPSUMVTWWM
RPqTPVMZX[MRP]ŶX[MTXMVRTUTX_bMUOR̂a_OMUOPMd̂X]URaSUT̂XMfZXZ_PRbMÛMRPcaP]U]M̀̂RMTX̀̂ R\ZUT̂XMZĵaUMUOPMd̂XURZSUM
êSa\PXU]hMNOPMd̂X]URaSUT̂XMfZXZ_PRi]MRPŜ\\PX[ZUT̂XMZX[MUOPMQRSOTUPSUi]MRP]ŶX]PMÛMPZSOMRPcaP]UMVTWWMjPM\Z[PM
TXMVRTUTX_MVTUOTXMZXkMUT\PMWT\TU]MZ_RPP[MaŶXM̂RM̂UOPRVT]PMVTUOMRPZ]̂XZjWPMYR̂\YUXP]]hMl̀MZYYR̂YRTZUPbMUOPMQRSOTUPSUM
VTWWMYRPYZRPMZX[MT]]aPM]aYYWP\PXUZWMeRZVTX_]MZX[MpYPST̀TSZUT̂X]MTXMRP]ŶX]PMÛMUOPMRPcaP]U]M̀̂RMTX̀̂ R\ZUT̂Xh

tuvwGxy

FGzIJIKM{XWP]]M̂UOPRVT]PM]UZUP[MTXMUOPMd̂XURZSUMêSa\PXU]bMUOPMd̂XURZSÛRbMZ]M]̂ X̂MZ]MYRZSUTSZjWPMêSa\PXU]M̂RMUOPM
jT[[TX_MRPcaTRP\PXU]bMUOPMd̂XURZSÛRbMVTUOTXMUPXM|}~�M[Zk]MZ̀UPRMZVZR[M̂̀MUOPMd̂XURZSUbM]OZWWMX̂UT̀kMUOPMd̂X]URaSUT̂XM
fZXZ_PRbM̀aRXT]OMTXMVRTUTX_MÛMUOPMd̂X]URaSUT̂XMfZXZ_PRM̀̂RMRPqTPVMjkMUOPMgVXPRbMd̂X]URaSUT̂XMfZXZ_PRMZX[M
QRSOTUPSUbM̂̀MUOPMYPR]̂X]M̂RMPXUTUTP]MYR̂Ŷ]P[M̀̂RMPZSOMYRTXSTYZWMŶRUT̂XM̂̀MUOPMm R̂nbMTXSWa[TX_MQRSOTUPSUMUOPMXZ\P]M̂̀M
YPR]̂X]M̂RMPXUTUTP]M|TXSWa[TX_MUÔ]PMVÔMZRPMÛM̀aRXT]OM\ZUPRTZW]M̂RMPcaTY\PXUM̀ZjRTSZUP[MÛMZM]YPSTZWM[P]T_XhMmTUOTXM}�M
[Zk]M̂̀MRPSPTYUM̂̀MUOPMTX̀̂ R\ZUT̂XbMUOPMd̂X]URaSUT̂XMfZXZ_PRM\ZkMX̂UT̀kMUOPMd̂XURZSÛRM[P]T_X�MYR̂Ŷ]P[M̀̂RMPZSOM
YRTXSTYZWMŶRUT̂XM̂̀MUOPMm R̂nhMNOPMd̂X]URaSUT̂XMfZXZ_PRM\ZkMRPYWkMVTUOTXM}�M[Zk]MÛMUOPMd̂XURZSÛRMTXMVRTUTX_M]UZUTX_M
|}�MVOPUOPRMUOPMgVXPRbMUOPMd̂X]URaSUT̂XMfZXZ_PRM̂RMUOPMQRSOTUPSUM|}�MOZ]MRPZ]̂XZjWPM̂j�PSUT̂XMÛMZXkM]aSOMYR̂Ŷ]P[M
YPR]̂XM̂RMPXUTUkM̂RbM|��MUOZUMUOPMd̂X]URaSUT̂XMfZXZ_PRbMQRSOTUPSUM̂RMgVXPRMRPcaTRP]MZ[[TUT̂XZWMUT\PM̀̂RMRPqTPVhM�ZTWaRPM
^̀MUOPMd̂X]URaSUT̂XMfZXZ_PR�ÛMYR̂qT[PMX̂UTSPMfZXZ_PRbMgVXPRbM̂RMQRSOTUPSUMÛMRPYWkMVTUOTXMUOPM}��[ZkMYPRT̂[M]OZWWM
ŜX]UTUaUPMX̂UTSPM̂̀MX̂MRPZ]̂XZjWPM̂j�PSUT̂Xh

FGzIJIKIK�lXMX̂MSZ]PM]OZWWMYZk\PXU]MjPM\Z[PM̂XMUOPMd̂XURZSUMaXUTWMZMŜ\YWPUPMWT]UM̂̀MpajŜXURZSÛR]MOZ]MjPPXM]aj\TUUP[M
jkMUOPMd̂XURZSÛRMÛMUOPMd̂X]URaSUT̂XMfZXZ_PRM̀̂RMRPqTPVMjkMUOPMgVXPRbMd̂X]URaSUT̂XMfZXZ_PRbMZX[MQRSOTUPSUhMpaSOM
WT]UM]OZWWMX̂UMjPMŜX]T[PRP[MŜ\YWPUPMT̀MUOPMgVXPRbMd̂X]URaSUT̂XMfZXZ_PRM̂RMQRSOTUPSUMOZ]MZXkMRPZ]̂XZjWPM̂j�PSUT̂XMÛM
ZXkMXZ\PMWT]UP[MUOPRP̂XhMpaSOMWT]UM]OZWWMjPM]aj\TUUP[MZX[MRP]aj\TUUP[MT̀MXPSP]]ZRkMaXUTWMTUMT]MŜX]T[PRP[MŜ\YWPUPh
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FGHIJIKIJLMNOPQRSTUPSQTVWXYZZWRQSWO[WUPP[\SUOZ[WNRZ[VV]WX̂[RWT[_N[VS[̀WOaWŜ[WbXR[T]WcTP̂YS[PSWQTWdQRVSTNPSYQRW
eURUf[T]W[gỲ[RP[WYVWhNTRYV̂[̀WOaWŜ[WdQRSTUPSQTWŜUSWŜ[W\TQ\QV[̀WMNOPQRSTUPSQTŴUVWVUSYVhUPSQTYZaWPQi\Z[S[̀WVYiYZUTW
VNOPQRSTUPSVWUVWPQRS[i\ZUS[̀WNR̀[TWŜYVWdQRSTUPS]WUR̀ŴUVWŜ[WR[P[VVUTaW[j\[TY[RP[]W\[TVQRR[Z]W[_NY\i[RS]W\ZURSWUR̀W
hYRURPYUZWUOYZYSaWSQWPQi\Z[S[WŜ[W\TQ\QV[̀WVNOPQRSTUPSWYRWUPPQT̀URP[WXYŜWŜ[WYRS[RSWQhWŜ[WdQRSTUPSWkQPNi[RSVWUR̀WŜ[W
lTQm[PSWMP̂[̀NZ[nWcVWg[TYhYPUSYQRWQhWhYRURPYUZWUOYZYSa]WŜ[WbXR[TWT[V[Tg[VWŜ[WTYf̂SWSQWT[_N[VSWUR̀WT[P[Yg[WN\WSQWhYg[WopqW
a[UTVWQhWhYRURPYUZWVSUS[i[RSV]WOURrWT[h[T[RP[V]WOQR̀sYRVNTURP[WPQi\URaWT[h[T[RP[VWUR̀WUZZWQŜ[TWYRhQTiUSYQRWT[_NYT[̀W
SQWUVV[VVWhYRURPYUZWUOYZYSan

t

FGHIJIuWvhWŜ[WbXR[T]WdQRVSTNPSYQRWeURUf[TWQTWcTP̂YS[PSŴUVWT[UVQRUOZ[WQOm[PSYQRWSQWUW\[TVQRWQTW[RSYSaW\TQ\QV[̀WOaWŜ[W
dQRSTUPSQT]WŜ[WdQRSTUPSQTWV̂UZZW\TQ\QV[WURQŜ[TWSQWX̂QiWŜ[WbXR[T]WdQRVSTNPSYQRWeURUf[TWQTWcTP̂YS[PSŴUVWRQW
T[UVQRUOZ[WQOm[PSYQRnWvhWŜ[W\TQ\QV[̀WONSWT[m[PS[̀WMNOPQRSTUPSQTWXUVWT[UVQRUOZaWPU\UOZ[WQhW\[ThQTiYRfWŜ[WwQTr]WŜ[W
dQRSTUPSWMNiWUR̀WdQRSTUPSWxYi[WV̂UZZWO[WYRPT[UV[̀WQTẀ[PT[UV[̀WOaWŜ[ẀYhh[T[RP[]WYhWURa]WQPPUVYQR[̀WOaWVNP̂WP̂URf[]W
UR̀WURWU\\TQ\TYUS[Wd̂URf[WbT̀[TWV̂UZZWO[WYVVN[̀WO[hQT[WPQii[RP[i[RSWQhWŜ[WVNOVSYSNS[WMNOPQRSTUPSQTyVWwQTrnW
zQX[g[T]WRQWYRPT[UV[WYRWŜ[WdQRSTUPSWMNiWQTWdQRSTUPSWxYi[WV̂UZZWO[WUZZQX[̀WhQTWVNP̂WP̂URf[WNRZ[VVWŜ[WdQRSTUPSQTW
ÛVWUPS[̀W\TQi\SZaWUR̀WT[V\QRVYg[ZaWYRWVNOiYSSYRfWRUi[VWUVWT[_NYT[̀nUR̀WcTP̂YS[PSŴUg[WRQWQOm[PSYQRn

t

FGHIJIHWx̂[WeUYRS[RURP[WQhWŜ[WlTQm[PSWMP̂[̀NZ[WYVWPTYSYPUZnWx̂[WdQRSTUPSQTWV̂UZZWUXUT̀WVNOPQRSTUPSVWSQW[RSYSY[VWPU\UOZ[W
QhW\[ThQTiYRfWYRWUWiURR[TWŜUSWXYZZWiUYRSUYRWŜ[WlTQm[PSWMP̂[̀NZ[WUR̀WT[_NYT[WYSVWVNOPQRSTUPSQTVWSQWPQi\Z[S[WŜ[YTW
XQTrWYRWUPPQT̀URP[WXYŜWŜ[WlTQm[PSWMP̂[̀NZ[n

FGHIJI{G|\QRWXTYSS[RWT[_N[VSWhTQiWQTWQRWO[̂UZhWQhWŜ[WbXR[T]WŜ[WdQRSTUPSQTWV̂UZZW\TQgỲ[WSQWŜ[WbXR[TW[j[PNS[̀]W
NRT[̀UPS[̀WPQ\Y[VWQhWUZZWVNOPQRSTUPSV]W\NTP̂UV[WQT̀[TVWQTWQŜ[TWUfT[[i[RSVWT[ZUSYRfWSQWŜ[WwQTrn

}aWU\\TQ\TYUS[WXTYSS[RWUfT[[i[RS]WŜ[WdQRSTUPSQTWV̂UZZWT[_NYT[W[UP̂WMNOPQRSTUPSQT]WSQWŜ[W[jS[RSWQhWŜ[WwQTrWSQWO[W
\[ThQTi[̀WOaWŜ[WMNOPQRSTUPSQT]WSQWO[WOQNR̀WSQWŜ[WdQRSTUPSQTWOaWS[TiVWQhWŜ[WdQRSTUPSWkQPNi[RSV]WUR̀WSQWUVVNi[W
SQXUT̀WŜ[WdQRSTUPSQTWUZZWŜ[WQOZYfUSYQRVWUR̀WT[V\QRVYOYZYSY[V]WYRPZǸYRfWŜ[WT[V\QRVYOYZYSaWhQTWVUh[SaWQhWŜ[W
MNOPQRSTUPSQTyVWwQTr]WŜUSWŜ[WdQRSTUPSQT]WOaWŜ[V[WdQRSTUPSWkQPNi[RSV]WUVVNi[VWSQXUT̀WŜ[WbXR[T]WdQRVSTNPSYQRW
eURUf[TWUR̀WcTP̂YS[PSnW~UP̂WVNOPQRSTUPSWUfT[[i[RSWV̂UZZW\T[V[Tg[WUR̀W\TQS[PSWŜ[WTYf̂SVWQhWŜ[WbXR[T]WdQRVSTNPSYQRW
eURUf[TWUR̀WcTP̂YS[PSWNR̀[TWŜ[WdQRSTUPSWkQPNi[RSVWXYŜWT[V\[PSWSQWŜ[WwQTrWSQWO[W\[ThQTi[̀WOaWŜ[WMNOPQRSTUPSQTW
VQWŜUSWVNOPQRSTUPSYRfWŜ[T[QhWXYZZWRQSW\T[mǸYP[WVNP̂WTYf̂SV]WUR̀WV̂UZZWUZZQXWSQWŜ[WMNOPQRSTUPSQT]WNRZ[VVWV\[PYhYPUZZaW
\TQgỲ[̀WQŜ[TXYV[WYRWŜ[WVNOPQRSTUPSWUfT[[i[RS]WŜ[WO[R[hYSWQhWUZZWTYf̂SV]WT[i[̀Y[V]WUR̀WT[̀T[VVWUfUYRVSWŜ[WdQRSTUPSQTW
ŜUSWŜ[WdQRSTUPSQT]WOaWŜ[WdQRSTUPSWkQPNi[RSV]ŴUVWUfUYRVSWŜ[WbXR[TnWw [̂T[WU\\TQ\TYUS[]WŜ[WdQRSTUPSQTWV̂UZZW
T[_NYT[W[UP̂WMNOPQRSTUPSQTWSQW[RS[TWYRSQWVYiYZUTWUfT[[i[RSVWXYŜWMNO�VNOPQRSTUPSQTVnWx̂[WdQRSTUPSQTWV̂UZZWiUr[W
UgUYZUOZ[WSQW[UP̂W\TQ\QV[̀WMNOPQRSTUPSQT]W\TYQTWSQWŜ[W[j[PNSYQRWQhWŜ[WVNOPQRSTUPSWUfT[[i[RS]WPQ\Y[VWQhWŜ[WdQRSTUPSW
kQPNi[RSVWSQWX̂YP̂WŜ[WMNOPQRSTUPSQTWXYZZWO[WOQNR̀]WUR̀]WN\QRWXTYSS[RWT[_N[VSWQhWŜ[WMNOPQRSTUPSQT]WỲ[RSYhaWSQWŜ[W
MNOPQRSTUPSQTWS[TiVWUR̀WPQR̀YSYQRVWQhWŜ[W\TQ\QV[̀WVNOPQRSTUPSWUfT[[i[RSWŜUSWiUaWO[WUSWgUTYURP[WXYŜWŜ[WdQRSTUPSW
kQPNi[RSVnWMNOPQRSTUPSQTVWXYZZWVYiYZUTZaWiUr[WPQ\Y[VWQhWU\\ZYPUOZ[W\QTSYQRVWQhWVNP̂ẀQPNi[RSVWUgUYZUOZ[WSQWŜ[YTW
T[V\[PSYg[W\TQ\QV[̀WMNO�VNOPQRSTUPSQTVnFGHIuIKW}aWU\\TQ\TYUS[WXTYSS[RWUfT[[i[RS]WŜ[WdQRSTUPSQTWV̂UZZWT[_NYT[W[UP̂W
MNOPQRSTUPSQT]WSQWŜ[W[jS[RSWQhWŜ[WwQTrWSQWO[W\[ThQTi[̀WOaWŜ[WMNOPQRSTUPSQT]WSQWO[WOQNR̀WSQWŜ[WdQRSTUPSQTWOaWS[TiVW
QhWŜ[WdQRSTUPSWkQPNi[RSV]WUR̀WSQWUVVNi[WSQXUT̀WŜ[WdQRSTUPSQTWUZZWŜ[WQOZYfUSYQRVWUR̀WT[V\QRVYOYZYSY[V]WYRPZǸYRfW
T[V\QRVYOYZYSaWhQTWVUh[SaWQhWŜ[WMNOPQRSTUPSQTyVWwQTr]WX̂YP̂WŜ[WdQRSTUPSQT]WOaWŜ[V[WkQPNi[RSV]WUVVNi[VWSQXUT̀WŜ[W
bXR[T]WdQRVSTNPSYQRWeURUf[TWUR̀WcTP̂YS[PSnW~UP̂WVNOPQRSTUPSWUfT[[i[RSWV̂UZZW\T[V[Tg[WUR̀W\TQS[PSWŜ[WTYf̂SVWQhWŜ[W
bXR[T]WdQRVSTNPSYQRWeURUf[TWUR̀WcTP̂YS[PSWNR̀[TWŜ[WdQRSTUPSWkQPNi[RSVWXYŜWT[V\[PSWSQWŜ[WwQTrWSQWO[W\[ThQTi[̀W
OaWŜ[WMNOPQRSTUPSQTWVQWŜUSWVNOPQRSTUPSYRfWŜ[T[QhWXYZZWRQSW\T[mǸYP[WVNP̂WTYf̂SV]WUR̀WV̂UZZWUZZQXWSQWŜ[WMNOPQRSTUPSQT]W
NRZ[VVWV\[PYhYPUZZaW\TQgỲ[̀WQŜ[TXYV[WYRWŜ[WVNOPQRSTUPSWUfT[[i[RS]WŜ[WO[R[hYSWQhWUZZWTYf̂SV]WT[i[̀Y[VWUR̀WT[̀T[VVW
UfUYRVSWŜ[WdQRSTUPSQTWŜUSWŜ[WdQRSTUPSQT]WOaWŜ[WdQRSTUPSWkQPNi[RSV]ŴUVWUfUYRVSWŜ[WbXR[TnWw [̂T[WU\\TQ\TYUS[]WŜ[W
dQRSTUPSQTWV̂UZZWT[_NYT[W[UP̂WMNOPQRSTUPSQTWSQW[RS[TWYRSQWVYiYZUTWUfT[[i[RSVWXYŜWMNO�VNOPQRSTUPSQTVnWx̂[WdQRSTUPSQTW
V̂UZZWiUr[WUgUYZUOZ[WSQW[UP̂W\TQ\QV[̀WMNOPQRSTUPSQT]W\TYQTWSQWŜ[W[j[PNSYQRWQhWŜ[WVNOPQRSTUPSWUfT[[i[RS]WPQ\Y[VWQhWŜ[W
dQRSTUPSWkQPNi[RSVWSQWX̂YP̂WŜ[WMNOPQRSTUPSQTWXYZZWO[WOQNR̀]WUR̀]WN\QRWXTYSS[RWT[_N[VSWQhWŜ[WMNOPQRSTUPSQT]W
Ỳ[RSYhaWSQWŜ[WMNOPQRSTUPSQTWS[TiVWUR̀WPQR̀YSYQRVWQhWŜ[W\TQ\QV[̀WVNOPQRSTUPSWUfT[[i[RSWŜUSWiUaWO[WUSWgUTYURP[WXYŜW
Ŝ[WdQRSTUPSWkQPNi[RSVnWMNOPQRSTUPSQTVWXYZZWVYiYZUTZaWiUr[WPQ\Y[VWQhWU\\ZYPUOZ[W\QTSYQRVWQhWVNP̂ẀQPNi[RSVW
UgUYZUOZ[WSQWŜ[YTWT[V\[PSYg[W\TQ\QV[̀WMNO�VNOPQRSTUPSQTVnW~UP̂WVNOPQRSTUPSWV̂UZZWPQRSUYRW\TQgYVYQRWhQTW[j[PNSYQRWQhW
ZY[RWXUYg[TVWYRWhQTiWUR̀WVNOVSURP[WUPP[\SUOZ[WSQWŜ[WbXR[TWUVWUWPQR̀YSYQRWQhW\Uai[RSWOaWŜ[WdQRSTUPSQTnWx̂[W
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FGHIJKLIGJMNOKPPMJQRSTJQMQKLOMUSVLGHIJKLIGJMIGMWXYMTHNZQLIMIOQM[JG\QLIMNTIQ]MTHLPŜTH_MKPPMJQPQ̀KHIMNSJaKLQNMKĤM\GVM
LGĤTITGHN]MVQaGJQMVQ_THHTH_MIOQMbGJcMKĤMWdYMKLLQZIMGJMLTIQMHQLQNNKJeMLGJJQLITGHNMTHMIOQM[JG\QLIMNTIQ]MTHLPŜTH_M
NSJaKLQNMGJM\GVMLGĤTITGHN]MVQaGJQMVQ_THHTH_MIOQMbGJcf

ghijkjlhmOQMFGHIJKLIGJMNOKPPMZJGnZIPeMHGITaeMIOQMopHQJMKĤMqJLOTIQLIMGaMKHeMnKIQJTKPM̂QaKSPINMVeMKHeMUSVLGHIJKLIGJMGJM
pOQIOQJMTIMOKNMIQJnTHKIQ̂MTINMK_JQQnQHIMpTIOMKHeMGaMTINMUSVLGHIJKLIGJNMaGJMKHeMJQKNGHfM
rstuhkv

jw KNNT_HnQHIMTNMQaaQLIT̀QMGHPeMKaIQJMIQJnTHKITGHMGaMIOQMFGHIJKLIMVeMIOQMopHQJMaGJMLKSNQMZSJNSKHIMIGM
UQLITGHMXxfdMZSJNSKHIMIGMqJITLPQMXxMKĤMGHPeMaGJMIOGNQMNSVLGHIJKLIMK_JQQnQHINMIOKIMIOQMopHQJMKLLQZINM
VeMHGITaeTH_MIOQMUSVLGHIJKLIGJMKĤMFGHIJKLIGJyMKĤ

z

ghij{jlM|ZGHMNSLOMKNNT_HnQHI]MTaMIOQMbGJcMOKNMVQQHMNSNZQĤQ̂MaGJMnGJQMIOKHM}~M̂KeN]M�~M̂KeN]MIOJGS_OMHGMaKSPIMGaMIOQM
USVLGHIJKLIGJ]MIOQMUSVLGHIJKLIGJ�NMLGnZQHNKITGHMNOKPPMVQMQRSTIKVPeMK̂\SNIQ̂MaGJMTHLJQKNQNMTHMLGNIMJQNSPITH_MaJGnMIOQM
NSNZQHNTGHf

ghij{jkM|ZGHMKNNT_HnQHIMIGMIOQMopHQJMSĤQJMIOTNMUQLITGHM�fx]MIOQMopHQJMnKeMaSJIOQJMKNNT_HMIOQMNSVLGHIJKLIMIGMKM
NSLLQNNGJMFGHIJKLIGJMGJMGIOQJMQHITIefM�aMIOQMopHQJMKNNT_HNMIOQMNSVLGHIJKLIMIGMKMNSLLQNNGJMFGHIJKLIGJMGJMGIOQJMQHITIe]MIOQM
opHQJMNOKPPMHQ̀QJIOQPQNNMJQnKTHMPQ_KPPeMJQNZGHNTVPQMaGJMKPPMGaMIOQMNSLLQNNGJMFGHIJKLIGJ�NMGVPT_KITGHNMSĤQJMIOQM
NSVLGHIJKLIfM

z

gh�jwjwMmOQMopHQJMJQNQJ̀QNMIOQMJT_OIMIGMZQJaGJnMLGHNIJSLITGHMGJMGZQJKITGHNMJQPKIQ̂MIGMIOQM[JG\QLIMpTIOMIOQMopHQJ�NMGpHM
aGJLQN]MKĤMpTIOMUQZKJKIQMFGHIJKLIGJNMJQIKTHQ̂MSĤQJMFGĤTITGHNMGaMIOQMFGHIJKLIMNSVNIKHITKPPeMNTnTPKJMIGMIOGNQMGaMIOTNM
FGHIJKLI]MTHLPŜTH_MIOGNQMZJG̀TNTGHNMGaMIOQMFGĤTITGHNMGaMIOQMFGHIJKLIMpOTLOMTHLPŜQMZQJNGHNMGJMQHITITQNMSĤQJMNQZKJKIQM
LGHIJKLINMHGIMK̂nTHTNIQJQ̂MVeMIOQMFGHNIJSLITGHM�KHK_QJ]MKĤMIGMKpKĴMGIOQJMLGHIJKLINMTHMLGHHQLITGHMpTIOMGIOQJM
ZGJITGHNMGaMIOQM[JG\QLIMGJMGIOQJMLGHNIJSLITGHMGJMGZQJKITGHNMGHMIOQMNTIQMSĤQJMFGĤTITGHNMGaMIOQMFGHIJKLIMT̂QHITLKPMGJM
NSVNIKHITKPPeMNTnTPKJMIGMIOQNQMTHLPŜTH_MIOGNQMZGJITGHNMJQPKIQ̂MIGMTHNSJKHLQMKĤMpKT̀QJMGaMNSVJG_KITGHfM

z

gh�jwj{�mOQMFGHIJKLIGJMKLLQZINMKNNT_HnQHIMGa]MKĤMPTKVTPTIeMaGJ]MKPPMZSJLOKNQMGĴQJNMKĤMGIOQJMK_JQQnQHINMaGJM
ZJGLSJQnQHIMGaMnKIQJTKPNMKĤMQRSTZnQHIMIOKIMKJQMT̂QHITaTQ̂MKNMZKJIMGaMIOQMFGHIJKLIM�GLSnQHINfMmOQMFGHIJKLIGJMNOKPPMVQM
JQNZGHNTVPQMaGJMNSLOMZJQ�ZSJLOKNQ̂MTIQnN]MTaMKHe]MKNMTaMIOQMFGHIJKLIGJMpQJQMIOQMGJT_THKPMZSJLOKNQJfMmOQMFGHIJKLIMUSnM
THLPŜQN]MpTIOGSIMPTnTIKITGH]MKPPMLGNINMKĤMQ�ZQHNQNMTHMLGHHQLITGHMpTIOM̂QPT̀QJe]MNIGJK_Q]MTHNSJKHLQ]MTHNIKPPKITGHMKĤM
IQNITH_MGaMTIQnNMLG̀QJQ̂MTHMKHeMKNNT_HQ̂MZSJLOKNQMGĴQJNMGJMK_JQQnQHINfMqPPMpKJJKHIeMKĤMLGJJQLITGHMGaMIOQMbGJcM
GVPT_KITGHNMSĤQJMIOQMFGHIJKLIM�GLSnQHINMNOKPPMKPNGMKZZPeMIGMKHeMZJQ�ZSJLOKNQ̂MTIQnN]MSHPQNNMIOQMFGHIJKLIM�GLSnQHINM
NZQLTaTLKPPeMZJG̀T̂QMGIOQJpTNQf

gh�jljwMmOQMFGHIJKLIGJMNOKPPMKaaGĴMIOQMopHQJ�NMGpHMaGJLQN]MUQZKJKIQMFGHIJKLIGJN]MFGHNIJSLITGHM�KHK_QJMKĤMGIOQJM
FGHIJKLIGJNMJQLG_HT�QNMKĤMKLcHGpPQ̂_QNMIOKIMIOQM[JG\QLIMTNM_G̀QJHQ̂MVeMKĤMNSV\QLIMIGMIOQMZJG̀TNTGHNMGaM�QpM�GJcM
UIKIQM�QHQJKPM�SHTLTZKPM�KpM�X~X]MQIMNQRf]M_G̀QJHTH_MIOQMKpKĴMGaMLGHIJKLINMGHMZSVPTLMTnZJG̀QnQHIMZJG\QLINfMqNM
NSLO]MIOQMFGHIJKLIGJMJQLG_HT�QNMKĤMKLcHGpPQ̂_QNMIOKIMGIOQJMFGHIJKLIGJNMGJMUQZKJKIQMFGHIJKLIGJNMpTPPMVQMZQJaGJnTH_M
pGJcMGHMIOQMZJG\QLIMTHMLGH\SHLITGHMpTIOMTIfMqNMNSLO]MIOQMFGHIJKLIGJMNOKPPMKaaGĴMIOQMopHQJ�NMGpHMaGJLQNMKĤMGIOQJM
FGHIJKLIGJNMGJMUQZKJKIQMFGHIJKLIGJNMJQKNGHKVPQMGZZGJISHTIeMaGJMTHIJĜSLITGHMKĤMNIGJK_QMGaMIOQTJMnKIQJTKPNMKĤM
QRSTZnQHIMKĤMZQJaGJnKHLQMGaMIOQTJMKLIT̀TITQN]MKĤMNOKPPMLGHHQLIMKĤMLGGĴTHKIQMIOQMFGHIJKLIGJ�NMLGHNIJSLITGHMKĤM
GZQJKITGHNMpTIOMIOQTJNMKNMJQRSTJQ̂MVeMIOQMFGHIJKLIM�GLSnQHINf

gh�jljwjwMmOQMFGHIJKLIGJMNOKPPMHGIMLGnnTIMGJMZQJnTIMKHeMKLIMpOTLOMpTPPMTHIQJaQJQMpTIOMIOQMZQJaGJnKHLQMGaMIOQMpGJcMGaM
KHeMGIOQJMFGHIJKLIGJMGJMUQZKJKIQMFGHIJKLIGJMZQJaGJnTH_MpGJcMGHMIOQM[JG\QLIfM�aMIOQMFGHIJKLIGJMNSNIKTHNMKHeM̂KnK_QM
IOJGS_OMKHeMKLIMGJMGnTNNTGHMGaMUQZKJKIQMGJMGIOQJMFGHIJKLIGJNMOK̀TH_MKMLGHIJKLIMpTIOMIOQMopHQJMaGJMIOQMZQJaGJnKHLQMGaM
pGJcMSZGHMIOQMNTIQMGJMGaMpGJcMpOTLOMnKeMVQMHQLQNNKJeMIGMVQMZQJaGJnQ̂MaGJMIOQMZJGZQJMQ�QLSITGHMGaMIOQMpGJcMIGMVQM
ZQJaGJnQ̂MOQJQSĤQJ]MGJMIOJGS_OMKHeMKLIMGJMGnTNNTGHMGaMKMNSVLGHIJKLIGJMGaMNSLOMUQZKJKIQMGJMGIOQJMFGHIJKLIGJ]MIOQM
FGHIJKLIGJMNOKPPMZJGnZIPeMHGITaeMIOQMopHQJMKĤMIOQMFGHNIJSLITGHM�KHK_QJMGaMNSLOM̂KnK_Q
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FGHIJIKIJLMNOLPQRSTUVSQTLUWTOOXLSQLYOZORYLURYL[RYO\R[Z]L̂_ROT̀LaTVN[SOVS̀LPQRXSTbVS[QRLcURUWOT̀LPQRXbdSURSXLURYL
ebfgVQRXbdSURSX̀LZTQ\LUddLVdU[\XL\UYOLUWU[RXSLUR]LQZLSNO\LUT[X[RWLQbSLQZLSNOLPQRSTUVSQThXLUVSXLQTLQ\[XX[QRXLQTLSNOLUVSXL
QTLQ\[XX[QRXLQZLUR]LebfVQRSTUVSQTLQZLSNOLPQRSTUVSQTL_N[VNLNUiOLVUbXOYLYU\UWOLSQLSNOL̂_ROT̀LaTVN[SOVS̀LPQRXSTbVS[QRL
cURUWOT̀LeOjUTUSOLPQRSTUVSQTLQTLQSNOTLPQRSTUVSQTLQRLSNOLkTQlOVSmLMNOL̂_ROThXLT[WNSLSQL[RYO\R[Z[VUS[QRLNOTObRYOTL
XNUddL[RLRQL_U]LfOLY[\[R[XNOỲL_U[iOYLQTLY[XVNUTWOỲLQTLf]LSNOLOnOTV[XOLQZLUR]LQSNOTLTO\OY]LjTQi[YOYLZQTLf]LSNOL
VQRSTUVSLQTLf]LdU_mLobTSNOT̀LSNOL̂_ROTLXNUddL_[SNNQdYLZTQ\LSNOLPQRSTUVSQThXLPQRSTUVSLeb\LURLU\QbRSLXbZZ[V[ORSLSQL
VQiOTLXbVNLYU\UWOLURYLUddLOnjORXOXLURYLVQXSXLUXXQV[USOYL_[SNLSNOLYU\UWOLXbXSU[ROYm
pqrsGtu

FGHIJIJIKLMNOLPQRSTUVSQTLXNUddLjTQ\jSd]LVQTTOVSLY[XVTOjURV[OXLQTLYOZOVSXL[RL[SXLvQTwL[YORS[Z[OYLf]LeOjUTUSOLPQRSTUVSQTXL
UXLUZZOVS[RWLjTQjOTLOnOVbS[QRLURYLTOXbdSXLQZLSNOL_QTwLQZLSNOLeOjUTUSOLPQRSTUVSQTXm

FGHIJItLMNOLPQRSTUVSQTLXNUddLTO[\fbTXOLSNOL̂_ROTLZQTLVQXSXLSNOL̂_ROTL[RVbTX̀L[RVdbY[RWLVQXSXLSNUSLUTOLjU]UfdOLSQLUL
eOjUTUSOLPQRSTUVSQTXLQTLSQLQSNOTLPQRSTUVSQTX̀LfOVUbXOLQZLSNOLPQRSTUVSQThXLYOdU]X̀L[\jTQjOTd]LS[\OYLUVS[i[S[OXLQTL
YOZOVS[iOLVQRXSTbVS[QRmLMNOL̂_ROTLXNUddLfOLTOXjQRX[fdOLSQLSNOLPQRSTUVSQTLZQTLVQXSXLSNOLPQRSTUVSQTL[RVbTXLfOVUbXOLQZL
YOdU]X̀L[\jTQjOTd]LS[\OYLUVS[i[S[OX̀LYU\UWOLSQLSNOLvQTwLQTLYOZOVS[iOLVQRXSTbVS[QRLf]LSNOL̂_ROThXLQ_RLZQTVOX̀L
eOjUTUSOLPQRSTUVSQTX̀LQTLQSNOTLPQRSTUVSQTXm

FGHIJIxLMNOLPQRSTUVSQTLXNUddLjTQ\jSd]LTO\OY]LYU\UWOLSNUSLSNOLPQRSTUVSQTL_TQRWZbdd]LVUbXOXLSQLVQ\jdOSOYLQTLjUTS[Udd]L
VQ\jdOSOYLVQRXSTbVS[QR̀LQTLSQLjTQjOTS]LQZLSNOL̂_ROT̀LeOjUTUSOLPQRSTUVSQTX̀LQTLQSNOTLPQRSTUVSQTXLUXLjTQi[YOYL[RLeOVS[QRL
yzm{m|myzm{m|LQTLOdXO_NOTOL[RLSNOLPQRSTUVSL}QVb\ORSXm

~

FGHIJIHLeNQbdYLSNOLPQRSTUVSQTLQTL[SXLebfVQRSTUVSQTXLVUbXOLYU\UWOLSQLSNOL_QTwLQTLjTQjOTS]LQZLUR]LeOjUTUSOLPQRSTUVSQTL
QTLQSNOTLcbdS[jdOLkT[\OLPQRSTUVSQT̀LSNOLPQRSTUVSQTLXNUdd̀LbjQRLYbOLRQS[VÒLjTQ\jSd]LUSSO\jSLSQLXOSSdOLf]LUWTOO\ORSLQTL
QSNOT_[XOLTOXQdiOLSNOLY[XjbSOL_[SNLSNOLeOjUTUSOLPQRSTUVSQTLQTLQSNOTLcbdS[jdOLkT[\OLPQRSTUVSQTmL�ZLXbVNLXOjUTUSOLSTUYOL
VQRSTUVSQTLQTLQSNOTLcbdS[jdOLkT[\OLPQRSTUVSQTLXbOXLQTL\UwOXLUR]LQSNOTLVdU[\LUWU[RXSLSNOL̂_ROT̀LPQRXSTbVS[QRL
cURUWOT̀LQTLaTVN[SOVSLQRLUVVQbRSLQZLUR]LYU\UWOLUddOWOYLSQLNUiOLfOORLVUbXOYLf]LSNOLPQRSTUVSQTLQTL[SXLebfVQRSTUVSQTX̀L
SNOLPQRSTUVSQTLXNUddLYOZORỲL[RYO\R[Z]̀LURYLNQdYLNUT\dOXXLSNOL̂_ROT̀LPQRXSTbVS[QRLcURUWOT̀LURYLaTVN[SOVSLUWU[RXSL
XbVNLVdU[\LQTLjTQVOOY[RWXLUSLSNOLPQRSTUVSQThXLQ_RLOnjORXOmLMNOL̂_ROThXLT[WNSLSQL[RYO\R[Z[VUS[QRLNOTObRYOTLXNUddL[RL
RQL_U]LfOLY[\[R[XNOỲL_U[iOYLQTLY[XVNUTWOỲLQTLf]LSNOLOnOTV[XOLQZLUR]LQSNOTLTO\OY]LjTQi[YOYLZQTLf]LSNOLPQRSTUVSL
}QVb\ORSXLQTLf]LdU_mLobTSNOT̀LSNOL̂_ROTLXNUddLfOLORS[SdOYLSQL_[SNNQdYLZTQ\LSNOLPQRSTUVSQThXLPQRSTUVSLeb\LURLU\QbRSL
XbZZ[V[ORSLSQLVQiOTLXbVNLYU\UWOLURYLUddLOnjORXOXLURYLVQXSXLUXXQV[USOYL_[SNLSNOLYU\UWOLXbXSU[ROYm

FGHIJI�LvNORLSNOLvQTwLQZLSNOLPQRSTUVSQTLQTL[SXLebfVQRSTUVSQTXLQiOTdUjLQTLYQiOSU[dL_[SNLSNUSLQZLQSNOTLPQRSTUVSQTX̀L
\USOT[UdXLXNUddLfOLYOd[iOTOYLURYLQjOTUS[QRXLVQRYbVSOYLSQLVUTT]LQRLSNOLvQTwLVQRS[RbQbXd]̀L[RLURLOZZ[V[ORS̀L_QTw\URd[wOL
\URROTm

FGHIJIuL�RLVUXOLQZL[RSOTZOTORVOLfOS_OORLSNOLQjOTUS[QRXLQZLSNOLPQRSTUVSQTLURYLQSNOTLPQRSTUVSQTX̀LSNOLPQRXSTbVS[QRL
cURUWOTL_[ddLfOLSNOLXQdOLlbYWOLQZLSNOLT[WNSXLQZLOUVNLVQRSTUVSQTLURYLXNUddLNUiOLSNOLUbSNQT[S]LSQLYOV[YOL[RL_NUSL\URROTL
SNOLvQTwL\U]LjTQVOOỲLURYL[RLUddLVUXOXL[SXLYOV[X[QRLXNUddLfOLZ[RUdmLaR]LYOV[X[QRLUXLSQLSNOL\OSNQYLURYLS[\OXLQZL
VQRYbVS[RWLSNOLvQTwLQTLSNOLbXOLQZLXjUVOLUXLTO�b[TOYL[RLSN[XLjUTUWTUjNLXNUddLRQSLfOLfUX[XLQZLUR]LVdU[\LZQTLYOdU]LQTL
YU\UWOXLf]LSNOLPQRSTUVSQTm

FGHIJI�LMNOLPQRSTUVSQT̀L[RVdbY[RWL[SXLebfVQRSTUVSQTX̀LXNUddLwOOjL[SXOdZL[RZQT\OYLQZLSNOLjTQWTOXXLQZLQSNOTLPQRSTUVSQTXL
URYLXNUddLRQS[Z]LSNOLaTVN[SOVSLQTLSNOLPQRXSTbVS[QRLcURUWOTL[\\OY[USOd]L[RL_T[S[RWLQZLdUVwLQZLjTQWTOXXLQRLSNOLjUTSLQZL
QSNOTLPQRSTUVSQTXL_NOTOLXbVNLYOdU]L_[ddL[RSOTZOTOL_[SNL[SXLQ_RLQjOTUS[QRXmLoU[dbTOLQZLSNOLPQRSTUVSQTLSQLwOOjL[RZQT\OYL
QZLSNOL_QTwLjTQWTOXX[RWLQRLSNOLkTQlOVSLURYLZU[dbTOLSQLW[iOLRQS[VOLQZLdUVwLQZLjTQWTOXXLf]LQSNOTXLXNUddLfOLVQRXSTbOYLUXL
UVVOjSURVOLf]LSNOLPQRSTUVSQTLQZLSNOLXSUSbXLQZLSNOL_QTwLUXLfO[RWLXUS[XZUVSQT]LZQTLjTQjOTLVQQTY[RUS[QRL_[SNLSNOL
PQRSTUVSQThXLvQTwm

FGHIJIK�L}OdU]XLQTLQiOTX[WNSXLQRLSNOLjUTSLQZLSNOLPQRSTUVSQTLQTL[SXLebfVQRSTUVSQTXL[RLWOSS[RWLUR]LQTLUddLQZLSNOLvQTwLYQROL
[RLSNOLjTQjOTL_U]̀LSNOTOf]LVUbX[RWLVbSS[RẀLTO\Qi[RWLURYLTOjdUV[RWLvQTwLUdTOUY]L[RLjdUVÒLXNUddLRQSLfOLSNOLfUX[XLZQTLUL
VdU[\LZQTLOnSTULVQ\jORXUS[QRLQTLUYY[S[QRUdLS[\OmL
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FGHIJIKKLMNOLPQRSTUVSQTLWNUXXLYTQZYSX[LVQTTOVSL\]WVTOYURV]OWLQTL\ÔOVSWL]RL]SWL_QT̀LaN]VNLNUbOLcOORL]\ORS]̂]O\Lc[L
dOYUTUSOLPQRSTUVSQTeWfLQTLQSNOTLPQRSTUVSQTeWfLUWLÛ̂OVS]RgLYTQYOTLOhOViS]QRLUR\LTOWiXSWLQ̂LSNOLaQT̀LQ̂LWiVNLQSNOTL
PQRSTUVSQTeWfj

klmnGop

FGqIKIKLPNURgOWL]RLSNOL_QT̀LZU[LcOLUVVQZYX]WNO\LÛSOTLOhOViS]QRLQ̂LSNOLPQRSTUVSrLUR\La]SNQiSL]RbUX]\US]RgLSNOL
PQRSTUVSrLQRX[Lc[LPNURgOLsT\OTrLPQRWSTiVS]QRLPNURgOLt]TOVS]bOLQTL̂]OX\LQT\OTL̂QTLULZ]RQTLVNURgOL]RLSNOL_QT̀rLWicuOVSL
SQLSNOLX]Z]SUS]QRWLWSUSO\L]RLSN]WLvTS]VXOLwLUR\LOXWOaNOTOL]RLSNOLPQRSTUVSLtQViZORSWjLMNOLsaROTLZU[L]RL]SWLWQXOL
\]WVTOS]QRLTO\iVOLSNOLWVQYOLQ̂LSNOLPQRSTUVSQTxWLPQRSTUVSLa]SNLQTLa]SNQiSLUR[LWYOV]̂]VLTOUWQRWLSNOTÔQTj

FGqIKIJLvLPNURgOLsT\OTLWNUXXLcOLcUWO\LiYQRLUgTOOZORSLUZQRgLSNOLsaROTrLPQRWSTiVS]QRLyURUgOTrLvTVN]SOVSLUR\L
PQRSTUVSQTjLvLPQRSTUVSQTzLULPQRWSTiVS]QRLPNURgOLt]TOVS]bOLTO{i]TOWLUgTOOZORSLc[LSNOLsaROTrLPQRWSTiVS]QRLyURUgOTL
UR\LvTVN]SOVSLUR\LZU[LQTLZU[LRQSLcOLUgTOO\LSQLc[LSNOLPQRSTUVSQTjLvRLPQRSTUVSQTzLUL̂]OX\LQT\OTL̂QTLULZ]RQTLVNURgOL]RL
SNOL_QT̀LZU[LcOL]WWiO\Lc[LSNOLvTVN]SOVSLUXQROj

FGqIKIJIKL|]OX\LQT\OTWLUTOLURL]RSOTYTOSUS]QRLQ̂LSNOLtTUa]RgWLQTLdYOV]̂]VUS]QRWLaN]VNLQT\OTLZ]RQTLVNURgOWL]RLSNOL
PQRSTUVSQTxWLaQT̀LaN]VNLa]XXLRQSLTOWiXSL]RLURL]RVTOUWOLQTL\OVTOUWOL]RLSNOLPQRSTUVSLdiZjL|TQZLS]ZOLSQLS]ZOrLSNOL
vTVN]SOVSLZU[L]WWiOL̂]OX\LQT\OTWLSQLSNOLPQRSTUVSQTjLMNOLaQT̀L]RVXi\O\L]RLWiVNL̂]OX\LQT\OTLWNUXXLcOLYOT̂QTZO\Lc[LSNOL
PQRSTUVSQTLUSLRQLU\\]S]QRUXLVQWSLSQLSNOLsaROTLUR\LWNUXXLRQSL̂QTZLSNOLcUW]WL̂QTLULVXU]ZL̂QTLURLOhSORW]QRLQ̂LSNOLPQRSTUVSL
M]ZOjL}ORVOrLSNOLPQRSTUVSQTLWNUXXLYOT̂QTZLSNOLaQT̀L]RVXi\O\L]RL̂]OX\LQT\OTWLWQLUWLSQLVUiWOLRQL\OXU[LSQL]SWL_QT̀LUR\~QTL
SNOLaQT̀LQ̂LQSNOTLPQRSTUVSQTWLQTLdOYUTUSOLPQRSTUVSQTWLORgUgO\Lc[LSNOLsaROTL]RLVQRROVS]QRLa]SNLSNOL�TQuOVSjLvXXL̂]OX\L
QT\OTWLWNUXXLcOLg]bORLSQLSNOLPQRSTUVSQTLUR\LSNOLPQRWSTiVS]QRLyURUgOTLc[LSNOLvTVN]SOVSL]RLaT]S]Rgj

FGqIKIoLPNURgOWL]RLSNOL_QT̀LWNUXXLcOLYOT̂QTZO\LiR\OTLUYYX]VUcXOLYTQb]W]QRWLQ̂LSNOLPQRSTUVSLtQViZORSWjLMNOL
PQRSTUVSQTLWNUXXLYTQVOO\LYTQZYSX[La]SNLVNURgOWL]RLSNOL_QT̀rLtQViZORSWrLUR\LSNOLPQRSTUVSQTLWNUXXLYTQVOO\LYTQZYSX[rL
iRXOWWLQSNOTa]WOLYTQb]\O\L]RLSNOLPNURgOLsT\OTrLPQRWSTiVS]QRLPNURgOLt]TOVS]bOrLQTLt]TOVS]bOLQTL̂]OX\LQT\OTL̂QTLULZ]RQTL
VNURgOL]RLSNOL_QT̀jLv\\]S]QRUXLaQT̀LYOT̂QTZO\La]SNQiSLUiSNQT]�US]QRLQ̂LULPNURgOLsT\OTLa]XXLRQSLORS]SXOLSNOL
PQRSTUVSQTLSQLURL]RVTOUWOL]RLSNOLPQRSTUVSLdiZLQTLURLOhSORW]QRLQ̂LSNOLPQRSTUVSLM]ZOjL�QLVQiTWOLQ̂LVQR\iVSLQTLYT]QTL
\OUX]RgWLcOSaOORLSNOLYUTS]OWrLRQTLOhYTOWWLQTL]ZYX]O\LUVVOYSURVOLQ̂LUXSOTUS]QRWLQTLU\\]S]QRWLSQLSNOL_QT̀rLUR\LRQLVXU]ZL
SNUSLSNOLsaROTLNUWLcOORLiRuiWSX[LORT]VNO\Lc[LUR[LUXSOTUS]QRLQTLU\\]S]QRLSQLSNOL_QT̀rLaNOSNOTLQTLRQSLSNOTOL]WrL]RL̂UVSrL
UR[LiRuiWSLORT]VNZORSLQ̂LSNOLsaROTrLWNUXXLcOLSNOLcUW]WL̂QTLUR[LVXU]ZLSQLURL]RVTOUWOL]RLUR[LUZQiRSWL\iOLiR\OTLSNOL
PQRSTUVSLtQViZORSWLQTLULVNURgOL]RLUR[LS]ZOLYOT]Q\LYTQb]\O\L̂QTL]RLSNOLPQRSTUVSLtQViZORSWjL�������������������
�����������������������������������������������������������������������������������������������������������
������

FGqIKI�LPQWSWL̂QTLVNURgOWL]RLSNOL_QT̀LWNUXXLRQSLcOLUXXQaO\L]RLOhVOWWLQ̂LiWiUXLTORSUXWLVNUTgO\L]RLSNOLUTOULaNOTOLSNOL
�TQuOVSL]WLXQVUSO\L̂QTLW]Z]XUTLO{i]YZORSLQ̂LX]̀OLW]�OLUR\LVQR\]S]QRrL]RVXi\]RgLVQWSWLQ̂LROVOWWUT[LWiYYX]OWLUR\LTOYU]TWL̂QTL
QYOTUS]RgLO{i]YZORSLQRLW]SOL]RLVQRROVS]QRLa]SNLQSNOTLaQT̀LiRXOWWL]SWLiWOL]RViTWLUVSiUXLUR\LU\\]S]QRUXLVQWSWLSQL
PQRSTUVSQTjL�̂LO{i]YZORSLRQSLQRLd]SOL]WLTO{i]TO\L̂QTLVNURgOL]RLaQT̀LQRX[rLVQWSLQ̂LSTURWYQTS]RgLO{i]YZORSLSQLUR\L̂TQZL
d]SOLa]XXLcOLUXXQaO\j

FGqIKI�L_NORLSNOLsaROTLQTLvTVN]SOVSLe]RLUWWQV]US]QRLa]SNLSNOLPQRWSTiVS]QRLyURUgOTfLTO{iOWSLSNUSLSNOLPQRSTUVSQTL
YOT̂QTZLaQT̀LaN]VNL]WLRQSL]RVXi\O\L]RLSNOLPQRSTUVSLtTUa]RgWLQTLdYOV]̂]VUS]QRWLUR\LaN]VNLa]XXLTOWiXSL]RLU\\]S]QRUXLVQWSL
SQLSNOLsaROTrLSNOLvTVN]SOVSLWNUXXLTO{iOWSLSNUSLSNOLPQRSTUVSQTLWicZ]SL]SWLYTQYQWUXL̂QTLYOT̂QTZ]RgLWiVNLU\\]S]QRUXLaQT̀jL
MNOLPQRSTUVSQTLWNUXXLWicZ]SL]SWLYTQYQWUXLSQLSNOLPQRWSTiVS]QRLyURUgOTLUR\LvTVN]SOVSL̂QTLTOb]OajLMNOLPQRSTUVSQTxWL
YTQYQWUXLWNUXXL]RVXi\OLULVQZYXOSOL]SOZ]�US]QRLQ̂LSNOLVQWSWLUWWQV]USO\La]SNLYOT̂QTZ]RgL]SWLaQT̀L]RVXi\]RgLXUcQTLUR\L
ZUSOT]UXWjLvXXLYTQYQWUXWL̂QTLUR[LaQT̀LSNUSLULPQRSTUVSQTrL]SWLdicVQRSTUVSQTeWfLQTLdic WicVQRSTUVSQTeWfLYOT̂QTZL]RL
VQRROVS]QRLa]SNLU\\]S]QRUXLaQT̀LWNUXXLcOLYTQYOTX[L]SOZ]�O\LUR\LWiYYQTSO\Lc[LWî̂]V]ORSLWicWSURS]US]RgL\USUrL]RVXi\]RgL
ciSLRQSLX]Z]SO\LSQLZUSOT]UXL\OWVT]YS]QRWrLZUSOT]UXL{iURS]S]OWrLZUSOT]UXLiR]SLYT]VOWrLXUcQTLSTU\OLX]WS]RgWrLXUcQTLNQiTL
{iURS]S]OWrLXUcQTLSTU\OLTUSOWrLO{i]YZORSL\OWVT]YS]QRWLUR\LO{i]YZORSLTUSOWLa]SNLULYOTVORSUgOLUXXQaURVOL̂QTLQbOTNOU\L
UR\LYTQ̂]SLUWLWOSL̂QTSNL]RLdOVS]QRLwj¡j¢¢j

FGqIKIHLsbOTS]ZOrLaNORLWYOV]̂]VUXX[LUiSNQT]�O\Lc[LSNOLsaROTL]RLaT]S]RgrLUR\LRQSLUWLULVQTTOVS]bOLZOUWiTOLc[LSNOL
PQRSTUVSQTLSQLOhYO\]SOLSNOLYTQgTOWWLQ̂LVQRWSTiVS]QRLUWLQT\OTO\Lc[LSNOLsaROTLcUWO\LQRL]SWL\OSOTZ]RUS]QRLSNUSLSNOL
YOT̂QTZURVOLQ̂LSNOL_QT̀LNUWLRQSLYTQgTOWWO\LSQLSNOLXObOXLQ̂LVQZYXOS]QRLTO{i]TO\Lc[LSNOLUYYTQbO\LdVNO\iXOrLWNUXXLcOL
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FGHIJKLMJNOJPQRJSTURMJLUJPQRJNGVHVJLKJFMRWHXWJFGOWRUPJLUYOZJFYXVJPQRJ[LVPJLKJHUVXMGU[RJGUIJPG\RVJNGVRIJLUJPQRJ
FMRWHXWJFGOWRUPJFRMHLI]JŜRMQRGIJGUIJFMLKHPJTHYYJULPJNRJFGHIJNOJPQRJSTURMJKLMJL̂RMPHWR]

_̀abcbaJdLVPVJPLJTQH[QJL̂RMQRGIJGUIJFMLKHPJHVJPLJNRJGFFYHRIJVQGYYJNRJIRPRMWHURIJHUJG[[LMIGU[RJTHPQJeR[PHLUJf]g]h]JiQRJ
GYYLTGNYRJL̂RMQRGIJGUIJFMLKHPJWGMjkXFJVQGYYJHU[YXIRZJNXPJULPJNRJYHWHPRIJPLZJPQRJKLYYLTHUlm

bc QLWRJLKKH[RJR\FRUVRn
bo KHRYIJLKKH[RJR\FRUVRn
bp VXFRM̂HVHLUn
bq FMLrR[PJWGUGlRWRUPJsJRVPHWGPHLUnJGUI
bt VWGYYJPLLYVJsJRuXHFWRUP]

_̀abcbvJwUHPJFMH[RVJVQGYYJNRJVXNWHPPRIJHUJPQRJxHIJyLMWJKLMĴGMHLXVJHPRWVJGVJVRPJKLMPQJPQRMRHUZJGUIJGMRJVXNrR[PJPLJGFFML̂GYJ
GUIJG[[RFPGU[RJNOJPQRJSTURM]JiQRJSTURMJMRVRM̂RVJPQRJMHlQPJPLJMRrR[PJGUOJXUHPJFMH[RJTQH[QJHVJXUMRGVLUGNYRJLMJ
XUNGYGU[RIZJGVJ[LWFGMRIJTHPQJFMR̂GHYHUlJ[LVPVZJLMJGVJ[LWFGMRIJTHPQJPQRJXUHPJFMH[RVJVXNWHPPRIJNOJLPQRMJNHIIRMVJKLMJPQRJ
zMLrR[P]J{FFML̂RIJXUHPJFMH[RVJuXLPRIJVQGYYJHU[YXIRJGYYJFMLKHPZJL̂RMQRGIZJNLUIVZJHUVXMGU[RZJYGNLMZJWGPRMHGYVZJRuXHFWRUPZJ
PLLYVZJGFFYH[GNYRJPG\RVJUR[RVVGMOJPLJ[LWFYRPRJPQRJTLMjJHPRWJGUIJVQGYYJGFFYOJPLJGYYJTLMjJGIIRIJLMJTLMjJIRIX[PRI]
|}~�̀q�

{JdQGUlRJSMIRMJHVJGJTMHPPRUJHUVPMXWRUPJFMRFGMRIJNOJPQRJdLUVPMX[PHLUJ�GUGlRMJGUIJVHlURIJNOJPQRJSTURMZJdLUVPMX[PHLUJ
�GUGlRMZJ{M[QHPR[PZJGUIJdLUPMG[PLMZJVPGPHUlJPQRHMJGlMRRWRUPJXFLUJGYYJLKJPQRJKLYYLTHUlm_̀abobcJ{JdQGUlRJSMIRMJHVJGJ
TMHPPRUJHUVPMXWRUPJFMRFGMRIJNOJPQRJdLUVPMX[PHLUJ�GUGlRMJGUIJVHlURIJNOJPQRJSTURMZJdLUVPMX[PHLUJ�GUGlRMZJ{M[QHPR[PZJ
GUIJdLUPMG[PLMZJVPGPHUlJPQRHMJGlMRRWRUPJXFLUJGYYJLKJPQRJKLYYLTHUlm

�

bp iQRJR\PRUPJLKJPQRJGIrXVPWRUPZJHKJGUOZJHUJPQRJdLUPMG[PJiHWR]

_̀abobcbq�dQGUlRVJHUJPQRJ�LMjJHÛLŶHUlJGIIHPHLUGYJ�LMjJLMJIRYRPHLUJLKJ�LMjJRKKR[PHUlJGUJGIIHPHLUJPLJLMJVXNPMG[PHLUJ
KMLWJPQRJdLUPMG[PJeXWJVQGYYJULPJNRJWGIRJXUPHYJPQRJdLUPMG[PLMJVXNWHPVJPLJPQRJ{M[QHPR[PJGUIJdLUVPMX[PHLUJ�GUGlRMJPQRJ
[LVPJLKJPQRJGIIRIJLMJIRYRPRIJ�LMjJTHPQJGJ[LWFYRPRJGUIJIRPGHYRIJYHVPHUlJLKJGYYJeXN[LUPMG[PLMVJHÛLŶRIZJGYYJWGPRMHGYVZJ
YGNLMZJL̂RMQRGIJGUIJFMLKHPJGUIJGUJGFFMLFMHGPRJdQGUlRJSMIRMJQGVJNRRUJHVVXRI]J�KJMRuXRVPRIZJPQRJdLUPMG[PLMJVQGYYJVXNWHPJ
IRPGHYRIJuXLPGPHLUVJKLMJeXN[LUPMG[PLMVJGUIJWGPRMHGYJVXFFYHRMV]JdQGUlRVJHUJPQRJ�LMjJTQRUJULPJHÛLŶHUlJGIIHPHLUVJLMJ
IRYRPHLUVJKMLWJPQRJdLUPMG[PJeXWJVQGYYJULPJNRJWGIRJXUPHYJPQRJ{M[QHPR[PJQGVJHVVXRIJGUJGFFMLFMHGPRJdQGUlRJSMIRM]J{YYJ
dQGUlRJSMIRMVJWXVPJQĜRJPQRJGFFML̂GYJLKJPQRJSTURMZJdLUVPMX[PHLUJ�GUGlRMJGUIJ{M[QHPR[PJHUJTMHPHUl]

_̀aboboJ�RPQLIVJXVRIJHUJIRPRMWHUHUlJGIrXVPWRUPVJPLJPQRJdLUPMG[PJeXWJWGOJHU[YXIRJPQLVRJYHVPRIJHUJeR[PHLUJf]g]g]

_̀abobp̀{lMRRWRUPJLUJGUOJdQGUlRJSMIRMJVQGYYJ[LUVPHPXPRJGJKHUGYJVRPPYRWRUPJLKJGYYJdYGHWVJGUIJLPQRMJWGPPRMVJMRYGPRIJPLJ
PQRJ[QGUlRJHUJ�LMjJPQGPJHVJPQRJVXNrR[PJLKJPQRJdQGUlRJSMIRMZJHU[YXIHUlZJNXPJULPJYHWHPRIJPLZJGYYJIHMR[PJGUIJHUIHMR[PJ[LVPVJ
GVVL[HGPRIJTHPQJVX[QJ[QGUlRJ�HU[YXIHUlZJTHPQLXPJYHWHPGPHLUZJGYYJ[LVPVJLKJGVVL[HGPRIJIRYGOZJHUPRMKRMRU[RZJG[[RYRMGPHLUZJ
HURKKH[HRU[OZJL̂RMQRGIZJGVJTRYYJGVJ[LVPVJLKJWGPRMHGYZJYGNLMJGUIJVXFRM̂HVHLU�ZJGUIJGUOJGUIJGYYJGIrXVPWRUPVJPLJPQRJdLUPMG[PJ
eXWJGUIJPQRJdLUPMG[PJiHWR]JzGOWRUPJLKJGJdQGUlRJSMIRMJVQGYYJ[LUVPHPXPRJG[[LMIJGUIJVGPHVKG[PHLUJLKJGYYJdYGHWVJLKJPQRJ
dLUPMG[PLMJHUJ[LUUR[PHLUJTHPQJPQRJ[QGUlRJLMJ[QGUlRVJPLJPQRJdLUPMG[PJGIIMRVVRIJNOJPQRJdQGUlRJSMIRMJGUIJHPJHVJ
XUIRMVPLLIJGUIJGlMRRIJPQGPJGJVHlURIJdQGUlRJSMIRMJVQGYYJNRJPQRJ[LWFYRPRJGUIJKXYYOJHUPRlMGPRIJGlMRRWRUPJKLMJGYYJMRYGPRIJ
[LVPVJGUIJPQRMRJGMRJULJLMGYJLMJTMHPPRUJXUIRMVPGUIHUlVZJMRVRM̂GPHLUVZJMRFMRVRUPGPHLUVJLMJGlMRRWRUPVZJIHMR[PYOJLMJ
HUIHMR[PYOZJ[LUUR[PRIJTHPQJPQRJdQGUlRJSMIRMJGUIJULPJGKKHMWGPĤRYOJVPGPRIJLUJPQRJVHlURIJdQGUlRJSMIRM]J�UJPQRJR̂RUPJGJ
dQGUlRJSMIRMJHU[MRGVRVJPQRJdLUPMG[PJeXWZJPQRJdLUPMG[PLMJVQGYYJHU[YXIRJPQRJ�LMjJ[L̂RMRIJNOJVX[QJdQGUlRJSMIRMVJHUJ
{FFYH[GPHLUVJKLMJzGOWRUPVJGVJHKJVX[QJ�LMjJTRMRJLMHlHUGYYOJFGMPJLKJPQRJdLUPMG[PJ�L[XWRUPV]

_̀abobq̀wFLUJPQRJdLUPMG[PLM�VJ[LWFYRPHLUJLKJPQRJdQGUlRJSMIRMJTLMjZJGUIJFMHLMJPLJFGOWRUPJNRHUlJWGIRJPLJPQRJ
dLUPMG[PLMJKLMJVX[QJTLMjZJPQRJdLUPMG[PLMJVQGYYJFML̂HIRJPQRJSTURMJTHPQJPQRJKLYYLTHUlJHUKLMWGPHLUmJ

bc dRMPHKHRIJFGOMLYYVJHPRWH�HUlJPQRJYGNLMJG[PXGYYOJXPHYH�RIJHUJ[LUUR[PHLUJTHPQJPQRJdQGUlRJSMIRMJTLMjnJGUI
bo dLFHRVJLKJHÛLH[RVJKMLWJHPVJeXN[LUPMG[PLMVJVXFFYOHUlJTLMjJHUJ[LUUR[PHLUJTHPQJPQRJdQGUlRJSMIRMJTLMj]

_̀abobt̀{IIHPHLUGYJTLMjJFRMKLMWRIJTHPQLXPJGXPQLMH�GPHLUJLKJGJdQGUlRJSMIRMJTHYYJULPJRUPHPYRJPQRJdLUPMG[PLMJPLJGUJ
HU[MRGVRJHUJPQRJdLUPMG[PJeXWJLMJGUJR\PRUVHLUJLKJPQRJdLUPMG[PJiHWRZJR\[RFPJGPJFML̂HIRIJHUJeR[PHLUJf]gZJGUIJR\[RFPJHUJPQRJ
[GVRJLKJGUJRWRMlRU[OJGVJFML̂HIRIJHUJeR[PHLUJ��]h]
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MJNOPOQRSRTUVWXYZ[X\UVRT]̂V_̀Ra\Ỳ[X\b̀RW]̂ccRd̀RZẀeR\VRX]̀R̂dẀV[̀RUfRXUX̂cR̂_Ỳ̀ g̀VXRUVRX]̀RX̀YgWRUfR̂RT]̂V_̀R
hYèYiRjVRX]̀R̀b̀VXRX]̀RTUVXŶ[XUYR̂VeRX]̀RhkV̀YR[̂VVUXR̂_Ỳ̀RUVRX]̀RWZgRdlRk]\[]RX]̀RTUVXŶ[XRmZgRUYRX]̀R̂gUZVXRUfR
X\g̀RdlRk]\[]RX]̀RTUVXŶ[XRn\g̀R\WRXURd̀R\V[Ỳ̂ ẀeRUYRỲeZ[̀eRd̂ẀeRZoUVR[]̂V_̀WRXURX]̀RW[UòRUfRX]̀RpUYqR̂WR
èW[Y\d̀eR\VRSYX\[c̀RrsRX]̀RSY[]\X̀[XRUYRTUVWXYZ[X\UVRt V̂̂_̀YRW]̂ccR\WWZ̀R̂RTUVWXYZ[X\UVRT]̂V_̀Ra\Ỳ[X\b̀RỲfc̀[X\V_R
X]̀R̂ee\X\UVRXURUYRỲeZ[X\UVRUfRX]̀RW[UòRUfRX]̀RTUVXŶ[XUYuWRTUVXŶ[Xi

MJNOPOQOLvjfRX]̀RhkV̀YR̂VeRX]̀RTUVXŶ[XUYR[̂VVUXR̂_Ỳ̀RX]̂XRX]̀RỲwZ̀WX̀eRpUYqRoYUòYclRfUYgWRX]̀Rd̂W\WRfUYR̂RT]̂V_̀R
hYèYRUYRUVRX]̀RWZgRdlRk]\[]RX]̀RTUVXŶ[XR\WRXURd̀R\V[Ỳ̂ ẀeRUYRỲeZ[̀eRd̂ẀeRZoUVR[]̂V_̀WRXURX]̀RW[UòRUfRpUYqsRX]̀R
SY[]\X̀[XRUYRTUVWXYZ[X\UVRt V̂̂_̀YRW]̂ccR\WWZ̀R̂RTUVWXYZ[X\UVRT]̂V_̀Ra\Ỳ[X\b̀RW\_V̀eRdlRX]̀RhkV̀YsRTUVWXYZ[X\UVR
t V̂̂_̀YR̂VeRSY[]\X̀[XRỲfc̀[X\V_RX]̀R̂ee\X\UVRXUsRUYRỲgUb̂cRUfsRX]̀RW[UòRUfRpUYqR̂VeRX]̀RTUVXŶ[XUYRW]̂ccRx̂yR\VRX]̀R
[̂ẀRUfR̂ee\X\UV̂cRkUYqRXURd̀RòYfUYg̀eRdlRX]̀RTUVXŶ[XUYsRòYfUYgRWZ[]R̂ee\X\UV̂cRkUYqR\VR̂VR̀zòe\X\UZWRĝVV̀YRWUR
ŴRVUXRXURèĉlRX]̀RpUYqRUfRX]̀RTUVXŶ[XUYRUYRUX]̀YRTUVXŶ[XUYWRkUYq\V_R̂XRX]̀RW\X̀R̂VRq̀ òRỲ[UYeWRUfR\XWRòYfUYĝV[̀R
UfRWZ[]R̂ee\X\UV̂cRkUYqsR̂VeRxdyR\VRX]̀R[̂ẀRUfRkUYqRXURd̀RỲgUb̀eRfYUgRX]̀RW[UòRUfRX]̀RTUVXŶ[XUYuWRpUYqsRỲfŶ\VR
fYUgRX̂q\V_R̂VlRWX̀oWR\VR[UVV̀[X\UVRk\X]RX]̀RkUYqR̂WWU[\̂X̀eRk\X]RX]̀RèeZ[X\UVRUfRX]̀RTUVXŶ[XUYuWRpUYqiRn]̀R
TUVWXYZ[X\UVRT]̂V_̀Ra\Ỳ[X\b̀RW]̂ccR\V[cZè{Rx̂yR̂RèW[Y\oX\UVRUfRX]̀RkUYqRd̀\V_R̂eèeRUYRỲgUb̀eRfYUgRX]̀R
TUVXŶ[XUYuWRW[UòRUfRpUYq|RxdyRX]̀R̂gUZVXRX]̀RhkV̀YR]̂WRèX̀Yg\V̀eRXURd̀RX]̀R[UWXR̂WWU[\̂X̀eRk\X]RX]̀R̂ee\X\UV̂cR
kUYqRx̂WRX]UẀR[UWXWR̂ỲR\èVX\f\̀eR̂VeRc\g\X̀eR\VRm̀[X\UVRri}i~yRUYRỲgUb̂cRUfRX]̀RW[UòRUfRX]̀RTUVXŶ[XUYuWRTUVXŶ[XR
ZVX\cRX]̀RhkV̀YR̂VeRX]̀RTUVXŶ[XUYR̂_Ỳ̀RZoUVRX]̀R\V[Ỳ̂ ẀRUYRè[Ỳ̂ ẀR\VRX]̀RTUVXŶ[XUYuWRTUVXŶ[XRmZgsRUYRZVX\cR̂R
[ĉ\gRf\c̀eRdlRX]̀RTUVXŶ[XUYR]̂WRd̀ V̀RèX̀Yg\V̀e|R̂VeRx[yRX]̀R̀zX̀VXRXURk]\[]RX]̀RTUVXŶ[XRn\g̀Rk\ccRd̀R̂e�ZWX̀eR̂WR̂R
ỲWZcXRUfRX]̀R[]̂V_̀R\VRX]̀RW[UòRUfRpUYqiRSVlR[ĉ\gWRgZWXRd̀Rf\c̀eR\VR̂[[UYêV[̀Rk\X]RX]̀RỲwZ\Ỳg̀VXWRẀXRfUYX]R\VR
SYX\[c̀R��RUfRX]̀ẀR�̀V̀ŶcRTUVe\X\UVWiR�̂\cZỲRXURX\g̀clRf\c̀R̂VlR[ĉ\gR\VR̂[[UYêV[̀Rk\X]RỲwZ\Ỳg̀VXWRẀXRfUYX]R
X]̀Ỳ\VRW]̂ccR[UVWX\XZX̀R̂Rk̂\b̀YRUfRWZ[]R[ĉ\gi

MJNOPOPRjfRX]̀RTUVWXYZ[X\UVRT]̂V_̀Ra\Ỳ[X\b̀RoYUb\èWRfUYR̂Rg̀X]UeRfUYR̂VR̂e�ZWXg̀VXRXURX]̀RTUVXŶ[XRmZgsRX]̀R
ê�ZWXg̀VXRW]̂ccRd̀Rd̂ẀeRUVRUV̀RUfRX]̀RfUccUk\V_Rg̀X]UeW{
FGHIJKQ

OQ �V\XRoY\[̀WRWX̂X̀eR\VRX]̀RTUVXŶ[XRaU[Zg̀VXWRUYRWZdẀwZ̀VXclR̂_Ỳ̀eRZoUV|ZoUVRxZV\XRoY\[̀WRW]̂ccRd̀R
è g̀̀eRXUR\V[cZèR̂ccR[UWXWR̂VeR̀zòVẀWRfUYRX]̀RTUVXŶ[XUYuWR[]̂V_̀eRpUYqsR\V[cZe\V_R[UWXWRUfR_̀V̀ŶcR
[UVe\X\UVWsR\VWZŶV[̀�dUVeWR̂VeRUb̀Y]̀ êR̂VeRoYUf\XR̂XXY\dZX̂dc̀RXURX]̀R[]̂V_̀y|

OP TUWXRXURd̀RèX̀Yg\V̀eR\VR̂RĝVV̀YR̂_Ỳ̀eRZoUVRdlRX]̀RôYX\̀WR̂VeR̂RgZXẐcclR̂[[̀oX̂dc̀Rf\z̀eRUYR
òY[̀VX̂_̀Rf̀̀|Rf̀̀RWZd�̀[XRXURX]̀Rc\g\X̂X\UVWRUfRm̀[X\UVRri}i��|RUY

OK SWRoYUb\èeR\VRm̀[X\UVRri}i~iri}i~RWZd�̀[XRXURX]̀Rc\g\X̂X\UVWRUfRm̀[X\UVRri}i��i

MJNOPOKRjfRX]̀RTUVXŶ[XUYReÙWRVUXRỲWoUVeRoYUgoXclRUYRe\Ŵ_Ỳ̀WRk\X]RX]̀Rg̀X]UeRfUYR̂e�ZWXg̀VXR\VRX]̀RTUVXŶ[XRmZgsR
X]̀RTUVWXYZ[X\UVRt V̂̂_̀YRW]̂ccRèX̀Yg\V̀RX]̀R̂e�ZWXg̀VXRUVRX]̀Rd̂W\WRUfRỲ̂WUV̂dc̀R̀zòVe\XZỲWR̂VeRŴb\V_WRUfRX]UẀR
òYfUYg\V_RX]̀RpUYqR̂XXY\dZX̂dc̀RXURX]̀R[]̂V_̀sR\V[cZe\V_sR\VR[̂ẀRUfR̂VR\V[Ỳ̂ ẀR\VRX]̀RTUVXŶ[XRmZgsR̂VR̂gUZVXRfUYR
Ub̀Y]̀ êR̂VeRoYUf\XR̂WRẀXRfUYX]R\VRX]̀RS_Ỳ̀ g̀VXsRUYR\fRVURWZ[]R̂gUZVXR\WRẀXRfUYX]R\VRX]̀RS_Ỳ̀ g̀VXsR̂RỲ̂WUV̂dc̀R
ĝUZVXiRm̀[X\UVRri}i��iRjVRWZ[]R[̂ẀsR̂VeR̂cWURZVèYRm̀[X\UVRri}i}i}sRri}i��sRX]̀RTUVXŶ[XUYRW]̂ccRq̀ òR̂VeRoỲẀVXsR\VR
WZ[]RfUYgR̂WRX]̀RTUVWXYZ[X\UVRt V̂̂_̀YRĝlRoỲW[Y\d̀sR̂VR\X̀g\�̀eR̂[[UZVX\V_RXU_̀X]̀YRk\X]R̂ooYUoY\̂X̀RWZooUYX\V_R
êX̂iR�Vc̀WWRUX]̀Yk\ẀRoYUb\èeR\VRX]̀RTUVXŶ[XRaU[Zg̀VXWsR[UWXWRfUYRX]̀RoZYoUẀWRUfRX]\WRm̀[X\UVRri}i~RW]̂ccRd̀R
c\g\X̀eRXURX]̀RfUccUk\V_{

OL TUWXWRUfRĉdUYsR\V[cZe\V_R̂ooc\[̂dc̀RôlYUccRX̂z̀WsRS[XẐcR[UWXWRUfRĉdUYsR\V[cZe\V_RWU[\̂cRẀ[ZY\XlsRUceR
_̂̀R̂VeRZV̀gocUlg̀VXR\VWZŶV[̀sRfY\V_̀Rd̀V̀f\XWRỲwZ\ỲeRdlR̂_Ỳ̀ g̀VXRUYR[ZWXUgsRkUYq̀YWuR
[UgòVŴX\UVR\VWZŶV[̀sR̂VeRUX]̀YR̀gocUl̀ R̀[UWXWR̂ooYUb̀eRdlRX]̀RTUVWXYZ[X\UVRt V̂̂_̀YR̂VeR
SY[]\X̀[X|̂VeRkUYq̀YWR[UgòVŴX\UVR\VWZŶV[̀|

OQ TUWXWRS[XẐcR[UWXWRUfRĝ X̀Y\̂cWsRWZooc\̀WsR̂VeR̀wZ\og̀VXsR\V[cZe\V_R[UWXRUfRXŶVWoUYX̂X\UVsRk]̀X]̀YR
\V[UYoUŶX̀eRUYR[UVWZg̀e|

OP �̀VX̂cRS[XẐcRỲVX̂cR[UWXWRUfRĝ[]\V̀YlR̂VeR̀wZ\og̀VXsR̀z[cZW\b̀RUfR]̂VeRXUUcWsRk]̀X]̀YRỲVX̀eRfYUgR
X]̀RTUVXŶ[XUYRUYRUX]̀YW|ỲVX̀eRfYUgRX]\YeRôYX\̀W|R̂Ve

OK TUWXWRS[XẐcR[UWXWRUfRoỲg\ZgWRfUYR̂ccRdUVeWR̂VeR\VWZŶV[̀sRòYg\XRf̀̀WsR̂VeRŴc̀WsRZẀsRUYRW\g\ĉYRX̂z̀WsR
e\Ỳ[XclRỲĉX̀eRXURX]̀R[]̂V_̀|R̂Ve

O� TUWXWRUfRWZòYb\W\UVR̂VeRf\̀ceRUff\[̀RòYWUVV̀cRe\Ỳ[XclR̂XXY\dZX̂dc̀RXURX]̀R[]̂V_̀iZẀRUYRW\g\ĉYRX̂z̀WR
ỲĉX̀eRXURX]̀R̂ee\X\UV̂cRkUYqiR
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GHIJKJLMNOPQMRSTSUOVMPWMXMYPQZVR[TVUPQMY\XQ]SM̂URSTVU_S̀MV\SMYPQVRXTVPRMZ\XaaMORPbOVacMORPTSSdMeUV\MV\SMT\XQ]SMUQMV\SM
fPRgMUQ_Pa_SdMXQdMXd_UZSMV\SMYPQZVR[TVUPQMhXQX]SRMPWMV\SMYPQVRXTVPRiZMX]RSSbSQVMPRMdUZX]RSSbSQVMeUV\MjklMV\SM
bSV\Pd̀MUWMXQc̀MORP_UdSdMUQMV\SMYPQZVR[TVUPQMY\XQ]SM̂URSTVU_SMWPRMdSVSRbUQUQ]MV\SMORPOPZSdMXdm[ZVbSQVMUQMV\SM
YPQVRXTVMn[bMPRMYPQVRXTVMoUbSpPRMYPQVRXTVMoUbSMPRMjqlMV\SMXbP[QVMPWMV\SMUQTRSXZSMPRMdSTRSXZSMUQMV\SMYPQVRXTVMn[bM
XQdMYPQVRXTVMoUbSMXZMORP_UdSdMUQMnSTVUPQMrpspqpkpMtQcMTaXUbZMb[ZVMuSMWUaSdMUQMXTTPRdXQTSMeUV\MV\SMRSv[URSbSQVZMZSVM
WPRV\MUQMtRVUTaSMkwMPWMV\SZSMxSQSRXaMYPQdUVUPQZpMyXUa[RSMVPMVUbSacMWUaSMXQcMTaXUbMUQMXTTPRdXQTSMeUV\MRSv[URSbSQVZMZSVM
WPRV\MV\SRSUQMZ\XaaMTPQZVUV[VSMXMeXU_SRMPWMZ[T\MTaXUbp

F

GHIJKJzMo\SMXbP[QVMPWMTRSdUVMVPMuSMXaaPeSdMucMV\SMYPQVRXTVPRMVPMV\SM{eQSRMWPRMXMdSaSVUPQMPRMT\XQ]SMV\XVMRSZ[aVZMUQMXMQSVM
dSTRSXZSMUQMV\SMYPQVRXTVMn[bMZ\XaaMuSMXTV[XaMQSVMTPZVMXZMTPQWURbSdMucMV\SMYPQZVR[TVUPQMhXQX]SRMXQdMtRT\UVSTVpMf\SQM
V\SM{eQSRMPRMtRT\UVSTVMRSv[SZVMV\XVMOPRVUPQZMPWMV\SMYPQVRXTVPRiZMfPRgMPRU]UQXaacMUQTa[dSdMUQMV\SM̂RXeUQ]ZMPRM
nOSTUWUTXVUPQZMuSMdSaSVSdMXQdMe\UT\MeUaaMRSZ[aVMUQMXMRSd[TVUPQMPWMV\SMYPQVRXTVMn[b̀MV\SMtRT\UVSTVMZ\XaaMRSv[SZVMV\XVMV\SM
YPQVRXTVPRMZ[ubUVMUVZMORPOPZXaMWPRMdSaSVUQ]MV\SMZTPOSMPWMZ[T\MfPRgMWRPbMV\SMYPQVRXTVpMo\SMYPQVRXTVPRiZMORPOPZXaMZ\XaaM
UQTa[dSMXMTPbOaSVSMUVSbU|XVUPQMPWMV\SMTPZVZMXZZPTUXVSdMeUV\MdSd[TVUQ]MZ[T\MfPRgMUQTa[dUQ]MaXuPR̀MbXVSRUXaZ̀MP_SR\SXdM
XQdMORPWUVpMo\SMYPQVRXTVPRMZ\XaaMQPVMuSMSQVUVaSdMVPMRSVXUQMUVZMP_SR\SXdMPRMORPWUVMWPRMZ[T\MePRgMQPRMZ\XaaMXQcMPWMUVZM
n[uTPQVRXTVPRZMe\UT\MeSRSMVPMOSRWPRbMV\SMePRgMuSUQ]MdSd[TVSdMWRPbMV\SMYPQVRXTVPRiZMZTPOSMPWMfPRgpMtddUVUPQXaac̀M
V\SMYPQVRXTVPRMZ\XaaMRSWaSTVMV\SMRSd[TSdMTPZVMPWMORSbU[bZMPQMuPQdZMe\UT\MXRSMVPMuSMZ[OOaUSdM\SRSUQMXZMXMRSZ[aVMPWMZ[T\M
T\XQ]SpMf\SQMuPV\MXddUVUPQZMXQdMTRSdUVZMTP_SRUQ]MRSaXVSdMfPRgMPRMZ[uZVUV[VUPQZMXRSMUQ_Pa_SdMUQMXMT\XQ]S̀MV\SM
XaaPeXQTSMWPRMP_SR\SXdMXQdMORPWUVMZ\XaaMuSMWU][RSdMPQMV\SMuXZUZMPWMQSVMUQTRSXZS̀MUWMXQc̀MeUV\MRSZOSTVMVPMV\XVMT\XQ]Sp
}~��H�K

GHIJKJ��Mo\SMaUbUVMWPRMV\SMTPbuUQSdMP_SR\SXdMXQdMORPWUVMUQTa[dSdMUQMV\SMVPVXaMTPZVMVPMV\SM{eQSRMZ\XaaMuSMuXZSdMPQMV\SM
WPaaPeUQ]MZT\Sd[aS�

J� yPRMV\SMYPQVRXTVPR̀MWPRMfPRgMOSRWPRbSdMucMV\SMYPQVRXTVPRiZMPeQMWPRTSZ̀MWUWVSSQMOSRTSQVMjkw�lMPWMV\SM
dURSTVMTPZVMWPRMaXuPRMXQdMbXVSRUXaZp

J� yPRMV\SMYPQVRXTVPR̀MWPRMfPRgMOSRWPRbSdMucMV\SMYPQVRXTVPRiZMn[uTPQVRXTVPR̀MbX�Ub[bMPWMWU_SMOSRTSQVM
jw�lMPWMV\SMXbP[QVMd[SMV\SMn[uTPQVRXTVPRMWPRMV\SMYPQVRXTVPRiZMP_SR\SXdMXQdMORPWUVpMyPRMV\SM
n[uTPQVRXTVPR̀MWPRMfPRgMOSRWPRbSdMucMV\SMn[uTPQVRXTVPRiZMPeQMWPRTSZ̀MVSQMOSRTSQVMjk��lMPWMV\SMdURSTVM
TPZVMWPRMaXuPRMXQdMbXVSRUXaZpMo\SMVPVXaMTPbuUQSdMP_SR\SXdMXQdMORPWUVMWPRMXMT\XQ]SMPRdSRMZ\XaaMuSMaUbUVSdM
VPMkw�MPWMV\SMdURSTVMTPZVMRS]XRdaSZZMUWMV\SMfPRgMUZMOSRWPRbSdMucMV\SMYPQVRXTVPRMPRMV\SMn[uTPQVRXTVPRp

JK o\SMbXRg[OMPQMXQcMOXRVMPWMV\SMfPRgMXMn[uTPQVRXTVPRMZ[uTPQVRXTVZMeUaaMuSMaUbUVSdMVPMPQSMP_SR\SXdMXQdM
ORPWUVMWU][RS̀MUQMXddUVUPQMVPMV\SMYPQVRXTVPRiZMP_SR\SXdMXQdMORPWUVMbXRg[OpMo\SMn[uTPQVRXTVPRMXQdM
n[u�Z[uTPQVRXTVPRMbXcMdU_UdSMV\SMP_SR\SXdMXQdMORPWUVMXbP[QVMXZMV\ScMX]RSSM[OPQpM

J� YPZVMVPMe\UT\MP_SR\SXdMXQdMORPWUVMUZMVPMuSMXOOaUSdMZ\XaaMuSMdSVSRbUQSdMUQMXTTPRdXQTSMeUV\MnSTVUPQMrpsprp
J� �QMPRdSRMVPMWXTUaUVXVSMT\STgUQ]MPWMv[PVXVUPQZMWPRMS�VRXZMXQdMTRSdUVZ̀MXaaMORPOPZXaZ̀MS�TSOVMV\PZSMZPMbUQPRM

V\XVMV\SURMORPORUSVcMTXQMuSMZSSQMucMUQZOSTVUPQ̀MZ\XaaMuSMXTTPbOXQUSdMucMXMTPbOaSVSMUVSbU|XVUPQMPWMTPZVZM
UQTa[dUQ]MaXuPR̀MbXVSRUXaZ̀MXQdMZ[uTPQVRXTVZpM�XuPRMXQdMbXVSRUXaMZ\XaaMuSMUVSbU|SdMUQMV\SMbXQQSRM
ORSZTRUuSdMXuP_SpMf\SRSMbXmPRMTPZVMUVSbZMXRSMZ[uTPQVRXTVZ̀MV\ScMZ\XaaMuSMUVSbU|SdMXaZPp

JL {_SR\SXdMXQdMORPWUVMbXRg�[OMZ\XaaMUQTa[dS̀Mu[VMQPVMuSMaUbUVSdMVP̀MV\SMWPaaPeUQ]�
J� \PbSMPWWUTSMS�OSQZS�
J� WUSadMPWWUTSMS�OSQZS�
JK Z[OSR_UZUPQ�
J� ORPmSTVMbXQX]SbSQVM�MSZVUbXVUPQ�M
J� ZbXaaMVPPaZM�MSv[UObSQV�
JL RSZSXRT\M�MaXcP[V�
JI UQZOSTVUPQZM�MOSRbUVZ�
pz bXVSRUXaM\XQdUQ]�
J� RSTPRdMdRXeUQ]Z�MXQd
J�� ZXWSVcMXQdMTaSXQ[O

F
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FGHIJIKLMNOLPQROLSTLUSVVOWUOVOWRLSTLRNOLXSYZL[\LRNOLPQROLO\RQ]̂[\NOPL[WLRNOL_̀YOOVOWRaLMNOLPQROL\NQ̂̂LWSRL]OL
bS\RbSWOPLSYLOcROWPOPL]dLRNOLTQ[̂eYOLRSLQURLSTLRNOLfSWRYQURSYLSYLbOY\SW\LSYLOWR[R[O\LTSYLgNSVLRNOLfSWRYQURSYL[\L
YO\bSW\[]̂OLRSLQURa

FGHIJIhLMNOLPQROLSTLie]\RQWR[Q̂LfSVb̂OR[SWL[\LRNOLPQROLUOYR[T[OPL]dLRNOL_YUN[ROURL[WLQUUSYPQWUOLg[RNLiOUR[SWLjakaLMNOL
PQROLSTLT[WQ̂LUSVb̂OR[SWL[\LRNOLPQROLUOYR[T[OPL]dLRNOL_YUN[ROURLQWPLlgWOYL[WLQUUSYPQWUOLg[RNLiOUR[SWLjamnaLoŴO\\L
SRNOYg[\OLQ̀YOOPL[WLgY[R[ẀL]dLRNOLlgWOYpLRNOLfSWRYQURSYLQ̀YOO\LRNQRLq[WQ̂LfSVb̂OR[SWL\NQ̂̂LSUUeYLWSRLVSYOLRNQWLrnL
UQ̂OWPQYLPQd\LQTROYLRNOLPQROLSTLie]\RQWR[Q̂LfSVb̂OR[SWa
stuvGww

FGHIJIxLXSYZLYOVQ[W[ẀLRSL]OLUSVb̂OROPLQTROYLie]\RQWR[Q̂LfSVb̂OR[SWpL\NQ̂̂L]OL̂[V[ROPLRSL[ROV\LgN[UNLUQWLSYP[WQY[̂dL
]OLUSVb̂OROPLg[RN[WLQLRN[YRdLyrnzLPQdLbOY[SPLySWOLVSWRNzL]OTSYOLT[WQ̂LbQdVOWRL[\LVQPOa

{

FGHIKIKLMNOLfSWRYQURSYL\NQ̂̂LWSRLZWSg[Ẁ d̂pLOcUObRL]dLQ̀YOOVOWRLSYL[W\RYeUR[SWLSTLRNOLlgWOYL[WLgY[R[ẀpLUSVVOWUOL
RNOLXSYZLbY[SYLRSLRNOLOTTOUR[|OLPQROLSTL[W\eYQWUOLYO}e[YOPLRSL]OLTeYW[\NOPL]dLRNOLfSWRYQURSYLQWPLlgWOYalgWOYLQWPLRNOL
lgWOY~\LQbbYS|Q̂LSTL\eUNL[W\eYQWUOaLMNOLPQROLSTLUSVVOWUOVOWRLSTLRNOLXSYZL\NQ̂̂LWSRL]OLUNQẀOPL]dLRNOLOTTOUR[|OL
PQROLSTL\eUNL[W\eYQWUOaLMNOLXSYZLUQWLWSRL\RQYRLeWR[̂LRNOLYO}e[YOPL[W\eYQWUOLQWPL]SWP\LQYOLbYS|[POPLQWPLRNOLfSWRYQURL
NQ\L]OOWLOcOUeROPa

FGHIKIhLMNOLfSWRYQURSYL\NQ̂̂LbYSUOOPLOcbOP[R[Se\̂dLg[RNLQPO}eQROLTSYUO\LQWPL\NQ̂̂LQUN[O|OLie]\RQWR[Q̂LfSVb̂OR[SWLQWPL
T[WQ̂LUSVb̂OR[SWLg[RN[WLRNOLfSWRYQURLM[VOaLMNOLfSWRYQURSYLQ̀YOO\LRNQRLRNOLXSYZL\NQ̂̂L]OLbYS\OUeROPLYÒêQŶdpL
P[̂[̀OWR̂dLQWPLeW[WROYYebROP̂dLQRL\eUNLYQROLSTLbYS̀YO\\LQ\Lg[̂̂L������LTê̂LUSVb̂OR[SWLRNOYOSTLg[RN[WLRNOLfSWRYQURLM[VOL
\bOU[T[OPLQWPpLTeYRNOYpLRSLbYS|[POL\eUNLbYSROUR[SW\LQ\LVQdL]OLWOUO\\QYdaL�RL[\LOcbYO\\̂dLeWPOY\RSSPLQWPLQ̀YOOPL]dLRNOL
fSWRYQURSYLRNQRLRNOLR[VOLTSYLRNOL\e]\RQWR[Q̂LQWPLT[WQ̂LUSVb̂OR[SWLSTLRNOLXSYZL[\LQLYOQ\SWQ]̂OLR[VOLTSYL[R\LUSVb̂OR[SWpL
RQZ[ẀL[WRSLUSW\[POYQR[SWpLQVSẀLSRNOYLRN[Ẁ\pLRNOLQ|OYQ̀OLÛ[VQR[ULYQẀOLQWPLe\eQ̂LgOQRNOYLUSWP[R[SW\LbYO|Q[̂[ẀL[WL
RNOL�YS�OUR~\L̂SUQ̂[Rda

F�HIKIw��WLWSLUQ\OL\NQ̂̂LRNOLfSWRYQURSYLPÔQdLRNOLbYS̀YO\\LSTLRNOLXSYZpLSYLQWdLbQYRLRNOYOSTpLSWLQUUSeWRLSTLUNQẀO\L[WLLRNOL
XSYZLSYLP[\beRO\LUQe\OPL]dLbYSbS\OPLSYLSYPOYOPLUNQẀO\L[WLRNOLXSYZLy[WÛeP[ẀLRNOLO}e[RQ]̂OL|Q̂eOLSTLRNOLUNQẀO\zpL
SYLQWdLP[\beRO\LSYLP[\Q̀YOOVOWR\LQ\LRSLRNOLXSYZLSYLOcRYQLgSYZa

FGHIKIxL�TLRNOLfSWRYQURSYLPSO\LWSRLQUN[O|OLRNOLUSVb̂OR[SWLPQROLQWPLV[̂O\RSWOLPQROLTSYLOQUNLgSYZL[ROVL[WLRNOLfSWRYQURpLQL
V[̂O\RSWOLSYLUY[R[UQ̂LbQRNLPQROLYOT̂OUROPLSWLRNOL�YS�OURLiUNOPêOpLSYLRNOLPQROLSTLie]\RQWR[Q̂LfSVb̂OR[SWLTSYLRNOLXSYZLSYL
QWdLbQYRLRNOYOSTpLRNOLfSWRYQURSYL\NQ̂̂L]OLYO\bSW\[]̂OLTSYLQ̂̂LP[YOURLQWPLUSW\O}eOWR[Q̂LPQVQ̀O\LRSLlgWOYLQY[\[ẀLTYSVL
QWdLPÔQdLSTLRNOLfSWRYQURSYpL[R\Lie]�fSWRYQURSY\pLie]�\e]USWRYQURSY\pLQWPL\ebb̂[OY\pL[WLbOYTSYV[ẀLSYLUSVb̂OR[ẀLRNOL
XSYZL[WLQUUSYPQWUOLg[RNLRNOLR[VOLYO}e[YOVOWR\LSTLRNOLfSWRYQURpL]dLgQdLSTLOcQVb̂OL]eRLWSRLQ\LQL̂[V[RQR[SW�Ly[zL
QPP[R[SWQ̂LQYUN[ROUReYQ̂LQWPLUSW\RYeUR[SWLVQWQ̀OVOWRLTOO\LYÔQROPLRSLOcROWPOPL\OY|[UO\�Ly[[zLQPP[R[SWQ̂LbYS�OURL
VQWQ̀OVOWRLUS\R\�Ly[[[zLT[WQWU[ẀLUS\R\Ly[WÛeP[ẀLPÔQdOPLSYL̂S\RLiRQROL�e[̂P[ẀL_[Pz�Ly|[zLROVbSYQYdL\RSYQ̀OLQWPL
P[\̂SUQR[SWLUS\R\�LQWPLy|zLUS\R\LYÔQROPLRSLRNOLP[\YebR[SWLSYLYÔSUQR[SWLSTLRNOLlgWOY~\LbOY\SWWÔpLQUQPOV[ULQWPLSRNOYL
PObQYRVOWR\pL[WÛeP[ẀLO}e[bVOWRLQWPLVQUN[WOYdpLQTTOUROPL]dLRNOLlgWOY~\L[WQ][̂[RdLRSLR[VÔdLSUUebdLRNOL�YS�OURL
TQU[̂[R[O\aLMNOLlgWOYL\NQ̂̂LNQ|OLRNOLY[̀NRLRSLPOPeURLRNOLQVSeWRLSTLRNOLTSYÒS[ẀLPQVQ̀O\LTYSVLQWdLbQdVOWRLRNOWLPeOL
SYLRNOYOQTROYL]OUSV[ẀLPeOLTYSVLRNOLlgWOYLRSLRNOLfSWRYQURSYaL�TLRNOLfSWRYQURLieVL[\LOcNQe\ROPpLRNOLfSWRYQURSYL\NQ̂̂L
bQdL\eUNLQVSeWR\LRSLRNOLlgWOYLSWLPOVQWPa

FGHIKI�L�WLRNOLO|OWRLRNOLfSWRYQURSYLTQ[̂\LRSLUSVb̂OROLQ̂̂LXSYZLeWPOYLRN[\LfSWRYQURL]dL\Q[PL\UNOPêOPLPQRO\pLRNOL
fSWRYQURSYLg[̂̂LWSRL]OLbOYV[RROPLRSLbOYTSYVLQWdLgSYZLPeY[ẀLWSYVQ̂L\UNSŜLNSeY\Lg[RNSeRLRNOLOcbYO\\LgY[RROWL
QeRNSY[�QR[SWLSTLRNOLlgWOYaLieUNLXSYZL\NQ̂̂LSŴdL]OLbOYTSYVOPLQTROYL\UNSŜLNSeY\pLiQReYPQd\pLieWPQd\pLNŜ[PQd\LSYL
bOY[SP\LgNOWL\UNSŜL[\LeWSUUeb[OPLQRLWSLQPP[R[SWQ̂LUS\RLSTLQWdLZ[WPLRSLRNOLlgWOYaL�WLQPP[R[SWLRSLPQVQ̀O\L[WUeYYOPL]dL
RNOLlgWOYL[WLUSWWOUR[SWLg[RNLRNOLfSWRYQURSY~\LPÔQdpLRNOLfSWRYQURSYL\NQ̂̂L]OL̂[Q]̂OLTSYLQ̂̂LUS\R\L[WUeYYOPL]dLRNOLlgWOYL
RSLbYS|[POL\RQTTpL_YUN[ROURLQWPLfSW\RYeUR[SWL�QWQ̀OYLbOY\SWWÔLQ\LYO}e[YOPLRSLVQZOLTQU[̂[RdLQUUO\\[]̂OL]dLfSWRYQURSYL
QWPLbOYTSYVL[W\bOUR[SW\LPeY[ẀL\eUNLSTTLNSeY\a

FGHIKI�LMNOLfSWRYQURSYLeWPOY\RQWP\LRNQRL[WLSYPOYLRSLVOORLRNOLYO}e[YOVOWR\LSTLRNOL�YS�OURL\UNOPêOpL[WÛeP[ẀL
[WROYV[RROWRLV[̂O\RSWOLQWPLUY[R[UQ̂LbQRNLPQRO\L\ORLTSYRNL[WLRNOLfSWRYQURL�SUeVOWR\pL[RLVQdL]OLYO}e[YOPLRSLgSYZL[R\L
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EFGHIJJFKLMJNLFOPQERFJSLITFGSQRFLIJLGFUPKMGLVIGWLNMXHLMJNLIJLYMSPGNMXHLMJNLZIKQNMXH[LSZFL\IHSLI]LVZQ\ZLQHLQJ\KPNFNL
QJLSZFL̂IJSGM\SLYPR_L̀]LSZFLaVJFGLHEF\Q]Q\MKKXLMEEGITFHLQJLVGQSQJULGFQRbPGHFRFJSL]IGLITFGSQRF[LSZFL̂IJSGM\SIGLHZMKKLbFL
EMQNLbXLSZFLaVJFGLIJLSZFLbMHQHLI]LSZFLEGFRQPRLEMXRFJS_

cdefgfeLhZFLaVJFGLHZMKKLZMTFLSZFLGQUZSLMSLMJXLSQRFLSILRINQ]XLSZFLiGIjF\SLY\ZFNPKFkLSILHPHEFJN[LNFKMXLIGLM\\FKFGMSF[LQJL
VZIKFLIGLQJLEMGS[LSZFL\IRRFJ\FRFJSLIGLFlF\PSQIJLI]LSZFLmIGWLIGLMJXLEISQIJLSZFGFI]LIGLSILTMGXLSZFLHFOPFJ\FLSZFGFI]kL
MJNLSILEGFH\GQbFLSZFLSQRF[LIGNFGLMJNLEGQIGQSXLI]LSZFLTMGQIPHLEIGSQIJHLI]LSZFLmIGW[LMJNLMKKLISZFGLRMSSFGHLGFKMSQJULSILSZFL
H\ZFNPKQJULI]LSZFLmIGW_LhZFL̂IJSGM\SIGLHZMKKLJISLbFLFJSQSKFNLSILMNNQSQIJMKL\IREFJHMSQIJL]IGLMJXLHP\ZLNF\QHQIJHLRMNFL
bXLSZFLaVJFG_
nopqdrs

cdeftfuL̀]LSZFL̂IJSGM\SIGLQHLNFKMXFNLMSLMJXLSQRFLQJLSZFL\IRRFJ\FRFJSLIGLEGIUGFHHLI]LSZFLmIGWLbXLvwxLMJLM\SLIGLJFUKF\SL
MHLMLGFHPKSLI]yLz\SHLI]L{INLvHP\ZLMHLSIGJMNI[L]KIIN[LZPGGQ\MJF[LEMJNFRQ\HL|HFFLFl\FESQIJLbFKIV}[LFEQNFRQ\H[LFS\_L
RMWQJULEFG]IGRMJ\FLSFREIGMGQKXLQREIHHQbKFxkLSZFLJFUKQUFJSLM\SHLIGLIRQHHQIJHLI]LSZFLaVJFG[LzG\ZQSF\S[L̂IJHSGP\SQIJL
~MJMUFG[LIGLMJLFREKIXFFLI]LMJXLI]LSZFR[LIGLI]LSZFLaVJFG�HLIVJL]IG\FH[LYFEMGMSFL̂IJSGM\SIGH[LIGLISZFGL̂IJSGM\SIGHkLv�xL
bXL\ZMJUFHLIGNFGFNLQJLSZFLmIGWkLv�xLbXLKMbIGLNQHEPSFH[L]QGF[LPJPHPMKLNFKMXLQJLNFKQTFGQFH[LPJMTIQNMbKFL\MHPMKSQFH[L
MNTFGHFLVFMSZFGL\IJNQSQIJHLNI\PRFJSFNLQJLM\\IGNMJ\FLVQSZLYF\SQIJLw�_w_�_�[LIGLISZFGL\MPHFHLbFXIJNLSZFL̂IJSGM\SIG�HL
\IJSGIKkLv�xLbXLNFKMXLMPSZIGQ�FNLbXLSZFLaVJFGLEFJNQJULRFNQMSQIJLMJNLbQJNQJULNQHEPSFLGFHIKPSQIJkLIGLv�xLbXLISZFGL\MPHFHL
SZMSLSZFL̂IJSGM\SIGLMHHFGSHLMJNLSZFLzG\ZQSF\S[LbMHFNLIJLSZFLGF\IRRFJNMSQIJLI]LSZFL̂IJHSGP\SQIJL~MJMUFG[LNFSFGRQJFHL
jPHSQ]XLNFKMX[LSZFJLSZFL̂IJSGM\SLhQRFLHZMKKLbFLFlSFJNFNL]IGLHP\ZLGFMHIJMbKFLSQRFLMHLSZFLzG\ZQSF\SLRMXLNFSFGRQJF_ISZFGL
ÎJSGM\SIGH[LIGLSZFQGLMUFJSHLIGLFREKIXFFHkLHSGQWFH[LKI\WIPSHLIGLISZFGLKMbIGLNQHSPGbMJ\FHLvJISLMGQHQJUL]GIRLSZFLKMbIGL
EGM\SQ\FHLI]L̂IJSGM\SIGLIGLQSHLYPb\IJSGM\SIGH[LYPEEKQFGH[LIGLYPb�HPb\IJSGM\SIGHLSIL\IREKXLVQSZLSZFQGLIbKQUMSQIJHLMGQHQJUL
PJNFGLSZFL̂IJSGM\SxkLPJPHPMKKXLMNTFGHFLVFMSZFGL\IJNQSQIJHkL]GFQUZSLFRbMGUIFHLvEGITQNFNLSZMSLNFKMXHLbXLSZFL̂IJSGM\SIG[L
QSHLYPb\IJSGM\SIGH[LYPb�HPb\IJSGM\SIGHLIGLYPEEKQFGHLNILJISL\IJHSQSPSFLMJLFl\PHMbKFL\MPHFLI]LNFKMXxkL\ZMJUFHLQJLSZFL
VIGWLSILbFLEFG]IGRFNLbXLSZFL̂IJSGM\SIGLvJISL\MPHFNLIGLGFHPKSQJUL]GIRLSZFL]MQKPGFLI]LSZFL̂IJSGM\SIGLIGLQSHL
YPb\IJSGM\SIGH[LYPEEKQFGHLIGLYPb�HPb\IJSGM\SIGHxkLIGL\ZMJUFHLSILKMVHLIGLGFUPKMSQIJHLM]SFGLSZFLF]]F\SQTFLNMSFLI]LSZFL
ÎJSGM\S[LEGITQNFNLSZFL̂IJSGM\SIGLZMHLPHFNLMKKLGFMHIJMbKFLF]]IGSHLSILRQSQUMSFLSZFL]IGFUIQJUL\MPHFHkLSZFJLSZFL̂IJSGM\SIGL
HZMKKLbFLFJSQSKFNLSILMLNMXL]IGLNMXLFlSFJHQIJLI]LSZFL̂IJSGM\SLhQRFL]IGLSZFLFHSMbKQHZFNLNFKMXLSILSZFL\GQSQ\MKLEMSZLI]LSZFL
mIGWLHPbjF\SLSILSZFLEGITQHQIJHLI]LSZQHLzGSQ\KFL�LMJNLzGSQ\KFLw�_LzKKLISZFGLNFKMXHLI]LSZFLiGIjF\S[LQJ\KPNQJULbPSLJISLKQRQSFNL
SI[LzG\ZQSF\SLGFTQFVLMJN�IGLMEEGITMKLI]LHZIELNGMVQJUHLIGLISZFGLHPbRQSSMKH[LGFOPFHSHL]IGLQJ]IGRMSQIJ[L\KMGQ]Q\MSQIJH[L
HMREKFH[LMJNL\ZMJUFLIGNFGHkLaVJFGLH\ZFNPKFkLzG\ZQSF\SL\FGSQ]Q\MSQIJLI]LEMXRFJSkLEMXRFJSLbXLaVJFGLI]L̂IJSGM\SIG�HL
zEEKQ\MSQIJL]IGLiMXRFJSkL\IIGNQJMSQIJLMRIJULSZFL~PKSQEKFLiGQRFL̂IJSGM\SIGHkLPJMTMQKMbQKQSXLI]LRMSFGQMKHLMJN�IGL
FOPQERFJSkLHPGTFXQJU�SFHSQJUkL\KIHFIPS[LFS\_LMGFLNFFRFNLSILbFL]IGFHFFMbKFLMJNL\IJSFREKMSFNLMJN[LSZFGF]IGF[LHZMKKLJISL
]IGRLSZFLbMHQHL]IGLML\KMQRL]IGLMJLFlSFJHQIJLI]LSQRFLIGLMNNQSQIJMKL\IREFJHMSQIJLbXLSZFL̂IJSGM\SIG_LL������������������
��������������������� ����¡������ ��¢��¡�����£�¡�������¤������������¢����¥¥�����¤�¡ ������������¤�����¦�����
����¡�������������§��̈�����������¥��� ���¡��� �������������¥¥�����¡�£����������������¡����¡�¤�¡�����������¡�
����£�¡����§

cdeftfufu�hZFL̂IJSGM\SIGL]PGSZFGLM\WJIVKFNUFHLMJNLMUGFFHLSZMSLMNjPHSRFJSHLQJLSZFL̂IJSGM\SLhQRFLVQKKLbFLEFGRQSSFNL]IGL
MLNFKMXLIJKXLSILSZFLFlSFJSLHP\ZLNFKMXLvwxLQHLJISL\MPHFNLIGL\IPKNLJISLZMTFLbFFJLMJSQ\QEMSFNLbXLSZFL̂IJSGM\SIG[Lv�xL\IPKNL
JISLbFLKQRQSFNLIGLMTIQNFNLbXLSZFL̂IJSGM\SIG�HLSQRFKXLJISQ\FLSILSZFLaVJFGLI]LSZFLNFKMXLIGLGFMHIJMbKFLKQWFKQZIINLSZMSLML
NFKMXLVQKKLI\\PG[LMJNLv�xLQHLI]LMLNPGMSQIJLI]LRIGFLSZMJLIJFLvwxLNMX_L

cdeftfufg�hZFL̂IJSGM\SIG�HLQJMbQKQSXLSILHF\PGFLHP]]Q\QFJSLEFGHIJJFKL]IGLSZFLEFG]IGRMJ\FLI]LSZFLmIGWLHZMKKLJISL\IJHSQSPSFL
MLbMHQHL]IGLMJLFlSFJHQIJLI]LSQRF_LhZFL̂IJSGM\SIGLHZMKKLJISLbFLFJSQSKFNLSILMJLFlSFJHQIJLI]LSQRFLQ]LSZFLzG\ZQSF\SLIGL
ÎJHSGP\SQIJL~MJMUFGLHSIEHLSZFLmIGWLNPFLSILSZFLFlQHSFJ\FLI]LIGLGFMHIJMbKFLHPHEQ\QIJLI]LMLNF]Q\QFJ\XLQJLSZFLmIGW_

cdeftfuftLzJLFlSFJHQIJLI]LSZFL̂IJSGM\SLhQRF[LQ]LGFOPFHSFNLbXLSZFL̂IJSGM\SIG[LHZMKKLIJKXLbFL\IJHQNFGFNLM]SFGLSZFL
ÎJSGM\SIGLZMHLRMNFLGFMHIJMbKFLF]]IGSLSILGF\ITFGLSZFLKIHSLSQRF_LzJLFlSFJHQIJ[LIGLFlSFJHQIJH[LI]LSQRFLRMXLbFLUGMJSFNL
HPbjF\SLSILSZFLEGITQHQIJHLI]LSZQHLzGSQ\KFL�[LbPSLIJKXLM]SFGLVGQSSFJLMEEKQ\MSQIJLSZFGF]IGFLbXLSZFL̂IJSGM\SIG_LzJLFlSFJHQIJL
I]LSQRFLHZMKKLbFLIJKXL]IGLSZFLJPRbFGLI]LNMXHLI]LNFKMXLVZQ\ZLSZFLzG\ZQSF\SLRMXLNFSFGRQJFLSILbFLNPFLHIKFKXLSILSZFL\MPHFHL
HFSL]IGSZLQJLSZFLMEEKQ\MSQIJL]IGLFlSFJHQIJLI]LSQRF_LhZFL̂IJSGM\SIGLHZMKKLJISLbFLFJSQSKFNLSILGF\FQTFLMLHFEMGMSFLFlSFJHQIJLI]L
SQRFL]IGLFM\ZLIJFLI]LHFTFGMKL\MPHFHLI]LNFKMXLIEFGMSQJUL\IJ\PGGFJSKXkLbPSLQ]LMSLMKK[LIJKXLSZFLM\SPMKLEFGQINLI]LNFKMXLMHL
NFSFGRQJFNLbXLSZFL̂IJHSGP\SQIJL~MJMUFGLIGLzG\ZQSF\S_

cdeftfufrLzKKLGFOPFHSHL]IGLMNNQSQIJMKLSQRFLHZMKKLbFLRMNFLQJLVGQSQJU[LNFKQTFGFNLSILSZFL̂IJHSGP\SQIJL~MJMUFGLVQSZQJL]QTFL
v�xLNMXHL]GIRLSZFLSQRFLVZFJLSZFL\QG\PRHSMJ\FLVQSZLEISFJSQMKL]IGLNFKMXLbF\IRFHLGFMHIJMbKXLWJIVJLSILSZFL̂IJSGM\SIG[L
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FGHHIJKLMNOPNMIQGRLSKTKUISNVWUQWNMLRISFKJTKLFNKINKWLNXJQWUKLQKNTSMNYISFKJGQKUISNZTST[LJ\FNFTKUF]TQKUISNKWTKNKWLN
QJUKUQT̂NHTKWNI]NKWLN_IJ̀NWTFNOLLSNFU[SU]UQTSK̂PNT̂KLJLMNOPNKWLNML̂TPFNKINKWLNTQKUaUKULFNUSNbGLFKUIScNTSMNKWTKNKWLNdJIeLQKN
FQWLMĜLNQTSSIKNOLNRTUSKTUSLMNOPNJLfIJMLJUS[NIKWLJNTQKUaUKULFNVUKWUSNKWLNdJIeLQKNTKNSINQIFKgNhWUFNJLbGLFKNFWT̂̂NT̂FIN
QISKTUScNTKNTNRUSURGRcNKWLN]Î̂IVUS[NUS]IJRTKUISiNjklNMTKLNI]NFKTJKNI]NML̂TPmNjnlNFHLQU]UQNQTGFLNI]NML̂TPmNjolNL]]LQKNI]N
ML̂TPNISNQISFKJGQKUISNHJI[JLFFmNTSMNjplNMTKLNI]NKLJRUSTKUISNI]NML̂TPgNqHISNJLQLUHKNI]NKWLNYISKJTQKIJ\FNJLbGLFKN]IJNTSN
LrKLSFUISNI]NKURLcNKWLNsVSLJNVÛ̂NTFQLJKTUSNKWLN]TQKFNTSMNLrKLSKNI]NKWLNML̂TPcNTSMNRTPcNUSNUKFNFÎLNMUFQJLKUIScNLrKLSMNKWLN
KURLN]IJNQIRĤLKUISNI]NKWLNYISKJTQKIJ\FN_IJ̀NVWLSNUSNUKFNeGM[RLSKNFGQWNTSNLrKLSFUISNUFNeGFKU]ULMgNhWLNsVSLJ\FN
MLKLJRUSTKUISNVÛ̂NOLN]UST̂NTSMNOUSMUS[NUSNTSPN̂UKU[TKUISNQIRRLSQLMNOPNKWLNYISKJTQKIJNT[TUSFKNKWLNsVSLJNVWUQWNTJUFLFN
IGKNI]NKWLNsVSLJ\FNMLSUT̂NI]NTSNLrKLSFUISNI]NKURLNKINKWLNYISKJTQKIJgNXSPNTHHJIaT̂NI]NTSNLrKLSFUISNI]NKWLNYISKJTQKIJ\FN
KURLNKINQIRĤLKLNUKFN_IJ̀NFWT̂̂NOLNRLRIJUT̂UtLMNOPNVJUKKLSNQWTS[LNIJMLJcNFU[SLMNOPNKWLNsVSLJcNYISKJTQKIJcNXJQWUKLQKN
TSMNYISFKJGQKUISNZTST[LJgN_WLSNKWLNsVSLJNMLKLJRUSLFNKWTKNKWLNYISKJTQKIJNVÛ̂NOLN[JTSKLMNTSNLrKLSFUISNI]NKURLcNFGQWN
LrKLSFUISNFWT̂̂NOLNQIRHGKLMNUSNTQQIJMTSQLNVUKWNKWLN]Î̂IVUS[iN]IJNLTQWNMTPNI]NML̂TPNUSNKWLNQIRĤLKUISNI]NUKFN_IJ̀cNKWLN
YISKJTQKIJNFWT̂̂NOLNT̂̂IVLMNISLNMTPNI]NTMMUKUIST̂NKURLNKINQIRĤLKLNUKFNYISKJTQKgNhWLNYISKJTQKIJNFWT̂̂NSIKNOLNLSKUK̂LMNKIN
JLQLUaLNTNFLHTJTKLNLrKLSFUISNI]NKURLN]IJNLTQWNISLNI]NFLaLJT̂NQTGFLFNI]NML̂TPNIHLJTKUS[NQISQGJJLSK̂PmNJTKWLJcNIŜPNKWLN
TQKGT̂NHLJUIMNI]NML̂TPNTFNMLKLJRUSLMNOPNKWLNsVSLJNIJNUKFNXJQWUKLQKNRTPNOLNT̂̂IVLMgN

uvwxyxzx{N|TÛGJLNI]NKWLNYISKJTQKIJNKIN[UaLNVJUKKLSNSIKUQLNTFNJLbGUJLMNOPN}LQKUISN~gogkgpNIJNKINFKJUQK̂PNQIRĤPNVUKWNKWLN
JLbGUJLRLSKFNI]NXJKUQ̂LN~NFWT̂̂NOLNMLLRLMNQISQ̂GFUaL̂PNKINOLNTNVTUaLJNTSMNJL̂LTFLNI]NFGQWNQ̂TURcNTSMNFGQWNSIKUQLNFWT̂̂N
OLNTNQISMUKUISNHJLQLMLSKNKINKWLNYISKJTQKIJ\FNJU[WKNKINRT̀LNTNQ̂TURN]IJNTSPNQ̂TURNTJUFUS[NIGKNI]cNGSMLJNIJNUSNQISSLQKUISN
VUKWNKWLNYISKJTQKIJNIJNKWLNHLJ]IJRTSQLNI]NKWLN_IJ̀g

uvwxyx�NŶTURFNJL̂TKUS[NKINKURLNFWT̂̂NOLNRTMLNUSNTQQIJMTSQLNVUKWNTHĤUQTÔLNHJIaUFUISFNI]NXJKUQ̂LNk�g�IKVUKWFKTSMUS[N
TSPKWUS[NKINKWLNQISKJTJPNUSNKWLNYISKJTQKN�IQGRLSKFcNTSNLrKLSFUISNUSNKWLNYISKJTQKNhURLcNKINKWLNLrKLSKNHLJRUKKLMNTSMN
eGFKU]ULMNGSMLJN}LQKUISN~gogkcNFWT̂̂NOLNKWLNFÎLNJLRLMPNI]NKWLNYISKJTQKIJN]IJcNTSMNKWLNYISKJTQKIJNVTUaLFNUKFNJU[WKNKINTSPN
Q̂TURN]IJNMTRT[LFNKINKWLNLrKLSKNTJUFUS[N]JIRcNTSPNjklNML̂TPNUSNKWLNQIRRLSQLRLSKcNHJIFLQGKUIScNIJNQIRĤLKUISNI]NKWLN
_IJ̀mNjnlNWUSMJTSQLNIJNIOFKJGQKUISNUSNKWLNHLJ]IJRTSQLNI]NKWLN_IJ̀mNjolN̂IFFNI]NHJIMGQKUaUKPNIJNTQQL̂LJTKUISmNIJNjplN
IKWLJNQ̂TURFN]IJNMUFJGHKUIScNUSKLJ]LJLSQLcNUSL]]UQULSQULFcNURHLMTSQLcNWUSMJTSQLcNTQQL̂LJTKUIScNJLFLbGLSQUS[cNFQWLMĜLN
URHTQKFcN̂TQ̀NI]NKURL̂USLFFNOPNKWLNsVSLJNIJNUKFNQISFĜKTSKFcNTSMN̂TQ̀NI]NQIIJMUSTKUIScNLJJIJFNIJNIRUFFUISFNUSNKWLNMLFU[SN
I]NKWLNdJIeLQKcNQGRĜTKUaLNURHTQKNI]NRĜKUĤLNQWTS[LNIJMLJFcNML̂TPNTSMNIKWLJNURHTQKFNjQÎ̂LQKUaLNJL]LJJLMNKINWLJLUSNTFN
��L̂TPjFl�lgN�SNSINLaLSKNFWT̂̂NKWLNYISKJTQKIJNOLNLSKUK̂LMNKINTSPNQIRHLSFTKUISNIJNJLQIaLJPNI]NTSPNMTRT[LFNUSN
QISSLQKUISNVUKWNTSPN�L̂TPcNUSQ̂GMUS[cNOGKNSIKN̂URUKLMNKIcNML̂TPNQIFKFcN̂IFFNI]NHJIMGQKUaUKPNIJNL]]UQULSQPcN̂IFKNHJI]UKFcN
LrKLSMLMNeIOFUKLN[LSLJT̂NQISMUKUISFNTSMNWIRLNI]]UQLNIaLJWLTMcNQISFLbGLSKUT̂NMTRT[LFcN̂IFKNIHHIJKGSUKPNQIFKFcNURHTQKN
MTRT[LFcNIJNIKWLJNFURÛTJNJLRGSLJTKUISgNhWLNsVSLJ\FNLrLJQUFLNI]NTSPNI]NUKFNJU[WKFNIJNJLRLMULFNGSMLJNKWLNYISKJTQKN
�IQGRLSKFNjUSQ̂GMUS[cNOGKNSIKN̂URUKLMNKIcNIJMLJUS[NQWTS[LFNUSNKWLN_IJ̀cNIJNMUJLQKUS[NFGFHLSFUIScNJLFQWLMĜUS[NIJN
QIJJLQKUISNI]NKWLN_IJ̀lcNJL[TJM̂LFFNI]NKWLNLrKLSKNIJN]JLbGLSQPNI]NKWLNsVSLJ\FNLrLJQUFLNI]NFGQWNJU[WKFNIJNJLRLMULFcNFWT̂̂N
SIKNOLNQISFKJGLMNTFNUSKLJ]LJLSQLcNWUSMJTSQLNIJNIOFKJGQKUISNVUKWNKWLNYISKJTQKIJ\FNHLJ]IJRTSQLNI]NKWLN_IJ̀NTSMNFWT̂̂NSIKN
LSKUK̂LNKWLNYISKJTQKIJNKINTSPNTMMUKUIST̂NQIRHLSFTKUISgNhWLNYISKJTQKIJNFWT̂̂NUSQ̂GMLNTNSIfMTRT[LFf]IJfML̂TPNQ̂TGFLNUSN
T̂̂NFGOQISKJTQKFN]IJNKWLNHLJ]IJRTSQLNI]NKWLN_IJ̀g

uvwxyxyNhWUFN}LQKUISN~goNMILFNSIKNHJLQ̂GMLNJLQIaLJPNI]NMTRT[LFN]IJNML̂TPNOPNLUKWLJNHTJKPNGSMLJNIKWLJNHJIaUFUISFNI]NKWLN
YISKJTQKN�IQGRLSKFg�L̂TPFNKWTKNT]]LQKNKWLNFQWLMĜLMNQIRĤLKUISNI]NKWLN_IJ̀NTSMNTJLNTKKJUOGKTÔLNKINUSKLJ]LJLSQLN
OLKVLLSNZĜKUĤLNdJURLNYISKJTQKIJFcN}LHTJTKLNYISKJTQKIJFcN}GOQISKJTQKIJFcNFGHĤULJFcNGKÛUKPNQIRHTSULFNIJN
RGSUQUHT̂UKULFcNFWT̂̂NOLNQIRHLSFTKLMNFÎL̂PNOPNKWLN[JTSKUS[NI]NTSNLrKLSFUISNI]NKURLNKINKWLNYISKJTQKIJNOPNKWLNsVSLJNKIN
QIRĤLKLNKWLN_IJ̀NVUKWIGKNQWTJ[LFNKINKWLNsVSLJgNhWLNHTJKULFNTQ̀SIV̂LM[LNKWTKNKWLNYISKJTQKNhURLNKT̀LFNUSKINTQQIGSKN
KWLNKURLNSLQLFFTJPN]IJNJLaULVNI]NFWIHNMJTVUS[FcNMLFU[SNLJJIJFNIJNIRUFFUISFcNQIIJMUSTKUISNTRIS[FKNYISKJTQKIJFcNQWTS[LN
IJMLJFcNML̂TPFNUSQGJJLMNOPNFLTFIST̂N̂URUKTKUISFNTSMNIKWLJNTMRUSUFKJTKUaLNHJIQLFFUS[NOPNT̂̂NHTJKULFNUSaÎaLMNTSMNTJLNSIKN
QIRHLSFTKIJPgNhWLNYISKJTQKIJNT[JLLFNKWTKNUKNWTFNUSQ̂GMLMNUSNUKFN�UMNHJUQLFNKWLNTMMUKUIST̂NQIFKNI]NMIUS[NVIJ̀NGSMLJNKWUFN
YISKJTQKNQTGFLMNOPNUSKLJ]LJLSQLNI]NIKWLJNdJURLNYISKJTQKIJFcN}LHTJTKLNYISKJTQKIJFcN}GOQISKJTQKIJFcNLKQgNTSMNKWLNIKWLJN
SISfQIRHLSFTKIJPN�L̂TPFNMLFQJUOLMNTOIaLg

uvwxyx�N_WLSNKWLNYISKJTQKNhURLNWTFNOLLSNLrKLSMLMcNTFNHJIaUMLMNGSMLJN}LQKUISN~gocNFGQWNLrKLSFUISNI]NKURLNFWT̂̂NSIKNOLN
QISFUMLJLMNTFNeGFKU]PUS[NLrKJTNQIRHLSFTKUISNKINKWLNYISKJTQKIJN]IJNTMRUSUFKJTKUaLNQIFKFcNWIRLNI]]UQLcNLFKURTKUS[cN
LrKLSMLMN[LSLJT̂NQISMUKUISFNIJNIKWLJNFURÛTJNURHTQKNQIFKFgNhWLNYISKJTQKIJNTQ̀SIV̂LM[LFNKWTKNUSNT[JLLUS[NKINKWLN
YISKJTQKN}GRNUKNTFFLFFLMNKWLNHIKLSKUT̂NURHTQKNI]NKWLN̂URUKTKUISFNUSN}LQKUISN~gognNISNUKFNTOÛUKPNKINJLQIaLJNTMMUKUIST̂N
QIRHLSFTKUISNUSNQISSLQKUISNVUKWNTN_IJ̀NML̂TPcNUSKLJ]LJLSQLcNURHTQKNIJNWUSMJTSQLNTSMNT[JLLFNKWTKNKWIFLN̂URUKTKUISFN
FWT̂̂NTHĤPNJL[TJM̂LFFNI]NKWLNTQQGJTQPNI]NKWLNYISKJTQKIJ\FNTFFLFFRLSKNIJNTQKGT̂NQIFKFNUSQGJJLMNOPNKWLNYISKJTQKIJg
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FGHIJIKLMNLOPQLRSTOUVWOSULXYZ[\OXLVL]UŜUQXXLUQ]SUOL\T_\WVO\T̂ L̀SULSOPQUa\XQLQb]UQXXQXLVTL\TOQTO\STLOSLVWP\QcQ̀L
WS[]dQO\STLSNLOPQLeSUfL]U\SULOSLVTgLWS[]dQO\STL_VOQLUQhY\UQ_LZgLOPQLRSTOUVWOLiSWY[QTOXLSULQb]\UVO\STLSNLOPQLRSTOUVWOL
j\[Q̀LTSLd\VZ\d\OgLSNLOPQLkaTQULOSLOPQLRSTOUVWOSULNSULVTgLNV\dYUQLSNLOPQLRSTOUVWOSULOSLXSLWS[]dQOQLOPQLeSUfLXPVddLZQL
WUQVOQ_LSUL\[]d\Q_lL

FGHIJImLjPQL\TOQTOLSNLOPQLRSTOUVWOL\XLNSULeSUfLOSLNSddSaLVLdŜ\WVdLXQhYQTWQlLjPQLRSTOUVWOSÙLPSaQcQÙL[VgLZQLUQhY\UQ_L
ZgLOPQLkaTQÙLRSTXOUYWO\STLnVTV̂QULSULoUWP\OQWOLOSLOQ[]SUVU\dgLS[\OLSULdQVcQLSYOLVTgLXQWO\STLSNLeSUfLSUL]QUNSU[L
eSUfLSYOLSNLXQhYQTWQlLkYOLSNLXQhYQTWQLaSUfLVT_LWS[QLZVWfLO\[QLOSLOPQXQLVUQVXLXPVddLZQL]QUNSU[Q_LVOLTSLV__\O\STVdL
WSXOLOSLOPQLkaTQUl

FGHIJIpLRdV\[XLUQdVO\T̂LOSLRSTOUVWOLj\[QLXPVddLZQL[V_QL\TLVWWSU_VTWQLa\OPLV]]d\WVZdQL]USc\X\STXLSNLoUO\WdQLqrl

FGHIsGtuvwuxyz{xGxy|y}{~
FGHIsI�GRSTOUVWOSULUQVd\�QXLOPVOLO\[QL\XLSNLOPQLQXXQTWQLSTLOP\XLRSTOUVWOLVT_LOPQLRSTXOUYWO\STL�WPQ_YdQLXPVddLZQL
XYZ[\OOQ_L]QUL�QWO\STXL\TWdY_Q_LPQUQ\TlLMTLOPQLQcQTOLOPQLRSTOUVWOSULNV\dXLOSLXYZ[\OLVLRSTXOUYWO\STL�WPQ_YdQLZgLXV\_L
_VOQ̀LOPQLXY[L]QULWVdQT_VUL_VgLSNL��q����Lk��Lj�k��o�iLik��o��La\ddLZQLXYZOUVWOQ_LNUS[LOPQLRSTOUVWOL�Y[L
_YQLOPQLRSTOUVWOSUL\TLOPQLNSU[LSNLVLWPVT̂QLSU_QUl

FGHIsI�GRSTOUVWOSULUQVd\�QXLOPVOLO\[QL\XLSNLOPQLQXXQTWQLSTLOP\XLRSTOUVWOLVT_LOPQLWS[]dQO\STL_VOQLNSULVTgLaSUfLSULOPQL_VOQL
SNL�YZXOVTO\VdLRS[]dQO\STLXPVddLZQLTSLdVOQULOPVTLOPQL_VOQL\T_\WVOQ_L\TLOPQXQLRSTOUVWOLiSWY[QTOXlLLjPQLRSTOUVWOSUL
YT_QUXOVT_XLOPVOLOPQLXYZXOVTO\VdL_\XUY]O\STLSNLOPQL�WPSSdLi\XOU\WO�XLQ_YWVO\STVdL]USWQXXLa\ddLSWWYUL\NLOPQL]US�QWOL\XLTSOL
WS[]dQOQ_LZgLOPQL_VOQXLSYOd\TQ_L\TLi\c\X\STLqLSNLOPQLX]QW\N\WVO\STXlLLMTLOPQLQcQTOLOPVOLOPQLRSTOUVWOSULNV\dXLOSLWS[]dQOQL
VTgLaSUfLSULXYZXOVTO\VddgLWS[]dQOQLOPQLaSUfLYT_QULOPQLRSTOUVWOLZgLXV\_LXWPQ_YdQ̀LOPQLXY[L]QULWVdQT_VUL_VgLSNL��q̀����L
k��Lj�k��o�iLik��o��La\ddLZQL_Q_YWOQ_LNUS[LOPQLRSTOUVWOL�Y[L_YQLOPQLRSTOUVWOSUL\TLOPQLNSU[LSNLVLWPVT̂QL
SU_QÙLQbWQ]OL\TLWVXQXLaPQUQLVL_QdVgL\XL_YQLOSLYTNSUQXQQVZdQLWVYXQXLZQgST_LOPQLWSTOUSdLVT_La\OPSYOLOPQLNVYdOLSUL
TQ̂d\̂QTWQLSNLOPQLRSTOUVWOSÙL\TWdY_\T̂LVWOXLSNL�S_̀LSULSNLOPQL�YZd\WLQTQ[g̀LVWOXLSNLOPQL̂ScQUT[QTÒL\TLQ\OPQUL
XScQUQ\̂TLSULWSTOUVWOYVdLWV]VW\Og̀LN\UQX̀LNdSS_X̀LQ]\_Q[\WX̀L����������������� ¡�¢�£�¤¥¡¢¥¦�£§LhYVUVTO\TQLUQXOU\WO\STXL
��������̈¡ ©���������� ¡�¢�£�¤¥¡¢¥¦�£§ªLNUQ\̂POLQ[ZVÛSX̀LSUL_QdVgXLSNL�YZWSTOUVWOSUXLSULXY]]d\QUXL_YQLOSLXYWPL
WVYXQXlLLiQdVgXL\TLVWhY\X\O\STLSNL[VOQU\VdXLSOPQULOPVTLZgLUQVXSTLSNLNUQ\̂POLQ[ZVÛSQXLa\ddLTSOLWSTXO\OYOQLVL_QdVgL
QbWYXVZdQLYT_QULOP\XL]USc\X\STXLYTdQXXLV]]UScQ_LZgLOPQLkaTQUL\TLaU\O\T̂l

e\OP\TLN\cQL�r�LWVdQT_VUL_VgXLNUS[LOPQLSWWYUUQTWQLSNLVTgLXYWPL_QdVg̀LOPQLRSTOUVWOSULXPVddLTSO\NgLOPQLkaTQUL\TLaU\O\T̂L
OPQLWVYXQLSNL_QdVglLLjPQLkaTQULa\ddLVXWQUOV\TLOPQLNVWOXLVT_LQbOQTOLSNLOPQL_QdVg̀LVT_LQbOQT_LOPQLO\[QLNSULWS[]dQO\T̂LOPQL
eSUfLaPQTL\TLP\XL�Y_̂[QTOLOPQLN\T_\T̂XLSNLNVWOL�YXO\NgLXYWPLVTLQbOQTX\STlLLkaTQU�XLN\T_\T̂XLSNLNVWOLa\ddLZQLN\TVdLVT_L
Z\T_\T̂LSTLVTgLd\O\̂VO\STl

jPQLXV\_LXY[L]QULWVdQT_VUL_VgLXPVddLWSTXO\OYOQLOPQL�\hY\_VOQ_LiV[V̂QXL\TWYUUQ_LZgLOPQLkaTQULNSULQVWPL_VgLSNLOPQL
_QdVgLZQgST_LOPQLV̂UQQ_LY]STL_VOQXlLL�YWPL�\hY\_VOQ_LiV[V̂QXLXPVddLZQL\TLV__\O\STLOSLVTgLSOPQUL_V[V̂QXL�SOPQULOPVTL
ZgLUQVXSTLSNL_QdVg�LkaTQUL[VgL\TWYULVXLVLUQXYdOLSNLRSTOUVWOSU�XLZUQVWPLSNLRSTOUVWOl

MTLOPQLQcQTOLOPQLRSTOUVWOSULNV\dXLOSLWS[]dQOQLVddLaSUfLYT_QULOP\XLRSTOUVWOLZgLXV\_LXWPQ_YdQ_L_VOQX̀LOPQLRSTOUVWOSULa\ddL
TSOLZQL]QU[\OOQ_LOSL]QUNSU[LVTgLaSUfL_YU\T̂LOPQLTSU[VdLXWPSSdLPSYUXlLL�YWPLaSUfLXPVddLSTdgLZQL]QUNSU[Q_LVNOQULXWPSSdL
PSYUX̀L�VOYU_VgX̀L�YT_VgX̀LPSd\_VgXLSUL]QU\S_XLaPQTLXWPSSdL\XLYTSWWY]\Q_LVOLTSLV__\O\STVdLWSXOLSNLVTgLf\T_LOSLOPQL
kaTQUlLLMTLV__\O\STLOSL�\hY\_VOQ_LiV[V̂QX̀LOPQLRSTOUVWOSULXPVddLZQLd\VZdQLNSULVddLV__\O\STVdLWSXOXL\TWYUUQ_LZgLOPQL
kaTQULOSL]USc\_QLXOVNǸLoUWP\OQWÒLVT_LkaTQU�XL�Q]UQXQTOVO\cQL]QUXSTTQdLVXLUQhY\UQ_LOSL[VfQLNVW\d\OgLVWWQXX\ZdQLZgL
RSTOUVWOSULVT_L]QUNSU[L\TX]QWO\STXL_YU\T̂LXYWPLSNNLPSYUXlLLMTLOPQLQcQTOLOPVOLOPQLWS[]dQO\STL_VOQXLVUQLTSOL[QÒL
\TX]QWO\STXLa\ddLZQL]QUNSU[Q_LSTWQLQVWPLaQQfLYTdQXX̀LOPQLkaTQULSULOPQLoUWP\OQWOL_QOQU[\TQ̀LVOLOPQ\ULXSdQL_\XWUQO\ST̀L
OPVOLV__\O\STVdL\TX]QWO\STXLVUQLTQQ_Q_l

oddLWSXOXL\TWYUUQ_LZgLOPQLkaTQÙLkaTQU�XL�Q]UQXQTOVO\cQ̀LoUWP\OQWÒLoUWP\OQWO�XLWSTXYdOVTOX̀LNSULOPQLWSXOLSNLV__\O\STVdL
\TX]QWO\STX̀LVOLOPQLUVOQLSNL��«���L�M��jL���i��iLik��o��L]QUL\TX]QWO\STLSUL[SUQL_YQLOSLO\[QLUQhY\UQ[QTOX̀L
a\ddLZQLXYZOUVWOQ_LNUS[L]Vg[QTOL_YQLOPQLRSTOUVWOSUlLLMNLOPQLV[SYTOL_YQLOPQLRSTOUVWOSULNSUL]Vg[QTOL\XL\TXYNN\W\QTÒLVTgL
_QN\W\QTWgLXPVddLZQL]V\_LZgLOPQLRSTOUVWOSULOSLOPQLkaTQUlLo__\O\STVddg̀LVLWSXOLSNL�¬r�L]QUL_VgLNSULQbOQT_Q_L
RSTXOUYWO\STLnVTV̂Q[QTOLO\[QLa\ddLZQLWPVÛQ_LOSLOPQLRSTOUVWOSULWVYX\T̂LOPQL_QdVgl
y}{Gsp
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FGHIJIJKLMNKOPQRSTURKVWXKYZKZRTRN[KYQKRMNK\]SNNXNQRKTQ[̂KYQU_W[YQ]KTWRMPSỲN[KT[aWZRXNQRẐKYZKRMNKRPRT_KTXPWQRK
bTcTd_NKdcKRMNKefQNSKRPKRMNKOPQRSTURPSKgPSKbNSgPSXTQUNKPgKRMNKhPSiKWQ[NSKRMNKOPQRSTURKjPUWXNQRZkKlPRfYRMZRTQ[YQ]K
TQcRMYQ]KRPKRMNKUPQRSTScKUPQRTYQN[KYQKRMNKOPQRSTURKjPUWXNQRẐKRMNKefQNSKXTcKfYRMMP_[KPSKPggZNRKTQcKbTcXNQRKRPKRMNK
OPQRSTURPSKYgKTQ[KgPSKZPK_PQ]KTZKRMNKOPQRSTURPSKgTY_ZKRPKbNSgPSXKTQcKPgKYRZKPd_Y]TRYPQZKWQ[NSKTQcKPgKRMNKOPQRSTURK
jPUWXNQRZmKbSPnY[N[̂KMPfNnNŜKRMTRKTQcKZWUMKMP_[dTUiZKZMT__KdNK_YXYRN[KRPKTQKTXPWQRKZWggYUYNQRKYQKRMNKSNTZPQTd_NK
PbYQYPQKPgKRMNKefQNSKRPKUWSNKTQcK[NgTW_RKPSKgTY_WSNKPgKbNSgPSXTQUNKdcKRMNKOPQRSTURPSk
opqrGst

hMNSNKRMNKOPQRSTURKYZKdTZN[KPQKTKZRYbW_TRN[KZWXKPSKuWTSTQRNN[KvTwYXWXKxSYUN̂KRMNKOPQRSTURPSKZMT__KZWdXYRKTK
ZUMN[W_NKPgKnT_WNZKRPKRMNKOPQZRSWURYPQKvTQT]NŜKdNgPSNKRMNKgYSZRK\bb_YUTRYPQKgPSKxTcXNQR̂KT__PUTRYQ]KRMNKNQRYSNK
OPQRSTURKVWXKRPKRMNKnTSYPWZKbPSRYPQZKPgKRMNKhPSikKLMNKZUMN[W_NKPgKnT_WNZKZMT__KdNKbSNbTSN[KYQKRMNKgPSX̂KTQ[KZWbbPSRN[K
dcKRMNK[TRTKRPKZWdZRTQRYTRNKYRZKTUUWSTUĉKSNyWYSN[KdcKRMNKOPQZRSWURYPQKvTQT]NSKTQ[KRMNK\SUMYRNURkKLMYZKZUMN[W_N̂KWQ_NZZK
PdaNURN[KRPKdcKRMNKOPQZRSWURYPQKvTQT]NSKPSK\SUMYRNUR̂KZMT__KdNKWZN[KTZKTKdTZYZKgPSKSNnYNfYQ]KRMNKOPQRSTURPSzZK
\bb_YUTRYPQZKgPSKxTcXNQRkKLMNKOPQZRSWURYPQKvTQT]NSKZMT__KgPSfTS[KRPKRMNK\SUMYRNURKRMNKOPQRSTURPSzZKZUMN[W_NKPgK
nT_WNZkK\QcKUMTQ]NZKRPKRMNKZUMN[W_NKPgKnT_WNZKZMT__KdNKZWdXYRRN[KRPKRMNKOPQZRSWURYPQKvTQT]NSKTQ[KZWbbPSRN[KdcKZWUMK
[TRTKRPKZWdZRTQRYTRNKYRZKTUUWSTUcKTZKRMNKOPQZRSWURYPQKvTQT]NSKTQ[KRMNK\SUMYRNURKXTcKSNyWYSN̂KTQ[KWQ_NZZKPdaNURN[KRPKdcK
RMNKOPQZRSWURYPQKvTQT]NSKPSKRMNK\SUMYRNUR̂KZMT__KdNKWZN[KTZKTKdTZYZKgPSKSNnYNfYQ]KRMNKOPQRSTURPSzZKZWdZNyWNQRK
\bb_YUTRYPQZKgPSKxTcXNQRkFGHI{IJKhYRMYQK|}K[TcZKPgKOPQRSTURK\fTS[̂KRMNKOPQRSTURPSKZMT__KZWdXYRKRPKRMNKOPQZRSWURYPQK
vTQT]NSKTKZUMN[W_NKPgKnT_WNZKT__PUTRN[KRPKnTSYPWZKbPSRYPQZKPgKRMNKhPSiKgPSKNTUMKdWY_[YQ]̂KbSNbTSN[KYQKRMNKUWSSNQR_cK
TWRMPSỲN[KgPSXKPgK\~\KjPUWXNQRKu�}|K�KOPQRYQWTRYPQKVMNNRKTQ[KZWbbPSRN[KdcKZWUMK[TRTKRPKZWdZRTQRYTRNKYRZKTUUWSTUcK
TZKRMNKOPQZRSWURYPQKvTQT]NSKTQ[K\SUMYRNURKXTcKSNyWYSNkKLMYZKZUMN[W_N̂KWQ_NZZKPdaNURN[KRPKdcKRMNKOPQZRSWURYPQK
vTQT]NSKPSK\SUMYRNUR̂KZMT__KdNKWZN[KTZKTKdTZYZKgPSKSNnYNfYQ]KRMNKOPQRSTURPSzZK\bb_YUTRYPQZKgPSKxTcXNQRkKLMNKZUMN[W_NK
PgKnT_WNZKZMT__KZRTRNKRMNKQTXNZKPgKT__KVWdUPQRSTURPSẐKVWd�ZWdUPQRSTURPSZKTQ[KXTRNSYT_KZWbb_YNSZKTQ[KRMNKTXPWQRZKRPK
dNUPXNK[WNKRPKNTUMKdSNTi[PfQKdcKZbNUYgYUTRYPQKZNURYPQkKLMNKZUMN[W_NKPgKnT_WNZKZMT__KUPQRTYQ̂KT_PQ]KfYRMKYQ[YnY[WT_K
fPSiKYRNXẐKZNbTSTRNK_YQNKYRNXZKgPSK���KXPdY_ỲTRYPQ̂KdPQ[ẐKYQZWSTQUN̂KNRUk̂K���KnT_WNKPgKT[XYQYZRSTRYnNKU_PZNKPWRK
ZWdXYRRT_ẐK�|�K\__PfTQUN�Z�KYgKSNyWYSN[KN_ZNfMNSNKYQKRMNKxSPaNURKvTQWT_̂K���KZNbTSTRNKZWdRPRT_ZKdcKdWY_[YQ]̂KTQ[K���K
dWY_[YQ]ZKgWSRMNSKZNbTSTRN[KdNRfNNQK�\[[YRYPQZ�lNfKOPQZRSWURYPQ�KTQ[K��NQPnTRYPQZ��NUPQZRSWURYPQ�KTZKTbb_YUTd_NkK
\RKRMNK[YSNURYPQKPgKRMNK\SUMYRNUR̂KYRKZMT__KYQU_W[NKyWTQRYRYNẐKYgKTbb_YUTd_NkKLMNKRPRT_KgPSKT__KYRNXZKZMT__KT]]SN]TRNKRMNK
OPQRSTURKVWXk

FGHI{I{K\QcKZUMN[W_NKPgKnT_WNZKRMTRKgTY_ZKRPKYQU_W[NKZWggYUYNQRK[NRTY_̂KYZKWQdT_TQUN[KPSKNwMYdYRZK�gSPQRK_PT[YQ]�KPgKRMNK
nT_WNKPgKRMNKOPQRSTURPSzZKhPSiKfY__KdNKSNaNURN[kK�WSRMNSXPSN̂KYgKRMNKZUMN[W_NKPgKnT_WNZKMTZKdNNQKTbbSPnN[KdcKRMNK
OPQZRSWURYPQKvTQT]NSKTQ[KRMNK\SUMYRNURKTQ[KYZKZWdZNyWNQR_cKWZN[̂KdWRK_TRNSKYZKgPWQ[KdcKRMNKOPQZRSWURYPQKvTQT]NSKPSK
\SUMYRNURKRPKdNKYXbSPbNSKgPSKTQcKSNTZPQ̂KZWggYUYNQRKgWQ[ZKZMT__KdNKfYRMMN_[KgSPXKRMNKOPQRSTURPSzZKgWRWSNKTbb_YUTRYPQZK
gPSKbTcXNQRKRPKNQZWSNKTQKT[NyWTRNKSNZNSnNK�NwU_WZYnNKPgKQPSXT_KSNRTYQT]N�KRPKUPXb_NRNKRMNKOPQRSTURPSzZKhPSikK

FGHI{I�KLMNKZUMN[W_NKPgKnT_WNZKZMT__KdNK[STgRN[KZPKTZKRPKSNg_NURKXW_RYb_NKUPQZRSWURYPQKZYRNẐKXW_RYb_NK_PUTRYPQZKfYRMYQK
NTUMKZYRN̂KT[[YRYPQZKnNSZWZKSNQPnTRYPQZKPgKfPSîKTQ[KRMNK_YiNKZPKTZKRPKZTRYZgcKTQcKlNfK�PSiKVRTRNK�[WUTRYPQKjNbTSRXNQRK
SNyWYSNXNQRZKgPSKRMNKxSPaNURk

�

FGHI�IJK\RK_NTZRKgYgRNNQK[TcZKdNgPSNKRMNK[TRNKNZRTd_YZMN[KgPSKNTUMKbSP]SNZZKbTcXNQR̂K~QKTUUPS[TQUNKfYRMK\SRYU_NK�KPgKRMNK
\]SNNXNQRKTQ[KRMNKxTcXNQRKxSPUN[WSNZKYQKRMNKVbNUYgYUTRYPQẐKRMNKOPQRSTURPSKZMT__KZWdXYRKRPKRMNKOPQZRSWURYPQK
vTQT]NSK\SUMYRNURKTQKYRNXỲN[K\bb_YUTRYPQKgPSKxTcXNQRKbSNbTSN[KYQKTUUPS[TQUNKfYRMKRMNKZUMN[W_NKPgKnT_WNẐKYgK
SNyWYSN[KWQ[NSKVNURYPQK�k�̂KgPSKUPXb_NRN[KbPSRYPQZKPgKRMNKhPSik�LMNKTbb_YUTRYPQKZMT__KdNKQPRTSỲN[̂KYgKSNyWYSN[̂KTQ[K
ZWbbPSRN[KdcKT__K[TRTKZWdZRTQRYTRYQ]KRMNKOPQRSTURPSzZKSY]MRKRPKbTcXNQRKRMTRKQPRTSỲN[KTQ[KSNg_NURYQ]KSNRTYQT]NKTZK
bSPnY[N[KN_ZNfMNSNKYQKRMNKOPQRSTURKjPUWXNQRZkK\bb_YUTRYPQZKgPSKxTcXNQRKfY__KdNKYQKRMNKUWSSNQR_cKTWRMPSỲN[KgPSXKPgK
\~\KjPUWXNQRKu�|�K�K�}��̂K�\bb_YUTRYPQKTQ[KONSRYgYUTRNKgPSKxTcXNQR̂�KTUUPXbTQYN[KdcK\~\KjPUWXNQRKu�}|�����̂K
�OPQRYQWTRYPQKVMNNR̂�KTQ[KXWZRKYQU_W[NK�T[[KTQ[�PSK[N[WUR�KT[aWZRXNQRZKRPKRMNKOPQRSTURKVWXKSNZW_RYQ]KgSPXKhPSiK
bNSgPSXN[KWQ[NSKTbbSPnN[KOMTQ]NKeS[NSZK�ZbNUYgYN[KWQ[NSK\SRYU_NK��KTQ[KZMT__KdNKZMPfQKZNbTSTRN_cKPQKRMNKTbb_YUTRYPQK
gPSKbSNnYPWZKTQ[KUWSSNQRKbNSYP[ZkK�TUMK\bb_YUTRYPQKTQ[KONSRYgYUTRNKPgKxTcXNQRKZMT__KdNKTUUPXbTQYN[KdcKRfPK���KUPbYNZK
PgKRMNKxTcK\bb_YUTRYPQK�YNQKhTYnNSKTQ[K�N_NTZNKYQKRMNKgPSXKZNRKgPSRMKYQKRMNKxTcXNQRKxSPUN[WSNZKYQKRMNKVbNUYgYUTRYPQZkK
�TUMK\bb_YUTRYPQKgPSKxTcXNQRKZMT__KdNKbSNbTSN[KYQKZWUMKgPSXKTQ[KZWbbPSRN[KdcKZWUMK[TRTKRPKZWdZRTQRYTRNKRMNK
OPQRSTURPSzZKSY]MRKRPKbTcXNQRZKTZKRMNKefQNŜKOPQZRSWURYPQKvTQT]NSKPSK\SUMYRNURKSNyWYSN̂KZWUMKTZKUPbYNZKPgK
SNyWYZYRYPQẐKTQ[KSN_NTZNZKPgKfTYnNSZKPgK_YNQKgSPXKVWdUPQRSTURPSZKTQ[KZWbb_YNSẐKTQ[KZMT__KSNg_NURKSNRTYQT]NKYgKbSPnY[N[K
gPSKYQKRMNKOPQRSTURKjPUWXNQRZkXTcKSNyWYSNKZWUMKTZKUPbYNZKPgKSNyWYZYRYPQZKgSPXKVWdUPQRSTURPSKTQ[KXTRNSYT_KZWbb_YNSZkK
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FGHIJKLLMNHGONPQJRPSJTGUVWQOJRPSXGSYWYJOPJOIWJZXQWSJ[UJOIWJ\PQ]OŜHONPQJ_GQG̀WSJPSJKSHINOWHOJ]IGMMJ[WJ]̂[aWHOJOPJ
ĜYNOJGQYJGLLSPbGMJ[UJOIWJZXQWSJNQJGHHPSYGQHWJXNOIJOIWJZXQWSc]JQPSVGMJĜYNOd

efghihjhjJK]JLSPbNYWYJNQJkWHONPQJldmdnoJ]̂HIJGLLMNHGONPQ]JVGUJNQHM̂YWJSWp̂W]O]JRPSJLGUVWQOJPQJGHHP̂QOJPRJHIGQ̀W]JNQJ
OIWJqPSrJOIGOJIGbWJ[WWQJLSPLWSMUJĜOIPSNsWYJ[UJ\PQ]OŜHONPQJ\IGQ̀WJtNSWHONbW]oJPSJ[UJNQOWSNVJYWOWSVNQGONPQ]JPRJOIWJ
\PQ]OŜHONPQJ_GQG̀WSJGQYJKSHINOWHOoJ[̂OJQPOJUWOJNQHM̂YWYJNQJ\IGQ̀WJZSYWS]duIWJ\PQ]OŜHONPQJ_GQG̀WSJGQYJKSHINOWHOJ
]IGMMJSWbNWXJOIWJGLLMNHGONPQJRPSJLGUVWQOJ]̂[VNOOWYJ[UJOIWJ\PQOSGHOPSJGQYJ]IGMMJGYbN]WJOIWJ\PQOSGHOPSJPRJGQUJ
GYâ]OVWQO]JOPJ[WJVGYWJOIWSWOPdJuIWJ\PQ]OŜHONPQJ_GQG̀WSJGQYvPSJOIWJKSHINOWHOJVGUJVGrWJ]̂HIJGYâ]OVWQO]ĴQYWSJOIWJ
HNSĤV]OGQHW]J]WOJRPSOIJNQJkWHONPQJndwdxdJyRJGQUJ]̂HIJGYâ]OVWQO]JGSWJVGYWJ[UJOIWJKSHINOWHOJPSJ\PQ]OŜHONPQJ_GQG̀WSoJ
OIWJ\PQOSGHOPSJ]IGMMJ]̂[VNOJGQJPSǸNQGMJNOWVNsWYJSWbN]WYJGLLMNHGONPQJXNOIJGMMJYPĤVWQOGONPQJSWp̂NSWYJ[UJkWHONPQJndmdxd

efghihjhzJKLLMNHGONPQ]JRPSJTGUVWQOJ]IGMMJQPOJNQHM̂YWJSWp̂W]O]JRPSJLGUVWQOJRPSJLPSONPQ]JPRJOIWJqPSrJRPSJXINHIJOIWJ
\PQOSGHOPSJYPW]JQPOJNQOWQYJOPJLGUJGJk̂[HPQOSGHOPSJPSJ]̂LLMNWSoĴQMW]]J]̂HIJqPSrJIG]J[WWQJLWSRPSVWYJ[UJPOIWS]JXIPVJ
OIWJ\PQOSGHOPSJNQOWQY]JOPJLGUdK]JLSPbNYWYJNQJkWHONPQJldmdnoJ]̂HIJGLLMNHGONPQ]JVGUJNQHM̂YWJSWp̂W]O]JRPSJLGUVWQOJPQJ
GHHP̂QOJPRJHIGQ̀W]JNQJOIWJqPSrJOIGOJIGbWJ[WWQJLSPLWSMUJĜOIPSNsWYJ[UJ\PQ]OŜHONPQJ\IGQ̀WJtNSWHONbW]oJPSJ[UJNQOWSNVJ
YWOWSVNQGONPQ]JPRJOIWJ\PQ]OŜHONPQJ_GQG̀WSJGQYJKSHINOWHOoJ[̂OJQPOJUWOJNQHM̂YWYJNQJ\IGQ̀WJZSYWS]d

efghihjhiJKLLMNHGONPQ]JRPSJTGUVWQOJ]IGMMJQPOJNQHM̂YWJSWp̂W]O]JRPSJLGUVWQOJRPSJLPSONPQ]JPRJOIWJqPSrJRPSJXINHIJOIWJ
\PQOSGHOPSJYPW]JQPOJNQOWQYJOPJLGUJGJk̂[HPQOSGHOPSJPSJVGOWSNGMJ]̂LLMNWSĴQMW]]J]̂HIJqPSrJIG]J[WWQJLWSRPSVWYJ[UJPOIWS]J
XIPVJOIWJ\PQOSGHOPSJNQOWQY]JOPJLGUd

efghihjh{J|QONMJk̂[]OGQONGMJ\PVLMWONPQoJOIWJZXQWSJ]IGMMJLGUJQNQWOU}RNbWJLWSHWQOJ~nw��JPRJOIWJGVP̂QOJŶWJOIWJ
\PQOSGHOPSJPQJGHHP̂QOJPRJLSP̀SW]]JLGUVWQO]oJMW]]JGQJGVP̂QOJQWHW]]GSUJOPJ]GON]RUJGQUJHMGNV]oJMNWQ]oJPSJâỲVWQO]J
G̀GNQ]OJ\PQOSGHOPSoJXINHIJIGbWJQPOJ[WWQJ]̂NOG[MUJYN]HIGS̀WYdJyQJGHHPSYGQHWJXNOIJkWHONPQJnd�dwoJOIWJZXQWSJ]IGMMJLGUJ
OIWJWQONSWJGVP̂QOJSWOGNQWYJRSPVJLSWbNP̂]JLSP̀SW]]JLGUVWQO]JMW]]JOXPJ~��JONVW]JOIWJGVP̂QOJSWp̂NSWYJOPJHPVLMWOWJNOWV]J
NYWQONRNWYJNQJGJMN]OJLSWLGSWYJNQJGHHPSYGQHWJXNOIJkWHONPQJnd�d�JGQYJOIWJGVP̂QOJSWp̂NSWYJOPJ]GON]RUJGQUJP̂O]OGQYNQ̀JHMGNV]oJ
MNWQ]oJPSJâỲVWQO]JG̀GNQ]OJOIWJ\PQOSGHOPSd

efghihjh�JuIWJ\PQOSGHOPSJGQYJNO]Jk̂[HPQOSGHOPS]JGSWJSWp̂NSWYJOPJ]̂[VNOJHWSONRNWYJLGUSPMMJNQRPSVGONPQJOPJOIWJZXQWSJNQJ
GHHPSYGQHWJXNOIJ�WXJ�PSrJkOGOWJ�GXd

efghihzJ|QMW]]JPOIWSXN]WJLSPbNYWYJNQJOIWJ\PQOSGHOJtPĤVWQO]oJLGUVWQO]J]IGMMJ[WJVGYWJPQJGHHP̂QOJPRJVGOWSNGM]JGQYJ
Wp̂NLVWQOJYWMNbWSWYJGQYJ]̂NOG[MUJ]OPSWYJGOJOIWJTSPaWHOJ]NOWJRPSJ]̂[]Wp̂WQOJNQHPSLPSGONPQJNQJOIWJqPSrdJyRJGLLSPbWYJNQJ
GYbGQHWJNQJXSNONQ̀J[UJOIWJZXQWSoJLGUVWQOJVGUJ]NVNMGSMUJ[WJVGYWJRPSJVGOWSNGM]JGQYJWp̂NLVWQOJ]̂NOG[MUJ]OPSWYJPRRJOIWJ
]NOWJGOJGJMPHGONPQJG̀SWWYĴLPQJNQJXSNONQ̀dJTGUVWQOJRPSJVGOWSNGM]JGQYJWp̂NLVWQOJ]OPSWYJPQJPSJPRRJOIWJ]NOWJ]IGMMJ[WJ
HPQYNONPQWYĴLPQJHPVLMNGQHWJ[UJOIWJ\PQOSGHOPSJXNOIJLSPHWŶSW]J]GON]RGHOPSUJOPJOIWJZXQWSJOPJW]OG[MN]IJOIWJZXQWSc]J
ONOMWJOPJ]̂HIJVGOWSNGM]JGQYJWp̂NLVWQOJPSJPOIWSXN]WJLSPOWHOJOIWJZXQWSc]JNQOWSW]OoJGQYJ]IGMMJNQHM̂YWJOIWJNQOWSW]OdJuIWJHP]O]J
PRJGLLMNHG[MWJNQ]̂SGQHWoJ]OPSG̀WoJGQYJOSGQ]LPSOGONPQJOPJOIWJ]NOWoJRPSJ]̂HIJVGOWSNGM]JGQYJWp̂NLVWQOJ]OPSWYJPRRJOIWJ]NOWdOPJ
OIWJ]NOWJRPSJ]̂HIJVGOWSNGM]JGQYJWp̂NLVWQOJ]OPSWYJPRRJOIWJ]NOWJ]IGMMJQPOJNQHSWG]WJOIWJ\PQOSGHOJk̂Vd

efghihzhj�TGUVWQOJVGUJ[WJVGYWJRPSJVGOWSNGM]JGQYJWp̂NLVWQOJYWMNbWSWYJGQYJ]̂NOG[MUJ]OPSWYJPQ}]NOWJRPSJR̂ÔSWJ
NQHPSLPSGONPQJNQJOIWJqPSroJ]̂[aWHOJOPJOIWJRPMMPXNQ̀JHPQYNONPQ]�

hj �Wp̂W]OJRPSJLGUVWQOJ]IGMMJ[WJHPQ]NYWSWYJRPSJVGOWSNGMJPSJWp̂NLVWQOoJXINHIJN]JNQJ]IPSOJPSJHSNONHGMJ]̂LLMUoJ
XINHIJIG]J[WWQJ]LWHNGMMUJRG[SNHGOWYJRPSJOIWJTSPaWHOJPSoJGOJOIWJYN]HSWONPQJPRJOIWJ\PQ]OŜHONPQJ_GQG̀WSJ
GQYJKSHINOWHOoJRPSJPOIWSJVGOWSNGM]JPSJWp̂NLVWQOd

hz KJSWp̂W]OJRPSJLGUVWQOJPRJVGOWSNGMJ]OPSWYJPQ}]NOWJV̂ ]OJ[WJVGYWJ[UJOIWJ\PQOSGHOPSJOWQJ~x��JYGU]JLSNPSJOPJ
GHÔGMoJVPQOIMUJĤO}PRRJYGOWJRPSJTGUVWQOJKLLMNHGONPQ]d

hi TSPHWŶSW]JSWp̂NSWYJ[UJOIWJZXQWSJ]IGMMJNQHM̂YWoJ[̂OJQPOJQWHW]]GSNMUJMNVNOWYJOPoJ]̂[VN]]NPQJ[UJOIWJ
\PQOSGHOPSJOPJOIWJ\PQ]OŜHONPQJ_GQG̀WSJGQYJKSHINOWHOJPRJ[NMM]JPRJ]GMWJGQYJ[NMM]JPRJMGYNQ̀JRPSJ]̂HIJ
VGOWSNGM]JGQYJWp̂NLVWQOoJLSPbN]NPQ]JPRJPLLPSÔQNOUJRPSJOIWJ\PQ]OŜHONPQJ_GQG̀WSc]JGQYJKSHINOWHOc]J
bN]̂GMJbWSNRNHGONPQJOIGOJ]̂HIJVGOWSNGM]JGQYJWp̂NLVWQOJGSWJNQJRGHOJNQJ]OPSG̀W�JGQYoJNRJ]OPSWYJPRR}]NOWoJ
]̂[VN]]NPQJ[UJOIWJ\PQOSGHOPSJPRJbWSNRNHGONPQJOIGOJ]̂HIJVGOWSNGM]JGQYJWp̂NLVWQOJGSWJ]OPSWYJNQJGJ[PQYWYJ
XGSWIP̂]Wd

h{ KMMJ]̂HIJVGOWSNGM]JGQYJWp̂NLVWQOoJNQHM̂YNQ̀JVGOWSNGM]JGQYJWp̂NLVWQOJ]OPSWYJPQ}]NOWJ[̂OJQPOJUWOJ
NQHPSLPSGOWYJNQOPJOIWJqPSroĴLPQJXINHIJLGSONGMJLGUVWQO]JIGbWJ[WWQJVGYWJ]IGMMJ[WHPVWJOIWJLSPLWSOUJPRJ
OIWJZXQWSoJ[̂OJOIWJHGSWJGQYJLSPOWHONPQJPRJ]̂HIJVGOWSNGM]JGQYJWp̂NLVWQOJ]IGMMJSWVGNQJOIWJSW]LPQ]N[NMNOUJ
PRJOIWJ\PQOSGHOPSĴQONMJNQHPSLPSGONPQJNQOPJOIWJqPSrJGQYJGHHWLOWYJ[UJOIWJZXQWSJGOJ]̂[]OGQONGMJ
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FGHIJKLMGNOPMNFJQRMNSPHTMNLTMNMNSPMNUQVTNFKPFGWKVTSKPGNPTPVKIJTFKHKNLPFGULPXTUMUPYMLZGQLPWGJQNLTV[P
RKRQFLMXJK\

]̂_̀àb̀bPcT[HKNLPHT[PXKPHTRKPdGVPHTLKVMTJUPTNRPKeQMIHKNLPRKJMWKVKRPTNRPUQMLTXJ[PULGVKRPGddfUMLKPdGVPdQLQVKP
MNFGVIGVTLMGNPMNPLZKPgGVhOPUQXiKFLPLGPLZKPdGJJGYMNSPFGNRMLMGNUj

k̀ lZKPmGNLVTFLGVPUZTJJPUQXHMLjPTPYVMLLKNPWTJMRTLMGNPX[PLZKPnYNKVOPmGNULVQFLMGNPoTNTSKVPGVPpVFZMLKFLPLZTLP
UQFZPHTLKVMTJUPTVKPULGVKRPUTdKJ[PGddPUMLKOPMNPLZKPeQTNLMLMKUPTNRPFGNRMLMGNPULTLKRPX[PLZKPmGNLVTFLGVqPTPFGI[P
GdPTNPMNWGMFKPdGVPLZKPHTLKVMTJPTNRPKeQMIHKNLqPTPXMJJPGdPUTJKPGVPKeQMWTJKNLPMNRMFTLMGNPGdPLZKPeQTNLML[PTNRP
WTJQKPGdPLZKPHTLKVMTJPGVPKeQMIHKNLqPTPYVMLLKNPULTLKHKNLPMNRMFTLMNSPLZKPJGFTLMGNPTNRPHKLZGRPGdPULGVTSKqP
TNRPIVGIKVL[PMNUQVTNFKPFKVLMdMFTLKPGVPVMRKVPFGWKVMNSPLZKPUIKFMdMFPHTLKVMTJPGVPKeQMIHKNLOPYZMFZPUZTJJP
NTHKPLZKPnYNKVPTUPTNPTRRMLMGNTJPMNUQVKRPITVL[\P

b̀ lZKPmGNLVTFLGVPUZTJJPUQXHMLPTPWKVMdMFTLMGNPLZTLPUQFZPHTLKVMTJUPTNRPKeQMIHKNLPTVKPULGVKRPMNPTPXGNRKRP
YTVKZGQUK\

à pPVKeQKULPdGVPIT[HKNLPGdPHTLKVMTJPULGVKRPGddfUMLKPHQULPXKPHTRKPX[PLZKPmGNLVTFLGVPrsPRT[UPIVMGVPLGP
TFLQTJOPHGNLZJ[PFQLfGddPRTLKPdGVPcT[HKNLPpIIJMFTLMGNU\

t̀ pJJPUQFZPHTLKVMTJUPTNRPKeQMIHKNLPQIGNPYZMFZPITVLMTJPIT[HKNLUPZTWKPXKKNPHTRKPUZTJJPXKFGHKPLZKP
IVGIKVL[PGdPLZKPnYNKVOPXQLPLZKPFTVKPTNRPIVGLKFLMGNPGdPUQFZPHTLKVMTJUPTNRPKeQMIHKNLPUZTJJPVKHTMNPLZKP
VKUIGNUMXMJML[PGdPLZKPFGNLVTFLGVPQNLMJPMNFGVIGVTLMGNPMNLGPLZKPgGVhPTNRPTFFKILKRPX[PLZKPnYNKVPTLP
UQXULTNLMTJPFGHIJKLMGNOPMNFJQRMNSPHTMNLTMNMNSPMNUQVTNFKPFGWKVTSKPGNPTPVKIJTFKHKNLPFGULPXTUMUPYMLZGQLP
WGJQNLTV[PRKRQFLMXJK\

]̂_̀àaPlZKPmGNLVTFLGVPYTVVTNLUPLZTLPLMLJKPLGPTJJPgGVhPFGWKVKRPX[PTNPpIIJMFTLMGNPdGVPcT[HKNLPYMJJPITUUPLGPLZKPnYNKVPNGP
JTLKVPLZTNPLZKPLMHKPGdPIT[HKNL\PlZKPmGNLVTFLGVPdQVLZKVPYTVVTNLUPLZTLPQIGNPUQXHMLLTJPGdPTNPpIIJMFTLMGNPdGVPcT[HKNLPTJJP
gGVhPdGVPYZMFZPmKVLMdMFTLKUPdGVPcT[HKNLPZTWKPXKKNPIVKWMGQUJ[PMUUQKRPTNRPIT[HKNLUPVKFKMWKRPdVGHPLZKPnYNKVPUZTJJOPLGP
LZKPXKULPGdPLZKPmGNLVTFLGVuUPhNGYJKRSKOPMNdGVHTLMGNOPMNdGVHTLMGNPTNRPXKJMKdOPXKPdVKKPTNRPFJKTVPGdPJMKNUOPFJTMHUOPUKFQVML[P
MNLKVKULUOPGVPKNFQHXVTNFKUOPMNLKVKULUPGVPKNFQHXVTNFKUPMNPdTWGVPGdPLZKPmGNLVTFLGVOPvQXFGNLVTFLGVUOPHTLKVMTJPUQIIJMKVUOPGVP
GLZKVPIKVUGNUPGVPKNLMLMKUPLZTLPHThMNSPTPFJTMHPX[PVKTUGNPGdPZTWMNSPIVGWMRKRPJTXGVOPHTLKVMTJUPTNRPKeQMIHKNLPVKJTLMNSPLGP
LZKPgGVh\

]̂_̀àtPlZKPmGNLVTFLGVPdQVLZKVPKwIVKUUJ[PQNRKVLThKUPLGPRKdKNRPLZKPxNRKHNMLKKUPyTUPRKdMNKRPIVKWMGQUJ[PMNPvKFLMGNPz\r{|OP
TLPLZKPmGNLVTFLGVuUPUGJKPKwIKNUKOPTSTMNULPTN[PTFLMGNUOPJTYUQMLUPGVPIVGFKKRMNSUPXVGQSZLPTSTMNULPxNRKHNMLKKUPTUPTPVKUQJLP
GdPJMKNUPdMJKRPTSTMNULPLZKPnYNKVOPLZKPgGVhOPLZKPUMLKPGdPTN[PGdPLZKPgGVhOPLZKPcVGiKFLPUMLKPTNRPTN[PMHIVGWKHKNLUPLZKVKGNOP
IT[HKNLUPRQKPLZKPmGNLVTFLGVPGVPTN[PIGVLMGNPGdPLZKPIVGIKVL[PGdPTN[PGdPLZKPxNRKHNMLMKUPyVKdKVVKRPLGPFGJJKFLMWKJ[PTUPJMKNUP
MNPLZMUPvKFLMGNP}\z\~|\PlZKPmGNLVTFLGVPZKVKX[PTSVKKUPLGPRKdKNROPMNRKHNMd[OPTNRPZGJRPxNRKHNMLKKUPZTVHJKUUPTSTMNULPTN[P
UQFZPJMKNUPGVPFJTMHUPGdPJMKNPTNRPTSVKKUPLGPIT[PTN[PiQRSHKNLPGVPJMKNPVKUQJLMNSPdVGHPTN[PUQFZPTFLMGNUOPJTYUQMLUOPGVP
IVGFKKRMNSU\

]̂_̀à�PlZKPnYNKVPUZTJJPVKJKTUKPTN[PIT[HKNLUPYMLZZKJRPRQKPLGPTPJMKNPGVPTPFJTMHPGdPJMKNPMdPLZKPmGNLVTFLGVPGXLTMNUP
UKFQVML[PTFFKILTXJKPLGPLZKPnYNKVPGVPTPJMKNPXGNRPYZMFZPMUjPyr|PMUUQKRPX[PTPUQVKL[PTFFKILTXJKPLGPLZKPnYNKVOPy�|PMNPdGVHP
TNRPUQXULTNFKPUTLMUdTFLGV[PLGPLZKPnYNKVOPTNRPyz|PMNPTNPTHGQNLPNGLPJKUUPLZTNPnNKP�QNRVKRP�MdL[PIKVFKNLPyr�s�|PGdPUQFZP
JMKNPFJTMH\P�[PIGULMNSPTPJMKNPXGNRPGVPGLZKVPTFFKILTXJKPUKFQVML[OPZGYKWKVOPLZKPmGNLVTFLGVPUZTJJPNGLPXKPVKJMKWKRPGdPTN[P
VKUIGNUMXMJMLMKUPGVPGXJMSTLMGNUPQNRKVPLZMUPvKFLMGNP}\zOPMNFJQRMNSOPYMLZGQLPJMHMLTLMGNOPLZKPRQL[PLGPRKdKNRPTNRPMNRKHNMd[P
LZKPxNRKHNMLMKUPMNPTNPTFLMGNPGNPLZKPJMKNOPJMKNPRMUFZTVSKPXGNRPGVPQNRKVJ[MNSPRKXL\PlZKPFGULPGdPTN[PIVKHMQHUPMNFQVVKRPMNP
FGNNKFLMGNPYMLZPUQFZPXGNRUPTNRPUKFQVML[PUZTJJPXKPLZKPVKUIGNUMXMJML[PGdPLZKPmGNLVTFLGVPTNRPUZTJJPNGLPXKPITVLPGdOPGVPFTQUKP
TN[PTRiQULHKNLPLGOPLZKPmGNLVTFLPvQH\
����̂��

]̂_̀t̀kPgZKVKPLZKVKPMUPGNJ[PGNKPmGNLVTFLGVOPLZKPlZKPmGNULVQFLMGNPoTNTSKVPYMJJOPYMLZMNPUKWKNPy�|PRT[UPTdLKVPLZKP
mGNULVQFLMGNPoTNTSKVuUPVKFKMILPGdPLZKPmGNLVTFLGVuUPpIIJMFTLMGNPdGVPcT[HKNLOPVKWMKYPLZKPpIIJMFTLMGNOPFKVLMd[PLZKP
THGQNLPLZKPmGNULVQFLMGNPoTNTSKVPRKLKVHMNKUPMUPRQKPLZKPmGNLVTFLGVOPTNRPdGVYTVRPLZKPmGNLVTFLGVuUPpIIJMFTLMGNPTNRP
mKVLMdMFTLKPdGVPcT[HKNLPLGPLZKPpVFZMLKFL\PgMLZMNPUKWKNPy�|PRT[UPTdLKVPLZKPpVFZMLKFLPVKFKMWKUPLZKPmGNLVTFLGVuUP
pIIJMFTLMGNPdGVPcT[HKNLPdVGHPLZKPmGNULVQFLMGNPoTNTSKVOPLZKPpVFZMLKFLPYMJJPKMLZKVPyr|PMUUQKPLGPLZKPnYNKVPTPmKVLMdMFTLKP
dGVPcT[HKNLOPMNPLZKPdQJJPTHGQNLPGdPLZKPpIIJMFTLMGNPdGVPcT[HKNLOPYMLZPTPFGI[PLGPLZKPmGNULVQFLMGNPoTNTSKVqPGVPy�|PMUUQKP
LGPLZKPnYNKVPTPmKVLMdMFTLKPdGVPcT[HKNLPdGVPoTNTSKVOPdGVPUQFZPTHGQNLPTUPLZKPpVFZMLKFLPRKLKVHMNKUPMUPIVGIKVJ[PRQKOPTNRP
GVPNGLMd[PLZKPmGNULVQFLMGNPoTNTSKVPTNRPnYNKVPMNPYVMLMNSPGdPLZKPpVFZMLKFLuUPVKTUGNUPdGVPYMLZZGJRMNSPFKVLMdMFTLMGNPMNP
ITVLPTUPIVGWMRKRPMNPvKFLMGNP}\�\rqPGVPyz|PYMLZZGJRPFKVLMdMFTLMGNPGdPLZKPKNLMVKPpIIJMFTLMGNPdGVPcT[HKNLOPTNRPNGLMd[PLZKP
mGNULVQFLMGNPoTNTSKVPTNRPnYNKVPGdPLZKPpVFZMLKFLuUPVKTUGNPdGVPYMLZZGJRMNSPFKVLMdMFTLMGNPMNPYZGJKPYZGJKPGVPMNPITVLPTUP
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FGHIJKLKMJNMOLPQJHNMRSTSUSMVWLMXHNYQGZPQJHNM[\N\]LGM̂J__MFGH̀ FQ_aMbHĜ\GKMQHMQWLMXHNQG\PQHGMQWLMcGPWJQLPQdYMNHQJPLMHbM
ĴQWWH_KJN]MPLGQJbJP\QJHNS

efghihjMkWLGLMQWLGLMJYM̀HGLMQW\NMHNLMXHNQG\PQHGMFLGbHG̀JN]MFHGQJHNYMHbMQWLMlGHmLPQnMQWLMXHNYQGZPQJHNM[\N\]LGM̂J__nM
ĴQWJNMYLILNMopqMK\aYM\bQLGMQWLMXHNYQGZPQJHNM[\N\]LGMGLPLJILYM\__MHbMQWLMXHNQG\PQHGYdMcFF_JP\QJHNYMbHGMl\à LNQrMoUqM
GLIJL̂MQWLMcFF_JP\QJHNYM\NKMPLGQJbaMQWLM\̀HZNQMQWLMXHNYQGZPQJHNM[\N\]LGMKLQLG̀JNLYMJYMKZLML\PWMHbMQWLMXHNQG\PQHGYsM
otqMFGLF\GLM\MOZ̀ \̀GaMHbMXHNQG\PQHGYdMcFF_JP\QJHNYMbHGMl\à LNQMuaMPH̀ uJNJN]MJNbHG̀\QJHNMbGH̀ ML\PWMXHNQG\PQHGdYM
\FF_JP\QJHNM̂JQWMJNbHG̀\QJHNMbGH̀ MYJ̀J_\GM\FF_JP\QJHNYMbHGMFGH]GLYYMF\à LNQYMbGH̀ MQWLMHQWLGMXHNQG\PQHGYsMovqMFGLF\GLM\M
lGHmLPQMcFF_JP\QJHNM\NKMXLGQJbJP\QLMbHGMl\à LNQsMowqMPLGQJbaMQWLM\̀HZNQMQWLMXHNYQGZPQJHNM[\N\]LGMKLQLG̀JNLYMJYMKZLM
\__MXHNQG\PQHGYsM\NKMoTqMbHĜ\GKMQWLMOZ̀ \̀GaMHbMXHNQG\PQHGYdMcFF_JP\QJHNYMbHGMl\à LNQM\NKMlGHmLPQMcFF_JP\QJHNM\NKM
XLGQJbJP\QLMbHGMl\à LNQMQHMQWLMcGPWJQLPQS

efghihjhxMkJQWJNMYLILNMopqMK\aYM\bQLGMQWLMcGPWJQLPQMGLPLJILYMQWLMlGHmLPQMcFF_JP\QJHNM\NKMlGHmLPQMXLGQJbJP\QLMbHGMl\à LNQM
\NKMQWLMOZ̀ \̀GaMHbMXHNQG\PQHGYdMcFF_JP\QJHNYMbHGMl\à LNQMbGH̀ MQWLMXHNYQGZPQJHNM[\N\]LGnMQWLMcGPWJQLPQM̂J__MLJQWLGM
oUqMJYYZLMQHMQWLMŷ NLGM\MlGHmLPQMXLGQJbJP\QLMbHGMl\à LNQnM̂JQWM\MPHFaMQHMQWLMXHNYQGZPQJHNM[\N\]LGsMHGMotqMJYYZLMQHMQWLM
ŷ NLGM\MlGHmLPQMXLGQJbJP\QLMbHGMl\à LNQMbHGMYZPWM\̀HZNQM\YMQWLMcGPWJQLPQMKLQLG̀JNLYMJYMFGHFLG_aMKZLnM\NKMNHQJbaMQWLM
XHNYQGZPQJHNM[\N\]LGM\NKMŷ NLGMHbMQWLMcGPWJQLPQdYMGL\YHNYMbHGM̂JQWWH_KJN]MPLGQJbJP\QJHNMJNMF\GQM\YMFGHIJKLKMJNM
OLPQJHNMRSTSUsMHGMovqM̂JQWWH_KMPLGQJbJP\QJHNMHbMQWLMLNQJGLMlGHmLPQMcFF_JP\QJHNMbHGMl\à LNQnM\NKMNHQJbaMQWLMXHNYQGZPQJHNM
[\N\]LGM\NKMŷ NLGMHbMQWLMcGPWJQLPQdYMGL\YHNMbHGM̂JQWWH_KJN]MPLGQJbJP\QJHNMJNM̂WH_LM\YMFGHIJKLKMJNMOLPQJHNMRSTSUSMVWLM
XHNYQGZPQJHNM[\N\]LGM̂J__MFGH̀ FQ_aMbHĜ\GKMQWLMcGPWJQLPQdYMNHQJPLMHbM̂JQWWH_KJN]MPLGQJbJP\QJHNMQHMQWLMXHNQG\PQHGYS

efghihzMVWLMXHNYQGZPQJHNM[\N\]LGdYMPLGQJbJP\QJHNMHbM\NMcFF_JP\QJHNMbHGMl\à LNQMHGnMJNMQWLMP\YLMHbM̀HGLMQW\NMHNLM
XHNQG\PQHGnM\MlGHmLPQMcFF_JP\QJHNM\NKMXLGQJbJP\QLMbHGMl\à LNQnMYW\__MuLMu\YLKMZFHNMQWLMXHNYQGZPQJHNM[\N\]LGdYM
LI\_Z\QJHNMHbMQWLMkHG{M\NKMQWLMK\Q\MJNMQWLMcFF_JP\QJHNMHGMcFF_JP\QJHNYMJNbHG̀\QJHNMFGHIJKLKM\YMF\GQMHbMQWLMcFF_JP\QJHNM
bHGMl\à LNQSMVWLMXHNYQGZPQJHNM[\N\]LGdYMPLGQJbJP\QJHNM̂J__MPHNYQJQZQLM\MGLFGLYLNQ\QJHNMQW\QnMQHMQWLMuLYQMHbMQWLM
XHNYQGZPQJHNM[\N\]LGdYM{NĤ_LK]LnMJNbHG̀\QJHNnMJNbHG̀\QJHNM\NKMuL_JLbnMQWLMkHG{MW\YMFGH]GLYYLKMQHMQWLMFHJNQM
JNKJP\QLKnMJNKJP\QLKM\NKMQWLM|Z\_JQaMHbMQWLMkHG{MJYMJNM\PPHGK\NPLM̂JQWMQWLMXHNQG\PQM}HPZ̀ LNQYnM\NKMQW\QMQWLMXHNQG\PQHGM
JYnMHGMXHNQG\PQHGYM\GLnMLNQJQ_LKMQHMF\à LNQMJNM}HPZ̀ LNQYSMVWLMPLGQJbJP\QJHNM̂J__M\_YHMPHNYQJQZQLM\MGLPH̀ L̀NK\QJHNMQHMQWLM
cGPWJQLPQM\NKMŷ NLGMQW\QMQWLMXHNQG\PQHGMuLMF\JKMQWLM\̀HZNQMPLGQJbJLKS

efghihiMVWLMcGPWJQLPQdYMJYYZ\NPLMHbM\MXLGQJbJP\QLMbHGMl\à LNQMHGnMJNMQWLMP\YLMHbM̀HGLMQW\NMHNLMXHNQG\PQHGnMlGHmLPQM
cFF_JP\QJHNM\NKMXLGQJbJP\QLMbHGMl\àLNQnMYW\__MuLMu\YLKMZFHNMQWLMcGPWJQLPQdYMLI\_Z\QJHNMHbMQWLMkHG{nMQWLM
GLPH̀ L̀NK\QJHNMHbMQWLMXHNYQGZPQJHNM[\N\]LGnM\NKMK\Q\MJNMQWLMcFF_JP\QJHNMbHGMl\àLNQMHGMlGHmLPQMJNbHG̀\QJHNMFGHIJKLKM
\YMF\GQMHbMQWLMcFF_JP\QJHNMbHGMl\à LNQSMVWLMcGPWJQLPQdYMPLGQJbJP\QJHNM̂J__MPHNYQJQZQLM\MGLFGLYLNQ\QJHNMQW\QnMQHMQWLMuLYQMHbM
QWLMcGPWJQLPQdYM{NĤ_LK]LnMJNbHG̀\QJHNnMJNbHG̀\QJHNM\NKMuL_JLbnMQWLMkHG{MW\YMFGH]GLYYLKMQHMQWLMFHJNQMJNKJP\QLKnMQW\QMQWLM
|Z\_JQaMHbMQWLMkHG{MJYMJNM\PPHGK\NPLM̂JQWMQWLMXHNQG\PQM}HPZ̀ LNQYnM\NKMQW\QMQWLMXHNQG\PQHGMJYnMHGMXHNQG\PQHGYM\GLnMJYM
LNQJQ_LKMQHMF\à LNQMJNMQWLM\̀HZNQMPLGQJbJLKS

efghih~MVWLMGLFGLYLNQ\QJHNYM̀\KLMFZGYZ\NQMQHMOLPQJHNYMRSwSvM\NKMRSwSwM\GLMYZumLPQMQHM\NMLI\_Z\QJHNMHbMQWLMkHG{MbHGM
PHNbHG̀\NPLM̂JQWMQWLMXHNQG\PQM}HPZ̀ LNQYMZFHNMOZuYQ\NQJ\_MXH̀ F_LQJHNnMQHMGLYZ_QYMHbMYZuYL|ZLNQMQLYQYM\NKM
JNYFLPQJHNYnMQHMPHGGLPQJHNMHbM̀JNHGMKLIJ\QJHNYMbGH̀ MQWLMXHNQG\PQM}HPZ̀ LNQYMFGJHGMQHMPH̀ F_LQJHNnMPH̀ F_LQJHNM\NKMQHM
YFLPJbJPM|Z\_JbJP\QJHNYML�FGLYYLKMuaMQWLMXHNYQGZPQJHNM[\N\]LGMHGMcGPWJQLPQS

efghih�MVWLMJYYZ\NPLMHbM\MYLF\G\QLMXLGQJbJP\QLMbHGMl\à LNQMHGM\MlGHmLPQMXLGQJbJP\QLMbHGMl\à LNQM̂J__MNHQMuLM\M
GLFGLYLNQ\QJHNMQW\QMQWLMXHNYQGZPQJHNM[\N\]LGMHGMcGPWJQLPQMW\YMoUqM̀\KLML�W\ZYQJILMHGMPHNQJNZHZYMHN�YJQLMJNYFLPQJHNYM
QHMPWLP{MQWLM|Z\_JQaMHGM|Z\NQJQaMHbMQWLMkHG{sMkHG{nMotqMGLIJL̂LKMQWLMXHNQG\PQHGdYMPHNYQGZPQJHNM̀L\NYnM̀LQWHKYnM
QLPWNJ|ZLYnMYL|ZLNPLYnMHGMFGHPLKZGLYsMYL|ZLNPLYMHGMFGHPLKZGLYnMovqMGLIJL̂LKMPHFJLYMHbMGL|ZJYJQJHNYMGLPLJILKMbGH̀ M
OZuPHNQG\PQHGYM\NKM̀\QLGJ\_MYZFF_JLGYM\NKMHQWLGMK\Q\MGL|ZLYQLKMuaMQWLMŷ NLGMQHMYZuYQ\NQJ\QLMQWLMXHNQG\PQHGdYMGJ]WQMQHM
F\à LNQsMF\à LNQMHGMowqM̀\KLML�\̀JN\QJHNMQHM\YPLGQ\JNMWĤMHGMbHGM̂W\QMFZGFHYLMQWLMXHNQG\PQHGMW\YMZYLKM̀HNLaM
FGLIJHZY_aMF\JKMHNM\PPHZNQMHbMQWLMXHNQG\PQMOZ̀ S
����f~x

efgh~hxMVWLMXHNYQGZPQJHNM[\N\]LGMHGMcGPWJQLPQM̀\aM̂JQWWH_KM\MXLGQJbJP\QLMbHGMl\à LNQMHGMlGHmLPQMXLGQJbJP\QLMbHGM
l\à LNQMJNM̂WH_LMHGMJNMF\GQnMQHMQWLML�QLNQMGL\YHN\u_aMNLPLYY\GaMQHMFGHQLPQMQWLMŷ NLGnMJbMJNMQWLMXHNYQGZPQJHNM[\N\]LGdYM
HGMcGPWJQLPQdYMHFJNJHNMQWLMGLFGLYLNQ\QJHNYMQHMQWLMŷ NLGMGL|ZJGLKMuaMOLPQJHNMRSwSvM\NKMRSwSwMRSwSwM\NKMRSwSTMP\NNHQMuLM
\̀KLSM�bMQWLMXHNYQGZPQJHNM[\N\]LGMHGMcGPWJQLPQMJYMZN\u_LMQHMPLGQJbaMF\à LNQMJNMQWLM\̀HZNQMHbMQWLMcFF_JP\QJHNnMQWLM
XHNYQGZPQJHNM[\N\]LGM̂J__MNHQJbaMQWLMXHNQG\PQHGM\NKMŷ NLGM\YMFGHIJKLKMJNMOLPQJHNMRSwSUM\NKMRSwStSMRSwSUSM�bMQWLM
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FGHIJKLIGJMNFGHOIJPLIQGHNRKHKSTJNKHUNVJLWQITLINLKHHGINKSJTTNGHNKNJTXQOTUNKYGPHIMNIWTNVJLWQITLINZQ[[N\JGY\I[]NQOOPTNKN
FTJIQ̂QLKITN̂GJN_K]YTHINGJNKN_JG̀TLINFTJIQ̂QLKITN̂GJN_K]YTHIN̂GJNIWTNKYGPHIN̂GJNZWQLWNIWTNVJLWQITLINQONKa[TNIGNYKbTN
OPLWNJT\JTOTHIKIQGHONIGNIWTNcZHTJdNeWTNFGHOIJPLIQGHNRKHKSTJNGJNVJLWQITLINYK]NK[OGNZQIWWG[UNKNFTJIQ̂QLKITN̂GJN
_K]YTHINGJMNaTLKPOTNĜNOPaOTfPTHI[]NUQOLGXTJTUNTXQUTHLTMNTXQUTHLTNGJNOPaOTfPTHINGaOTJXKIQGHOMNYK]NHP[[Q̂]NIWTN
ZWG[TNGJNKN\KJINĜNKNFTJIQ̂QLKITN̂GJN_K]YTHINGJN_JG̀TLINFTJIQ̂QLKITN̂GJN_K]YTHIN\JTXQGPO[]NQOOPTUMNIGNOPLWNTgITHINKONYK]N
aTNHTLTOOKJ]NQHNIWTNFGHOIJPLIQGHNRKHKSTJhONGJNVJLWQITLIhONG\QHQGHNIGN\JGITLINIWTNcZHTJN̂JGYN[GOON̂GJNZWQLWNIWTN
FGHIJKLIGJNQONJTO\GHOQa[TMNQHL[PUQHSN[GOONJTOP[IQHSN̂JGYNIWTNKLIONKHUNGYQOOQGHONUTOLJQaTUNQHNiTLIQGHNjdjdkNaTLKPOTNĜ

l

mn IWQJUN\KJI]NL[KQYON̂Q[TUNGJNJTKOGHKa[TNTXQUTHLTNQHUQLKIQHSN\JGaKa[TN̂Q[QHSNĜNOPLWNL[KQYOMNL[KQYONPH[TOON
OTLPJQI]NKLLT\IKa[TNIGNIWTNcZHTJNQON\JGXQUTUNa]NIWTNFGHIJKLIGJo

l

mp UKYKSTNIGNIWTNcZHTJNcZHTJMNKHGIWTJN_JQYTNFGHIJKLIGJNGJNKNiT\KJKITNFGHIJKLIGJNGJNGIWTJNFGHIJKLIGJo
mq JTKOGHKa[TNTXQUTHLTNIWKINIWTNrGJbNZQ[[NHGINaTNLGY\[TITUNZQIWQHNIWTNFGHIJKLINeQYTMNKHUNIWKINIWTNPH\KQUN

aK[KHLTNZGP[UNHGINaTNKUTfPKITNIGNLGXTJNKLIPK[NGJN[QfPQUKITUNUKYKSTON̂GJNIWTNKHIQLQ\KITUNUT[K]oNGJ
ms JT\TKITUN̂KQ[PJTNIGNLKJJ]NGPINIWTNrGJbNQHNKLLGJUKHLTNZQIWNIWTNFGHIJKLINtGLPYTHIOdtGLPYTHIOo
mu JTLTQ\INa]NIWTNcZHTJNĜNKNHGIQLTNĜNZQIWWG[UQHSN̂JGYNIWTNvTZNwGJbNiIKITNtT\KJIYTHINĜNxKaGJNGJNGIWTJN

KUYQHQOIJKIQXTNKSTHLQTONWKXQHSǸPJQOUQLIQGHNGXTJNIWTN_JG̀TLIo
my K̂Q[PJTNIGNLGY\[]NZQIWNK\\[QLKa[TN̂TUTJK[MNOIKITNGJN[GLK[NOIKIPITOMNJTSP[KIQGHOMNKHUzGJN[KZOMNQHL[PUQHSMN

ZQIWGPIN[QYQIKIQGHMN[KZONKHUNJTSP[KIQGHONK\\[QLKa[TNIGNIWTN\JGXQOQGHNĜNLTJIQ̂QTUN\K]JG[[Oo
m{| K̂Q[PJTNĜNIWTNFGHIJKLIGJNIGN\JGXQUTNTgTLPITUN\TĴGJYKHLTNKHUN\K]YTHINaGHUONKHUNKNLPJJTHINLTJIQ̂QLKITN

ĜNQHOPJKHLTNKHUNTHUGJOTYTHIOo
m{{ JTKOGHKa[TNTXQUTHLTNIWKINIWTNrGJbNWKONHGIN\JGSJTOOTUNKONQHUQLKITUNGHNIWTNV\\[QLKIQGHN̂GJN_K]YTHIoN
m{n UKYKSTONLKPOTUNIGNIWTNcZHTJMNFGHOIJPLIQGHNRKHKSTJMNIWTNVJLWQITLINGJNKHGIWTJNFGHIJKLIGJNKONKNJTOP[IN

IWTNFGHIJKLIGJhON\TĴGJYKHLTNĜNQIONrGJboN
m{} IWTNVJLWQITLIhONKHUzGJNIWTNFGHOIJPLIQGHNRKHKSTJhONUQOLGXTJ]NGJNGaOTJXKIQGHNĜNZGJbNZWQLWNWKONaTTHN

\JTXQGPO[]N\KQUN̂GJNa]NIWTNcZHTJNZWQLWNQONUT̂TLIQXTNKHUzGJNQHLGY\[TIToN
m{~ eWTNKYGPHINJTfPTOITUNTgLTTUONIWTN\TJLTHINLGY\[TIQGHNĜNrGJbNGHNIWTNOQIToNGJ
m{p aJTKLWNĜNIWQONVSJTTYTHId

vGIZQIWOIKHUQHSNIWTNTgITHINIGNZWQLWNIWTNFGHOIJPLIQGHNRKHKSTJNKHUzGJNVJLWQITLINLTJIQ̂]NKHNV\\[QLKIQGHN̂GJN_K]YTHIMN
IWTNcZHTJNOWK[[NWKXTNIWTNJQSWINIGNZQIWWG[UN\K]YTHIMNQHNZWG[TNGJNQHN\KJIMNOWGP[UNIWTNcZHTJNUTITJYQHTNIWKINKH]NĜNIWTN
SJGPHUON̂GJNZQIWWG[UQHSNLTJIQ̂QLKIQGHNOTIN̂GJIWNQHNIWQONiTLIQGHN�d�d�NUGNQHN̂KLINTgQOIdN�̂NIWTNcZHTJNZQIWWG[UON\K]YTHIMNQHN
ZWG[TNGJNQHN\KJIMNIWTNcZHTJNOWK[[N\JGY\I[]N\JGXQUTNIGNIWTNFGHIJKLIGJMNVJLWQITLINKHUNFGHOIJPLIQGHNRKHKSTJNKNZJQIITHN
Tg\[KHKIQGHNĜNIWTNJTKOGH�O�N̂GJNZWQLWN\K]YTHINQONZQIWWT[UNKHUNOWK[[N\JGY\I[]N\K]MNQHNKLLGJUKHLTNZQIWNIWTNFGHIJKLIN
tGLPYTHIOMNK[[NKYGPHIONZWQLWNKJTNHGINQHNUQO\PITd

��ympmnNrWTHNTQIWTJN\KJI]NUQO\PITONIWTNVJLWQITLIhONUTLQOQGHNJTSKJUQHSNKNFTJIQ̂QLKITN̂GJN_K]YTHINPHUTJNiTLIQGHN�d�d�MNQHN
ZWG[TNGJNQHN\KJIMNIWKIN\KJI]N�̂NIWTNFGHIJKLIGJNUQO\PITONKH]NUTITJYQHKIQGHNa]NIWTNcZHTJMNFGHOIJPLIQGHNRKHKSTJNGJN
VJLWQITLINZQIWNJTSKJUNIGNKH]NFTJIQ̂QLKITN̂GJN_K]YTHINGJNQHNIWTNTXTHINĜNKNaGHKN̂QUTNUQO\PITNaTIZTTHNIWTNFGHIJKLIGJNKHUN
cZHTJMNIWTNFGHIJKLIGJNHTXTJIWT[TOONOWK[[NTg\TUQIQGPO[]NLGHIQHPTNIGN\JGOTLPITNIWTNrGJbNKHUNYK]NOPaYQINKNF[KQYNQHN
KLLGJUKHLTNZQIWNVJIQL[TN��d

��ympm}NrWTHNIWTNKaGXTNJTKOGHON̂GJNZQIWWG[UQHSNLTJIQ̂QLKIQGHNGJNIWTNcZHTJhONZQIWWG[UQHSNĜN\K]YTHINKJTNJTYGXTUMN
LTJIQ̂QLKIQGHNZQ[[NaTNYKUTN̂GJNKYGPHION\JTXQGPO[]NZQIWWT[Ud

��ympm~N�̂NIWTNVJLWQITLINGJNFGHOIJPLIQGHNRKHKSTJNZQIWWG[UONLTJIQ̂QLKIQGHN̂GJN\K]YTHINPHUTJNiTLIQGHN�d�d�MNGJNQ̂NIWTN
cZHTJNGIWTJZQOTNUTTYONQINHTLTOOKJ]NIGN\JGITLINQIONQHITJTOIONGJNIWTNQHITJTOIONĜNIWTN_JG̀TLIMNIWTNcZHTJNYK]MNKINQIONOG[TN
G\IQGHMNQOOPTǸGQHINLWTLbONIGNIWTNFGHIJKLIGJNKHUNIGNKH]NiPaLGHIJKLIGJNGJNOP\\[QTJNGJNYKITJQK[NGJNTfPQ\YTHINOP\\[QTJONIGN
ZWGYNIWTNFGHIJKLIGJN̂KQ[TUNIGNYKbTN\K]YTHIN̂GJNrGJbN\JG\TJ[]N\TĴGJYTUNGJNYKITJQK[NGJNTfPQ\YTHINOPQIKa[]N
UT[QXTJTUdN�̂NIWTNcZHTJNYKbTON\K]YTHIONa]ǸGQHINLWTLbMNIWTNcZHTJNOWK[[NHGIQ̂]NIWTNVJLWQITLINKHUNIWTNFGHOIJPLIQGHN
RKHKSTJMNRKHKSTJNKHUNaGIWNZQ[[NJT̂[TLINOPLWN\K]YTHINGHNIWTNHTgINFTJIQ̂QLKITN̂GJN_K]YTHId
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FGHIJIJKLMNOPNQRNSTUPTVKSTWNQPTVKSXMYZKNMKNQZK[MTN\S\W]KNQZK̂OTZ\KQSRKNQZK\PVQNKNMKOPNQQM_UK̀SWaZTNKNMKNQZKbMTN\S[NM\K
NMK̀\MNZ[NKPNRZ_cKSVSPTRNKUSaSVZRKPT[d\\ZUKM\KOQP[QKaSWKXZKPT[d\\ZUKSRKSK\ZRd_NKMcKNQZKbMTN\S[NM\eRKX\ZS[QKM\K
TZV_PVZT[Z]KPT[_dUPTV]KXdNKTMNK_PaPNZUKNM]KNQZKPNZaRKRZNKcM\NQKPTKfZ[NPMTKghihjhKkPNQK\ZR̀Z[NKNMKSTWK_PZTR]K[_SPaR]KM\KMNQZ\K
[P\[daRNST[ZRKcM\KOQP[QKNQZK̂OTZ\KPRKZTNPN_ZUKNMKOPNQQM_UK̀SWaZTNRK̀d\RdSTNKNMKUZ[PRPMTRKXWKNQZKl\[QPNZ[NK̀d\RdSTNKNMK
fZ[NPMTKghihj]KNQZK̂OTZ\KRQS__KXZKZTNPN_ZUKNMKOPNQQM_UKSKRdaKZmdS_KNMKNOP[ZKNQZKRNSNZUKSaMdTNRKMcKRd[QK_PZTRKM\K[_SPaR]K
M\]KOQZ\ZKNQZ\ZKPRKTMKRNSNZUKSaMdTN]KNOP[ZKNQZKSaMdTNKUZNZ\aPTZUKXWKNQZKl\[QPNZ[NKNMKXZKTZ[ZRRS\WKNMK̀\MNZ[NKNQZK
PTNZ\ZRNRKMcKNQZK̂OTZ\hKnQZK̂OTZ\KOP__K\Z_ZSRZK̀SWaZTNRKOPNQQZ_UKUdZKNMK_PZTRK̀\MYPUZUKNQSNKNQZKbMTN\S[NM\KMXNSPTRKSK
UPR[QS\VZKMcK\Z[M\UKMcKRd[QK_PZT]KXWKXMTUPTVKM\KMNQZ\OPRZhKoWK̀MRNPTVKSK_PZTKUPR[QS\VZKXMTU]KQMOZYZ\]KNQZKbMTN\S[NM\K
RQS__KTMNKXZK\Z_PZYZUKMcKSTWK\ZR̀MTRPXP_PNPZRKM\KMX_PVSNPMTRKdTUZ\KNQZKlV\ZZaZTN]KPT[_dUPTV]KOPNQMdNK_PaPNSNPMT]KNQZKUdNWK
NMKUZcZTU]KPTUZaTPcW]KSTUKQM_UKQS\a_ZRRKNQZKpTUZaTPNZZRKqSRKUZcPTZUK̀\ZYPMdR_WKPTKfZ[NPMTKrhjsthKnQZK[MRNKMcKSTWK
\̀ZaPdaRKM\KMNQZ\KZùZTRZRKPT[d\\ZUKPTK[MTTZ[NPMTKOPNQKRd[QKXMTURKM\KMNQZ\KaZSTRKMcKUPR[QS\VZKMcK\Z[M\UKRQS__KXZKNQZK
RM_ZK\ZR̀MTRPXP_PNWKMcKNQZKbMTN\S[NM\KSTUKRQS__KTMNKXZK̀S\NKMc]KM\K[SdRZKSTWKSUvdRNaZTNKNM]KNQZKbMTN\S[NKfdah

FGHIJIwKpcKNQZK̂OTZ\KPRKZTNPN_ZUKNMK\ZPaXd\RZaZTNKM\K̀SWaZTNKc\MaKNQZKbMTN\S[NM\KdTUZ\KM\K̀d\RdSTNKNMKNQZKbMTN\S[N]K
PT[_dUPTVKXdNKTMNK_PaPNZUKNMKNQZRZKxZTZ\S_KbMTUPNPMTR]KRd[QK̀SWaZTNKRQS__KXZKaSUZK̀\Mà N_WKd̀MTKUZaSTUKXWKNQZK
ÔTZ\hKLMNOPNQRNSTUPTVKSTWNQPTVK[MTNSPTZUKQZ\ZPTKNMKNQZK[MTN\S\W]KPcKNQZKbMTN\S[NM\KcSP_RKNMK̀\Mà N_WKaSyZKSTWK
S̀WaZTNKUdZKNQZK̂OTZ\]KM\KNQZK̂OTZ\KPT[d\RKSTWK[MRNRKSTUKZùZTRZRKNMK[d\ZKSTWKUZcSd_NKMcKNQZKbMTN\S[NM\KM\KNMK[M\\Z[NK
UZcZ[NPYZKOM\y]KNQZK̂OTZ\KRQS__KQSYZKSTKSXRM_dNZK\PVQNKNMKMccRZNKRd[QKSaMdTNKSVSPTRNKNQZKbMTN\S[NKfdaKSTUKaSW]KPTKNQZK
ÔTZ\eRKRM_ZKUPR[\ZNPMT]KZ_Z[NKZPNQZ\KNMzKqjtKUZUd[NKSTKSaMdTNKZmdS_KNMKNQSNKOQP[QKNQZK̂OTZ\KPRKZTNPN_ZUKc\MaKSTWK
S̀WaZTNKNQZTKM\KNQZ\ZScNZ\KUdZKNQZKbMTN\S[NM\Kc\MaKNQZK̂OTZ\]KM\Kq{tKPRRdZKSKO\PNNZTKTMNP[ZKNMKNQZKbMTN\S[NM\K\ZUd[PTVK
NQZKbMTN\S[NKfdaKXWKSTKSaMdTNKZmdS_KNMKNQSNKOQP[QKNQZK̂OTZ\KPRKZTNPN_ZUh
|}~�GJ�

FGHIwI�KlcNZ\KNQZKl\[QPNZ[NKQSRKPRRdZUKSKbZ\NPcP[SNZKcM\K�SWaZTNKM\K�\MvZ[NKbZ\NPcP[SNZKcM\K�SWaZTN]KNQZK̂OTZ\KRQS__K
aSyZK̀SWaZTNKPTKNQZKaSTTZ\KSTUKOPNQPTKNQZKNPaZK̀\MYPUZUKPTKNQZKbMTN\S[NK�M[daZTNRKdT_ZRRKRd[QK\ZmdPRPNPMTKPRKTMNKPTK
S[[M\UST[ZKOPNQKNQZKNZ\aRKMcKNQZKbMTN\S[NK�M[daZTNR]KSTUKRQS__KRMKTMNPcWKNQZKbMTRN\d[NPMTK�STSVZ\KSTUKl\[QPNZ[Nh

FGHIwI�K�SWaZTNRK\Z[ZPYZUKXWKNQZKbMTN\S[NM\KcM\KkM\yK̀\M̀Z\_WK̀Z\cM\aZUKXWKfdX[MTN\S[NM\RKSTUKRd̀ _̀PZ\RKRQS__KXZK
QZ_UKPTKN\dRNKXWKNQZKbMTN\S[NM\KcM\KNQMRZKfdX[MTN\S[NM\RKM\KRd̀ _̀PZ\RKOQMK̀Z\cM\aZUKkM\yKM\Kcd\TPRQZUKaSNZ\PS_R]KM\K
XMNQ]KdTUZ\K[MTN\S[NRKOPNQKNQZKbMTN\S[NM\KcM\KOQP[QK̀SWaZTNKOSRKaSUZKXWKNQZK̂OTZ\hKnQZKbMTN\S[NM\KRQS__KRN\P[N_WK
[Mà _WKOPNQKSTWK[MaaMTK_SO]KRNSNdNM\W]KM\KUZ[PRPMTS_K_SOKN\dRNKcdTUK\ZmdP\ZaZTNRKPTKNQZKfNSNZKMcKLZOK�M\yK
qPT[_dUPTV]KOPNQMdNK_PaPNSNPMT]KNQZK\ZmdP\ZaZTNRKMcKLZOK�M\yK�PZTK�SOKl\NP[_ZKr�lt]KSTUKQZ\ZXWKSV\ZZRKNQSNKNQZK
ÔTZ\KQSRKNQZKRSaZK\PVQNRKSRKSTWKXZTZcP[PS\WKMcKRd[QKN\dRNRKNMKZuSaPTZKNQZKXMMyRKSTUK\Z[M\URKMcKNQZKbMTN\S[NM\KNMK
UZNZ\aPTZKRd[QK[Mà _PST[Z]Kc\MaKNPaZKNMKNPaZKSNKNQZK̂OTZ\eRKRM_ZKUPR[\ZNPMThKnQZKbMTN\S[NM\KRQS__K̀\Mà N_WK̀SWKZS[QK
fdX[MTN\S[NM\]KTMK_SNZ\KNQSTKRZYZTKUSWRKScNZ\Kd̀MTK\Z[ZP̀NKMcK̀SWaZTNKc\MaKNQZK̂OTZ\]KNQZKSaMdTNKNMKOQP[QKNQZKMdNKMcK
NQZKSaMdTNK̀SPUKNMKNQZKbMTN\S[NM\KMTKS[[MdTNKMcKRd[QKfdX[MTN\S[NM\eRK̀M\NPMTKMcKNQZKkM\y]KNQZKSaMdTNKNMKOQP[QKRSPUK
fdX[MTN\S[NM\KPRKZTNPN_ZU]K\Zc_Z[NPTVK̀Z\[ZTNSVZRKS[NdS__WK\ZNSPTZUKc\MaK̀SWaZTNRKNMKNQZKbMTN\S[NM\KMTKS[[MdTNKMcKNQZK
Rd[QKfdX[MTN\S[NM\eRK̀M\NPMTKMcKNQZKkM\yhKnQZKbMTN\S[NM\KRQS__]KXWKS̀ \̀M̀\PSNZKSV\ZZaZTNKOPNQKZS[QKfdX[MTN\S[NM\]K
\ZmdP\ZKZS[QKfdX[MTN\S[NM\KNMKaSyZK̀SWaZTNRKNMKfdX�RdX[MTN\S[NM\RKPTKSKRPaP_S\KaSTTZ\hRPaP_S\KaSTTZ\h

FGHIwI�I�KkPNQPTKRZYZTKq�tKUSWRKMcK\Z[ZP̀NKMcKSK̀SWaZTNKc\MaKNQZK̂OTZ\]KNQZKbMTN\S[NM\KRQS__K̀SWKZS[QKMcKPNRK
fdX[MTN\S[NM\RKSTUKRd̀ _̀PZ\RKcM\KOM\yK̀Z\cM\aZUKSTUKaSNZ\PS_RKcd\TPRQZUKXWKNQZaKSRK\Zc_Z[NZUKPTKNQZK̀SWaZTNKc\MaKNQZK
ÔTZ\]K_ZRRKSTKSaMdTNKTZ[ZRRS\WKNMKRSNPRcWKSTWKMdNRNSTUPTVK[_SPaR]K_PZTR]KM\KvdUVaZTNRKSTUK_ZRRKSK\ZNSPTZUKSaMdTNKMcK
TMNKaM\ZKNQSTKi�]KZu[Z̀NKNQSNKNQZKbMTN\S[NM\KaSWK\ZNSPTKTMNKaM\ZKNQSTKj��K̀\MYPUZUKNQSNK̀\PM\KNMKZTNZ\PTVKPTNMKSK
fdX[MTN\S[NKOPNQKNQZKbMTN\S[NM\]KNQZKfdX[MTN\S[NM\KPRKdTSX_ZKM\KdTOP__PTVKNMK̀\MYPUZKSK̀Z\cM\aST[ZKXMTUKSTUK_SXM\K
STUKaSNZ\PS_K̀SWaZTNKXMTUKXMNQKPTKNQZKcd__KSaMdTNKMcKNQZKRdX[MTN\S[NKSNKNQZK\ZmdZRNKMcKNQZKbMTN\S[NM\hKnQZKbMTN\S[NM\K
RQS__KTMNK\ZNSPTK̀M\NPMTRKMcKNQZK̀\M[ZZURKMOZUKSTWKfdX[MTN\S[NM\KM\KRd̀ _̀PZ\Kc\MaKNQZK̂OTZ\eRK̀SWaZTNKNMKNQZK
bMTN\S[NM\KcM\KNQZK�[MTN\S[NKXS_ST[Zh�KfPaP_S\K̀\MYPRPMTRKS̀ _̀WKNMKNQZKfdX[MTN\S[NM\KSTU�M\KRd̀ _̀PZ\K̀SWPTVKZS[QKMcKPNRK
fdX[MTN\S[NM\RKSTUKRd̀ _̀PZ\RhKLMNQPTVKPTKNQPRKfZ[NPMTKRQS__K[\ZSNZKPTKNQZK̂OTZ\KSTWKMX_PVSNPMTKNMK̀SW]KM\KNMKZTRd\ZKNQSNK
NQZKbMTN\S[NM\K̀SWR]KSTWKfdX[MTN\S[NM\KM\KRd̀ _̀PZ\]KM\KSTWK\Z_SNPMTRQP̀KPTK[MTN\S[NKM\KMNQZ\OPRZ]KPà _PZUKM\KZù\ZRRZU]K
XZNOZZTKSTWKfdX[MTN\S[NM\KM\KRd̀ _̀PZ\KSTUKNQZK̂OTZ\hKnQZKbMTN\S[NM\KSV\ZZRKNQSNKPNKRQS__K[Mà _WKOPNQKNQZK̀SWaZTNK
\ZmdP\ZaZTNRKMcKfZ[NPMTKj���Xq{tKMcKNQZKLZOK�M\yKxZTZ\S_K�dTP[P̀S_K�SO]KSRKSaZTUZU]KSTUKNQSNKNMKNQZKZuNZTNKNQZ\ZKPRK
STWK[MTc_P[NKXZNOZZTKNQSNKRNSNdNM\WKRZ[NPMTKSTUKNQZK̀\MYPRPMTRKMcKNQPRKfZ[NPMTKgh�h{hj]KNQZK̀\MYPRPMTRKMcKNQZKRNSNdNZKRQS__K
\̀ZYSP_h
|}~�GJ�
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FGHIJIKLMNOLPQROSLNTULVNOLSWXNVLVYLSOZ[OUVLQSWVVORLO\W]OR̂OL_SỲ LVNOLaYRVST̂VYSLVNTVLVNOLaYRVST̂VYSLNTULbSYbOScdLbTW]L
e[f̂YRVST̂VYSULTR]L̀TVOSWTcLTR]LOZ[Wb̀ ORVLU[bbcWOSULT̀Y[RVULbTW]LfdLVNOLPQROSLVYLVNOLaYRVST̂VYSL_YSLU[f̂YRVST̂VO]L
gYShiLj_LVNOLaYRVST̂VYSL_TWcULVYL_[SRWUNLU[̂NLO\W]OR̂OLQWVNWRLUO\ORLklmL]TdUnLVNOLPQROSLUNTccLNT\OLVNOLSWXNVLVYL̂YRVT̂VL
e[f̂YRVST̂VYSULTR]LU[bbcWOSULVYLTÛOSVTWRLQNOVNOSLVNOdLNT\OLfOORLbSYbOScdLbTW]iLoOWVNOSLVNOLPQROSnLPQROSLRYSL
aYRUVS[̂VWYRLpTRTXOSLRYSLqŜNWVÔVLUNTccLNT\OLTRLYfcWXTVWYRLVYLbTdnLbTdLYSLVYLUOOLVYLVNOLbTd̀ ORVLY_L̀YROdLVYnLVYLTL
e[f̂YRVST̂VYSLYSLU[bbcWOSnLOr̂ObVLTUL̀TdLYVNOSQWUOLfOLSOZ[WSO]LfdLcTQi

FGHIJIsLMNOLaYRVST̂VYStULbTd̀ ORVULVYLWVULU[bbcWOSULUNTccLfOLVSOTVO]LWRLTL̀TRROSLUẀWcTSLVYLVNTVLbSY\W]O]LWRLeÔVWYRUL
uiviwnLuivixLTR]Luiviyi

z

FGHIJI{L|RcOUULVNOLaYRVST̂VYSLbSY\W]OULVNOLPQROSLQWVNLTLbTd̀ ORVLfYR]LWRLVNOL_[ccLbORTcLU[̀ LY_LVNOLaYRVST̂VLe[̀ nL
bTd̀ ORVUL}Td̀ ORVULSÔOW\O]LfdLVNOLaYRVST̂VYSL_YSLgYShLbSYbOScdLbOS_YS̀O]LfdLe[f̂YRVST̂VYSULYSLbSY\W]O]LfdLTR]L
U[bbcWOSULUNTccLfOLNOc]LfdLVNOLaYRVST̂VYSL_YSLVNYUOLe[f̂YRVST̂VYSULYSLU[bbcWOSULQNYLbOS_YS̀O]LgYShLYSL_[SRWUNO]L
T̀VOSWTcUnLYSLfYVNnL[R]OSL̂YRVST̂VLQWVNLVNOLaYRVST̂VYSL_YSLQNŴNLbTd̀ ORVLQTUL̀T]OLfdLVNOLPQROSiLoYVNWRXL̂YRVTWRO]L
NOSOWRLUNTccLSOZ[WSOL̀YROdLVYLfOLbcT̂O]LWRLTLUObTSTVOLT̂ Ŷ[RVLTR]LRYVL̂Ỳ ẀRXcO]LQWVNL̀YROdLY_LVNOLaYRVST̂VYSnLUNTccL
ŜOTVOLTRdL_W][̂WTSdLcWTfWcWVdLYSLVYSVLcWTfWcWVdLYRLVNOLbTSVLY_LVNOLaYRVST̂VYSL_YSLfSOT̂NLY_LVS[UVnLYSLVS[UVLYSLUNTccLORVWVcOLTRdL
bOSUYRLYSLORVWVdLVYLTRLTQTS]LY_Lb[RWVW\OL]T̀TXOULTXTWRUVLVNOLaYRVST̂VYSL_YSLfSOT̂NLY_LVNOLSOZ[WSÒORVULY_LVNWUL
bSY\WUWYRi

FGHIJI~L}SY\W]O]LVNOLPQROSLNTUL_[c_WccO]LWVULbTd̀ ORVLYfcWXTVWYRUL[R]OSLVNOLaYRVST̂VL�Ŷ[̀ ORVUnLVNOLaYRVST̂VYSLUNTccL
]O_OR]LTR]LWR]ÒRW_dLVNOLPQROSL_SỲ LTccLcYUUnLcWTfWcWVdnL]T̀TXOLYSLOrbORUOnLWR̂c[]WRXLSOTUYRTfcOLTVVYSROdtUL_OOULTR]L
cWVWXTVWYRLOrbORUOUnLTSWUWRXLY[VLY_LTRdLcWORL̂cTẀLYSLYVNOSL̂cTẀL_YSLbTd̀ ORVLfdLTRdLe[f̂YRVST̂VYSLYSLU[bbcWOSLY_LTRdL
VWOSiL|bYRLSÔOWbVLY_LRYVŴOLY_LTLcWORL̂cTẀLYSLYVNOSL̂cTẀL_YSLbTd̀ ORVnLVNOLPQROSLUNTccLRYVW_dLVNOLaYRVST̂VYSiLj_L
TbbSY\O]LfdLVNOLTbbcŴTfcOL̂Y[SVnLQNORLSOZ[WSO]nLVNOLaYRVST̂VYSL̀TdLU[fUVWV[VOLTLU[SOVdLfYR]L_YSLVNOLbSYbOSVdLTXTWRUVL
QNŴNLVNOLcWORLYSLYVNOSL̂cTẀL_YSLbTd̀ ORVLNTULfOORLTUUOSVO]i

j_LVNOLaYRUVS[̂VWYRLpTRTXOSLTR]LqŜNWVÔVL]YLRYVLWUU[OLTLaOSVW_ŴTVOL_YSL}Td̀ ORVLYSLTL}SY�ÔVLaOSVW_ŴTVOL_YSL}Td̀ ORVnL
VNSY[XNLRYL_T[cVLY_LVNOLaYRVST̂VYSnLQWVNWRL_Y[SVOORL]TdULT_VOSLVNOLaYRUVS[̂VWYRLpTRTXOStULSÔOWbVLY_LVNOLaYRVST̂VYStUL
qbbcŴTVWYRL_YSL}Td̀ ORVnLYSLW_LVNOLPQROSL]YOULRYVLbTdLVNOLaYRVST̂VYSLQWVNWRLUO\ORL]TdULT_VOSLVNOL]TVOLOUVTfcWUNO]LWRL
VNOLaYRVST̂VL�Ŷ[̀ ORVUnLVNOLT̀Y[RVL̂OSVW_WO]LfdLVNOLaYRUVS[̂VWYRLpTRTXOSLTR]LqŜNWVÔVLYSLTQTS]O]LfdLfWR]WRXL
]WUb[VOLSOUYc[VWYRnLVNORLVNOLaYRVST̂VYSL̀TdnL[bYRLUO\ORLT]]WVWYRTcL]TdUtLRYVŴOLVYLVNOLPQROSnLaYRUVS[̂VWYRLpTRTXOSL
TR]LqŜNWVÔVnLUVYbLVNOLgYShL[RVWcLbTd̀ ORVLY_LVNOLT̀Y[RVLYQWRXLNTULfOORLSÔOW\O]iLMNOLaYRVST̂VLMẀOLUNTccLfOL
OrVOR]O]LTbbSYbSWTVOcdLTR]LVNOLaYRVST̂VLe[̀ LUNTccLfOLWR̂SOTUO]LfdLVNOLT̀Y[RVLY_LVNOLaYRVST̂VYStULSOTUYRTfcOL̂YUVULY_L
UN[V]YQRnL]OcTdLTR]LUVTSV�[bnLbc[ULWRVOSOUVLTULbSY\W]O]L_YSLWRLVNOLaYRVST̂VL�Ŷ[̀ ORVUiFGHI{I�Lj_nLVNSY[XNLRYL_T[cVLY_LVNOL
aYRVST̂VYSnLVNOLaYRUVS[̂VWYRLpTRTXOSLTR]LqŜNWVÔVL]YLRYVLWUU[OLTLaOSVW_ŴTVOL_YSL}Td̀ ORVLQWVNWRLw�L]TdULY_LVNOL
aYRUVS[̂VWYRLpTRTXOStULSÔOWbVLY_LVNOLaYRVST̂VYStULqbbcŴTVWYRL_YSL}Td̀ ORVLYSLW_nLVNSY[XNLRYL_T[cVLY_LVNOLaYRVST̂VYSnL
VNOLPQROSL]YOULRYVLbTdLVNOLaYRVST̂VYSLVNOLT̀Y[RVL̂OSVW_WO]LfdLVNOLaYRUVS[̂VWYRLpTRTXOSLTR]LqŜNWVÔVnLU[f�ÔVLVYLVNOL
PQROStULSWXNVLVYLQWVNNYc]LbTd̀ ORVL[R]OSLVNOLVOS̀ULY_LVNOLaYRVST̂VL�Ŷ[̀ ORVUnLQWVNWRLx�L]TdULY_LVNOL]TVOLOUVTfcWUNO]L
_YSLU[̂NLbTd̀ ORVLWRLVNOLaYRVST̂VL�Ŷ[̀ ORVUnLVNORLVNOLaYRVST̂VYSL̀TdnL[bYRLUO\ORLklmLT]]WVWYRTcL]TdUtLQSWVVORLRYVŴOL
TR]LYbbYSV[RWVdLVYL̂[SOLVYLVNOLPQROSnLaYRUVS[̂VWYRLpTRTXOSLTR]LqŜNWVÔVnLUVYbLVNOLgYShL[RVWcLbTd̀ ORVLY_LVNOL
T̀Y[RVLYQWRXLNTULfOORLSÔOW\O]iLMYLVNOLOrVORVLWVLWUL]OVOS̀WRO]LVNTVLbTd̀ ORVLVYLVNOLaYRVST̂VYSLQTULẀbSYbOScdLNOc]L
VNSY[XNLRYL_T[cVLY_LVNOLaYRVST̂VYSLTR]LVNOLaYRVST̂VYSLOcÔVO]LVYLUVYbLWVULgYShL̂YRUWUVORVLQWVNLVNOLbSŶO][SOLUOVL_YSVNLWRL
VNWULeÔVWYRnLVNOLaYRVST̂VLMẀOLUNTccLfOLOrVOR]O]LTbbSYbSWTVOcdLTR]LVNOLaYRVST̂VLe[̀ LUNTccLfOLWR̂SOTUO]LfdLVNOLT̀Y[RVL
Y_LVNOLaYRVST̂VYStULSOTUYRTfcOL̂YUVULY_LUN[V�]YQRnL]OcTdLTR]LUVTSV�[bLTULbSY\W]O]L_YSLWRLVNOLaYRVST̂VL�Ŷ[̀ ORVUiL
�YQO\OSnLW_LVNOLaYRVST̂VYSLUVYbULWVULgYShLTR]LWVLWUL]OVOS̀WRO]LVNTVLVNOLPQROSLNT]LVNOLSWXNVLVYLQWVNNYc]LbTd̀ ORVL[R]OSL
VNOLVOS̀ULY_LVNOLaYRVST̂VL�Ŷ[̀ ORVUnLVNORLVNOLaYRVST̂VYSLUNTccLfOLSOUbYRUWfcOLVYLVNOLPQROSL_YSLTccL̂YUVULTR]L]T̀TXOUL
kWR̂c[]WRXLTVVYSROdUtL_OOUmLTSWUWRXL_SỲ LU[̂NLUVYbbTXOLY_LgYShLTR]LVNOLaYRVST̂VYSLUNTccLRYVLfOLORVWVcO]LVYLTRdL
T]�[UV̀ORVLWRLVNOLaYRVST̂VLe[̀ LYSLVNOLaYRVST̂VLMẀOiLMNWULeÔVWYRLUNTccLRYVLTbbcd�LkTmLVYLVNOLOrVORVLVNTVLVNOLaYRVST̂VYSL
YQOULVYLVNOLPQROSLTRdLT̀Y[RVLb[SU[TRVLVYLVNOLbSY\WUWYRULY_LVNWULaYRVST̂VnLYSLkfmLVYLVNOLOrVORVLVNOLPQROSLWULSOZ[WSO]LVYL
OrbOR]LT̀Y[RVULVYLb[ŜNTUOLT]]WVWYRTcLWRU[STR̂OLYRLfONTc_LY_LVNOLaYRVST̂VYSLVYL̀OOVLVNOLWRU[STR̂OLSOZ[WSÒORVULY_L
VNWULqXSOÒORVi

FGHI{I�Gj_LVNOLPQROSLWULORVWVcO]LVYLbTd̀ ORVL_SỲ LVNOLaYRVST̂VYSL[R]OSLYSLb[SU[TRVLVYLVNOLaYRVST̂VL�Ŷ[̀ ORVUnLU[̂NL
bTd̀ ORVLUNTccLfOL̀T]OLbSỲ bVcdL[bYRL]ÒTR]LfdLVNOLPQROSiLoYVQWVNUVTR]WRXLTRdVNWRXL̂YRVTWRO]LWRLVNOLaYRVST̂VL
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FGHIJKLMNOMGOMPKOHGLMQRQSTOUVOMPKOWGLMQRHMGQOVRUXNOMGOYQGJYMXSOJRZKORLSOYRSJKLMO[IKOMPKO\]LKQTOGQOMPKO\]LKQOULHIQNO
RLSOHGNMNOGQOK̂YKLNKNOMGOHIQKORLSO[KVRIXMOGVOMPKOWGLMQRHMGQOGQOMGOHGQQKHMO[KVKHMU_KO]GQZTOMPKO\]LKQONPRXXOPR_KORLO
R̀NGXIMKOQUaPMOMGOGVVNKMONIHPORJGILMORaRULNMOMPKOWGLMQRHMObIJORL[OJRSTOULOMPKO\]LKQcNONGXKO[UNHQKMUGLTOKXKHMOKUMPKQOMGO
defO[K[IHMORLORJGILMOKgIRXOMGOMPRMO]PUHPOMPKO\]LKQOUNOKLMUMXK[OVQGJORLSOYRSJKLMOMPKLOGQOMPKQKRVMKQO[IKOMPKOWGLMQRHMGQO
VQGJOMPKO\]LKQTOGQOdhfOUNNIKORO]QUMMKLOLGMUHKOMGOMPKOWGLMQRHMGQOQK[IHULaOMPKOWGLMQRHMObIJÒSORLORJGILMOKgIRXOMGOMPRMO
]PUHPOMPKO\]LKQOUNOKLMUMXK[i
jklmnop

qnrstsuObÌNMRLMURXOWGJYXKMUGLOUNOMPKONMRaKOULOMPKOYQGaQKNNOGVOMPKOvGQZO]PKLOMPKOvGQZOGQO[KNUaLRMK[OYGQMUGLOMPKQKGVOUNO
wPKO[RMKOGVObÌNMRLMURXOWGJYXKMUGLOGVOMPKOxQGyKHMOGQORO[KNUaLRMK[OYGQMUGLOMPKQKGVOUNOMPKO[RMKO]PKLOHGLNMQIHMUGLOUNO
NIVVUHUKLMXSOHGJYXKMKOULORHHGQ[RLHKO]UMPOMPKOWGLMQRHMOFGHIJKLMNONGOMPKO\]LKQOHRLOGHHIYSOGQOIMUXUzKOMPKOvGQZOVGQOUMNO
ULMKL[K[OINKiMPKOKLMUQKOxQGyKHMOdGQONIHPOYGQMUGLOMPKQKGVORNO\]LKQOKRQXUKQOKXKHMNOMGOGHHIYSOGQOIMUXUzKfOVGQOMPKOINKOVGQO
]PUHPOUMOUNOULMKL[K[iO{ULGQOUMKJNOGVOHGJYXKMUGLOGQOHGQQKHMUGLOd|xILHPO}UNMOvGQZ|fOJRSÒKOYKQVGQJK[ORVMKQObÌNMRLMURXO
WGJYXKMUGLTOYQG_U[K[OMPRMONIHPOUMKJNOHRLORL[ONPRXXÒKOYKQVGQJK[ORMONIHPOMUJKNORL[OULONIHPOJRLLKQOMPRMONIHPOvGQZO
[GKNOLGMOILQKRNGLR̀XSOULMKQVKQKO]UMPOMPKO\]LKQcNOGHHIYRLHSORL[OINKOGVOMPKOxQGyKHMiObÌNMRLMURXOWGJYXKMUGLONPRXXOLGMO
K̀O[KKJK[OMGOK̂UNMOILMUXOdRfOMPKO\]LKQOQKHKU_KNOROWKQMUVUHRMKOGVO\HHIYRLHSOVGQOMPKOxQGyKHMOdGQONIHPOYGQMUGLORNOKXKHMK[O
S̀O\]LKQfOUVONIHPOWKQMUVUHRMKOGVO\HHIYRLHSOUNOQKgIUQK[TORL[ORLSOGMPKQOYKQJUMNTORYYQG_RXNTOXUHKLNKNORL[ORLSOGMPKQO
[GHIJKLMNOVQGJOaG_KQLJKLMRXORIMPGQUMUKNOPR_ULaOyIQUN[UHMUGLOMPKQKVGQKOLKHKNNRQSOVGQOMPKÒKLKVUHURXOGHHIYRLHSOGVOMPKO
xQGyKHMORL[Od̀fOMPKOWGLMQRHMGQTOWGLNMQIHMUGLO{RLRaKQTO~QHPUMKHMORL[O\]LKQOPR_KORaQKK[OIYGLORONHPK[IXKOVGQOVULRXO
HGJYXKMUGLORL[OMGOYQG_U[KOMPKO\]LKQO]UMPORXXORN�̀IUXMO[QR]ULaNTOGYKQRMULaOJRLIRXNTO]RQQRLMUKNORL[OGMPKQOQKgIUQK[O
HXGNKGIMO[GHIJKLMNiOvRQQRLMUKNOHRXXK[OVGQÒSOMPKO~aQKKJKLMOGQÒSOMPKOFQR]ULaNORL[ObYKHUVUHRMUGLNONPRXXOHGJJKLHKO
GLOMPKO[RMKOGVObÌNMRLMURXOWGJYXKMUGLOGVOMPKOxQGyKHMOGQO[KNUaLRMK[OYGQMUGLOMPKQKGVTOGQORLSOXRMKQO[RMKOMPRMOMPKOYRQMUKNO
RaQKKiOwPUNO[RMKONPRXXÒKOKNMR̀XUNPK[ÒSOROWKQMUVUHRMKOGVObÌNMRLMURXOWGJYXKMUGLONUaLK[ÒSOMPKO\]LKQTOWGLMQRHMGQTO
~QHPUMKHMORL[OWGLNMQIHMUGLO{RLRaKQi

qnrsts�OvPKLOMPKOWGLMQRHMGQOHGLNU[KQNOMPRMOMPKOvGQZTOGQOROYGQMUGLOMPKQKGVO]PUHPOMPKO\]LKQORaQKKNOMGORHHKYMO
NKYRQRMKXSTOUNONÌNMRLMURXXSOHGJYXKMKTOMPKOWGLMQRHMGQONPRXXOLGMUVSOMPKOWGLNMQIHMUGLO{RLRaKQTORL[OMPKOWGLMQRHMGQORL[O
WGLNMQIHMUGLO{RLRaKQONPRXXOyGULMXSOYQKYRQKORL[ONÌJUMOMGOMPKO~QHPUMKHMOROHGJYQKPKLNU_KOXUNMOGVOUMKJNOMGÒKOHGJYXKMK[O
GQOHGQQKHMK[OYQUGQOMGOVULRXOYRSJKLMiO]PUHPONPRXXOU[KLMUVSORXXOLGL�HGLVGQJULaTO[KVKHMU_KORL[OULHGJYXKMKOvGQZORL[O
KNMR̀XUNPOMPKO[RMKOGVOHGJJKLHKJKLMOGVO]RQQRLMUKNOULOHGLLKHMUGLO]UMPORLSONIHPOvGQZiO�RUXIQKOMGOULHXI[KORLOUMKJOGLO
NIHPOXUNMO[GKNOLGMORXMKQOMPKOQKNYGLNÙUXUMSOGVOMPKOWGLMQRHMGQOMGOHGJYXKMKORXXOvGQZOULORHHGQ[RLHKO]UMPOMPKOWGLMQRHMO
FGHIJKLMNi

qnrsts�O�YGLOQKHKUYMOGVOMPKOXUNMTOMPKO~QHPUMKHMTORNNUNMK[ÒSOMPKOWGLNMQIHMUGLO{RLRaKQTO]UXXOJRZKORLOULNYKHMUGLOMGO
[KMKQJULKO]PKMPKQOMPKOvGQZOGQO[KNUaLRMK[OYGQMUGLOMPKQKGVOUNONÌNMRLMURXXSOHGJYXKMKiO�VOMPKO~QHPUMKHMcNOULNYKHMUGLO
[UNHXGNKNORLSOUMKJTO]PKMPKQOGQOLGMOULHXI[K[OGLOMPKOXUNMTO]PUHPOUNOLGMONIVVUHUKLMXSOHGJYXKMKOULORHHGQ[RLHKO]UMPOMPKO
QKgIUQKJKLMNOGVOMPKOWGLMQRHMOFGHIJKLMNONGOMPRMOMPKO\]LKQOHRLOGHHIYSOGQOIMUXUzKOMPKOvGQZOGQO[KNUaLRMK[OYGQMUGLO
MPKQKGVOVGQOUMNOULMKL[K[OINKTOMPKOWGLMQRHMGQONPRXXTÒKVGQKOUNNIRLHKOGVOMPKOWKQMUVUHRMKOGVObÌNMRLMURXOWGJYXKMUGLTO
HGJYXKMKOGQOHGQQKHMONIHPOUMKJOIYGLOLGMUVUHRMUGLÒSOMPKOWGLNMQIHMUGLO{RLRaKQOGQO~QHPUMKHMiO�LONIHPOHRNKTOMPKOWGLMQRHMGQO
NPRXXOMPKLONÌJUMOROQKgIKNMOVGQORLGMPKQOULNYKHMUGLÒSOMPKO~QHPUMKHMTORNNUNMK[ÒSOMPKOWGLNMQIHMUGLO{RLRaKQTOMGO[KMKQJULKO
bÌNMRLMURXOWGJYXKMUGLiO�VOMPKO~QHPUMKHMORL[OMPKOWGLNMQIHMUGLO{RLRaKQORQKOQKgIUQK[OMGOYKQVGQJOR[[UMUGLRXONÌNMRLMURXO
HGJYXKMUGLOULNYKHMUGLNÒKHRINKOMPKOvGQZOVRUXNOMGÒKONÌNMRLMURXXSOHGJYXKMKTOMPKORJGILMOGVOHGJYKLNRMUGLOYRU[OMGOMPKO
~QHPUMKHMORL[OMPKOWGLNMQIHMUGLO{RLRaKQÒSOMPKO\]LKQOVGQOR[[UMUGLRXONKQ_UHKNONPRXXÒKO[K[IHMK[OVQGJOMPKOVULRXOYRSJKLMO
MGOMPKOWGLMQRHMGQi

qnrstspOvPKLOMPKO~QHPUMKHMTORNNUNMK[ÒSOMPKOWGLNMQIHMUGLO{RLRaKQTO[KMKQJULKNOMPRMOMPKOvGQZOGVORXXOGVOMPKOWGLMQRHMGQNTO
GQO[KNUaLRMK[OYGQMUGLOMPKQKGVTOMPKQKGVOUNONÌNMRLMURXXSOHGJYXKMKTOMPKOWGLNMQIHMUGLO{RLRaKQO]UXXOYQKYRQKTORL[OMPKO
WGLNMQIHMUGLO{RLRaKQORL[O~QHPUMKHMONPRXXOK̂KHIMKTOK̂KHIMKOROWKQMUVUHRMKOGVObÌNMRLMURXOWGJYXKMUGLOMPRMONPRXXOKNMR̀XUNPO
MPKO[RMKOGVObÌNMRLMURXOWGJYXKMUGL�OWGJYXKMUGLTONPRXXOKNMR̀XUNPOQKNYGLNÙUXUMUKNOGVOMPKO\]LKQORL[OWGLMQRHMGQOVGQO
NKHIQUMSTOJRULMKLRLHKTOPKRMTOIMUXUMUKNTO[RJRaKOMGOMPKOvGQZORL[OULNIQRLHK�ORL[OULNIQRLHKTORL[ONPRXXOVÛOMPKOMUJKO]UMPULO
]PUHPOMPKOWGLMQRHMGQONPRXXOVULUNPORXXOUMKJNOGLOMPKOXUNMORHHGJYRLSULaOMPKOWKQMUVUHRMKiOxILHPO}UNMOvGQZTO]PUHPOMUJKVQRJKO
NPRXXOLGMOK̂HKK[O��O[RSNiOvRQQRLMUKNOQKgIUQK[ÒSOMPKOWGLMQRHMOFGHIJKLMNONPRXXOHGJJKLHKOGLOMPKO[RMKOGVObÌNMRLMURXO
WGJYXKMUGLOGVOMPKOvGQZOGQO[KNUaLRMK[OYGQMUGLOMPKQKGVOILXKNNOGMPKQ]UNKOYQG_U[K[OULOMPKOWKQMUVUHRMKOGVObÌNMRLMURXO
WGJYXKMUGLi

qnrstsoOwPKOWKQMUVUHRMKOGVObÌNMRLMURXOWGJYXKMUGLONPRXXÒKONÌJUMMK[OMGOMPKO\]LKQORL[OWGLMQRHMGQOVGQOMPKUQO]QUMMKLO
RHHKYMRLHKOGVOQKNYGLNÙUXUMUKNORNNUaLK[OMGOMPKJOULOMPKONIHPOWKQMUVUHRMKiO�YGLONIHPORHHKYMRLHKTORHHKYMRLHKORL[OHGLNKLMO
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EFGHIJKLMGHIJKLMNGOFGPQMNGLRKGSTQKJGHRPUUGVPWKGXPMVKQLGEFGJKLPOQPYKGPXXUMOQYGLEGLRKGHIZRG[EJWGEJG\KHOYQPLK\GXEJLOEQG
LRKJKEF]ĜIZRGXPMVKQLGHRPUUG_KGP\̀IHLK\GFEJG[EJWGLRPLGOHGOQZEVXUKLKGEJGQELGOQGPZZEJ\PQZKGTOLRGLRKGJKaIOJKVKQLHGEFGLRKG
bEQLJPZLGcEZIVKQLH]

defghgigjekQGZEQFEJVPQZKGTOLRGlKTGmEJWGnKQKJPUGoIQOZOXPUGpPTĜKZLOEQGqrst_uqvuPvNGIXEQGXJEXKJGKwKZILOEQGEFG
bKJLOFOZPLKGEFĜI_HLPQLOPUGbEVXUKLOEQGEFG[EJWNGLRKGbEQLJPZLEJGHRPUUGHI_VOLGPGJKaIOHOLOEQGFEJGXPMVKQLGEFGLRKGJKVPOQOQYG
PVEIQLGEFGLRKGbEQLJPZLĜIV]GxXEQGZKJLOFOZPLOEQGEFGXPMVKQLG_MGLRKGyJZROLKZLNGLRKGSTQKJGTOUUGPXXJEzKGPQ\GXJEVXLUMG
XPMGLRKGJKVPOQOQYGPVEIQLGEFGLRKGbEQLJPZLĜIVGUKHHGLTEGLOVKHGzPUIKGEFGPQMGJKVPOQOQYGOLKVHGLEG_KGZEVXUKLK\GEJG
ZEJJKZLK\GPQ\GUKHHGPQGPVEIQLGQKZKHHPJMGLEGHPLOHFMGPQMGZUPOVHNGUOKQHGEJG̀I\YVKQLHGPYPOQHLGbEQLJPZLEJGTROZRGRPzKGQELG
_KKQGHIOLP_UMG\OHZRPJYK\]ĜIZRGXPMVKQLGHRPUUG_KGVP\KGIQ\KJGLKJVHGPQ\GZEQ\OLOEQHGYEzKJQOQYGFOQPUGXPMVKQLGKwZKXLG
LRPLGLRKGSTQKJ{HGVPWOQYGEFGHIZRGXPMVKQLGHRPUUGQELGZEQHLOLILKGLRKGSTQKJ{HGTPOzKJGEFGPQMGE_̀KZLOEQGLEGPUUGEJGPQMGXEJLOEQG
EFGLRKG[EJWGXKJFEJVK\G_MGLRKGbEQLJPZLEJGEJGPQMGZUPOVHGLRKGSTQKJGVPMGLRKQGRPzKGPYPOQHLGLRKGbEQLJPZLEJ]

defghgig|elKOLRKJGLRKGJKaIOHOLOEQGFEJGXPMVKQLGHLOXIUPLK\GOQĜKZLOEQG}]~]�]qGQEJGPQMGXEJLOEQGEFGJKLPOQK\GXKJZKQLPYKGHRPUUG
_KZEVKG\IKGIQLOUGLRKGbEQLJPZLEJGHI_VOLHGLEGLRKGbEQHLJIZLOEQGoPQPYKJ�

gj PQGPFFO\PzOLGLRPLGPUUGXPMJEUUHNG_OUUHGFEJGVPLKJOPUHGPQ\GKaIOXVKQLNGPQ\GELRKJGOQ\K_LK\QKHHGZEQQKZLK\GTOLRG
LRKGTEJWGFEJGTROZRGLRKGSTQKJGEJGLRKGSTQKJ{HGXJEXKJLMGVOYRLGOQGPQMGTPMG_KGJKHXEQHO_UKNGRPzKG_KKQGXPO\G
EJGELRKJTOHKGHPLOHFOK\NGLRKGFEJVGEFGTROZRGTOUUG_KGLRKGZIJJKQLUMGPILREJO�K\GykyGcEZIVKQLGn�rsNG
�bEQLJPZLEJ{HGyFFO\PzOLGEFG�PMVKQLGEFGcK_LHGPQ\GbUPOVH��

g| ZEQHKQLGEFGPUUGHIJKLOKHNGOFGPQMNGLEGHIZRGXPMVKQLNGLRKGFEJVGEFGTROZRGTOUUG_KGLRKGZIJJKQLUMGPILREJO�K\GykyG
cEZIVKQLGn�r�yNG�bEQHKQLGEFĜIJKLMGLEG�K\IZLOEQGOQGEJG�PJLOPUG�KUKPHKGEFG�KLPOQPYKN�G_ILGTROZRGTOUUG
QELG_KGJKaIOJK\GOFGLRKGPVEIQLGTOLRRKU\GIQ\KJĜKZLOEQG}]~]�]qGKwZKK\HGLRKGPVEIQLGEFGJKLPOQPYK�GPQ\

g� OFGJKaIOJK\G_MGLRKGSTQKJNGELRKJG\PLPGKHLP_UOHROQYGXPMVKQLGEJGHPLOHFPZLOEQGEFGPUUGHIZRGE_UOYPLOEQHNGHIZRGPHG
JKZKOXLHNGJKUKPHKHNGPQ\GTPOzKJHGEFGUOKQHGPJOHOQYGEILGEFGZEQLJPZLGLEGHIZRGKwLKQLGPQ\GOQGHIZRGFEJVGPHGVPMG_KG
\KHOYQPLK\G_MGLRKGSTQKJ]

defghgig�eyHGLRKG�IQZRGpOHLG[EJWGOHGHPLOHFPZLEJOUMGZEVXUKLK\GEJGZEJJKZLK\NGLRKGbEQLJPZLEJGVPMGHI_VOLGPGJKaIOHOLOEQGFEJG
XPMVKQLGEFGLRKHKGOLKVH]G�RKGbEQLJPZLEJGHRPUUGHI_VOLGTOLRGKPZRGHIZRGJKaIOHOLOEQGFEJGXPMVKQLGPFFO\PzOLHNGZEQHKQLHGEFG
HIJKLMNGPQ\GELRKJG\PLPGPHG\KHZJO_K\GOQĜKZLOEQG}]~]�]�GZEzKJOQYGTEJWGFEJGTROZRGXPMVKQLGOHGJKaIKHLK\]GxXEQG
ZKJLOFOZPLOEQGEFGHIZRGJKaIOHOLOEQHG_MGLRKGyJZROLKZLGPQ\GbEQHLJIZLOEQGoPQPYKJNGLRKGSTQKJGTOUUGPXXJEzKGPQ\GXJEVXLUMG
XPMGLRKGJKaIOHOLOEQGUKHHGPQGPVEIQLGLTEGLOVKHGLRPLGTROZRGOHGQKZKHHPJMGLEGHPLOHFMGPQMGZUPOVHNGUOKQHGEJG̀I\YVKQLHGPYPOQHLG
LRKGbEQLJPZLEJGTROZRGRPzKGQELG_KKQGHIOLP_UMG\OHZRPJYK\]

defghgig��[RKJKGLRKG�JÈKZLGOQZUI\KHGRKPLOQYNGPOJGZEQ\OLOEQOQYNGKUKZLJOZPUNGZEVVIQOZPLOEQNG\PLPGEJGELRKJGHMHLKVHGTROZRG
PJKGQELGXILGOQLEGEXKJPLOEQGPLGLRKGLOVKGEFGEZZIXPQZMNGPGHIVGHRPUUG_KGTOLRRKU\GIQLOUGLRKHKGHMHLKVHGRPzKGEXKJPLK\GLEGLRKG
YKQKJPUGHPLOHFPZLOEQGEFGLRKGyJZROLKZL]G�RKGbEQLJPZLEJGHRPUUGXJEzO\KGZEVXUKLKGHLPJLGIXGPQ\GZEVVOHHOEQOQYGEFGLRKGHMHLKVHG
TOLRGPG\KLPOUK\GZRKZWGUOHLGPHGJKZEVVKQ\K\G_MGLRKGKaIOXVKQLGEJGHMHLKVGVPQIFPZLIJKJ]G�RKGJKLPOQK\GPVEIQLGHRPUUG
PXXJEwOVPLKGFOzKGXKJZKQLGu��vGEFGLRKGZEHLGEFGLRKGHMHLKVHGPHG\KLKJVOQK\G_MGLRKGZEHLG_JKPW\ETQGHI_VOLLK\]G�RKG
YIPJPQLM�TPJJPQLMGXKJOE\GFEJGHIZRGHMHLKVHGTOUUGQELGZEVVKQZKGIQLOUGPFLKJGHIZRGyJZROLKZLGPXXJEzPU]

defghgigiG�RKGbEQLJPZLEJGHRPUUGZEVXUKLKGLRKG�IQZRGpOHLG[EJWGFEJGLRKG�JÈKZLGQEGUPLKJGLRPQG�rG\PMHGPFLKJĜI_HLPQLOPUG
bEVXUKLOEQGEFGLRKG�JÈKZL]G�RKGbEQLJPZLEJGHRPUUG_KGFIUUMGUOP_UKGLEGLRKGSTQKJGFEJGPUUG\PVPYKHGHIFFKJK\G_MGLRKGSTQKJGPHG
PGJKHIULGEFG\KUPMGOQGPZROKzOQYGFOQPUGZEVXUKLOEQGEFGLRKG[EJWNGOQZUI\OQYGTOLREILGUOVOLPLOEQNGP\\OLOEQPUGPJZROLKZLIJPUGPQ\G
ZEQHLJIZLOEQGVPQPYKVKQLGFKKHGJKUPLK\GLEGKwLKQ\K\GHKJzOZKH]

defghg�GkFGLRKGyJZROLKZLGEJGLRKGbEQHLJIZLOEQGoPQPYKJGOHGJKaIOJK\GLEGOQHXKZLGLRKG[EJWGVEJKGLRPQGLTEGu�vGLOVKHGXJOEJGLEG
ZKJLOFMOQYGLRKG[EJWGPHG_KOQYGHI_HLPQLOPUUMGZEVXUKLKGEQGPZZEIQLGEFGLRKG\OHZEzKJMGEFGEQKGEJGVEJKGOLKVHGLRPLGPJKGQELG
HIFFOZOKQLUMGZEVXUKLKNGLRKGbEQLJPZLEJGHRPUUG_KGUOP_UKGLEGLRKGSTQKJGFEJGLRKGPVEIQLGEFGPQMGZEHLHNGP\\OLOEQPUGFKKHGEJG
ZEVXKQHPLOEQG\IKGFJEVGEJGXPO\G_MGLRKGSTQKJGLEGLRKGyJZROLKZLGPQ\�EJGLRKGbEQHLJIZLOEQGoPQPYKJGFEJGLRKGP\\OLOEQPUG
OQHXKZLOEQH]G
����ei�

defgfgjG�RKGSTQKJGVPMGEZZIXMGEJGIHKGPQMGZEVXUKLK\GEJGXPJLOPUUMGZEVXUKLK\GXEJLOEQGEFGLRKG[EJWGPLGPQMGHLPYKGTRKQG
HIZRGXEJLOEQGOHG\KHOYQPLK\G_MGHKXPJPLKGPYJKKVKQLGTOLRGLRKGbEQLJPZLEJNGXJEzO\K\GHIZRGEZZIXPQZMGEJGIHKGOHGZEQHKQLK\GLEG
_MGLRKGOQHIJKJGPHGJKaIOJK\GIQ\KJĜKZLOEQGqq]�]q]�GPQ\GPILREJO�K\G_MGXI_UOZGPILREJOLOKHGRPzOQYG̀IJOH\OZLOEQGEzKJGLRKG
�JÈKZL]ĜIZRGXPJLOPUGEZZIXPQZMGEJGIHKGVPMGZEVVKQZKGTRKLRKJGEJGQELGLRKGXEJLOEQGOHGHI_HLPQLOPUUMGZEVXUKLKNGXJEzO\K\G
LRKGSTQKJGPQ\GbEQLJPZLEJGRPzKGPZZKXLK\GOQGTJOLOQYGLRKGJKHXEQHO_OUOLOKHGPHHOYQK\GLEGKPZRGEFGLRKVGFEJGXPMVKQLHNG
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FGHIJKILGMJNMIKOPMQGRSFJHOPMTIJKHGKIKRGPMUGIHPMSHJVJHJGQPMWITILGMHXMHUGMYXFZMIKWMJKQSFIKRGPMIKWMUI[GMILFGGWMJKM\FJHJKLM
RXKRGFKJKLMHUGM]GFJXWMNXFMRXFFGRHJXKMXNMHUGMYXFZMIKWMRXTTGKRGTGKHMXNM\IFFIKHJGQMFĜSJFGWM_OMHUGM̀XKHFIRHM
aXRSTGKHQbMYUGKMHUGM̀XKHFIRHXFMRXKQJWGFQMIM]XFHJXKMQS_QHIKHJIVVOMRXT]VGHGPMHUGM̀XKHFIRHXFMIKWM̀XKQHFSRHJXKM
cIKILGFMQUIVVMdXJKHVOM]FG]IFGMIKWMQS_TJHMIMVJQHMHXMHUGMeFRUJHGRHMIQM]FX[JWGWMSKWGFMfGRHJXKMgbhbibM̀XKQGKHMXNMHUGM
X̀KHFIRHXFMHXM]IFHJIVMXRRS]IKROMXFMSQGMQUIVVMKXHM_GMSKFGIQXKI_VOM\JHUUGVWbMjUGMQHILGMXNMHUGM]FXLFGQQMXNMHUGMYXFZMQUIVVM
_GMWGHGFTJKGWM_OM\FJHHGKMILFGGTGKHM_GH\GGKMHUGMk\KGFMIKWM̀XKHFIRHXFMXFPMJNMKXMILFGGTGKHMJQMFGIRUGWPM_OMWGRJQJXKMXNM
HUGMeFRUJHGRHMINHGFMRXKQSVHIHJXKM\JHUMHUGM̀XKQHFSRHJXKMcIKILGFb

l

mnopopq�jUGM̀XKHFIRHXFMQUIVVMRXX]GFIHGM\JHUMHUGMk\KGFMJKMXFWGFMHXMTIZGM]XFHJXKQMXNMHUGMrFXdGRHMI[IJVI_VGMIQMQXXKMIQM
]XQQJ_VGb

mnopopqstMjUGMrFXdGRHMQJHGMIKWM_SJVWJKLQPM\UGHUGFM\XFZMXNMHUGM̀XKHFIRHXFMJQM]IFHJIVVOMXFMNSVVOMRXT]VGHGWMXFMKXHPMIFGM
]FX]GFHOMXNMHUGMk\KGFM\UXMQUIVVMUI[GMRGFHIJKMFJLUHQMIKWM]FJ[JVGLGQMJKMRXKKGRHJXKM\JHUMSQGMXNMQITGb

mnopopqpuvfUXSVWMHUGFGM_GPMJKMHUGMX]JKJXKMXNMHUGMeFRUJHGRHMXFM̀XKQHFSRHJXKMcIKILGFPMSK\IFFIKHGWMWGVIOMXKM]IFHMXNMIKOM
X̀KHFIRHXFMJKMRXT]VGHJXKMXNMJKRXT]VGHGMXFMWGNGRHJ[GM\XFZMXFMXHUGFM̀XKHFIRHMFĜSJFGTGKHQPMIKWMHUGMeFRUJHGRHMQXM
RGFHJNJGQPMHUGMk\KGFMTIOMUI[GMNSVVMXFM]IFHJIVMSQGMIKWMXRRS]IKROMXNMIKOMXFMIVVM]XFHJXKQMXNM_SJVWJKLQMIQMFĜSJFGWMNXFM
TX[JKLMJKMXFMJKQHIVVJKLMNSFKJHSFGPMNJwHSFGQPMQS]]VJGQPMXFMĜSJ]TGKHMIKWMNXFMLGKGFIVMRVGIKJKLMIKWMTIJKHGKIKRGM\XFZbMxKM
QSRUMG[GKHPMHUGM̀XKHFIRHXFM\UXQGMSKNJKJQUGWM\XFZMJQMWXKGMQS_QĜSGKHMHXMJKQHIVVIHJXKMXNMNSFKJHSFGPMNJwHSFGQPMĜSJ]TGKHPM
GHRbPMQUIVVM_GMFGQ]XKQJ_VGMNXFMHUGM]FG[GKHJXKMXNMIKOMWITILGMHXMQSRUMJKQHIVVIHJXKbMfSRUMSQGMXFMXRRS]IKROM_OMHUGMk\KGFM
QUIVVMJKMKXMJKQHIKRGMRXKQHJHSHGMIRRG]HIKRGMXNMIKOMXNMHUGMYXFZb

mnoptyptMz]XKMRXT]VGHJXKMXNMHUGMYXFZPMHUGM̀XKHFIRHXFMQUIVVMNXF\IFWMHXMHUGM̀XKQHFSRHJXKMcIKILGFMIM\FJHHGKMKXHJRGMHUIHM
HUGMYXFZMJQMFGIWOMNXFMNJKIVMJKQ]GRHJXKMIKWMIRRG]HIKRGPMIRRG]HIKRGMIKWMQUIVVMIVQXMNXF\IFWMHXMHUGM̀XKQHFSRHJXKMcIKILGFM
IMNJKIVM̀XKHFIRHXF{QMe]]VJRIHJXKMNXFMrIOTGKHbMz]XKMFGRGJ]HPMHUGM̀XKQHFSRHJXKMcIKILGFMQUIVVM]GFNXFTMIKMJKQ]GRHJXKMHXM
RXKNJFTM\JVVMG[IVSIHGMHUGMRXT]VGHJXKMXNMYXFZMXNMHUGM̀XKHFIRHXFbMjUGM̀XKQHFSRHJXKMcIKILGFMQUIVVMTIZGM
FGRXTTGKWIHJXKQMHXMHUGMeFRUJHGRHM\UGKMHUGMYXFZMXNMIVVMXNMHUGM̀XKHFIRHXFQMJQMFGIWOMNXFMNJKIVMJKQ]GRHJXKPMIKWMQUIVVMHUGKM
NXF\IFWMHUGM̀XKHFIRHXFQ{MKXHJRGQMIKWMe]]VJRIHJXKMNXFMrIOTGKHMXFMrFXdGRHMe]]VJRIHJXKMNXFMrIOTGKHPMHXMHUGMeFRUJHGRHPM
X̀KHFIRHXFMIKWMHUGKMNXF\IFWMHUGMKXHJRGMIKWMe]]VJRIHJXKPM\JHUMHUGM̀XKQHFSRHJXKMcIKILGF{QMFGRXTTGKWIHJXKQPMHXMHUGM
eFRUJHGRHM\UXM\JVVM]FXT]HVOMTIZGMQSRUMJKQ]GRHJXKbMYUGKMHUGMeFRUJHGRHMeFRUJHGRHPMNJKWQMHUGMYXFZMIRRG]HI_VGMSKWGFMHUGM
X̀KHFIRHMaXRSTGKHQMIKWMHUGM̀XKHFIRHMNSVVOM]GFNXFTGWPMHUGM̀XKQHFSRHJXKMcIKILGFMIKWMeFRUJHGRHM\JVVM]FXT]HVOMJQQSGMIM
NJKIVM̀GFHJNJRIHGMNXFMrIOTGKHMXFMrFXdGRHM̀GFHJNJRIHGMNXFMrIOTGKHMQHIHJKLMHUIHMHXMHUGM_GQHMXNMHUGJFMZKX\VGWLGPMJKNXFTIHJXKM
IKWM_GVJGNPMIKWMXKMHUGM_IQJQMXNMHUGJFMXK|QJHGM[JQJHQMIKWMJKQ]GRHJXKQPMHUGMYXFZMUIQM_GGKMRXT]VGHGWMJKMIRRXFWIKRGM\JHUMHUGM
X̀KHFIRHMaXRSTGKHQMIKWMHUIHMHUGMGKHJFGM_IVIKRGMNXSKWMHXM_GMWSGMHUGM̀XKHFIRHXFMIKWMKXHGWMJKMHUGMNJKIVM̀GFHJNJRIHGMJQMWSGM
IKWM]IOI_VGbMjUGM̀XKQHFSRHJXKMcIKILGF{QMIKWMeFRUJHGRH{QMNJKIVM̀GFHJNJRIHGMNXFMrIOTGKHMXFMrFXdGRHM̀GFHJNJRIHGMNXFM
rIOTGKHM\JVVMRXKQHJHSHGMIMNSFHUGFMFG]FGQGKHIHJXKMHUIHMRXKWJHJXKQMVJQHGWMJKMfGRHJXKMgb}~biMIQM]FGRGWGKHMHXMHUGM
X̀KHFIRHXF{QM_GJKLMGKHJHVGWMHXMNJKIVM]IOTGKHMUI[GM_GGKMNSVNJVVGWb

mnoptyptptMxNMHUGMYXFZMJQMKXHMIRRG]HGWM_OMHUGMk\KGFMINHGFMNJKIVMJKQ]GRHJXKMIKWMIWWJHJXKIVMHJTGMJQMFĜSJFGWMHXMRXT]VGHGM
JHGTQMJWGKHJNJGWMWSFJKLMHUGMNJKIVMJKQ]GRHJXKPMHUGMWIHGMQHIFHJKLMHUGMXKG|OGIFMRXFFGRHJXKM]GFJXWMWGQRFJ_GWMJKMeFHJRVGM}ibiM
QUIVVM_GMQGHM_OMHUGMeFRUJHGRHMIHMUJQMWJQRFGHJXKPM_SHMKXHMVIHGFMHUIKMHUGMWIHGMXNMHUGMNJKIVM̀GFHJNJRIHGMNXFMrIOTGKHbMM

moptyptpuMxNMHUGMeFRUJHGRHMIKWMHUGM̀XKQHFSRHJXKMcIKILGFMIFGMFĜSJFGWMHXM]FX[JWGMIWWJHJXKIVMQGF[JRGQPMGwHGKWMHUGMWSFIHJXKM
XNMQGF[JRGQMHXMHUGMk\KGFPMIKW�XFM]GFNXFTMIWWJHJXKIVMNJKIVMJKQ]GRHJXKQM_GRISQGMHUGMYXFZMNIJVQMHXMRXT]VOM\JHUMHUGM
FĜSJFGTGKHQMXNMHUGM̀XKHFIRHMaXRSTGKHQPMXFMHUGM̀XKHFIRHXFMWJWMKXHMRXT]VGHGMHUGMYXFZMJKMIRRXFWIKRGM\JHUMHUGM
RXKQHFSRHJXKMQRUGWSVGMXFMrFXdGRHMQRUGWSVGPMHUGMITXSKHMXNMRXT]GKQIHJXKM]IJWMHXMHUGMeFRUJHGRHMIKWMHUGM̀XKQHFSRHJXKM
cIKILGFM_OMHUGMk\KGFMNXFMIWWJHJXKIVMQGF[JRGQMQUIVVM_GMWGWSRHGWMNFXTMHUGMNJKIVM]IOTGKHMWSGMHXMHUGM̀XKHFIRHXFb

mnoptypuM�GJHUGFMNJKIVM]IOTGKHMKXFMIKOMFGTIJKJKLMFGHIJKGWM]GFRGKHILGMQUIVVM_GRXTGMWSGMSKHJVMHUGM̀XKHFIRHXFMQS_TJHQMHXM
HUGMeFRUJHGRHMHUFXSLUMHUGM̀XKQHFSRHJXKMcIKILGFM�}�MIVVMRVXQGXSHMWXRSTGKHQMFĜSJFGWM_OMHUGM̀XKHFIRHMaXRSTGKHQPM
JKRVSWJKLPM\JHUXSHMVJTJHIHJXKPMIQ|_SJVHMWFI\JKLQPMIHHJRMQHXRZPMTIJKHGKIKRGMTIKSIVPMX]GFIHJKLMJKQHFSRHJXKQMIKWMXHUGFM
WXRSTGKHQMFĜSJFGWMHXM_GMWGVJ[GFGWMSKWGFMHUGM̀XKHFIRHMJKMRXKKGRHJXKM\JHUMHUGMYXFZMJKMHUGMNXFTMFĜSJFGWM_OMHUGMk\KGFPM
�i�MIKMINNJWI[JHMHUIHM]IOFXVVQPM_JVVQMNXFMTIHGFJIVQMIKWMĜSJ]TGKHPMIKWMXHUGFMJKWG_HGWKGQQMRXKKGRHGWM\JHUMHUGMYXFZMNXFM
\UJRUMHUGMk\KGFMXFMHUGMk\KGF{QM]FX]GFHOMTJLUHM_GMFGQ]XKQJ_VGMXFMGKRST_GFGWM�VGQQMITXSKHQM\JHUUGVWM_OMk\KGF�M
UI[GM_GGKM]IJWMXFMXHUGF\JQGMQIHJQNJGWPM�i�M���MIMRGFHJNJRIHGMG[JWGKRJKLMHUIHMJKQSFIKRGMFĜSJFGWM_OMHUGM̀XKHFIRHM
aXRSTGKHQMHXMFGTIJKMJKMNXFRGMINHGFMNJKIVM]IOTGKHMJQMRSFFGKHVOMJKMGNNGRHPM���MGNNGRHMIKWM\JVVMKXHM_GMRIKRGVGWMXFMIVVX\GWMHXM
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FGHIJFKLMNIOKPNKOFPQNKRSKTPUQVKHJIWJKXJINNFMKMWNIYFKZPQK[FFMK\I]FMKNWKNZFK̂XMFJ_K̀abKPKXJINNFMKQNPNFcFMNKNZPNKNZFK
dWMNJPYNWJKeMWXQKWfKMWKQL[QNPMNIPOKJFPQWMKNZPNKNZFKIMQLJPMYFKXIOOKMWNK[FKJFMFXP[OFKNWKYW]FJKNZFKHFJIWTKJFgLIJFTK[UKNZFK
dWMNJPYNKhWYLcFMNQ_K̀abK̀ibKYWMQFMNKWfKQLJFNU_KIfKPMU_KNWKfIMPOKHPUcFMNK̀ibKTWYLcFMNPNIWMKWfKPMUKQHFYIPOKXPJJPMNIFQ_K
QLYZKPQKcPMLfPYNLJFJQVKXPJJPMNIFQKWJKQHFYIfIYKjL[YWMNJPYNWJKXPJJPMNIFQ_KPMTKHPUcFMN_K̀kb_KIfKJFgLIJFTK[UKNZFK̂XMFJ_K
WNZFJKTPNPKFQNP[OIQZIM\KHPUcFMNKWJKQPNIQfPYNIWMKWfKW[OI\PNIWMQ_KQLYZKPQKJFYFIHNQKPMTKJFYFIHNQ_KJFOFPQFQKPMTKXPI]FJQKWfK
OIFMQ_KYOPIcQ_KQFYLJINUKIMNFJFQNQ_KIMNFJFQNQKWJKFMYLc[JPMYFQKPJIQIM\KWLNKWfKNZFKdWMNJPYN_KNWKNZFKFGNFMNKPMTKIMKQLYZKfWJcKPQK
cPUK[FKTFQI\MPNFTK[UKNZFK̂XMFJlK[UKNZFK̂XMFJ_KPMTK̀mbKPOOKXPJJPMNIFQKPMTK\LPJPMNFFQKJFgLIJFTK[UKNZFKdWMNJPYNK
hWYLcFMNQlKnfKPKjL[YWMNJPYNWJKJFfLQFQKNWKfLJMIQZKPKJFOFPQFKWJKXPI]FJKJFgLIJFTK[UKNZFK̂XMFJ_KNZFKdWMNJPYNWJKcPUK
fLJMIQZKPK[WMTKQPNIQfPYNWJUKNWKNZFK̂XMFJKNWKIMTFcMIfUKNZFK̂XMFJKP\PIMQNKQLYZKOIFM_KYOPIc_KQFYLJINUKIMNFJFQN_KWJK
FMYLc[JPMYFlKnfKPKOIFM_KYOPIc_KQFYLJINUKIMNFJFQN_KWJKFMYLc[JPMYFKOIFMlKnfKQLYZKOIFMKJFcPIMQKLMQPNIQfIFTKPfNFJKHPUcFMNQK
PJFKcPTF_KNZFKdWMNJPYNWJKQZPOOKJFfLMTKNWKNZFK̂XMFJKPOOKcWMFUKNZPNKNZFK̂XMFJKcPUK[FKYWcHFOOFTKNWKHPUKIMKTIQYZPJ\IM\K
NZFKOIFM_KYOPIc_KQFYLJINUKIMNFJFQN_KWJKFMYLc[JPMYF_KQLYZKOIFM_KIMYOLTIM\KPOOKYWQNQKPMTKJFPQWMP[OFKPNNWJMFUQVKfFFQl

opqrstrursKnMKPTTINIWMKNWKNZFKQL[cINNPOQKJFgLIJFTKIMKjFYNIWMKvlwSlxKP[W]F_KNZFKdWMNJPYNWJKQZPOOKQL[cINKQFHPJPNFKfIMPOK
JFOFPQFKWJKXPI]FJQKWfKOIFMKfWJKFPYZKjL[YWMNJPYNWJ_KcPNFJIPOKQLHHOIFJ_KWJKWNZFJQKXINZKOIFMKJI\ZNQKP\PIMQNKNZFKyJWzFYN_KPMTK
QZPOOKQL[cINKPKOIQNKWfKQLYZKHPJNIFQl
{|}~p��

opqrstr�K�ZFKcPeIM\KWfKfIMPOKHPUcFMNKQZPOOKYWMQNINLNFKPKXPI]FJKWfKdOPIcQK[UKNZFK̂XMFJKFGYFHNKNZWQFKPJIQIM\KfJWc
rs OIFMQ_KdOPIcQ_KQFYLJINUKIMNFJFQNQ_KWJKFMYLc[JPMYFQKPJIQIM\KWLNKWfKNZFKdWMNJPYNKPMTKLMQFNNOFT�
ru fPIOLJFKWfKNZFK�WJeKNWKYWcHOUKXINZKNZFKJFgLIJFcFMNQKWfKNZFKdWMNJPYNKhWYLcFMNQ�
r� NFJcQKWfKQHFYIPOKXPJJPMNIFQKJFgLIJFTK[UKNZFKdWMNJPYNKhWYLcFMNQ�KWJ

r� PLTINQKHFJfWJcFTK[UKNZFK̂XMFJ_KIfKHFJcINNFTK[UKNZFKdWMNJPYNKhWYLcFMNQ_KPfNFJKfIMPOKHPUcFMNl[UKNZFK̂XMFJK
QZPOOKMWNKYWMQNINLNFKPKXPI]FJKWfKYOPIcQ_KYPLQFQKWfKPYNIWM_KTPcP\FQKWJKYWcHOPIMNQK[UKNZFK̂XMFJl

opqrstr�K�YYFHNPMYFKWfKfIMPOKHPUcFMNK[UKNZFKdWMNJPYNWJ_KPKjL[YWMNJPYNWJ_KWJKPKQLHHOIFJ_KjL[YWMNJPYNWJKWJKcPNFJIPOK
QLHHOIFJKQZPOOKYWMQNINLNFKPKXPI]FJKWfKYOPIcQK[UKNZPNKHPUFFKFGYFHNKNZWQFKHJF]IWLQOUKcPTFKIMKXJINIM\KIMKPYYWJTPMYFKXINZK
�JNIYOFKwiKPMTKITFMNIfIFTK[UKNZPNKHPUFFKIMKXJINIM\KPQKLMQFNNOFTKPNKNZFKNIcFKWfKNZFKfIMPOK�HHOIYPNIWMKfWJKyPUcFMNl

opqrstr�K�NKPMUKNIcFKPKOIFMKIQKfIOFTKP\PIMQNKNZFKyJWzFYNKfLMTQ_KNZFK̂XMFJKcPUKTFcPMTKNZPNKNZFKdWMNJPYNWJKTIQYZPJ\FKQPITK
OIFM_KNZJWL\ZK[WMTIM\KWJKWNZFJXIQF_KPMTKNZFKdWMNJPYNWJKcLQNKW[NPIMKNZFKTIQYZPJ\FKWfKQPITKOIFMKXINZIMKQF]FMK̀mbKTPUQKWfK
QLYZKTFcPMTKPNKNZFKdWMNJPYNWJVQKQWOFKYWQNKPMTKFGHFMQF_KPMTKPNKMWKYWQNKNWKNZFK̂XMFJlKnfKPMUKOIFMKWJKWNZFJKFMYLc[JPMYFK
JFgLIJFTKNWK[FKJFcW]FTKPNKNZFKdWMNJPYNWJVQKQWOFKYWQNKPMTKFGHFMQFKHLJQLPMNKNWKNZIQKjFYNIWMKIQKMWNKTIQYZPJ\FTKWfKJFYWJTKPQK
PfWJFQPIT_KNZFK̂XMFJKQZPOOKZP]FKNZFKJI\ZNKNWKNPeFKQLYZKPYNIWMKPQKNZFK̂XMFJKQZPOOKTFFcKPHHJWHJIPNFK̀XZIYZKQZPOOKIMYOLTFK
NZFKJI\ZNKNWKYPLQFKQLYZKOIFMKWJKWNZFJKFMYLc[JPMYFKNWK[FKYPMYFOFTKPMTKTIQYZPJ\FTKWfKJFYWJTb_KPMTKIMKQLYZKF]FMN_KPOOKYWQNQK
PMTKFGHFMQFQKIMYLJJFTK[UKNZFK̂XMFJKIMKYWMMFYNIWMKNZFJFXINZK̀IMYOLTIM\_KXINZWLNKOIcINPNIWM_KHJFcILcQKfWJKPMUK[WMTK
fLJMIQZFTKIMKYWMMFYNIWMKNZFJFXINZ_KPMTKJFPQWMP[OFKPNNWJMFUQVKfFFQ_
YWLJNKYWQNQKPMTKTIQ[LJQFcFMNQb_KQZPOOK[FKHPITK[UKNZFKdWMNJPYNWJKNWKNZFK̂XMFJKWMKTFcPMTKWJ_KPNKNZFKWHNIWMKWfKNZFK̂XMFJ_K
TFTLYNFTKfJWcKPMUKHPUcFMNKNZFMKTLFKWJKNZFJFPfNFJK[FYWcIM\KTLFKfJWcKNZFK̂XMFJKNWKNZFKdWMNJPYNWJKIMKPYYWJTPMYFKXINZK
NZFKHJW]IQIWMQKWfKNZFQFK�FMFJPOKdWMTINIWMQl

opqrstr���GIQNIM\KXPJJPMNIFQKQZPOOKMWNKTFHJI]FKNZFK̂XMFJKWfKPMUKYPLQFKWfKPYNIWM_KJI\ZN_KWJKJFcFTUKWNZFJXIQFKP]PIOP[OFK
fWJK[JFPYZKWfKPMUKWfKNZFKHJW]IQIWMQKWfKNZFKdWMNJPYNKhWYLcFMNQlK�ZFKHFJIWTQKJFfFJJFTKNWKP[W]FKQZPOOKMWNK[FKYWMQNJLFTKPQK
OIcINPNIWMQKWMKNZFKNIcFKIMKXZIYZKNZFK̂XMFJKcPUKHLJQLFKPMUKQLYZKPYNIWM_KJI\ZNKWJKJFcFTUl

opqrstr�K�ZFKdWMNJPYNWJKQZPOOKPYZIF]FKfIMPOKYWcHOFNIWMKWfKPOOK�WJe_KIMYOLTIM\_KXINZWLNKOIcINPNIWM_KYWJJFYNIWMKWfK
HLMYZ�OIQNKINFcQ_KHJFHPJPNIWMKPMTKTFOI]FJUKWfKPOOKcPMLPOQ_KHJFQFMNPNIWMKWfKNJPIMIM\KPMTKYWcHOFNIWMKWfKfIMPOKHPHFJK
QL[cIQQIWMQKMWNKOPNFJKNZPMKRSKTPUQKfWOOWXIM\KNZFKTPNFKWfKjL[QNPMNIPOKdWcHOFNIWMlKnMKNZFKF]FMNKNZFKdWMNJPYNWJKQZPOOKfPIOK
NWKPYZIF]FKfIMPOKYWcHOFNIWMKWfKNZFK�WJeKXINZIMKQLYZKPKHFJIWTKWfKNIcF_KNZFKdWMNJPYNWJKPMTKNZFKdWMNJPYNWJVQKQLJFNU_KIfK
PMU_KQZPOOK[FKOIP[OFKfWJKPMTKQZPOOKJFIc[LJQFKNZFK̂XMFJKfWJKPMUKPMTKPOOKfFFQKHPITKNWKNZFK�JYZINFYNKPMTKdWMQNJLYNIWMK
�PMP\FJKPMTKWNZFJKFGHFMQFQKcPTFKMFYFQQPJUK[UKNZFKdWMNJPYNWJVQKfPIOLJFlK�TTINIWMPOKfFFQKPMTKFGHFMQFQKQZPOOK[FK
YZPJ\FTK[UKNZFK̂XMFJKP\PIMQNKPMUK�IMPOKyPUcFMNKTLFKWJKXZIYZKcPUK[FYWcFKTLFKNWKNZFKdWMNJPYNWJ_KPMTKNZFKdWMNJPYNWJK
QZPOOKHJWcHNOUKHPUKWJKJFfLMTKNZFK̂XMFJKNZFKFGYFQQ_KIfKPMU_KLHWMKNZFK̂XMFJVQKXJINNFMKJFgLFQNl
{|}~p��

�ZFKdWMNJPYNWJKQZPOOK[FKJFQHWMQI[OFKfWJKIMINIPNIM\_KIcHOFcFMNIM\_KTIJFYNIM\_KYWMNJWOOIM\_KcPIMNPIMIM\_KPMTKQLHFJ]IQIM\K
POOKQPfFNUKHJFYPLNIWMQKPMTKHJW\JPcQKIMKYWMMFYNIWMKXINZKNZFKHFJfWJcPMYFKWfKNZFKdWMNJPYNlK�ZFKdWMNJPYNWJKQZPOOKQL[cINK
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FGHIJKLFMNOFKMPQIQNRHFSITMKUMNVIFKIFGHIJKLQFMWOFXKLIYNLNUHMIRKMIMHZXH[INL\IOKKM\XLNFXKLI[XFGIFGHIQNRHFSITMKUMNVQIKRI
KFGHMIJKLFMNOFKMQ]ÎGHIJKLQFMWOFXKLIYNLNUHMPQIMHQTKLQX_X̀XFXHQIRKMIMHZXH[INL\IOKKM\XLNFXKLIKRIQNRHFSITMKUMNVQIQGǸ̀I
LKFIHaFHL\IFKI\XMHOFIOKLFMK̀IKZHMIKMIOGNMUHIKRIFGHINOFQIKMIKVXQQXKLQIKRIFGHIJKLFMNOFKMQbIcW_OKLFMNOFKMQbINUHLFQIKMI
HVT̀KSHHQIKRIFGHIJKLFMNOFKMQIKMIcW_OKLFMNOFKMQbIKMINLSIKFGHMITHMQKLQITHMRKMVXLUITKMFXKLQIKRIFGHIdKMeINL\ILKFI\XMHOF̀SI
HVT̀KSH\I_SIFGHIJKLQFMWOFXKLIYNLNUHM]ÎGHIJKLFMNOFKMPQIQNRHFSITMHONWFXKLQINL\ITMKUMNVQIQGǸ̀IXLÒW\HIQTHOXRXOIQFHTQI
\HQXULH\IFKIVXLXVXfHIFGHIMXQeIKRIOKLFMNOFXLUIKMIQTMHN\IKRIJghijklmbIXLÒW\XLUITMKZXQXKLIKRIǸ̀INTTMKTMXNFHITHMQKLǸI
TMKFHOFXZHIHnWXTVHLFbIQKOXǸI\XQFNLOXLUbINZKX\XLUIQFNOeXLUIKRIFMN\HQbINL\IKFGHMIMHNQKLN_̀HITMHONWFXKLQ]

o

pqrstutrÎGHIJKLFMNOFKMIQGǸ̀IFNeHIMHNQKLN_̀HILHOHQQNMSITMHONWFXKLQIRKMIQNRHFSIKRbINL\IQGǸ̀ITMKZX\HIMHNQKLN_̀HI
TMKFHOFXKLIFKITMHZHLFI\NVNUHbIXLvWMSbIXLRHOFXKLIKMIHaTKQWMHIFKIJghijklmbIKMÌKQQIFK

o

tw FGHIg[LHMPQIMHǸINL\ITHMQKLǸITMKTHMFSINL\IKFGHMITMKTHMFSINFIFGHIQXFHIKMIN\vNOHLFIFGHMHFKbIQWOGINQIFMHHQbI
QGMW_QbÌN[LQbI[ǸeQbITNZHVHLFQbIMKN\[NSQbIQFMWOFWMHQbIQFMWOFWMHQINL\IWFX̀XFXHQILKFI\HQXULNFH\IRKMI
MHVKZǸbIMH̀KONFXKLbIMH̀KONFXKLIKMIMHT̀NOHVHLFIXLIFGHIOKWMQHIKRIOKLQFMWOFXKLxNL\

ty OKLQFMWOFXKLIKMIKTHMNFXKLQI_SIFGHIg[LHMbIcHTNMNFHIJKLFMNOFKMQbIKMIKFGHMIJKLFMNOFKMQ]JKLFMNOFKMQxINL\
tz FGHIHaXQFXLUI_WX̀\XLUQINL\ITMHVXQHQIXLIFGHIZXOXLXFSIKRIKMINRRHOFH\I_SIFGHIJKLFMNOFKMPQIKTHMNFXKLQ]
t{qqqqqqqFGHIOKLFMNOFKMINUMHHQbIXLIKM\HMIFGNFIFGHI[KMeI[X̀̀I_HIOKVT̀HFH\I[XFGIFGHIUMHNFHQFI\HUMHHIKRIQNRHFSbIFKI
OKLRKMVIFKIFGHIMHnWXMHVHLFQIKRIFGHI|}cIc~jIMHQOWHIMHUẀNFXKLQI�HaOHMTFIKRIFGHIOKLQFMWOFKMQIMHQTKLQX_X̀XFXHQI
QHOFXKLIl��]��INL\IFGHIgOOWTNFXKLǸIcNRHFSINL\I�HǸFGI�OFIKRIlm��I�gc���INQINVHL\H\INL\IFGHI
JKLQFMWOFXKLIcNRHFSI�OFIKRIlm�mINQINVHL\H\bIXLÒW\XLUIǸ̀IQFNL\NM\INL\IMHUẀNFXKLQIFGNFIGNZHI_HHLIQXLOHIKMI
QGǸ̀I_HITMKVẀUNFH\I_SIFGHIUKZHMLVHLFǸINWFGKMXFXHQI[GXOGIN\VXLXQFHMIQWOGINOFQbINL\IQGǸ̀IXL\HVLXRSINL\I
GK̀\IGNMV̀HQQIFGHIK[LHMbIJKLQFMWOFXKLIYNLNUHMbIFGHI�MOGXFHOFbINL\IǸ̀]�

pqrstutrt{IcNRHINOOHQQIFKINL\IHUMHQQIRMKVINLSI_WX̀\XLUIWL\HMIOKLQFMWOFXKLINQITNMFIKRIFGXQIJKLFMNOFbIKMINLSIHaXQFXLUI
_WX̀\XLUIXLI[GXOGIdKMeIXQI_HXLUI\KLHIWL\HMIFGXQIJKLFMNOFbIQGǸ̀I_HIVNXLFNXLH\INL\IMHVNXLIWLHLOWV_HMH\I_SIFGHI
JKLFMNOFKMIXLINOOKM\NLOHI[XFGIǸ̀INTT̀XON_̀HIOK\HQbIMẀHQINL\IMHUẀNFXKLQIKRINWFGKMXFXHQIGNZXLUIvWMXQ\XOFXKLIKLIFGHI
dKMe]ÎGHIJKLFMNOFKMINL\IXFQIcW_OKLFMNOFKMQIQGǸ̀IOKKTHMNFHIXLIVNXLFNXLXLUIFGXQIOKL\XFXKL]I�KN\[NSQbITNFGQbI[ǸeQbI
HaXFQbIQHMZXOHI\MXZHQINL\IKFGHMINMHNQIQGǸ̀IMHVNXLIWLK_QFMWOFH\INL\IQGǸ̀I_HIVNXLFNXLH\IXLINIQNRHINL\IQNFXQRNOFKMSI
OKL\XFXKLbIRKMIǸ̀ITHMQKLQIWQXLUIFGHI_WX̀\XLUINL\ITMHVXQHQ]IYNFHMXǸQIQGǸ̀ILKFI_HIQFKMH\ITMKVXQOWKWQ̀SIN_KWFIFGHIQXFHIKMI
XLIFGHI_WX̀\XLUbI_WFIQGǸ̀I_HIONMHRẀ̀SIQFKMH\IXLINMHNQI[GXOGI[X̀̀ILKFIXLFHMRHMHI[XFGITH\HQFMXNLIFMNRRXOIKMI[XFGINOOHQQIFKI
NL\IHUMHQQIRMKVIN\vNOHLFITMKTHMFXHQINL\IWQHIKRIFGHI_WX̀\XLU]ÎGHIJKLFMNOFKMIQGǸ̀ITMKZX\HINL\IVNXLFNXLIQWOGIFHVTKMNMSI
dKMeINQIVNSI_HIMHnWXMH\IRKMIFGHITMKFHOFXKLIKRIXFQIRXLXQGH\IdKMeI[GHMHÌXN_̀HIFKIXLvWMS]ÎGHIJKLFMNOFKMI[X̀̀I_HI
MHQTKLQX_̀HIRKMIǸ̀IKRIXFQIdKMebIVNFHMXǸQINL\IHnWXTVHLFIFGNFIVNSI_HI\NVNUH\IKMIQFK̀HLI\WMXLUIFGHI\WMNFXKLIKRIFGHI
JKLFMNOFINL\IWLFX̀IFGHIdKMeIXQINOOHTFH\I_SIFGHIg[LHM]ÎGHIJKLFMNOFKMIQGǸ̀IVNeHIUKK\INLSIQWOGI\NVNUHIKMÌKQQI
[XFGKWFIHaTHLQHIFKIFGHIg[LHM]ÎGHIJKLFMNOFKMIQGǸ̀ILKFITHMVXFIWLLHOHQQNMSIGNfNM\QIFKI_HIOMHNFH\ILKMITHMVXFIFGHVIFKI
OKLFXLWHIXRIFGHSINMHI\XQOKZHMH\]ÎGHIJKLFMNOFKMPQIQFKMNUHINL\IQFNUXLUINMHNQIQGǸ̀I_HIKL̀SIXLÌKONFXKLQINQQXULH\IKMI
NTTMKZH\I_SIFGHIg[LHMINL\I�MOGXFHOFINL\IVNSI_HIMHnWXMH\IFKI_HIMH̀KONFH\I_SIFGHIJKLFMNOFKMINQI_WX̀\XLUIKOOWTNLOSIKMI
WQHIOGNLUHQI\WMXLUIFGHIOKWMQHIKRIFGHIdKMe]ÎGXQIMH̀KONFXKLI[X̀̀I_HI\KLHI_SIFGHIJKLFMNOFKMINFILKIN\\XFXKLǸIOKQFIFKIFGHI
g[LHM]

pqrstutuÎGHIJKLFMNOFKMIQGǸ̀IOKVT̀SI[XFGbINL\IUXZHILKFXOHQIMHnWXMH\I_SI_SbINTT̀XON_̀HÌN[QbIQFNFWFHQbIKM\XLNLOHQbI
OK\HQbIMẀHQINL\IMHUẀNFXKLQbINL\ÌN[RẀIKM\HMQIKRITW_̀XOINWFGKMXFXHQbI_HNMXLUIKLIQNRHFSIKRITHMQKLQIKMITMKTHMFSIKMIFGHXMI
TMKFHOFXKLIRMKVI\NVNUHbIXLvWMSbIKMÌKQQ]

pqrstututrÎGHIJKLFMNOFKMINOeLK[̀H\UHQIFGNFIFGHI�N_KMI�N[IKRIFGHIcFNFHIKRI|H[I}KMebINL\IMHUẀNFXKLQIN\KTFH\I
FGHMHWL\HMbIT̀NOHIWTKLI_KFGIFGHIg[LHMINL\IFGHIJKLFMNOFKMIOHMFNXLI\WFXHQINL\IFGNFÌXN_X̀XFSIRKMIRNX̀WMHIFKIOKVT̀SI
FGHMH[XFGIXQIXVTKQH\IKLI_KFGIFGHIg[LHMINL\IFGHIJKLFMNOFKMIMHUNM\̀HQQIKRIFGHXMIMHQTHOFXZHIRNẀF]ÎGHIJKLFMNOFKMIGHMH_SI
NUMHHQIFGNFbINQI_HF[HHLIFGHIg[LHMINL\IFGHIJKLFMNOFKMbIFGHIJKLFMNOFKMIXQIQK̀H̀SIMHQTKLQX_̀HIRKMIOKVT̀XNLOHI[XFGIǸ̀IQWOGI
Ǹ[QINL\IMHUẀNFXKLQIXVTKQH\IRKMIFGHITMKFHOFXKLIKRITHMQKLQITHMRKMVXLUIFGHIJKLFMNOF]ÎGHIJKLFMNOFKMIQGǸ̀IXL\HVLXRSI
NL\IGK̀\IGNMV̀HQQIFGHIg[LHMIKRINL\IRMKVINLSINL\IǸ̀ÌXN_X̀XFSIRKMIZXK̀NFXKLIKRIQWOGÌN[QINL\IMHUẀNFXKLQINL\IQGǸ̀I
\HRHL\INLSIÒNXVQIKMINOFXKLQI[GXOGIVNSI_HI_MKWUGFINUNXLQFIFGHIg[LHMINQIFGHIMHQẀFIFGHMHKR]IiLIFGHIHZHLFIFGNFIFGHI
JKLFMNOFKMIQGǸ̀IRNX̀IKMIMHRWQHIFKI\HRHL\INLSIQWOGINOFXKLbIFGHIJKLFMNOFKMIQGǸ̀I_HÌXN_̀HIFKIFGHIg[LHMIRKMIǸ̀IOKQFQIKRIFGHI
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FGHIJKLHKMINIHMLHOKPQRSKRTULVKWJKURXLWHKUHMKUTTKRWPXPKWNKXSIKFGHIJYKLHRTQMLHOKUXXWJHIZ[PKNIIYKLHKJIRW\IJLHOKPQRSK
MINIHPIKRWPXPKNJWVKXSIK]WHXJURXWĴ

_̀abcdcdcdKeTTKTUfWJIJPYKGWJgIJPYKUHMKVIRSUHLRPKIVhTWZIMKLHKXSIKhIJNWJVUHRIKWNKXSIKiWJgKWNKXSLPKjJWkIRXKPSUTTKfIK
RIJXLNLIMKUPKSU\LHOKPQRRIPPNQTTZKRWVhTIXIMKUKRWQJPIKLHKRWHPXJQRXLWHKPUNIXZKUHMKSIUTXSKUhhJW\IMKfZKXSIKlHLXIMKmXUXIPK
nIhUJXVIHXKWNKoUfWJ[PKFRRQhUXLWHUTKmUNIXZKUHMKpIUTXSKeMVLHLPXJUXLWHKXSUXKLPKUXKTIUPXKqrKSWQJPKLHKMQJUXLWĤKsSIK
]WHXJURXWJKUHMKLXPKmQfRWHXJURXWJPKPSUTTKRWHMQRXKXSILJKWhIJUXLWHKLHKURRWJMUHRIKGLXSKXSIKmUNIXZKtQLMIPKNWJK]WHPXJQRXLWHK
UPKLPPQIMKfZKmXUXIKuMQRUXLWHKnIhUJXVIHXYKUHMKXSIK]WHXJURXWJ[PKPUNIXZKhJWOJUV̂

_̀abcdcdcvKeTTKPUNIXZKIwQLhVIHXKLHRTQMLHOKSUJMKSUXPYKGIUXSIJKhJWXIRXL\IKOIUJKUHMKjjuKJIwQLJIMKNWJKXSIK]WHXJURXWJKXWK
hIJNWJVKLXPKiWJgKUJIKXWKfIKPQhhTLIMKfZKXSIK]WHXJURXWJKWJKLXPKmQfRWHXJURXWJP̂KiLXSLHKXSIKMIPLOHUXIMKRWHPXJQRXLWHKUJIUPYK
XSIK]WHXJURXWJ[PKIVhTWZIIPYKPQhIJLHXIHMIHXPYKWJKWXSIJKUOIHXPYKUHMKLXPKmQfRWHXJURXWJPYKIVhTWZIIPYKPQhIJLHXIHMIHXPYKWJK
WXSIJKUOIHXPKUJIKJIwQLJIMKXWKGIUJKSUJMKSUXPKUHMKWXSIJKJIwQLJIMKWJKIPPIHXLUTKPUNIXZKIwQLhVIHX̂KuURSKhIJPWHKPIIHKGLXSWQXK
UKSUJMKSUXYKWJKWXSIJGLPIKNULTLHOKXWKRWVhTZKGLXSKXSLPKJIwQLJIVIHXYKGLTTKfIKWJMIJIMKXWKTIU\IKXSIKjJWkIRX̂KxWKhJLWJKGUJHLHOPK
GLTTKfIKOL\IHKfZKXSIKFGHIJYK]WHPXJQRXLWHKyUHUOIJKWJKeJRSLXIRX̂KsSIK]WHXJURXWJKUHMKLXPKmQfRWHXJURXWJPKPSUTTKfIKPWTITZK
JIPhWHPLfTIKNWJKVUgLHOKQhKUHMKhUZLHOKNWJKUHZKTWPPKWNKhJWMQRXLWHKWJKJIwQLJIMKhJWOJIPPKJIPQTXLHOKNJWVKXSIKJIVW\UTKWNK
hIJPWHHITKNJWVKXSIKjJWkIRXKUPKPIXKNWJXSKSIJILHKLHRTQMLHOKUHZKRWPXPKLHRQJJIMKfZKXSIKFGHIJKLHKRWHHIRXLWHKGLXSKXSIKGWJgK
WNKWXSIJKRWHXJURXWJP̂
z{|}̀~�

_̀abcdc~KsSIK]WHXJURXWJKPSUTTKhJWVhXTZKJIVIMZKMUVUOIKUHMKTWPPK�WXSIJKXSUHKMUVUOIKWJKTWPPKLHPQJIMKQHMIJKhJWhIJXZK
LHPQJUHRIKJIwQLJIMKfZKXSIK]WHXJURXKnWRQVIHXP�KXWKhJWhIJXZKJINIJJIMKXWKLHKmIRXLWHPKqr̂�̂q̂�YKqr̂�̂q̂�KUHMKqr̂�̂q̂�K
RUQPIMKLHKGSWTIKWJKLHKhUJXKfZKXSIK]WHXJURXWJYKUKmQfRWHXJURXWJYKUKmQf�PQfRWHXJURXWJYKWJKUHZWHIKMLJIRXTZKWJKLHMLJIRXTZK
IVhTWZIMKfZKUHZKWNKXSIVYKWJKfZKUHZWHIKNWJKGSWPIKURXPKXSIZKVUZKfIKTLUfTIKUHMKNWJKGSLRSKXSIK]WHXJURXWJKLPKJIPhWHPLfTIK
QHMIJKmIRXLWHPKqr̂�̂q̂�YKqr̂�̂q̂�KUHMKqr̂�̂q̂�̂KsSIK]WHXJURXWJKVUZKVUgIKUK]TULVKNWJKXSIKRWPXKXWKJIVIMZKXSIKMUVUOIKWJK
TWPPKXWKXSIKI�XIHXKPQRSKMUVUOIKWJKTWPPKLPKqr̂�̂q̂�YKI�RIhXKMUVUOIKWJKTWPPKUXXJLfQXUfTIKXWKURXPKWJKWVLPPLWHPKWNKXSIKFGHIJYK
]WHPXJQRXLWHKyUHUOIJKWJKeJRSLXIRXKWJKUHZWHIKMLJIRXTZKWJKLHMLJIRXTZKIVhTWZIMKfZKUHZKWNKXSIVYKWJKfZKUHZWHIKNWJKGSWPIK
URXPKUHZKWNKXSIVKVUZKfIKTLUfTIYKUHMKHWXKUXXJLfQXUfTIKXWKXSIKNUQTXKWJKHIOTLOIHRIKWNKXSIK]WHXJURXWĴKsSIKNWJIOWLHOK
WfTLOUXLWHPKWNKXSIK]WHXJURXWJKUJIKLHKUMMLXLWHKXWKXSIK]WHXJURXWJ[PKWfTLOUXLWHPKQHMIJKmIRXLWHK�̂q�̂�̂q�YKUHMKPSUTTKHWXKfIK
TLVLXIMKfZKPQRSKMUVUOIKWJKTWPPKfILHOKLHPQJIMKQHMIJKhJWhIJXZKLHPQJUHRIKJIwQLJIMKfZKXSIK]WHXJURXKnWRQVIHXP̂

_̀abcdc�KsSIK]WHXJURXWJKPSUTTKPRSIMQTIKGIIgTZKPUNIXZKVIIXLHOPKUHMKIURSKWNKLXPKmQfRWHXJURXWJPKVQPXKfIKhJWhIJTZK
JIhJIPIHXIMKUXKPQRSKVIIXLHOP̂KsSIK]WHXJURXWJKPSUTTKMIPLOHUXIKUKJIPhWHPLfTIKVIVfIJKWNKXSIK]WHXJURXWJ[PKWJOUHL�UXLWHKUXK
XSIKPLXIKGSWPIKMQXZKPSUTTKfIKXSIKhJI\IHXLWHKWNKURRLMIHXP̂KsSLPKhIJPWHKPSUTTKfIKXSIK]WHXJURXWJ[PKPQhIJLHXIHMIHXKQHTIPPK
WXSIJGLPIKMIPLOHUXIMKfZKXSIK]WHXJURXWJKLHKGJLXLHOKXWKXSIKFGHIJYK]WHPXJQRXLWHKyUHUOIJKUHMKeJRSLXIRX̂

_̀abcdc�KsSIK]WHXJURXWJKPSUTTKHWXKTWUMKWJKhIJVLXKUHZKhUJXKWNKXSIKRWHPXJQRXLWHKWJKPLXIKXWKfIKTWUMIMKPWKUPKXWKRUQPIKMUVUOIK
WJKRJIUXIKUHKQHPUNIKRWHMLXLWĤKsSIK]WHXJURXWJKPSUTTKHWXKTWUMKUHZKhUJXKWNKXSIKiWJgKGLXSKVUXIJLUTPYKIwQLhVIHXYKPSWJIPYK
fJURLHOYKWJKWXSIJKLXIVPKGSLRSKLHKUHZKGUZKRWQTMKRUQPIKMUVUOIKXWKXSIKiWJgKWJKXWKWXSIJKiWJgKWJKRWQTMKIHMUHOIJKhIJPWHPK
LHKWJKUfWQXKXSIKiWJĝ

_̀abcdc�K�HkQJZKWJKnUVUOIKXWKjIJPWHKWJKjJWhIJXZ�NYKMQJLHOKXSIKRWHPXJQRXLWHYKhQfTLRKWJKhJL\UXIKhJWhIJXZKLPKMUVUOIMKWJK
MIPXJWZIMKUPKUKRWHPIwQIHRIKWNKLXPKiWJgYKXSIK]WHXJURXWJKPSUTTYKUXKLXPKWGHKI�hIHPIYKJIPXWJIKPQRSKhJWhIJXZKXWKUKRWHMLXLWHK
IwQUTKXWKXSUXKI�LPXLHOKfINWJIKPQRSKMUVUOIKWJKLHkQJZKGUPKMWHIYKfZKJIhULJLHOYKJIfQLTMLHOKWJKJIhTURLHOKLXYKWJKWXSIJGLPIK
VUgLHOKOWWMKPQRSKMUVUOIKWJKMIPXJQRXLWHKLHKUHKURRIhXUfTIKVUHHIĴ

_̀abcdc�KsSIK]WHXJURXWJKPSUTTKfIKJIPhWHPLfTIKNWJKUTTKfJIUgUOIKWNKOTUPPYKGSLRSKSUPKfIIHKNQJHLPSIMKUHMKLHPXUTTIMKUPKhUJXKWNK
]WHXJURXKUHMKI�LPXLHOKOTUPPKXSUXKLPKfJWgIHKMQIKXWKWhIJUXLWHPKQHMIJKXSIK]WHXJURXKNWJKiWJĝKxWKVUXXIJKfZKGSWVKWJKGSUXK
RUQPIKOTUPPKGUPKfJWgIHYKXSIK]WHXJURXWJKPSUTTKJIhTURIKUTTKfJWgIHKOTUPPKfINWJIKRWVhTIXLWHKUHMKURRIhXUHRIKWNKXSIK
]WHXJURXWJ[PKiWJĝKsSIK]WHXJURXWJKVUZKRTULVKMUVUOIPYKLNKUhhTLRUfTÎ

_̀abcdcabK�HKUMMLXLWHKXWKUTTKJIwQLJIVIHXPKPIXKNWJXSKSIJILHYKXSIK]WHXJURXWJKUHMKLXPKmQfRWHXJURXWJPKPSUTTKNQTTZKRWVhTZKGLXSK
XSIKhJW\LPLWHPKWNKXSIKNIMIJUTKFRRQhUXLWHUTKmUNIXZKUHMKpIUTXSKeRXKWNKq��rYKUPKUVIHMIMYKUHMKGLXSKUHZKJQTIPKUHMK
JIOQTUXLWHPKhQJPQUHXKXWKXSIKeRX̂KsSLPKJIwQLJIVIHXKPSUTTKUhhTZKRWHXLHQWQPTZKUHMKHWXKfIKTLVLXIMKXWKHWJVUTKGWJgLHOKSWQJP̂K
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FGHIJKJHHLMNOLPQRSTUVSQTLWNUXXLUXWQLYOLTOWZQRW[YXO\LUSLSNOLPQRSTUVSQT]WLWQXOLVQWSLUR̂LO_ZORWO\L̀QTLUXXLaOUWbTOWL
ROVOWWUTcLSQLZTQSOVSLURcLZTQZOTScLÛdUVORSLSQLSNOLeTQdOVSLUR̂L[aZTQfOaORSWLSNOTO[RgLhRcL̂UaUiOLSQLWbVNLZTQZOTScLQTL
[aZTQfOaORSWLWNUXXLYOLZTQaZSXcLTOZU[TÔLYcLSNOLPQRSTUVSQTLUSL[SWLWQXOLO_ZORWOg

FGHIJKJHKLMNOLPQRSTUVSQTLWNUXXL[aaÔ[USOXcLVQRSUVSLSNOLPQRWSTbVS[QRLjURUiOTLUR̂\Lk[SN[RLlmLNQbTW\LTOZQTS\L[RLkT[S[Ri\L
SQLSNOLnkROT\LhTVN[SOVSLUR̂LPQRWSTbVS[QRLjURUiOT\LUXXLUVV[̂ORSWLUT[W[RiLQbSLQ̀LQTL[RLVQRROVS[QRLk[SNLSNOLoQTpLkN[VNL
VUbWOL̂OUSN\LZOTWQRUXL[RdbTc\LQTLZTQZOTScL̂UaUiO\Li[f[RiL̀bXXL̂OSU[XWLUR̂LWSUSOaORSWLQ̀LURcLk[SROWWOWgLqRLÛ [̂S[QR\L[̀L
ÔUSN\LWOT[QbWLZOTWQRUXL[RdbT[OW\LQTLWOT[QbWLZTQZOTScL̂UaUiOWLUTOLVUbWÔ\LSNOLUVV[̂ORSLWNUXXLYOLTOZQTSÔL[aaÔ[USOXcLYcL
SOXOZNQROLQTLaOWWORiOTLSQLSNOLnkROT\LPQRWSTbVS[QRLjURUiOT\LUR̂LhTVN[SOVSg

FGHIJKJHrsMNOLPQRSTUVSQTLWNUXXLYOLWQXOXcLTOWZQRW[YXOL̀QTLURcLVQR̂[S[QRWLSNUSL̂OfOXQZL̂bT[RiLVQRWSTbVS[QRLUR̂L[RLSNOL
OfORSLURcLWSTbVSbTOL[WL̂[WXQVUSÔ\LQfOTLWSTU[RÔ\LQTL̂UaUiÔLWQLUWLSQLÙ̀OVSL[WLbWÒbXROWW\LSNOLPQRSTUVSQTLWNUXXLYOLWQXOXcL
TOWZQRW[YXOgLMNOLPQRSTUVSQTLWNUXXLSUpOLkNUSOfOTLWSOZWLROVOWWUTcLSQLWSTORiSNOR\LTOXQVUSOLQTLTOYb[X̂LSNOLWSTbVSbTOLSQLaOOSL
TOtb[TOaORSWLUSLSNOLWQXOLO_ZORWOLQ̀LSNOLPQRSTUVSQTg

FGHIJKJHuLMNOLPQRSTUVSQTL[WLTOWZQRW[YXOL̀QTLTOWSQTUS[QRLQTLTOZU[TLQ̀LbS[X[S[OW\LZT[fUSOLZTQZOTSc\LYb[X̂[RiW\LZUfOaORS\L
kUXpkUcW\LTQÛW\LOSVgL̂UaUiÔLYcL[SWLUVS[f[S[OWLbR̂OTLSN[WLhiTOOaORSLSQLSNOLWUS[ẀUVS[QRLQ̀LSNOLnkROT\LPQRWSTbVS[QRL
jURUiOTLUR̂LhTVN[SOVSg

FGHIJKJHvLwTQaLSNOLVQaaORVOaORSLSQLSNOL̀[RUXLVQaZXOS[QRLQ̀LSNOLoQTp\LSNOLPQRSTUVSQTLWNUXXLpOOZLSNOLoQTpLUR̂LSNOL
nkROT]WLYb[X̂[RixWyL̀TOOL̀TQaLUVVbabXUS[QRLQ̀LkUSOTLRQLaUSSOTLSNOLWQbTVOLQTLVUbWOLQ̀LkUSOTL[R̀[XSTUS[QRg

FGHIJKJHzL{bT[RiLVQRWSTbVS[QR\LSNOLPQRSTUVSQTLWNUXXLYOLTOWZQRW[YXOL̀QTLaU[RSU[R[RiLULkUSOTS[iNSLWSTbVSbTOgLMN[WL
TOWZQRW[Y[X[ScLWNUXXL[RVXb̂OLÛ [̂S[QRW|UXSOTUS[QRWLQ̀LO_[WS[RiLYb[X̂[RiWgLMNOLPQRSTUVSQTLWNUXXLYOLTOWZQRW[YXOL̀QTL
SOaZQTUTcLTQQ̀[Ri\LSUTZWLUR̂LQSNOTLZTQSOVS[QRLUSLTQQ̀W\LVUf[ScLkUXXW\LOSVgL}NQbX̂LSNOLPQRSTUVSQTL̀U[XLSQLZTQf[̂OLÛOtbUSOL
ZTQSOVS[QRLVUbW[RiL̀XQQ̂[Ri\L̂UaUiOLQTLQSNOTL̂[WSbTYURVOLSQLSNOLO_[WS[RiLYb[X̂[RixWy\LSNOLPQRSTUVSQTLWNUXXLYOL
TOWZQRW[YXOL̀QTLUXXLVQWSWLUWWQV[USÔLk[SNLVXOURLbZ\LTOaÔ[US[QRLUR̂LTOZU[TWgLqRUWabVNLUWL̀XQQ̂[RiLUR̂LkUSOTL̂UaUiOL
NUfOLWÙOScL[aZX[VUS[QRWLSQLSNOLiOROTUXLZbYX[V\LVXOURLbZ\LTOaÔ[US[QRLUR̂LTOZU[TWLaUcLYOLaÛOLYcLSNOLnkROTLk[SNQbSL
ZT[QTLRQS[VOLSQLSNOLPQRSTUVSQTgLĥa[R[WSTUS[QRLVQWSWL[RVbTTÔLYcLSNOLnkROT\LPQRWSTbVS[QRLjURUiOTLUR̂LhTVN[SOVSLk[XXL
UXWQLYOLYUVpLVNUTiÔLSQLSNOLPQRSTUVSQTgLMNOLPQRSTUVSQT\LYcLORSOT[RiL[RSQLSN[WLPQRSTUVS\LUiTOOWLSQLYOLX[UYXOL̀QTLSNOWOL
VQWSWg

FGHIJKJH~G������G��G������G��G������G��G��������
����GzH

FGHIJrJHLMNOLPQRSTUVSQTL[WLTOWZQRW[YXOL̀QTLVQaZX[URVOLk[SNLURcLTOtb[TOaORSWL[RVXb̂ÔL[RLSNOLPQRSTUVSL{QVbaORSWL
TOiUT̂[RiLNU�UT̂QbWLaUSOT[UXWLQTLWbYWSURVOWgLUR̂LUXXLUZZX[VUYXOLXUkW\LTbXOWLUR̂LTOibXUS[QRWLTOiUT̂[RiLNU�UT̂QbWL
aUSOT[UXWgLq̀LSNOLPQRSTUVSQTLORVQbRSOTWLULNU�UT̂QbWLaUSOT[UXLQTLWbYWSURVOLRQSLÛ T̂OWWÔL[RLSNOLPQRSTUVSL{QVbaORSWLUR̂L
[̀LTOUWQRUYXOLZTOVUbS[QRWLk[XXLYOL[RÛOtbUSOLSQLZTOfORSL̀QTOWOOUYXOLYQ̂[XcL[RdbTcLQTL̂OUSNLSQLZOTWQRWLTOWbXS[RiL̀TQaLUL
aUSOT[UXLQTLWbYWSURVO\L[RVXb̂[RiLYbSLRQSLX[a[SÔLSQLSQ\LUWYOWSQWLQTLZQXcVNXQT[RUSÔLY[ZNORcXLxeP�y\LORVQbRSOTÔLQRLSNOL
W[SOLYcLSNOLPQRSTUVSQT\LSNOLPQRSTUVSQTLWNUXX\LbZQRLTOVQiR[�[RiLSNOLVQR̂[S[QR\L[aaÔ[USOXcLWSQZLoQTpL[RLSNOLÙ̀OVSÔL
UTOULUR̂LRQS[̀cLTOZQTSLSNOLVQR̂[S[QRLSQLSNOLnkROT\LPQRWSTbVS[QRLjURUiOTLUR̂LhTVN[SOVSLQ̀LSNOLVQR̂[S[QRg[RLkT[S[RigLMNOL
nkROTLWNUXXLUTTURiOL̀QTLSNOLaUSOT[UXLSQLYOLSOWSÔLUR̂L[̀LSNOLSOWSLTOfOUXWLSNUSLSNOLaUSOT[UXL[WLULNU�UT̂QbWLaUSOT[UXLQTL
WbYWSURVOLkN[VNLNUWLRQSLYOORLTOR̂OTÔLNUTaXOWW\LSNOLnkROTLWNUXXLZUcL̀QTLSNOLSOWS�LQSNOTk[WO\LSNOLPQRSTUVSQTLWNUXXLYOUTL
SNOLVQWSLQ̀LSNOLSOWSLUR̂LSNOLPQRSTUVSL}baLWNUXXLYOLTÔbVÔLYcLSNOLUaQbRSLQ̀LSNUSLVQWSgLMNOLPQRSTUVSQTLWNUXXLVQaZXcLk[SNL
SNOLTOUWQRUYXOL[RWSTbVS[QRWLQ̀LSNOLnkROTLÙSOTLSNOLSOWSL[WLVQR̂bVSÔgLMN[WL}OVS[QRLWNUXXLRQSLUZZXcL[RLSNOLVUWOLQ̀LUWYOWSQWL
kN[VNL[WLSQLYOLTOaQfÔLUR̂L̂[WZQWÔLQ̀LUWLZUTSLQ̀LSNOLoQTpLQ̀LSNOLPQRSTUVSg

FGHIJrJKL�ZQRLTOVO[ZSLQ̀LSNOLPQRSTUVSQT]WLkT[SSORLRQS[VO\LSNOLnkROTLWNUXXLQYSU[RLSNOLWOTf[VOWLQ̀LULX[VORWÔLXUYQTUSQTcLSQL
fOT[̀cLSNOLULZTOWORVOLQTLUYWORVOLQ̀LSNOLaUSOT[UXLQTLWbYWSURVOLTOZQTSÔLYcLSNOLPQRSTUVSQTLUR̂\L[RLSNOLOfORSLWbVNLaUSOT[UXL
QTLWbYWSURVOL[WL̀QbR̂LSQLYOLZTOWORS\LSQLVUbWOL[SLSQLYOLTOR̂OTÔLNUTaXOWWgL�RXOWWLQSNOTk[WOLTOtb[TÔLYcLSNOLPQRSTUVSL
{QVbaORSW\LSNOLnkROTLWNUXXL̀bTR[WNL[RLkT[S[RiLSQLSNOLPQRSTUVSQT\LPQRWSTbVS[QRLjURUiOTLUR̂LhTVN[SOVSLSNOLRUaOWLUR̂L
tbUX[̀[VUS[QRWLQ̀LZOTWQRWLQTLORS[S[OWLkNQLUTOLSQLZOT̀QTaLSOWSWLfOT[̀c[RiLSNOLZTOWORVOLQTLUYWORVOLQ̀LSNOLaUSOT[UXLQTL
WbYWSURVOLQTLkNQLUTOLSQLZOT̀QTaLSNOLSUWpLQ̀LTOaQfUXLQTLWÙOLVQRSU[RaORSLQ̀LSNOLaUSOT[UXLQTLWbYWSURVOgLMNOLPQRSTUVSQT\LSNOL
PQRWSTbVS[QRLjURUiOTLUR̂LSNOLhTVN[SOVSLk[XXLZTQaZSXcLTOZXcLSQLSNOLnkROTL[RLkT[S[RiLWSUS[RiLkNOSNOTLQTLRQSLURcLQ̀LSNOaL
NUWLTOUWQRUYXOLQYdOVS[QRLSQLSNOLZOTWQRWLQTLORS[S[OWLZTQZQWÔLYcLSNOLnkROTgLq̀LSNOLPQRSTUVSQT\LPQRWSTbVS[QRLjURUiOTLQTL
hTVN[SOVSLNUWLURLQYdOVS[QRLSQLULZOTWQRLQTLORS[ScLZTQZQWÔLYcLSNOLnkROT\LSNOLnkROTLWNUXXLZTQZQWOLURQSNOTLSQLkNQaLSNOL
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FGHIJKLIGJMNIOPNFGHQIJRLISGHNTKHKUPJNKHVNIOPNWJLOSIPLINOKXPNHGNJPKQGHKYZPNGY[PLISGH\N]OPHNIOPN̂KIPJSKZNGJNQRYQIKHLPN
OKQNYPPHNJPHVPJPVNOKĴZPQQMN]GJ_NSHNIOPNK̀̀PLIPVNKJPKNQOKZZNJPQR̂ PNRaGHNbJSIIPHNKUJPP̂PHING̀NIOPNcbHPJNKHVN
FGHIJKLIGJ\NdeNFOKHUPNcJVPJMNIOPNFGHIJKLINfŜPNQOKZZNYPNPgIPHVPVNKaaJGaJSKIPZeNKHVNIOPNFGHIJKLINhR̂ NQOKZZNYPN
SHLJPKQPVNYeNSHNIOPNK̂GRHING̀NIOPNFGHIJKLIGJiQNJPKQGHKYZPNKVVSISGHKZNLGQIQNG̀NQORIVGbHMNVPZKeMNQORIjVGbHMNVPZKeNKHVN
QIKJIjRa\

klmnopopNfGNIOPǸRZZPQINPgIPHINaPĴSIIPVNYeNZKbMNYRINGHZeNIGNIOPNPgIPHING̀NKXKSZKYZPNSHQRJKHLPNaJGLPPVQMNIOPNcbHPJNQOKZZN
SHVP̂HS̀eNKHVNOGZVNOKĴZPQQNIOPNFGHIJKLIGJMNhRYLGHIJKLIGJQMNFGHQIJRLISGHNTKHKUPJMNWJLOSIPLIMNIOPSJNLGHQRZIKHIQMNKHVN
KUPHIQNKHVNP̂aZGePPQNG̀NKHeNG̀NIOP̂ ǸJĜ NKHVNKUKSHQINLZKŜQMNVK̂KUPQMNZGQQPQMNZGQQPQNKHVNPgaPHQPQMNSHLZRVSHUNYRINHGIN
ZŜSIPVNIGNKIIGJHPeQiǸPPQMNKJSQSHUNGRING̀NGJNJPQRZISHUǸJĜ NaPJ̀GĴKHLPNG̀NIOPN]GJ_NSHNIOPNK̀̀PLIPVNKJPKNS̀NSHǸKLINIOPN
K̂IPJSKZNGJNQRYQIKHLPNaJPQPHIQNIOPNJSQ_NG̀NYGVSZeNSH[RJeNGJNVPKIONKQNVPQLJSYPVNSHNhPLISGHNqr\s\qNKHVNOKQNHGINYPPHN
JPHVPJPVNOKĴZPQQMNaJGXSVPVNIOKINQRLONLZKŜMNVK̂KUPMNZGQQMNGJNPgaPHQPNIOPNaPJQGHNQPP_SHUNSHVP̂HS̀SLKISGHtNuqvNVSVNHGIN
YJSHUNQRLON̂KIPJSKZNGHIGNIOPNwJG[PLINQSIPxNuyvNIŜPZeNaJGXSVPVNHGISLPNG̀NIOPNLGHVSISGHNKHVNQIGaaPVN]GJ_NSHNIOPNK̀̀PLIPVN
KJPKNKQNJPzRSJPVNYeNhPLISGHNqr\s\qxNKHVNusvNOKQNKNLZKŜMNVK̂KUPMNZGQQNGJNPgaPHQPNIOKINSQNKIIJSYRIKYZPNIGNYGVSZeNSH[RJeMN
QSL_HPQQMNVSQPKQPNGJNVPKIOMNGJNIGNSH[RJeNIGNGJNVPQIJRLISGHNG̀NIKHUSYZPNaJGaPJIeNuGIOPJNIOKHNIOPN]GJ_NSIQPZ̀vMNPgLPaINSIQPZ̀v\N
fOPNcbHPJNQOKZZNOKXPNHGNSHVP̂HSIeNGYZSUKISGHNIGNIOPNPgIPHINIOKINQRLONVK̂KUPMNZGQQMNZGQQNGJNPgaPHQPNSQNVRPNIGNIOPǸKRZIN
GJNHPUZSUPHLPNG̀NIOPNaKJIeNQPP_SHUNSHVP̂HSIe\SHVP̂HSIeNGJNIOPǸKRZINGJNHPUZSUPHLPNG̀NKNIOSJVNaKJIeǸGJNbOĜ NIOPNcbHPJN
SQNHGINJPQaGHQSYZP\

klmnopo{NfOPNcbHPJNQOKZZNHGINYPNJPQaGHQSYZPNRHVPJNIOSQNhPLISGHNqr\sǸGJNOK|KJVGRQN̂KIPJSKZQNGJNQRYQIKHLPQNIOPN
FGHIJKLIGJNYJSHUQNIGNIOPNQSIPNRHZPQQNQRLON̂KIPJSKZQNGJNQRYQIKHLPQNKJPNJPzRSJPVNYeNIOPNFGHIJKLIN}GLR̂ PHIQ\NfOPNcbHPJN
QOKZZNYPNJPQaGHQSYZPǸGJNOK|KJVGRQN̂KIPJSKZQNGJNQRYQIKHLPQNJPzRSJPVNYeNIOPNFGHIJKLIN}GLR̂ PHIQMNPgLPaINIGNIOPNPgIPHING̀N
IOPNFGHIJKLIGJiQǸKRZINGJNHPUZSUPHLPNSHNIOPNRQPNKHVNOKHVZSHUNG̀NQRLON̂KIPJSKZQNGJNQRYQIKHLPQ\

klmnopo~NfOPNFGHIJKLIGJNQOKZZNJPŜYRJQPNSHVP̂HS̀eNIOPNcbHPJǸGJNIOPNLGQINKHVNPgaPHQPNIOPNcbHPJNSHLRJQNuqvǸGJN
JP̂PVSKISGHNG̀NOK|KJVGRQN̂KIPJSKZQNGJNQRYQIKHLPQNKN̂KIPJSKZNGJNQRYQIKHLPNIOPNFGHIJKLIGJNYJSHUQNIGNIOPNQSIPNKHVN
HPUZSUPHIZeNOKHVZPQMNGJNuyvNbOPJPNIOPNFGHIJKLIGJǸKSZQNIGNaPJ̀GĴNSIQNGYZSUKISGHQNRHVPJNhPLISGHNqr\s\qMNPgLPaINIGNIOPN
PgIPHINIOKINIOPNLGQINKHVNPgaPHQPNKJPNVRPNIGNIOPNcbHPJiQǸKRZINGJNHPUZSUPHLP\

klmnopo�N�̀MNbSIOGRINHPUZSUPHLPNGJǸKRZINGHNIOPNaKJING̀NIOPNFGHIJKLIGJMNIOPNFGHIJKLIGJNSQNOPZVNZSKYZPNYeNKNUGXPJĤ PHIN
KUPHLeǸGJNIOPNLGQING̀NJP̂PVSKISGHNG̀NKNOK|KJVGRQN̂KIPJSKZNGJNQRYQIKHLPNuIOKINbKQNHGINYJGRUOINIGNIOPNQSIPNYeNIOPN
FGHIJKLIGJNGJNIOGQPǸGJNbOĜ NIOPNFGHIJKLIGJNSQNJPQaGHQSYZPvNQGZPZeNYeNJPKQGHNG̀NaPJ̀GĴSHUN]GJ_NKQNJPzRSJPVNYeNIOPN
FGHIJKLIN}GLR̂ PHIQMNIOPNcbHPJNQOKZZNJPŜYRJQPNIOPNFGHIJKLIGJǸGJNKZZNLGQINKHVNPgaPHQPNIOPJPYeNSHLRJJPV\

klmnopo�NfOPNFGHIJKLIGJNQOKZZNHGIS̀eNIOPNcbHPJNG̀NKHeNQIGJKUPMNRQPMNGJNVSQLGXPJeNG̀NOK|KJVGRQN̂KIPJSKZNGHNIOPNwJG[PLIN
QSIPNbOSLONIOPNFGHIJKLIGJN_HGbQNGJNJPKQGHKYZeNQOGRZVN_HGbNLGRZVNLKRQPNYGVSZeNSH[RJeNGJNVPKIONKHVNG̀NKHeNSH[RJeNGJN
VPKIONKIIJSYRIKYZPNIGNKHeNQRLONOK|KJVGRQN̂KIPJSKZ\

klmnopo�NfOPNFGHIJKLIGJNQOKZZNIK_PNKZZNJPKQGHKYZPNaJPLKRISGHQNKHVN̂PKQRJPQNIGNaJPXPHINKHeNLGHIK̂SHKISGHNYeNGJNQaJPKVN
GJNVSQIRJYKHLPNG̀NOK|KJVGRQNGJNaGIPHISKZZeNOK|KJVGRQNQRYQIKHLPQNGJN̂KIPJSKZQNQIGJPVMNRQPVMNGJNVSQLGXPJPVNGHNIOPNwJG[PLIN
QSIP\

klmnopo�N�GJNIOPNKXGSVKHLPNG̀NKHeNVGRYIMNFc��}jq�NQOKZZNHGINYPNLGHQSVPJPVNKN�K|KJVGRQNTKIPJSKZǸGJNaRJaGQPQNG̀NIOSQN
WJISLZPNqr\s\
����l��

�HNKHNP̂PJUPHLeNK̀̀PLISHUNQK̀PIeNG̀NaPJQGHQNGJNaJGaPJIeMNIOPNFGHIJKLIGJNQOKZZNKLIMNKINIOPNFGHIJKLIGJiQNVSQLJPISGHMNIGN
aJPXPHINIOJPKIPHPVNVK̂KUPMNSH[RJeMNGJNZGQQ\NWVVSISGHKZNLĜ aPHQKISGHNGJNPgIPHQSGHNG̀NIŜPNLZKŜPVNYeNIOPNFGHIJKLIGJNGHN
KLLGRHING̀NKHNP̂PJUPHLeNQOKZZNYPNVPIPĴSHPVNKQNaJGXSVPVNSHNWJISLZPNq�NKHVNWJISLZPN�\klmno{omNfOPNFGHIJKLIGJNQOKZZN
aJGXSVPNKINIOPNQSIPMNQRLONPzRSâ PHINKHVN̂PVSLKZǸKLSZSISPQNKQNKJPNHPLPQQKJeNIGNQRaaZeǸSJQIjKSVNQPJXSLPNIGNKHeGHPNKINIOPN
]GJ_\

klmno{o�NfOPNFGHIJKLIGJN̂RQINaJĜ aIZeNJPaGJINSHNbJSISHUNIGNIOPNFGHQIJRLISGHNTKHKUPJNKZZNP̂PJUPHLSPQNbOKIQGPXPJN
KJSQSHUNGRING̀MNGJNSHNLGHHPLISGHNbSIONIOPNaPJ̀GĴKHLPNG̀NIOPN]GJ_MNbOPIOPJNGHMNGJNKV[KLPHINIGNIOPNQSIPMNbOSLONLKRQPVN
VPKIOMNaPJQGHKZNSH[RJeNGJNaJGaPJIeNVK̂KUPQMNUSXSHUǸRZZNVPIKSZQNKHVNQIKIP̂PHIQNG̀NbSIHPQQPQ\N�HNKVVSISGHMNS̀NVPKIOMNSH[RJeMN
GJNVK̂KUPQNKJPNLKRQPVMNIOPNP̂PJUPHLeNQOKZZNYPNJPaGJIPVNŜ P̂VSKIPZeNIGNIOPNFGHQIJRLISGHNTKHKUPJMNcbHPJMNKHVN
WJLOSIPLI\
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FGHIJKJLMNOMPOMQRQSTQOUVMPWWQUXYOTMZPWQXVM[WM\QSZ[OZM[SM\S[\QSXV]MX̂QM_[OXSPUX[SMẐP̀̀MPUX]MPXMX̂QM_[OXSPUX[SaZM
bYZUSQXY[O]MX[M\SQcQOXMX̂SQPXQOQbMbPRPTQ]MYOdeSVM[SM̀[ZZfMgbbYXY[OP̀MU[R\QOZPXY[OM[SMQhXQOZY[OM[WMXYRQMÙPYRQbMiVMX̂QM
_[OXSPUX[SM[OMPUU[eOXM[WMPOMQRQSTQOUVMẐP̀̀MiQMbQXQSRYOQbMPZM\S[cYbQbMYOMgSXYÙQMjkMPObMgSXYÙQMlf

FGHIJKJKMg̀ M̀WYSQMPObMQRQSTQOUVMPUUQZZ]MYOÙebYOTMS[PbZ]MSYT̂XZm[WmnPV]MU[SSYb[SZ]Mb[[SZ]MPObMZXPYSZ]MPObMP̀̀MQhYZXYOTMWYSQM
PObMZR[oQMbQXQUXY[OMZVZXQRZMẐP̀̀MiQMRPYOXPYOQbMPXMP̀̀MXYRQZMYOMPUU[SbPOUQMnYX̂MWYSQMZPWQXVM̀PnZfMNWMX̂QMp[SoMSQqeYSQZM
X̂QMXQR\[SPSVM[iZXSeUXY[OM[WMPOVMWYSQMPObMQRQSTQOUVMPUUQZZM[SMQhYZXYOTMWYSQMPObMZR[oQMbQXQUXY[OMZVZXQRZ]MX̂QM
_[OZXSeUXY[OMrPOPTQSMẐP̀̀MiQMO[XYWYQbMPXM̀QPZXMlsM̂[eSZMYOMPbcPOUQf

t

FGHHJHJHMûQM_[OXSPUX[SMẐP̀̀M\eSÛPZQMPObMRPYOXPYOMYOZeSPOUQM[WMX̂QMXV\QZMPObM̀YRYXZM[WM̀YPiỲYXV]MU[OXPYOYOTMX̂QM
QOb[SZQRQOXZ]MPObMZeidQUXMX[MX̂QMXQSRZMPObMU[ObYXY[OZ]MPZMbQZUSYiQbMYOMX̂QMgTSQQRQOXM[SMQ̀ZQn̂QSQMYOMX̂QM_[OXSPUXM
v[UeRQOXZfMûQM_[OXSPUX[SMẐP̀̀M\eSÛPZQMPObMRPYOXPYOMX̂QMSQqeYSQbMYOZeSPOUQMWS[RMPOMYOZeSPOUQMU[R\POVM[SM
YOZeSPOUQMU[R\POYQZM̀PnWè̀VMPeX̂[SYwQbMX[MYZZeQMYOZeSPOUQMYOMX̂QMdeSYZbYUXY[OMn̂QSQMX̂QMxS[dQUXMYZM̀[UPXQbfMûQM
ynOQS]M_[OZXSeUXY[OMrPOPTQSMPObM_[OZXSeUXY[OMrPOPTQSaZMU[OZèXPOXZ]MPObMX̂QMgSÛYXQUXMPObMgSÛYXQUXaZMU[OZèXPOXZ]M
ẐP̀̀MiQMOPRQbMPZMPbbYXY[OP̀MYOZeSQbZMeObQSMX̂QM_[OXSPUX[SaZMU[RRQSUYP̀MTQOQSP̀M̀YPiỲYXVM\[̀YUVM[SMPZM[X̂QSnYZQM
bQZUSYiQbMYOMX̂QM_[OXSPUXMv[UeRQOXZfPTSQQZMX[MZQUeSQMPObMRPYOXPYO]MPXM_[OXSPUX[SaZM[nOMQh\QOZQ]MP̀̀MYOZeSPOUQM
U[cQSPTQMSQqeYSQbMYOMX̂YZMgSXYÙQMjjMWS[RM[OQM[SMR[SQMYOZeSPOUQMU[R\POYQZM̀YUQOZQbMPObMPbRYXXQbMX[MnSYXQMZeÛM
YOZeSPOUQMYOMzQnM{[SoM|XPXQfMMNOZeSQSZMReZXMUPSSVMPOMgfrfM}QZXM~YOPOUYP̀M|XSQOTX̂MSPXYOTM[WMgmM[SM̂YT̂QSfMMûQM
_[OXSPUX[SaZMYOZeSPOUQMReZXMYOÙebQMX̂QMW[̀̀[nYOT]MnYX̂[eXM̀YRYXPXY[O]MPObMReZXMiQMnSYXXQOMnYX̂M̀YRYXZMO[M̀QZZMX̂POM
Z\QUYWYQbMYOM|QUXY[OMjjfjfs�
JH ÙPYRZMeObQSMn[SoQSZaMU[R\QOZPXY[O]MbYZPiỲYXVMiQOQWYX]MPObM[X̂QSMZYRỲPSMQR\̀[VQQMiQOQWYXMPUXZMP\\̀YUPìQMX[M
X̂QMp[SoMX[MiQM\QSW[SRQb]MYOÙebYOT]MnYX̂[eXM̀YRYXPXY[O]MÙPYRZMiVMX̂QMQR\̀[VQQZM[WM\SYcPXQMQOXYXYQZM
\QSW[SRYOTMp[SoMPXMX̂QMZYXQMX̂PXMPSQMQhQR\XMWS[RMn[SoQSZaMU[R\QOZPXY[OMYOZeSPOUQMU[cQSPTQMSQqeYSQRQOXZM
[OMPUU[eOXM[WMOeRiQSM[WMQR\̀[VQQZM[SM[UUe\PXY[O]Mn̂YÛMQOXYXYQZMReZXMRPYOXPYOMc[̀eOXPSVMU[R\QOZPXY[OM
U[cQSPTQMPXMX̂QMZPRQM̀YRYXZMZ\QUYWYQbMW[SMRPObPX[SVMU[cQSPTQMW[SMX̂QMbeSPXY[OM[WMX̂QMxS[dQUX�

J� ÙPYRZMW[SMbPRPTQZMiQUPeZQM[WMi[bỲVMYOdeSV]M[UUe\PXY[OP̀MZYUoOQZZM[SMbYZQPZQ]M[SMbQPX̂M[WMX̂QM_[OXSPUX[SaZM
QR\̀[VQQZ�

JL ÙPYRZMW[SMbPRPTQZMiQUPeZQM[WMi[bỲVMYOdeSV]MZYUoOQZZ]MbYZQPZQ]M[SMbQPX̂M[WMPOVM\QSZ[OM[X̂QSMX̂POMX̂QM
_[OXSPUX[SaZMQR\̀[VQQZ�

JK ÙPYRZMW[SMbPRPTQZMYOZeSQbMiVMeZeP̀M\QSZ[OP̀MYOdeSVM̀YPiỲYXVMU[cQSPTQMZeZXPYOQbM�j�MiVMPM\QSZ[OMPZMPMSQZèXM[WM
POM[WWQOZQMbYSQUX̀VM[SMYObYSQUX̀VMSQ̀PXQbMX[MQR\̀[VRQOXM[WMZeÛM\QSZ[OMiVMX̂QM_[OXSPUX[S]M[SM�s�MiVMPO[X̂QSM
\QSZ[O�

J� ÙPYRZMW[SMbPRPTQZ]M[X̂QSMX̂POMX[MX̂QMp[SoMYXZQ̀W]MiQUPeZQM[WMYOdeSVMX[M[SMbQZXSeUXY[OM[WMXPOTYìQM\S[\QSXV]M
YOÙebYOTMSQZèXYOTM̀[ZZM[WMeZQMSQZèXYOT�

J� ÙPYRZMW[SMbPRPTQZMiQUPeZQM[WMi[bỲVMYOdeSV]MbQPX̂M[WMPM\QSZ[O]M[SM\S[\QSXVMbPRPTQMPSYZYOTM[eXM[WM[nOQSẐY\]M
RPYOXQOPOUQ]M[SMeZQM[WMPMR[X[SMcQ̂YÙQ�MPOb

J� ÙPYRZMYOc[̀cYOTMU[OXSPUXeP̀M̀YPiỲYXVMP\\̀YUPìQMX[MX̂QM_[OXSPUX[SaZM[ìYTPXY[OZMeObQSM|QUXY[OM�fj�f
J� gMWè̀VMU[R\̀QXQbMzQnM{[SoM_[OZXSeUXY[OM_QSXYWYUPXQM[WM�YPiỲYXVMNOZeSPOUQMgbbQObeRM�gU[SbM�kkM
s�j��jk�MReZXMiQMYOÙebQbMnYX̂MX̂QMUQSXYWYUPXQZM[WMYOZeSPOUQfMM~[SMPOVM�VQZ�MPOZnQSZM[OMNXQRZM�MX̂S[eT̂M�M[OM
X̂YZM~[SRM�MPbbYXY[OP̀MbQXPỲZMReZXMiQM\S[cYbQbMYOMnSYXYOTfMMz[MQhÙeZY[OZ]MSQZXSYUXY[OZMPOb�[SMR[bYWYUPXY[OZM
X[MU[cQSPTQZMnỲ̀MiQMPUUQ\XQbf

J�GGGGG�����G���������������� ¡¢���������£�¤�¥¤�¦��¦¢�¦��¦§��̈��£�¦¡��������©¡£��ª�¢«�¦���£���¬¬¬�¦̈�¥¥�
¦®��£̄£��¥¥«�£��¥¡ª���̈��°��ª¦��¦¢�¦��¦��¢���±����°��²���ª�¦̈�¥¥�¦®��£̄«���«�¥£±£���£��¦������±®¥���ª�
�®����£����£±��³̄��̈����£¦���¥£±£���£���£��°£¥¥�¢������̈���°���́¦�ª£¦����£����������®�������µ�����̈���
¥£±£���£���

fj�MMMNOZeSPOUQMReZXMSQRPYOMYOMQWWQUXMPXM̀QPZXMeOXỲMWYOP̀M\PVRQOXMPObMP̀̀MYXQRZMX̂QSQPWXQSMn̂QOMX̂QMU[OXSPUX[SMRPVM
iQMU[SSQUXYOT]MSQR[cYOTM[SMSQ\̀PUYOTMbQWQUXYcQMn[SoMYOMPUU[SbPOUQMnYX̂MX̂YZMb[UeRQOX]MPObM

fjjMMM�YPiỲYXVMYOZeSPOUQMẐP̀̀MYOÙebQMP̀̀MRPd[SMbYcYZY[OZM[WMU[cQSPTQMPObMiQM[OMPMU[R\SQ̂QOZYcQMiPZYZMYOÙebYOT�M
fjMxSQRYZQZM[\QSPXY[OZMnYX̂[eXMQhÙeZY[OM[WMh]U]MPObMeMU[cQSPTQ�
fsMNObQ\QObQOXM_[OXSPUX[SZMxS[XQUXYcQ�
f�MxS[beUXZMPObMU[R\̀QXQbM[\QSPXY[O�
f�MxQSZ[OP̀MNOdeSVM�YPiỲYXV�M
fkMynOQb]MO[Om[nOQbMPObM[nOQbMR[X[SMcQ̂YÙQZ
flM}S[PbMW[SRM\S[\QSXVMbPRPTQMYOÙebYOTMU[R\̀QXQbM[\QSPXY[OZMM
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FGHHIHIJKLMNKOPQRSTURPSKVMTWWKXSPYZ[NKV\SNR]K̂PQ[VKP_KRMNKR]XNV̀K_PSKV\UMKXNQTWKV\aV̀KTQ[KV\̂bNURKRPKV\UMKRNSaVKTQ[K
UPQ[ZRZPQVKTVKSNc\ZSN[K̂]KRMNKOPQRSTURKdPU\aNQRVeKLMNKOPQRSTURPSKVMTWWKX\SUMTVNKTQ[KaTZQRTZQKRMNKSNc\ZSN[K̂PQ[VK
_SPaKTKUPaXTQ]KPSKUPaXTQZNVKWTf_\WW]KT\RMPSZgN[KRPKZVV\NKV\SNR]K̂PQ[VKZQKRMNKb\SZV[ZURZPQKfMNSNKRMNKhSPbNURKZVK
WPUTRN[eOPYNSTiNV̀KfMNRMNSKfSZRRNQKPQKTQKPUU\SSNQUNKPSKUWTZaVjaT[NK̂TVZV̀Ka\VRK̂NKaTZQRTZQN[KfZRMP\RKZQRNSS\XRZPQK
_SPaKRMNK[TRNKP_KUPaaNQUNaNQRKP_KRMNKkPSlK\QRZWKRMNK[TRNKP_K_ZQTWKXT]aNQRKTQ[KRNSaZQTRZPQKP_KTQ]KUPYNSTiNKSNc\ZSN[K
RPK̂NKaTZQRTZQN[KT_RNSK_ZQTWKXT]aNQReKOWTZaVjaT[NKUPYNSTiNKfZWWKPQW]K̂NKTWWPfN[KfMNQKRMNKOPQRSTURPSK[NaPQVRSTRNVK
RMTRKPUU\SSNQUNĵTVN[KUPYNSTiNKZVKQPRKTYTZWT̂WNK_PSKTKVXNUZ_ZUKR]XNKP_KSNc\ZSN[KUPYNSTiNeKLMNKZQV\STQUNKSNc\ZSN[K̂]K
mNURZPQKnnenenKa\VRK̂NKfSZRRNQK_PSKQPRKWNVVKRMTQKRMNK_PWWPfZQiKWZaZRV̀KPSKiSNTRNSKWZaZRVKTVKaT]K̂NKSNc\ZSN[K̂]KWTf̀KTQ[K
ZQUW\[NKRMNK_PWWPfZQiKRNSaVo
IH pqrrstuvwxGyszstwxG{vw|vxv}~IKK�UU\SSNQUNĵTVN[KOPaaNSUZTWK�NQNSTWK�ZT̂ZWZR]KUPYNSTiNKRPKZQUW\[NK̂P[ZW]K
ZQb\S]̀KXNSVPQTWKZQb\S]̀KTQ[KXSPXNSR]K[TaTiNKTXXWZUT̂WNKRPKPQiPZQiKPXNSTRZPQV̀KXSP[\URVK�KUPaXWNRN[K
PXNSTRZPQV̀KTQ[KUPQRSTUR\TWKWZT̂ZWZR]̀KTWWKfZRMKTKXNSjXSPbNURKTiiSNiTRNKNQ[PSVNaNQReK�PK�O�KN�UW\VZPQKZVK
TWWPfN[K_PSKN�XWPVZPQ̀KUPWWTXVǸKTQ[K\Q[NSiSP\Q[KPXNSTRZPQVeKhSP[\URVKTQ[KOPaXWNRN[K�XNSTRZPQVKUPYNSTiNK
a\VRK̂NKaTZQRTZQN[KZQK_PSUNK_PSKTKaZQZa\aKP_KRfPK���K]NTSVK_PWWPfZQiK�ZQTWKOPaXWNRZPQKP_KRMNKhSPbNUReKK
�ZQZa\aKWZaZRVKTSNo
��̀���̀��� �NQNSTWK�iiSNiTRN
��̀���̀��� hSP[\URVKTQ[KOPaXWNRN[K�XNSTRZPQVK�iiSNiTRN
�ǹ���̀��� hNSVPQTWKTQ[K�[YNSRZVZQiK�Qb\S]
�ǹ���̀��� �TUMK�UU\SSNQUN
�ǹ���̀���KKKKhNSVPQTWKTQ[K�[YNSRZVZQiK�Qb\S]
�KKKn��̀��� �ZSNKdTaTiNK�TQ]KPQNK_ZSN�
�KKKKKn�̀��� �N[ZUTWK��XNQVNK�TQ]KPQNKXNSVPQ�

IJ ��}qrq|vxsG{vw|vxv}~I�K�P[ZW]K�Qb\S]KTQ[KhSPXNSR]KdTaTiNKUPYNSTiNK_PSKRMNKOPQRSTURPSKTVKRMNKPfQNSKPSKWNVVNNK
P_KT\RPaP̂ZWNV̀KRS\UlV̀KRSTZWNSV̀KVNW_jXSPXNWWN[KOPQRSTURPS�VKNc\ZXaNQR̀KTQ[KTWWKPRMNSKPfQN[KTQ[KQPQjPfQN[K
YNMZUWNVKSNiZVRNSN[K_PSK\VNKPQKRMNKX\̂WZUKMZiMfT]KTQ[�PSK\VN[KZQKPXNSTRZPQVKSNWTRZQiKRPKRMNKOPQRSTURPS�VKkPSl̀K
fZRMKTKaZQZa\aKOPâ ZQN[KmZQiWNK�ZaZRKP_K�ǹ���̀���eK�_KTQ]KV\UMKYNMZUWNVKTSNKRPK̂NK\VN[KRPKRSTQVXPSRK
MTgTS[P\VKaTRNSZTWV̀KRMNKOPQRSTURPSKVMTWWKTWVPKXSPYZ[NKXPWW\RZPQKWZT̂ZWZR]K̂SPT[NQN[KUPYNSTiNKNYZ[NQUN[K̂]K
�m�K�PSaKO�K��K��KTQ[K�Omj��eK

I� ��us��G{vw|vxv}~Gwz��qtG r|tsxxwG{vw|vxv}~IKK�ZQZa\aKWZaZRVKTSNo
�¡̀���̀���KNTUMK�UU\SSNQUNKTQ[K�¡̀���̀���K_PSKiNQNSTWKUPQVRS\URZPQKTQ[KQPKfPSlKTRKNWNYTRZPQK�nKVRPS]K¢K
n�K_NNR�KPSKhSPbNURKYTW\NVKWNVVKRMTQKPSKNc\TWKRPK�ǹ���̀���e
�n�̀���̀���NTUMK�UU\SSNQUNKTQ[K�n�̀���̀���K�iiSNiTRNK_PSKMZiMKSZVlKUPQVRS\URZPQ̀KfPSlKTRKNWNYTRZPQK
�£nKVRPS]KPSKn�K_NNR�KPSKhSPbNURKYTW\NVKiSNTRNSKRMTQK�ǹ���̀���eKK

�â SNWWT���UNVVKUPYNSTiNKVMTWWK̂NKPQKTK_PWWPfj_PSaK̂TVZVe

I¤ ¥qt¦st�§Gpqr̈sz�w}vqz
IH ¥qt¦st�§Gpqr̈sz�w}vqzG©sª�vtsrsz}�IKKLPKUPaXW]KfZRMKRMNK�NfK«PSlKmRTRNKkPSlNSV�KOPaXNQVTRZPQK
�Tf̀KRMNKOPQRSTURPSKa\VRK�n�K̂NKWNiTWW]KN�NaXRK_SPaKP̂RTZQZQiKfPSlNSV�KUPaXNQVTRZPQKZQV\STQUNK
UPYNSTiǸKPSK���KP̂RTZQKV\UMKUPYNSTiNK_SPaKZQV\STQUNKUTSSZNSV̀KPSK�¬�K̂NKVNW_jZQV\SN[KPSKXTSRZUZXTRNKZQKTQK
T\RMPSZgN[KiSP\XKVNW_jZQV\STQUNKXWTQeK�ZQZa\aKWZaZRTRZPQVKTSNoK

GGGGGGGG �P[ZW]K�Qb\S]K̂]K�UUZ[NQRoK�¡��̀���K�TUMK�UUZ[NQRK
�P[ZW]K�Qb\S]K̂]KdZVNTVNoK�¡��̀���K�TUMK�aXWP]NNK
�P[ZW]K�Qb\S]K̂]KdZVNTVNoK�¡��̀���KhPWZU]K�ZaZRKK

IJ ¥qt¦st�§Gpqr̈sz�w}vqz�pqstw®sG�v�szusIKKLPK[NaPQVRSTRNKUPaXWZTQUNKfZRMKRMNK�NfK«PSlKmRTRNK
kPSlNSV�KOPaXNQVTRZPQK�Tf̀KRMNKOPQRSTURPSKa\VRKXSPYZ[NK̄°±KP_KRMNK_PWWPfZQiK_PSaVKRPKRMNK�fQNSo
IH ²³́µ±¶KO�j���̀K·�__Z[TYZRK�PSK�NfK«PSlK�QRZRZNVK�Q[K�Q]K�\RK�_KmRTRNK�QRZRZNVKkZRMK�PK
�aXWP]NNV̀KLMTRK�NfK«PSlKmRTRNKkPSlNSV�KOPaXNQVTRZPQK�Q[��SKdZVT̂ZWZR]K�NQN_ZRVK�QV\STQUNK
OPYNSTiNK�VK�PRĶNc\ZSN[·¹º̄¶KO�j���̀K·�__Z[TYZRKLMTRK�QK�\Rj�_jmRTRNK�SK�PSNZiQK�aXWP]NSK
kPSlZQiK�QK�NfK«PSlKmRTRNKdPNVK�PRĶNc\ZSNKmXNUZ_ZUK�NfK«PSlKmRTRNKkPSlNSV�KOPaXNQVTRZPQK
�Q[��SKdZVT̂ZWZR]K�NQN_ZRVK�QV\STQUNKOPYNSTiN·K�NZRMNSKT__Z[TYZRKa\VRK̂NKVRTaXN[KTVKSNUNZYN[K̂]K
RMNK�NfK«PSlKmRTRNKkPSlNSV�KOPaXNQVTRZPQK�PTS[�¹K̄¶

IJ ²³́µ±¶KOjn�¡j�̀K·ONSRZ_ZUTRNKP_K�«mKkPSlNSV�KOPaXNQVTRZPQK�QV\STQUNKOPYNSTiN·K�_PSKNaXWP]NSVK
ZQV\SN[K_PSKfPSlNSV�KUPaXNQVTRZPQKRMSP\iMKTKXSZYTRNKZQV\STQUNKUTSSZNSK¢KRMNKOPQRSTURPS�VKZQV\STQUNK
UTSSZNSKa\VRKVNQ[KRMZVK_PSaKRPKRMNK�fQNS�̀̄¶K�j�»e¬̀K·�NfK«PSlKmRTRNK�QV\STQUNK�\Q[KONSRZ_ZUTRNKP_K
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FGHIJHKLMNGOPJQKRSTGQMNGUJHRVJWMXYGHMJOPZG[JHKMTQK\HJ]MYGHM̂GHIJHKLM_GOPJQKRSTGQMS̀HG\V̀MS̀JM
aSRSJMbQK\HRQ_JMc\Q]deMfg

hi jklmngMabopqrMWNJHSTYT_RSJMGYMFGHIJHKLMNGOPJQKRSTGQMaJZYobQK\HRQ_JrWMfgMsaboptuoqrMWNJHSTYT_RSJM
GYMvRHST_TPRSTGQMTQMFGHIJHKLMNGOPJQKRSTGQMsHG\PMaJZYobQK\HRQ_JMXYGHMJOPZG[JHKMPRHST_TPRSTQVMTQM
VHG\PMKJZYoTQK\HRQ_JMYGHM̂GHIJHKLM_GOPJQKRSTGQMwMS̀JMNGQSHR_SGHLKMsHG\PMaJZYobQK\HRQ_JM
x]OTQTKSHRSGHMO\KSMKJQ]MS̀TKMYGHOMSGMS̀JMŷ QJHdz

h{ |}~����������������������������
h� ���������������������������}����h�M�GM_GOPZ[M̂TS̀MS̀JM�ĴM�GHIMaSRSJM�TKR�TZTS[M�JQJYTSKM�R̂rMS̀JM
NGQSHR_SGHMO\KSMXpdM�JMZJVRZZ[MJ�JOPSMYHGOMG�SRTQTQVM]TKR�TZTS[M�JQJYTSKMTQK\HRQ_JM_GUJHRVJrMXqdMG�SRTQM
K\_̀M_GUJHRVJMYHGOMTQK\HRQ_JM_RHHTJHKrMGHMX�dM�JMKJZYoTQK\HJ]z

h� �������������������� �¡���¢��|¡�£��¤�hMM�GM]JOGQKSHRSJM_GOPZTRQ_JM̂TS̀MS̀JM�ĴM�GHIMaSRSJM�TKR�TZTS[M
�JQJYTSKM�R̂rMS̀JMNGQSHR_SGHMO\KSMPHGUT]JMf¥nMGYMS̀JMYGZZĜTQVMYGHOKMSGMS̀JMŷ QJH¦
h� jklmng§N̈ oqttrMWxYYT]RUTSMcGHM�ĴM�GHIM̈QSTSTJKMxQ]MxQ[My\SMyYMaSRSJM̈QSTSTJKMFTS̀M�GM

ÖPZG[JJKrM�̀RSM�ĴM�GHIMaSRSJMFGHIJHKLMNGOPJQKRSTGQMxQ]©yHM�TKR�TZTS[M�JQJYTSKMbQK\HRQ_JM
NGUJHRVJMbKM�GSMªJ«\THJ]WMfgMN̈ oqttrMWxYYT]RUTSM�̀RSMxQMy\SoyYoaSRSJMyHMcGHJTVQM̈OPZG[JHM
FGHITQVMbQM�ĴM�GHIMaSRSJM�GJKM�GSMªJ«\THJMaPJ_TYT_M�ĴM�GHIMaSRSJMFGHIJHKLMNGOPJQKRSTGQM
xQ]©yHM�TKR�TZTS[M�JQJYTSKMbQK\HRQ_JMNGUJHRVJWMXJTS̀JHMRYYT]RUTSMO\KSM�JMKSROPJ]MRKMHJ_JTUJ]M�[M
S̀JM�ĴM�GHIMaSRSJMFGHIJHKLMNGOPJQKRSTGQM�GRH]deMfg

h� jklmng§��opqtzprMWNJHSTYT_RSJMGYM�TKR�TZTS[M�JQJYTSKrWMfgM��o¬qt©¬qrMWNJHSTYT_RSJ©NRQ_JZZRSTGQMGYM
bQK\HRQ_JWMXS̀JMNGQSHR_SGHLKMTQK\HRQ_JM_RHHTJHMO\KSMKJQ]MJTS̀JHMYGHOMSGMS̀JMŷ QJHdeMfg

hi ��opuuMX�©t®drMWNJHSTYT_RSJMGYM�TKR�TZTS[M�JQJYTSKMaJZYobQK\HRQ_JzW
h̄ °�±��£����²��������hMMbYMS̀JMNGQSHR_SGHLKMFGHIMTQUGZUJKM̀RQ]ZTQVMGHM]TKS\H�RQ_JMGYMRK�JKSGKMGHMGS̀JHM

R̀³RH]G\KMORSJHTRZKrMS̀JMNGQSHR_SGHMK̀RZZMPHGUT]JM�G]TZ[MTQ́\H[MRQ]MPHGPJHS[M]RORVJMZTR�TZTS[MTQK\HRQ_JM
RPPZT_R�ZJMSGMK\_̀MGPJHRSTGQKrM_GUJHTQVM�GS̀MGQVGTQVMGPJHRSTGQKMRQ]MPHG]\_SKMµM_GOPZJSJ]MGPJHRSTGQKzMM
vHG]\_SKMRQ]MNGOPZJSJ]MyPJHRSTGQKM_GUJHRVJMO\KSM�JMORTQSRTQJ]MTQMYGH_JMYGHMRMOTQTO\OMGYMŜGMXqdM[JRHKM
YGZZĜTQVMcTQRZMNGOPZJSTGQMGYMS̀JMvHǴJ_SzMMNGUJHRVJMO\KSM�JMYGHMZTOTSKMQGSMZJKKMS̀RQ¦
h� bYM_GUJHJ]M�[MS̀JMNGQSHR_SGHLKM\O�HJZZR©J�_JKKMZTR�TZTS[MPGZT_[¦
¶qrtttrttt sJQJHRZMxVVHJVRSJ
¶qrtttrttt R̈_̀My__\HHJQ_JMGHMbQ_T]JQS¦

h� bYMQGSM_GUJHJ]M�[MS̀JMNGQSHR_SGHLKM\O�HJZZR©J�_JKKMZTR�TZTS[MPGZT_[¦
¶·rtttrttt sJQJHRZMxVVHJVRSJ
¶·rtttrttt R̈_̀My__\HHJQ_JMGHMbQ_T]JQS¦

ḩ ¹º������»����¤��¡������������»���¤�hMM�̀JM¼N½MJ�_Z\KTGQMO\KSM�JM]JZJSJ]rMRQ]MS̀JM�ROJ]MbQK\HJ]KM̂TZZM�JM
W�RQ\JSM½QTGQMcHJJMa_̀GGZM�TKSHT_SzWM¾TQTO\OMZTOTSKMRHJ¦

¶qrtttrttt R̈_̀My__\HHJQ_J
¶®rtttrttt xVVHJVRSJ

yNvM_GUJHRVJMO\KSM�JM̂HTSSJQM̂TS̀MZT_JQKJ]MRQ]MR]OTSSJ]M_RHHTJHKrMZTKSMS̀JM]TKSHT_SMRKMS̀JMQROJMTQK\HJ]zMM�GMR]]TSTGQRZM
TQK\HJ]KM̂TZZM�JMGQMS̀JMyNvzM
¿���h�hi�½PGQMS̀JMHJ«\JKSMGYMRQ[MPJHKGQMGHMJQSTS[MRPPJRHTQVMSGM�JMRMPGSJQSTRZM�JQJYT_TRH[MGYM�GQ]KM_GUJHTQVMPR[OJQSMGYM
G�ZTVRSTGQKMRHTKTQVM\Q]JHMS̀JMNGQSHR_SrMS̀JMNGQSHR_SGHMK̀RZZMPHGOPSZ[MY\HQTK̀MRM_GP[MGYMS̀JM�GQ]KMGHMK̀RZZMR\S̀GHT³JMRM
_GP[MSGM�JMY\HQTK̀J]zNJHSTYT_RSJKMGYMTQK\HRQ_JMR__JPSR�ZJMSGMS̀JMŷ QJHrMSGVJS̀JHM̂TS̀M_GPTJKMGYMRZZMTQK\HRQ_JMPGZT_TJKM
PHG_\HJ]M�[MS̀JMNGQSHR_SGHMP\HK\RQSMSGMS̀TKMxHST_ZJMpprMTQ_Z\]TQVrM̂TS̀G\SMZTOTSRSTGQrMSJHOKrM_GQ]TSTGQKrM]J_ZRHRSTGQKrM
HT]JHKrMRQ]MJQ]GHKJOJQSKrMO\KSM�JMK\�OTSSJ]MSGMS̀JMNGQKSH\_STGQM¾RQRVJHMYGHMSHRQKOTSSRZMSGMS̀JMŷ QJHrM̂TS̀M_GPTJKMSGM
S̀JMxH_̀TSJ_SrMPHTGHMSGM_GOOJQ_JOJQSMGYMS̀JMFGHIzMMbYMRQ[MGYMS̀JMYGHJVGTQVMTQK\HRQ_JM_GUJHRVJKMRHJMHJ«\THJ]MSGMHJORTQM
TQMYGH_JMRYSJHMYTQRZMPR[OJQSrMRQMR]]TSTGQRZM_JHSTYT_RSJMJUT]JQ_TQVM_GQSTQ\RSTGQMGYMK\_̀M_GUJHRVJMO\KSM�JMK\�OTSSJ]M̂TS̀M
S̀JMYTQRZMxPPZT_RSTGQMYGHMvR[OJQSMRKMHJ«\THJ]M�[MaJ_STGQMzptzqzqzMbQYGHORSTGQM_GQ_JHQTQVMHJ]\_STGQMGYM_GUJHRVJMO\KSM
�JMY\HQTK̀J]M�[MS̀JMNGQSHR_SGHM̂TS̀MHJRKGQR�ZJMPHGOPSQJKKzMbQMR]]TSTGQMSGMS̀JMNJHSTYT_RSJKMGYMbQK\HRQ_JMRQ]M
R__GOPRQ[TQVM]G_\OJQSKrMS̀JMNGQSHR_SGHMK̀RZZMPHGUT]JMSGMS̀JMNJHSTYT_RSJMÀGZ]JHKrMGQMRMSTOJZ[M�RKTKrM_GPTJKMGYMRQ[M
K\�KJ«\JQSZ[MTKK\J]MJQ]GHKJOJQSKMS̀RSMROJQ]MRQ[M_GUJHRVJKMGHMZTOTSKzMMbQMR]]TSTGQ¦
h� WNJHSTYT_RSJMÀGZ]JHKWMRHJMS̀JM�RQ\JSM½QTGQMcHJJMa_̀GGZM�TKSHT_SrMptpMǸ\H_̀MaSHJJSrM�RQ\JSrM��rptu®MM
h� NGUJHRVJKMHJYZJ_SJ]MTQM_JHSTYT_RSJKMGYMTQK\HRQ_JMRQ]M\Q]JHZ[TQVMPGZT_TJKMO\KSM_GOPZ[M̂TS̀MRZZMHJ«\THJOJQSKMGYM
S̀TKMxHST_ZJMppz

hi xZZMTQK\HRQ_JM]G_\OJQSKMO\KSM�JMJ�J_\SJ]M̂TS̀MÁÂÃÄÅÆÇÈÉÊMKTVQRS\HJKz
hË xZZMHJ«\THJ]MZTR�TZTS[MPGZT_TJKMO\KSM�JMJQ]GHKJ]MSGMPHGUT]JMS̀RSMRQ[M�GST_JMGYMNRQ_JZZRSTGQMGHM�GST_JMGYM
�GQoªJQĴRZMVTUJQMSGMS̀JMcTHKSM�ROJ]MbQK\HJ]MO\KSMRZKGM�JMVTUJQMSGMS̀JMx]]TSTGQRZMbQK\HJ]KMT]JQSTYTJ]MTQM
aJ_STGQMppzpz®zMMÌfÍknÎ§fÏ§ÎÐÑm§n¥ÒfgÎnÓn¥lÎ§ÓÐÎl§Ôn§ÏÐg¥kÎmnÒ§lf§lmn§ÌnglkÏkÑÕln§Öf×ÒngÎØ
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FG HIJKLMNOPQORSNOTUVNMORPOPWXNYRORPORSNOZPVRMIYRPM[\OQIJKLMNORPOQLMVJ\SOIOYNMRJQJYIRNOPMOPRSNMON]ĴNVYNOPQOMN_LJMN̂O
JV\LMIVYNOYP]NMÌN\aOPMORPOPWXNYRORPOIVbÔNQNYROJVO\LYSOYNMRJQJYIRNOPMOPRSNMON]ĴNVYNaOPMORPÔNcIV̂OMNYNJdROPQO
\LYSOYNMRJQJYIRNOPMOPRSNMON]ĴNVYNaOJ\OVPROIOUIJ]NMOPQORSNOZPVRMIYRPM[\OPWKJ̀IRJPVORPOQLMVJ\SORSNOMN_LJMN̂O
JV\LMIVYNOYP]NMÌN\eOOHLMRSNMcPMNaOVPRSJV̀OYPVRIJVN̂OJVORSJ\OfMRJYKNOggOJcdP\N\OPVORSNOTUVNMOIÔLRbOPMO
PWKJ̀IRJPVORPOMN]JNUOIVbOYNMRJQJYIRN\OPMOPRSNMON]ĴNVYNOPQOJV\LMIVYNOYP]NMÌN\OPMORPOJ\\LNOIVbOQPMcIKOIddMP]IKO
PMOIYYNdRIVYNOPQO\LYSON]ĴNVYNaORSNÔLRbOIV̂OPWKJ̀IRJPVOPQORSNOZPVRMIYRPMOWNJV̀ORPOdMP]ĴNOJV\LMIVYNOcNNRJV̀O
RSNOMN_LJMNcNVR\OPQORSJ\OfMRJYKNOggOMǸIM̂KN\\OPQOIVbOMN]JNUOPMOKIYhOPQOMN]JNUOWbORSNOTUVNMOPQORSNO
ZPVRMIYRPM[\ON]ĴNVYNOPQOJV\LMIVYNe

Fi jSNOZPVRMIYRPM[\OKJIWJKJRbORPOIV̂OJV̂NcVJQJYIRJPVOPQORSNOTUVNMOJ\OVPROMNKJN]N̂OPMÔJcJVJ\SN̂OWbORSNOZPVRMIYRPMO
\NYLMJV̀OJV\LMIVYNOYP]NMÌNOJVOIYYPM̂IVYNOUJRSORSJ\OfMRJYKNOggeOfVbOIYhVPUKN̂ ǸcNVROPQOMNYNJdROPQaOPMOKIYhO
PQOPWXNYRJPVOWbORSNOTUVNMORPaORSNOZPVRMIYRPM[\ON]ĴNVYNOPQOMN_LJMN̂OJV\LMIVYNOYP]NMÌNOJ\OVPROIYYNdRIVYNOJVO
IVbOUIbOPQOIVbÔNQJYJNVYJN\OJVORSNOZPVRMIYRPM[\OJV\LMIVYNOYP]NMÌNe

klmmFmFnOopqrstlpulvwxstyywqrpxlpzl{|}rzwqrpxlpulvpxqzwsqpz~�l�t��rzt�l�x��zwxstFO�JRSJVORSMNNO���OWL\JVN\\ÔIb\OPQO
RSNÔIRNORSNOZPVRMIYRPMOWNYPcN\OIUIMNOPQOIVOJcdNV̂JV̀OPMOIYRLIKOYIVYNKKIRJPVOPMON�dJMIRJPVOPQOIVbOJV\LMIVYNOMN_LJMN̂O
WbORSNOZPVRMIYRO�PYLcNVR\aORSNOZPVRMIYRPMO\SIKKOdMP]ĴNOVPRJYNÔJMNYRKbORPORSNOTUVNMaOIV̂O\NdIMIRNKbORPORSNO
ZPV\RMLYRJPVO�IVÌNMaOPQO\LYSOJcdNV̂JV̀OPMOIYRLIKOYIVYNKKIRJPVOPMON�dJMIRJPVeO�dPVOMNYNJdROPQOVPRJYNOQMPcORSNO
ZPVRMIYRPMaORSNOTUVNMO\SIKKaOLVKN\\ORSNOKId\NOJVOYP]NMÌNOIMJ\N\OQMPcOIVOIYROPMOPcJ\\JPVOPQORSNOTUVNMaOSI]NORSNOMJ̀SRORPO
\RPdORSNO�PMhOLVRJKORSNOKId\NOJVOYP]NMÌNOSI\OWNNVOYLMN̂OWbORSNOdMPYLMNcNVROPQOMNdKIYNcNVROYP]NMÌNOWbORSNO
ZPVRMIYRPMeOjSNOQLMVJ\SJV̀OPQOVPRJYNOWbORSNOZPVRMIYRPMO\SIKKOVPROMNKJN]NORSNOZPVRMIYRPMOPQOIVbOYPVRMIYRLIKOPWKJ̀IRJPVORPO
dMP]ĴNOIVbOMN_LJMN̂OYP]NMÌNe
���rqrpxwyl�x��zt��
klmmFmFnFmOO�PKJYJN\OPQOJV\LMIVYNOMN_LJMN̂OLV̂NMO�NYRJPV\Oggege�egO�ZPccNMYJIKO�NVNMIKO�JIWJKJRb�aOggege�e�O
�fLRPcPWJKNO�JIWJKJRb�aOggege�e�O���YN\\O�JIWJKJRbOIV̂�PMO�cWMNKKIO�JIWJKJRb�aOIV̂Oggege�e�O��I�IM̂PL\O�IRNMJIK\O�OJQO
IddKJYIWKN�OcL\ROIK\POIddKbORPORSNOQPKKPUJV̀OI\Of̂ ĴRJPVIKO�V\LMN̂\OPVOIOdMJcIMbOIV̂OVPV�YPVRMJWLRPMbOWI\J\aOUJRSORSNO
QPKKPUJV̀ÔN\J̀VIRJPVaOLVIKRNMN̂�

�IVLNRO�VJPVOHMNNO�YSPPKO�J\RMJYROIV̂ORSNJMOMN\dNYRJ]NONcdKPbNN\aOJVRNMJcOÎcJVJ\RMIRPM\aOILRSPMJ�N̂O
]PKLVRNNM\aOYPccJRRNNOcNcWNM\aO\RL̂NVRORNIYSNM\aOIL�JKJIMbOJV\RMLYRPM\aOcNcWNM\OPQORSNO�PIM̂OPQO�̂LYIRJPVaO
IV̂OYPV\LKRIVR\O�RSNO��J\RMJYRO�V̂NcVJRNN\���O �¡OfMYSJRNYR\aO�ZOIV̂OJR\OYPV\LKRIVR\O���N\J̀VNM\��aOIV̂O
¢IYPW\O��ZPV\RMLYRJPVO�IVÌNM��aÔLMJV̀OWPRSOPV̀PJV̀OIV̂OYPcdKNRNOPdNMIRJPV\eOjSNOÎ ĴRJPVIKOJV\LMN̂O
YP]NMÌNOdMP]ĴN̂O\SIKKOVPROdMNYKL̂NOYP]NMÌNOJVOQI]PMOPQORSNOIVbO�J\RMJYRO�V̂NcVJRNN\aO�N\J̀VNM\aOPMO
ZPV\RMLYRJPVO�IVÌNMaOWI\N̂OPVOJR\OKIYhOPQOdMJ]JRbOUJRSOZPVRMIYRPMOPMOPRSNMORSJM̂OdIMRbOÎ ĴRJPVIKOJV\LMN̂eO
HLMRSNMaO\LYSOYP]NMÌNO\SIKKOVPRON�YKL̂NOPMÔNVbOYP]NMÌNORPO�J\RMJYRO�V̂NcVJRNN\aO�N\J̀VNM\aOPMORSNO
ZPV\RMLYRJPVO�IVÌNMOPVORSNOWI\J\ORSIRORSNOVIcN̂OJV\LMN̂OZPVRMIYRPM[\O�PMhOPMOPdNMIRJPV\OIMNOVPRO
dNMQPMcN̂ÔJMNYRKbOQPMORSNO�J\RMJYRO�V̂NcVJRNN\aO�N\J̀VNM\aOPMOZPV\RMLYRJPVO�IVÌNMOPMOPRSNMORSJM̂OdIMRbO
Î ĴRJPVIKOJV\LMN̂e

klmmFmFnF£lvp¤tzw¥tl{¤r�txstFOOf̂ ĴRJPVIKO�V\LMN̂OYP]NMÌNOcL\ROWNONQQNYRN̂ORSMPL̀SORSNOL\NOPQO¦§̈©¦ªO��TOHPMcOZ�O
Z�O�«O�¬OIV̂OZ�O�«O�O«®Og�Ȫ°¦̈©¦ªeOOHPMcOZ�O�«O�¬OIKPVNOJ\OVPROIYYNdRIWKNeOZNMRJQJYIRN\OPQO�V\LMIVYNOcL\ROYKNIMKbO
\RIRNOSPUOYP]NMÌNOJ\ONQQNYRN̂OJVORSNO��YN\\��cWMNKKIO�JIWJKJRbOKIbNMeOOZNMRJQJYIRN\OPQO�V\LMIVYNOcL\RO\SPUORSNOQPMcO
VLcWNM\OL\N̂ORPONQQNYROIKKOPQORSNOf̂ ĴRJPVIKO�V\LMN̂OYP]NMÌN\eOOfOYPdbOPQORSNOIYRLIKOdPKJYbOKIV̀LÌNOPMONV̂PM\NcNVRO
RSIRONQQNYR\ORSJ\OYP]NMÌNOJVONIYSOdPKJYbOcL\ROWNOdMP]ĴN̂ORPORSNOTUVNMOOIV̂OZPV\RMLYRJPVO�IVÌNMOUJRSORSNOZNMRJQJYIRNO
PQO�V\LMIVYNeO�VORSNON]NVROZPVRMIYRPMOJ\OLVIWKNORPOdMPYLMNO\LYSOYP]NMÌNO\dNYJQJYIKKbOVIcJV̀ORSNO��J\RMJYRO
�V̂NcVJRNN\a�O��N\J̀VNM\a�O�ZPV\RMLYRJPVO�IVÌNMa�OPMOIVbOPRSNMORSJM̂OdIMRbOI\OIVOÎ ĴRJPVIKOJV\LMN̂OI\OMN_LJMN̂O
IWP]NaOZPVRMIYRPMO\SIKKOVPRJQbORSNOTUVNMOIV̂OZPV\RMLYRJPVO�IVÌNMOdMJPMORPOYPccNVYJV̀O�PMhOIV̂O\SIKKOVPROdMPYNN̂O
UJRSOIVbO�PMhOLVRJKOILRSPMJ�N̂OWbORSNOTUVNMORPÔPO\PeO

klmmFmFnF±Oopl�tyrwxstlpxl²³pyyṕrx¥l³pzµF²OOjSNOZPVRMIYRPMOIYhVPUKN̂ Ǹ\ORSIRO�HPKKPUJV̀OHPMc�OUPM̂JV̀ÒNVNMIKKbO
P̂N\OVPROcNNRORSNOdMJcIMbOIV̂OVPV�YPVRMJWLRPMbOYP]NMÌNOMN_LJMNcNVROQPMOf̂ ĴRJPVIKO�V\LMN̂\aOIV̂ORSIRORSNOYP]NMÌNO
dMJcIYbOI\dNYROPQOf̂ ĴRJPVIKO�V\LMN̂OYP]NMÌNOJ\ORbdJYIKKbOÎ M̂N\\N̂OJVORSNO�TRSNMO�V\LMIVYN�OdMP]J\JPV\OPQOIOdPKJYb[\O
�ZPV̂JRJPV\�O\NYRJPVaOIV̂OPQRNVOMN_LJMN\OIVOIcNV̂JV̀ONV̂PM\NcNVRORPONQQNYROYP]NMÌNOPVOIOdMJcIMbOIV̂O
VPV�YPVRMJWLRPMbOWI\J\eOOjSNOZPVRMIYRPMORSNMNQPMNOcL\ROdMP]ĴNO\LYSONV̂PM\NcNVR\ORPORSNOTUVNMaOPMOPRSNMO
P̂YLcNVRIRJPVOIYYNdRIWKNORPORSNOTUVNMON]ĴNVYJV̀ORSIRORSNOdMJcIMbOIV̂OVPV�YPVRMJWLRPMbOYP]NMÌNOMN_LJMNcNVR\OIMNO
cNROI\ORPOIKKOdPKJYJN\OQPMOUSJYSORSNbOIMNOMN_LJMN̂OLV̂NMO�NYRJPVOgge®egege
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EFGGHGHIJKLMNOPFQRSTMOUTLVWXYVYZOPHJJ[\]̂J_̂ J̀a]bcda]eJd̂fca_̂g]JdfJhiJ]jkda]Jec]JhiJ_Ĵial_mJ]jkda_hdîJiaJa]̂]n_mJ
e_h]oJh\]Jpîha_ghiaJf\_mmJfckkm̀Jh\]Jqn̂]aoJ_hJm]_fhJh]̂JrstuJe_̀fJkadiaJhiJ]dh\]aJfcg\Je_h]oJd̂J_eedhdîJhiJp]ahdvdg_h]fJivJ
ŵfca_̂g]oJndh\J]dh\]aJrsuJgikd]fJivJ_mmJa]̂]n]eJd̂fca_̂g]Jkimdgd]foJd̂gmced̂xoJndh\ichJmdldh_hdîoJh]alfoJgîedhdîfoJ
e]gm_a_hdîfoJade]afoJ_̂eJ]̂eiaf]l]̂hfJ]yde]̂gd̂xJgîhd̂c_hdîJivJ_mmJgiy]a_x]fJd̂Jh\]Jf_l]Jl_̂ ]̂aoJmdldhfJivJ
kaih]ghdîoJ_̂eJfgik]fJivJgiy]a_x]J_fJn_fJkaiyde]eJz̀Jh\]Jka]ydicfJkimdg̀oJiaJr{uJdvJ_gg]kh_zm]JhiJh\]Jqn̂]aoJ_mmJ
e]gm_a_hdîJk_x]foJl_̂e_hiàJade]afoJ_̂e|iaJ]̂eiaf]l]̂hfJh\_hJgm]_am̀J]yde]̂g]Jh\]Jgîhd̂c_hdîJivJ_mmJgiy]a_x]fJd̂Jh\]J
f_l]Jl_̂ ]̂aoJmdldhfJivJkaih]ghdîoJ_̂eJfgik]JivJgiy]a_x]J_fJkaiyde]eJz̀Jh\]Jka]ydicfJkimdg̀}

EFGGHGH~�����LVUMO�ULM�HJJ�\]Jpîha_ghiaJf\_mmJg_cf]J]_g\J�czgîha_ghiaJhiJrsuJkaigca]Jd̂fca_̂g]Jecad̂xJh\]Jmdv]JivJdhfJ
�czgîha_ghJiaJ�cz�fczgîha_ghJh\]Jf_l]Jd̂fca_̂g]fJ_fJ_a]Ja]bcda]eJivJh\]Jpîha_ghiaJ_fJk]aJh\dfJ�ahdgm]JssoJJ_̂eJr{uJ
g_cf]Jh\]Jdffc]afJivJh\if]Jd̂fca_̂g]Jkimdgd]fJhiĴ_l]Jh\]J�eedhdî_mJŵfca]efJ_fJ�eedhdî_mJŵfca]efJĉe]aJ]_g\J
�czgîha_ghia�fJgilka]\]̂fdy]Jx]̂]a_moJ_chilizdm]oJ]jg]ff|clza]mm_oJ_̂eJ\_�_aeicfJl_h]ad_mfJmd_zdmdh̀Jkimdgd]f}JJ�\]J
�eedhdî_mJŵfca]eJ]̂eiaf]l]̂hJd̂gmce]eJd̂J]_g\Jfcg\J�czgîha_ghia�fJkimdgd]fJlcfhJfh_h]Jh\_hJgiy]a_x]JdfJ_vviae]eJhiJ
_mmJ�eedhdî_mJŵfca]efJndh\Ja]fk]ghJhiJ_̂ J̀_̂eJ_mmJgm_dlfJ_adfd̂xJichJivJik]a_hdîfJk]avial]eJz̀JiaJîJz]\_mvJivJh\]J
pîha_ghia}JJwvJh\]J�eedhdî_mJŵfca]efJ\_y]Jih\]aJd̂fca_̂g]Jih\]andf]J_kkmdg_zm]JhiJ_JmiffoJfcg\Jih\]aJd̂fca_̂g]JndmmJ
îm̀J_kkm̀oJdvJ_hJ_mmoJîJ_̂J]jg]ffJiaJgîhd̂x]̂hJz_fdf}JJ�\]J_liĉhJivJ]_g\J�czgîha_ghia�fJd̂fca]af�Jmd_zdmdh̀Jĉe]aJ
]_g\Jfcg\Jd̂fca_̂g]Jkimdg̀JndmmĴihJz]Ja]ecg]eJz̀Jh\]J]jdfh]̂g]JivJfcg\Jih\]aJd̂fca_̂g]}

EFGGHGH���ZVYMF�V��MYMF�L��F�O�NYVU�HJJŵJh\]J]y]̂hJh\]Jqn̂]a�fJd̂fca]arfuJl_�]rfuJ_̂ J̀k_̀l]̂hJhin_aeJ_̂ J̀miffJ
giy]a]eJĉe]aJ_̂ J̀kimdg̀JivJd̂fca_̂g]Jh\]Jpîha_ghiaJdfJa]bcda]eJhiJkaigca]Jĉe]aJh\dfJ�ahdgm]JssoJh\]Jqn̂]a�fJ
d̂fca]arfuJ_a]Jfczaix_h]eJhiJ_mmJivJh\]Jpîha_ghia�fJadx\hfJivJa]giy]àJ_x_d̂fhJ_̂ J̀k]afîJiaJiax_̂d�_hdîJd̂gmced̂xoJzchJ
îhJmdldh]eJhioJh\]Jpîha_ghia�fJd̂fca]arfuoJ_̂eJh\]Jpîha_ghiaJf\_mmJ]j]gch]J_̂eJe]mdy]aJ_mmJd̂fhacl]̂hfoJk_k]afoJ_̂eJ
n\_h]y]aJ]mf]JdfĴ]g]ff_àJhiJf]gca]Jh\if]Jadx\hf}JJ�\]Jpîha_ghiaJf\_mmJeiĴih\d̂xJ_vh]aJh\]Jk_̀l]̂hJivJ_̂ J̀e_l_x]fJhiJ
ka]�cedg]Jh\if]Jadx\hf}

EFGGH�F�ZVYM��F�V��MOV�Y�ZVYM��F�TO�TPTU�F�V��MOV�Y
�\]Jqn̂]aJf\_mmJkcag\_f]J_̂eJl_d̂h_d̂Jh\]Jqn̂]a�fJcfc_mJmd_zdmdh̀Jd̂fca_̂g]}J�\]Jqn̂]aJl_̀J_mfioJ_hJdhfJfim]JikhdîoJ
kcag\_f]J_̂eJl_d̂h_d̂Jih\]aJd̂fca_̂g]JviaJkaih]ghdîJ_x_d̂fhJgm_dlfJh\_hJl_̀J_adf]JvailJik]a_hdîfJĉe]aJh\]Jpîha_ghJ
�igcl]̂hf}J�\]Jpîha_ghiaJdfĴihJa]fkîfdzm]JviaJkcag\_fd̂xJ_̂eJl_d̂h_d̂d̂xJfcg\Jikhdî_mJqn̂]a�fJmd_zdmdh̀J
d̂fca_̂g]Jĉm]ffJfk]gdvdg_mm̀Ja]bcda]eJd̂Jh\]Jpîha_ghJ�igcl]̂hf}J�]dh\]aJh\]Jqn̂]a�fJcfc_mJmd_zdmdh̀Jd̂fca_̂g]ĴiaJ
_̂ J̀ih\]aJd̂fca_̂g]Jizh_d̂]eJz̀Jh\]Jqn̂]aJa]ecg]fJiaJih\]andf]J_vv]ghfJh\]Jpîha_ghia�fJd̂fca_̂g]Ja]bcda]l]̂hfJĉe]aJ
�]ghdîJss}s}J
EFGGH�HGJ�\]Jqn̂]aJf\_mmJkcag\_f]J_̂eJl_d̂h_d̂Jd̂fca_̂g]JivJh\]Jh̀k]fJ_̂eJmdldhfJivJmd_zdmdh̀oJgîh_d̂d̂xJh\]J
]̂eiaf]l]̂hfoJ_̂eJfcz�]ghJhiJh\]Jh]alfJ_̂eJgîedhdîfoJ_fJe]fgadz]eJd̂Jh\]J�xa]]l]̂hJiaJ]mf]n\]a]Jd̂Jh\]Jpîha_ghJ
�igcl]̂hf}J�\]Jqn̂]aJf\_mmJkcag\_f]J_̂eJl_d̂h_d̂Jh\]Ja]bcda]eJd̂fca_̂g]JvailJ_̂Jd̂fca_̂g]Jgilk_̂ J̀iaJd̂fca_̂g]J
gilk_̂d]fJm_nvcmm̀J_ch\iad�]eJhiJdffc]Jd̂fca_̂g]Jd̂Jh\]J�cadfedghdîJn\]a]Jh\]J�ai�]ghJdfJmig_h]e}

EFGGH�H�F�OTP�MYFULF��M��O�YFXY��TMY�F�MLSYMU�F�V��MOV�YHJwvJh\]Jqn̂]aJv_dmfJhiJkcag\_f]J_̂eJl_d̂h_d̂Jh\]Ja]bcda]eJ
kaik]ah̀Jd̂fca_̂g]oJndh\J_mmJivJh\]Jgiy]a_x]fJ_̂eJd̂Jh\]J_liĉhfJe]fgadz]eJd̂Jh\]J�xa]]l]̂hJiaJ]mf]n\]a]Jd̂Jh\]J
pîha_ghJ�igcl]̂hfoJh\]Jqn̂]aJf\_mmJd̂vialJzih\Jh\]Jpîha_ghiaJ_̂eJh\]JpîfhacghdîJ�_̂_x]aoJf]k_a_h]m̀J_̂eJd̂J
nadhd̂xoJkadiaJhiJgill]̂g]l]̂hJivJh\]J[ia�}J�kîJa]g]dkhJivĴihdg]JvailJh\]Jqn̂]aoJh\]Jpîha_ghiaJl_̀Je]m_̀J
gill]̂g]l]̂hJivJh\]J[ia�J_̂eJl_̀Jizh_d̂Jd̂fca_̂g]Jh\_hJndmmJkaih]ghJh\]Jd̂h]a]fhfJivJh\]Jpîha_ghiaoJ�czgîha_ghiafoJ
_̂eJ�cz��czgîha_ghiafJd̂Jh\]J[ia�}J[\]̂Jh\]Jv_dmca]JhiJkaiyde]Jgiy]a_x]J\_fJz]]̂Jgca]eJiaJa]fimy]eoJh\]Jpîha_ghJ
�clJ_̂eJpîha_ghJ�dl]Jf\_mmJz]J]bcdh_zm̀J_e�cfh]e}JŵJh\]J]y]̂hJh\]Jqn̂]aJv_dmfJhiJkaigca]Jgiy]a_x]oJh\]Jqn̂]aJ
n_dy]fJ_mmJadx\hfJ_x_d̂fhJh\]Jpîha_ghiaoJ�czgîha_ghiafoJ_̂eJ�cz�fczgîha_ghiafJhiJh\]J]jh]̂hJh\]JmiffJhiJh\]Jqn̂]aJ
nicmeJ\_y]Jz]]̂Jgiy]a]eJz̀Jh\]Jd̂fca_̂g]JhiJ\_y]Jz]]̂Jkaigca]eJz̀Jh\]Jqn̂]a}J�\]JgifhJivJh\]Jd̂fca_̂g]Jf\_mmJz]J
g\_ax]eJhiJh\]Jqn̂]aJz̀J_Jp\_̂x]Jqae]a}JwvJh\]Jqn̂]aJei]fĴihJkaiyde]Jnadhh]̂Ĵihdg]oJ_̂eJh\]Jpîha_ghiaJdfJe_l_x]eJ
z̀Jh\]Jv_dmca]JiaĴ]xm]ghJivJh\]Jqn̂]aJhiJkcag\_f]JiaJl_d̂h_d̂Jh\]Ja]bcda]eJd̂fca_̂g]oJh\]Jqn̂]aJf\_mmJa]dlzcaf]Jh\]J
pîha_ghiaJviaJ_mmJa]_fî_zm]JgifhfJ_̂eJe_l_x]fJ_hhadzch_zm]Jh\]a]hi}

EFGGH�H�FKLUT�YFL�F OV�YPPOUTLVFLMFQRSTMOUTLVFL�F�ZVYM��FXY��TMY�F�MLSYMU�F�V��MOV�YHJ[dh\d̂Jh\a]]Jr¡uJzcfd̂]ffJ
e_̀fJivJh\]Je_h]Jh\]Jqn̂]aJz]gil]fJ_n_a]JivJ_̂Jdlk]̂ed̂xJiaJ_ghc_mJg_̂g]mm_hdîJiaJ]jkda_hdîJivJ_̂ J̀kaik]ah̀J
d̂fca_̂g]Ja]bcda]eJz̀Jh\]Jpîha_ghJ�igcl]̂hfoJh\]Jqn̂]aJf\_mmJkaiyde]Ĵihdg]Jeda]ghm̀JhiJh\]Jpîha_ghiaoJ_̂eJ
f]k_a_h]m̀JhiJh\]JpîfhacghdîJ�_̂_x]aoJivJfcg\Jdlk]̂ed̂xJiaJ_ghc_mJg_̂g]mm_hdîJiaJ]jkda_hdî}J�̂m]ffJh\]Jm_kf]Jd̂J
giy]a_x]J_adf]fJvailJ_̂J_ghJiaJildffdîJivJh\]Jpîha_ghia¢JrsuJh\]Jpîha_ghiaoJckîJa]g]dkhJivĴihdg]JvailJh\]Jqn̂]aoJ
f\_mmJ\_y]Jh\]Jadx\hJhiJfhikJh\]J[ia�JĉhdmJh\]Jm_kf]Jd̂Jgiy]a_x]J\_fJz]]̂Jgca]eJz̀Jh\]Jkaigca]l]̂hJivJa]km_g]l]̂hJ
giy]a_x]Jz̀J]dh\]aJh\]Jqn̂]aJiaJh\]Jpîha_ghia£Jr{uJh\]Jpîha_ghJ�dl]J_̂eJpîha_ghJ�clJf\_mmJz]J]bcdh_zm̀J_e�cfh]e£J
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FGHIJKLIMNOIPQGORIQFSTOUIFVVIRSWNMUIFWFSGUMIMNOIXYGMRFZMYR[I\]̂ZYGMRFZMYRU[IFGHI\]̂_U]̂ZYGMRFZMYRUIMYIMNOIÒMOGMIFGaI
VYUUIMYIMNOIPQGORIQY]VHINFTOÎOOGIZYTOROHÎaIMNOISGU]RFGZOINFHISMIGYMIÒbSROHIYRÎOOGIZFGZOVVOHcIdeIMNOIXYGMRFZMYRI
b]RZNFUOUIRObVFZOfOGMIZYTORFWO[IMNOIZYUMIYeIMNOISGU]RFGZOIUNFVVÎOIZNFRWOHIMYIMNOIPQGORÎaIFGIFbbRYbRSFMOIXNFGWOI
PRHORcIgNOIe]RGSUNSGWIYeIGYMSZOÎaIMNOIPQGORIUNFVVIGYMIROVSOTOIMNOIPQGORIYeIFGaIZYGMRFZM]FVIŶVSWFMSYGIMYIbRYTSHOI
ROh]SROHISGU]RFGZOc

ijkklmjnopqrstjuvjwxysuzo{pu|}su~rs{�j�|txso|�r
ijkklmlkIgNOIPQGORIFGHIXYGMRFZMYRIQFSTOIFVVIRSWNMUIFWFSGUMIJ�LIOFZNIYMNORIFGHIFGaIYeIMNOSRIU]̂ZYGMRFZMYRU[I
U]̂_U]̂ZYGMRFZMYRU[IFWOGMU[IFGHIOfbVYaOOU[IOFZNIYeIMNOIYMNOR�IJ�LIMNOIXYGUMR]ZMSYGI�FGFWORIFGHIXYGUMR]ZMSYGI
�FGFWOR�UIZYGU]VMFGMU�IJKLIMNOI�RZNSMOZMIFGHI�RZNSMOZM�UIZYGU]VMFGMU�IJ�LIYMNORIXYGMRFZMYRUIFGHIFGaIYeIMNOSRI
U]̂ZYGMRFZMYRU[IU]̂_U]̂ZYGMRFZMYRU[IFWOGMU[IFGHIOfbVYaOOU�IFGHIJ�LI\ObFRFMOIXYGMRFZMYRU[ISeIFGa[IFGHIFGaIYeIMNOSRI
U]̂ZYGMRFZMYRU[IU]̂_U]̂ZYGMRFZMYRU[IFWOGMU[IFGHIOfbVYaOOU[IeYRIHFfFWOUIZF]UOHÎaIeSRO[IYRIYMNORIZF]UOUIYeIVYUU[IMYIMNOI
ÒMOGMIMNYUOIVYUUOUIFROIZYTOROHÎaIbRYbORMaISGU]RFGZOIROh]SROHÎaIMNOI�WROOfOGMIYRIYMNORIbRYbORMaISGU]RFGZOI
FbbVSZF̂VOIMYIMNOI�RY�OZM[IÒZObMIU]ZNIRSWNMUIFUIMNOaINFTOIMYIbRYZOOHUIYeIU]ZNISGU]RFGZOcIgNOIPQGORIYRIXYGMRFZMYR[IFUI
FbbRYbRSFMO[IUNFVVIROh]SROIUSfSVFRIQRSMMOGIQFSTORUISGIeFTYRIYeIMNOISGHSTSH]FVUIFGHIOGMSMSOUISHOGMSeSOHIF̂YTOIeRYfIMNOI
XYGUMR]ZMSYGI�FGFWOR[IXYGUMR]ZMSYGI�FGFWOR�UIZYGU]VMFGMU[I�RZNSMOZM[I�RZNSMOZM�UIZYGU]VMFGMU[IYMNORIXYGMRFZMYRU[I
\ObFRFMOIXYGMRFZMYRU[IU]̂ZYGMRFZMYRU[IFGHIU]̂_U]̂ZYGMRFZMYRUcIgNOIbYVSZSOUIYeISGU]RFGZOIb]RZNFUOHIFGHIfFSGMFSGOHÎaI
OFZNIbORUYGIYRIOGMSMaIFWROOSGWIMYIQFSTOIZVFSfUIb]RU]FGMIMYIMNSUI\OZMSYGI��cKc�IUNFVVIGYMIbRYNŜSMIMNSUIQFSTORIYeI
U]̂RYWFMSYGcIgNSUIQFSTORIYeIU]̂RYWFMSYGIUNFVVÎOIOeeOZMSTOIFUIMYIFIbORUYGIYRIOGMSMaIJ�LIOTOGIMNY]WNIMNFMIbORUYGIYRIOGMSMaI
QY]VHIYMNORQSUOINFTOIFIH]MaIYeISGHOfGSeSZFMSYG[IZYGMRFZM]FVIYRIYMNORQSUO[IJ�LIOTOGIMNY]WNIMNFMIbORUYGIYRIOGMSMaIHSHIGYMI
bFaIMNOISGU]RFGZOIbROfS]fIHSROZMVaIYRISGHSROZMVa[IYRIJKLIQNOMNORIYRIGYMIMNOIbORUYGIYRIOGMSMaINFHIFGISGU]RF̂VOISGMOROUMISGI
MNOIHFfFWOHIbRYbORMac�GVOUUIYMNORQSUOIbRYTSHOH[IMNOIPQGORIUNFVVIb]RZNFUOIFGHIfFSGMFSG[ISGIFIZYfbFGaIYRIZYfbFGSOUI
VFQe]VVaIF]MNYRS�OHIMYIHYÎ]USGOUUISGIMNOI\MFMOIYeI�OQI�YR�[IbRYbORMaISGU]RFGZOIYGIFIRObVFZOfOGMIZYUMÎFUSUcI\]ZNI
bRYbORMaISGU]RFGZOIQSVVÎOIfFSGMFSGOH[I]GVOUUIYMNORQSUOIbRYTSHOHISGIMNOIXYGMRFZMI�YZ]fOGMUIYRIYMNORQSUOIFWROOHISGI
QRSMSGWÎaIFVVIbORUYGUIFGHIOGMSMSOUIQNYIFROÎOGOeSZSFRSOUIYeIU]ZNISGU]RFGZO[I]GMSVIeSGFVIbFafOGMISUIfFHOIFUIbRYTSHOHISGI
\OZMSYGI�c��IYRI]GMSVIGYIbORUYGIYRIOGMSMaIYMNORIMNFGIMNOIPQGORINFUIFGISGU]RF̂VOISGMOROUMISGIMNOIbRYbORMaIROh]SROHÎaIMNSUI
\OZMSYGI��cKIMYÎOIZYTOROH[IQNSZNOTORISUIVFMORcIgNSUISGU]RFGZOIQSVVISGZV]HOISGMOROUMUIYeIMNOIPQGOR[IXYGMRFZMYR[I
\]̂ZYGMRFZMYRU[IFGHI\]̂_U]̂ZYGMRFZMYRUISGIMNOI�RY�OZMc

ijkklmlklkI�RYbORMaISGU]RFGZOIQSVVÎOIYGIFÎ]SVHOR�UIRSU�[I�FVV_RSU�[�IYRIOh]STFVOGMIbYVSZaIeYRfIFGHISGZV]HO[IQSMNY]MI
VSfSMFMSYG[ISGU]RFGZOIFWFSGUMIMNOIbORSVUIYeIeSROIJQSMNIÒMOGHOHIZYTORFWOLIFGHIbNaUSZFVIVYUUIYRIHFfFWOISGZV]HSGW[IQSMNY]MI
H]bVSZFMSYGIYeIZYTORFWO[IMNOeM[ITFGHFVSUf[IfFVSZSY]UIfSUZNSOe[IZYVVFbUO[IOFRMNh]F�O[IeVYYH[IQSGHUMYRf[IeFVUOQYR�[I
MOUMSGWIFGHIUMFRM]b[IMOfbYRFRaÎ]SVHSGWU[IFGHIHÔRSUIROfYTFVISGZV]HSGWIHOfYVSMSYGIYZZFUSYGOHÎaIOGeYRZOfOGMIYeIFGaI
FbbVSZF̂VOIVOWFVIROh]SROfOGMU[IFGHIQSVVIZYTORIROFUYGF̂VOIZYfbOGUFMSYGIeYRIMNOI�RZNSMOZM�U[IXYGMRFZMYR�U[IFGHI
XYGUMR]ZMSYGI�FGFWOR�UIUORTSZOUIFGHIÒbOGUOUIROh]SROHIFUIFIROU]VMIYeIU]ZNISGU]ROHIVYUUcIXYTORFWOIeYRIYMNORIbORSVUISUIGYMI
ROh]SROHI]GVOUUIYMNORQSUOIbRYTSHOHISGIMNOIXYGMRFZMI�YZ]fOGMUcIgNOIeYRfIYeIbYVSZaIeYRIMNSUIZYTORFWOIUNFVVÎOI
XYfbVOMOHI�FV]Oc

ijkklmlklklkIXYGMRFZMYRISUIROUbYGUŜVOIeYRIFVVIMYYVU[IOh]SbfOGM[IfFMORSFVU[I�YR�[IOMZc[I]GMSVI\]̂UMFGMSFVIXYfbVOMSYGIFGHI
bYUUOUUSYGÎaIPQGORcIgNOIXYGMRFZMYRIUNFVVIbRYTSHOISGU]RFGZOIeYRIMNOeMIFUINOIfFaIROh]SROIeYRINSfUOVe[INSUI
U]̂ZYGMRFZMYRU[IFGHINSUIOfbVYaOOU�IbRYMOZMSYGcIgNOISGU]RFGZOIZYTORFWOIROeORROHIMYISGIMNSUIU]̂bFRFWRFbNIUNFVVÎOISGI
FZZYRHFGZOIQSMNIFIUMFGHFRHI�]SVHOR�UI�SU�I�YVSZaI]UOHISGIMNOI\MFMOIYeI�OQI�YR�c

ijkklmlkl�IgNOIXYGMRFZMYRIUNFVVIbRYTSHOISGU]RFGZOIZYTORFWOIeYRIbYRMSYGUIYeIMNOI�YR�IUMYROHIYeeIMNOIUSMO[ISGIMRFGUSMIFGHI
UMYROHIYGIMNOIUSMOÎ]MIGYMISGZYRbYRFMOHISGMYIMNOI�YR�IFUIe]VVIRObVFZOfOGMIZYUMÎFUSUIQSMNY]MITYV]GMFRaIHOH]ZMŜVOcIgNOI
XYGMRFZMYRIUNFVVIbRYTSHOIXORMSeSZFMOIZYbSOUIMYIMNOIXYGUMR]ZMSYGI�FGFWORIUNYQSGWIMNOIZYTORFWOIeYRIMNOSRIfFMORSFVUISGI
MRFGUSMIYRIUMYROHIYeeIUSMOc

ijkklmlklmIdeIMNOIbRYbORMaISGU]RFGZOIROh]SROUIHOH]ZMŜVOU[IMNOIPQGORIUNFVVIbFaIZYUMUIGYMIZYTOROHÎOZF]UOIYeIU]ZNI
HOH]ZMŜVOUcI

ijkklmlkl�IgNOIbRYbORMaISGU]RFGZOIQSVVIZYTORIbYRMSYGUIYeIMNOI�YR�IUMYROHIYeeIMNOIUSMO[IFGHIFVUYIbYRMSYGUIYeIMNOI�YR�ISGI
MRFGUSMcIgNOISGU]RFGZOIROh]SROHÎaIMNSUI\OZMSYGI��cKIQSVVIGYM[INYQOTOR[IZYTORIfFZNSGORa[IMYYVU[IOh]SbfOGM[ITONSZVOU[I
UNFGMSOU[IMYYVINY]UOU[IMRFSVORU[IYRIYMNORIMOfbYRFRaIYRIbORfFGOGMIUMR]ZM]ROUIYQGOHIYRIROGMOHÎaIMNOIXYGMRFZMYR[IFI
\]̂ZYGMRFZMYR[IYRIFI\]̂_U]̂ZYGMRFZMYR[IYRIMNOSRIOfbVYaOOU[I]MSVS�OHISGIbOReYRfFGZOIYeIMNOI�YR�Î]MIGYMISGZYRbYRFMOHI
SGMYIMNOIbORfFGOGMISfbRYTOfOGMUcIgNOIXYGMRFZMYRISUIUYVOVaIROUbYGUŜVOIeYRIFVVIU]ZNISMOfUIYeISMUIYQGIFGHIFGaI]GHORISMUI
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FGHIJGKLMNOPMQGHIJRFIGJMSORKKTMRIMIOPMQGHIJRFIGJUSMGVHMPWXPHSPTMXJGYZ[PMZHS\JRHFPMFGYPJR]PM̂GJMRKKMĜMIOPMZIP_SM
[PSFJZ̀P[MZHMIOZSMaPFIZGHMbbLcLbLdTMVOZFOMZSMS\̀ePFIMIGMIOPMXJGYZSZGHSMĜMaPFIZGHMbbLcLfL

ghiijkjijlMmRJIZRKMGFF\XRHFnMGJM\SPMZHMRFFGJ[RHFPMVZIOMaPFIZGHMoLoM_RnMHGIMFG__PHFPM\HIZKMIOPMZHS\JRHFPMFG_XRHnMGJM
FG_XRHZPSMXJGYZ[ZH]MXJGXPJInMZHS\JRHFPMFGHSPHIMIGMS\FOMXRJIZRKMGFF\XRHFnMGJM\SPM̀nMPH[GJSP_PHIMGJMGIOPJVZSPLMNOPM
pVHPJMRH[MIOPMQGHIJRFIGJMSORKKMIRqPMJPRSGHR̀KPMSIPXSMIGMG̀IRZHMFGHSPHIMĜMIOPMZHS\JRHFPMFG_XRHnMGJMFG_XRHZPSMRH[M
SORKKTMVZIOG\IM_\I\RKMVJZIIPHMFGHSPHITMIRqPMHGMRFIZGHMVZIOMJPSXPFIMIGMXRJIZRKMGFF\XRHFnMGJM\SPMIORIMVG\K[MFR\SPM
FRHFPKKRIZGHTMKRXSPTMGJMJP[\FIZGHMĜMZHS\JRHFPL

ghiijkjijrMNOPMpVHPJMSORKKMHGIM̀PMJPSXGHSZ̀KPMIGMGJM̂GJMIOPMQGHIJRFIGJMGJMa\̀FGHIJRFIGJMR]RZHSIMRHnMKGSSM̀nM̂ZJPTM
KZ]OIHZH]TMPWIPH[P[MFGYPJR]PTMRKKMJZSqTMIOP̂IMGJMYRH[RKZS_MRH[M_RKZFZG\SM_ZSFOZP̂TMGJMRHnMIGGKSTMPs\ZX_PHITMYPOZFKPSTM
SORHIZPSTMIGGKMOG\SPSTMIJRZKPJSMGJMGIOPJMIP_XGJRJnMGJMXPJ_RHPHIMSIJ\FI\JPSMVOPJPYPJMKGFRIP[MRH[MGVHP[M̀nMIOPM
QGHIJRFIGJTMa\̀FGHIJRFIGJSTMIOPZJMP_XKGnPPSMGJMR]PHISL

ghiijkjijtMNOPM̂GJ_MĜMXGKZFnM̂GJMIOPMFGYPJR]PMJPs\ZJP[M̀nMbbLcLbMSORKKM̀PMQG_XKPIP[MuRK\PL

ghiijkjvhŵM[\JZH]MIOPMmJGePFIMFGHSIJ\FIZGHMXPJZG[MIOPMpVHPJMZHS\JPSMXJGXPJIZPSTMJPRKMGJMXPJSGHRKMGJM̀GIOTMRIMGJMR[eRFPHIM
IGMIOPMSZIPM̀nMXJGXPJInMZHS\JRHFPM\H[PJMXGKZFZPSMSPXRJRIPM̂JG_MIOGSPMZHS\JZH]MIOPMmJGePFITMGJMẐMR̂IPJM̂ZHRKMXRn_PHIM
XJGXPJInMZHS\JRHFPMZSMIGM̀PMXJGYZ[P[MGHMIOPMFG_XKPIP[MmJGePFIMIOJG\]OMRMXGKZFnMGJMXGKZFZPSMGIOPJMIORHMIOGSPMZHS\JZH]MIOPM
mJGePFIM[\JZH]MIOPMFGHSIJ\FIZGHMXPJZG[TMIGMIOPMPWIPHIMXPJ_ZSSZ̀KPM̀nMS\FOMXGKZFZPSTMIOPMpVHPJMVRZYPSMRKKMJZ]OISMZHM
RFFGJ[RHFPMVZIOMIOPMIPJ_SMĜMaPFIZGHMbbLcLbM̂GJM[R_R]PSMFR\SP[M̀nM̂ZJPMGJMGIOPJMFR\SPSMĜMKGSSMFGYPJP[M̀nMIOZSMSPXRJRIPM
XJGXPJInMZHS\JRHFPLxyz{|}h~��h�~��z�|}�h����}~��|jMNOPMpVHPJTMẐMRXXKZFR̀KPMIGMIOPM�GJqMRH[MRIMZISMSGKPMGXIZGHTM_RnM
X\JFORSPMRH[M_RZHIRZHM̀GZKPJMRH[M_RFOZHPJnMZHS\JRHFPMGJMSORKKM[GMSGMẐMJPs\ZJP[M̀nMKRVTMVOZFOMSORKKMSXPFẐZFRKKnMFGYPJM
S\FOMZHS\JP[MG̀ePFISM[\JZH]MZHSIRKKRIZGHMRH[M\HIZKM̂ZHRKMRFFPXIRHFPM̀nMIOPMpVHPJLMMNOZSMZHS\JRHFPMVZKKMZHFK\[PMZHIPJPSISM
ĜMIOPMpVHPJTMQGHSIJ\FIZGHM�RHR]PJTMQGHIJRFIGJTMa\̀FGHIJRFIGJSMRH[Ma\̀�S\̀FGHIJRFIGJSMZHMIOPM�GJqLM

ghiijkjkh���|��zy�~{{�hy�z��|�j

ghiijkj�MŵMIOPMQGHIJRFIGJMJPs\PSISMZHMVJZIZH]MIORIMZHS\JRHFPM̂GJMJZSqSMGIOPJMIORHMIOGSPM[PSFJZ̀P[MZHMIOZSMaPFIZGHMbbLcMGJM
GIOPJMSXPFZRKMFR\SPSMĜMKGSSM̀PMZHFK\[P[MZHMIOPMXJGXPJInMZHS\JRHFPMXGKZFnTMIOPMpVHPJMSORKKTMẐMXGSSZ̀KPTMZHFK\[PMS\FOM
ZHS\JRHFPTMRH[MIOPMFGSIM̂GJMZIMVZKKM̀PMFORJ]P[MIGMIOPMQGHIJRFIGJM̀nMRXXJGXJZRIPMQORH]PMpJ[PJL

ghiijkjlM���|��zy�~{{�hy�z��|�L

ghiijkjrM�XGHMIOPMQGHIJRFIGJUSMJPs\PSITMIOPMpVHPJMVZKKMXJGYZ[PMFGXZPSMĜMPRFOMXGKZFnMIORIMZHFK\[PSMZHS\JRHFPM
FGYPJR]PSMJPs\ZJP[M̀nMIOZSMaPFIZGHMbbLcLM�RFOMXGKZFnMSORKKMFGHIRZHMRKKM]PHPJRKKnMRXXKZFR̀KPMFGH[ZIZGHSTM[P̂ZHZIZGHSTM
PWFK\SZGHSMRH[MPH[GJSP_PHISMJPKRIP[MIGMIOZSMmJGePFILM

ghiijkjth�~z�|}�hy�h���}y�~�zy�jMNOPMpVHPJMRH[MQGHIJRFIGJMVRZYPMRKKMJZ]OISMR]RZHSIM�b�MPRFOMGIOPJMRH[MRHnMĜMIOPZJM
JPSXPFIZYPMS\̀FGHIJRFIGJSTMS\̀�S\̀FGHIJRFIGJSTMR]PHISMRH[MP_XKGnPPSTMRH[M���MIOPMQGHSIJ\FIZGHM�RHR]PJTMQGHSIJ\FIZGHM
�RHR]PJUSMFGHS\KIRHISTM�JFOZIPFITM�JFOZIPFIUSMFGHS\KIRHISTMSPXRJRIPMFGHIJRFIGJSM[PSFJZ̀P[MZHM�JIZFKPM�TMẐMRHnTMRH[MRHnM
ĜMIOPZJMJPSXPFIZYPMS\̀FGHIJRFIGJSTMS\̀�S\̀FGHIJRFIGJSTMR]PHISTMRH[MP_XKGnPPSTM̂GJM[R_R]PSMFR\SP[M̀nM̂ZJPMGJMGIOPJM
FR\SPSMĜMKGSSMIGMIOPMPWIPHIMĜMXJGFPP[SM\H[PJMXJGXPJInMZHS\JRHFPMG̀IRZHP[MX\JS\RHIMIGMIOZSMaPFIZGHMbbLcMGJMGIOPJM
XJGXPJInMZHS\JRHFPMRXXKZFR̀KPMIGMIOPM�GJqTMPWFPXIMS\FOMJZ]OISMRSMIOPMpVHPJMRH[MQGHIJRFIGJM_RnMORYPMIGMIOPMXJGFPP[SM
ĜMS\FOMZHS\JRHFPMOPK[M̀nMIOPMpVHPJLMNOPMpVHPJMGJMQGHIJRFIGJTMRSMRXXJGXJZRIPTMSORKKMJPs\ZJPMĜMIOPMQGHSIJ\FIZGHM
�RHR]PJTMQGHSIJ\FIZGHM�RHR]PJUSMFGHS\KIRHISTM�JFOZIPFITM�JFOZIPFIUSMFGHS\KIRHISTMpVHPJUSMSPXRJRIPMFGHIJRFIGJSM
[PSFJZ̀P[MZHM�JIZFKPM�TMẐMRHnTMRH[MRHnMĜMIOPZJMJPSXPFIZYPMS\̀FGHIJRFIGJSTMS\̀�S\̀FGHIJRFIGJSTMR]PHISTMRH[MP_XKGnPPSTM
ǹMRXXJGXJZRIPMVJZIIPHMR]JPP_PHISTMSZ_ZKRJMVRZYPJSMPRFOMZHM̂RYGJMĜMGIOPJMXRJIZPSMPH\_PJRIP[MZHMIOZSMaPFIZGHMbbLcLfLM
NOPMXGKZFZPSM_\SIMXJGYZ[PMS\FOMVRZYPJSMĜMS\̀JG]RIZGHM̀nMPH[GJSP_PHIMGJMGIOPJVZSPLM�MVRZYPJMĜMS\̀JG]RIZGHMZSM
P̂̂PFIZYPMRSMIGMRMXPJSGHMGJMPHIZInMPYPHMIOG\]OMIORIMXPJSGHMGJMPHIZInMVG\K[MGIOPJVZSPMORYPMRM[\InMĜMZH[P_HẐZFRIZGHTM
FGHIJRFI\RKMGJMGIOPJVZSPTM[Z[MHGIMXRnMIOPMZHS\JRHFPMXJP_Z\_M[ZJPFIKnMGJMZH[ZJPFIKnTMRH[MVOPIOPJMGJMHGIMIOPMXPJSGHMGJM
PHIZInMORSMRHMZHS\JR̀KPMZHIPJPSIMZHMIOPMXJGXPJInM[R_R]P[L

ghiijkj�M�MKGSSMZHS\JP[M\H[PJMIOPMpVHPJUSMXJGXPJInMZHS\JRHFPMVZKKM̀PMR[e\SIP[M̀nMIOPMpVHPJMRH[M_R[PMXRnR̀KPMIGMIOPM
pVHPJM̂GJMIOPMZHS\JP[STMRSMIOPZJMZHIPJPSISM_RnMRXXPRJTMS\̀ePFIMIGMJPs\ZJP_PHISMĜMRHnMRXXKZFR̀KPM_GJI]R]PPMFKR\SPMRH[M
ĜMaPFIZGHMbbLcLb�LMNOPMQGHIJRFIGJMSORKKMXRnMa\̀FGHIJRFIGJSMIOPZJMe\SIMSORJPSMĜMZHS\JRHFPMXJGFPP[SMJPFPZYP[M̀nMIOPM
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FGHIJKLIGJMNKHONPQNKRRJGRJSKITNUJSIITHNKVJTTWTHIXNXYKZZNJT[\SJTN]\PLGHIJKLIGJXNIGNWK̂TNRKQWTHIXNIGNIYTSJN
]\P_X\PLGHIJKLIGJXNSHNXSWSZKJNWKHHTJ̀

abccdedfNghNJT[\SJTONSHNUJSISHVNPQNKNRKJIQNSHNSHITJTXIMNIYTNiUHTJNXYKZZMN\RGHNGLL\JJTHLTNGhNKHNSHX\JTONZGXXMNVSjTNKNPGHON
hGJNRJGRTJNRTJhGJWKHLTNGhNIYTNiUHTJkXNO\ISTX̀NlYTNLGXINGhNIYTNPGHONUSZZNPTNLYKJVTONKVKSHXINRJGLTTOXNJTLTSjTÒNlYTN
iUHTJNXYKZZNOTRGXSINSHNKNXTRKJKITNKLLG\HINRJGLTTOXNXGNJTLTSjTOMNUYSLYNIYTNiUHTJNXYKZZNOSXIJSP\ITNSHNKLLGJOKHLTNUSIYN
X\LYNKVJTTWTHINKXNIYTNRKJISTXNSHNSHITJTXINWKQNJTKLYMNGJNKXNOTITJWSHTONSHNKLLGJOKHLTNUSIYNIYTNWTIYGONGhNPSHOSHVNOSXR\ITN
JTXGZ\ISGHNXTZTLITONSHNIYTNmVJTTWTHÌNghNKhITJNX\LYNZGXXNHGNGIYTJNXRTLSKZNKVJTTWTHINSXNWKOTMNKHON\HZTXXNIYTNiUHTJN
ITJWSHKITXNIYTNFGHIJKLINhGJNLGHjTHSTHLTMNJTRZKLTWTHINGhNOKWKVTONRJGRTJIQNUSZZNPTNRTJhGJWTONPQNIYTNFGHIJKLIGJNKhITJN
HGIShSLKISGHNGhNKNFYKHVTNSHNIYTNnGĴNSHNKLLGJOKHLTNUSIYNmJISLZTNò

abccdedcpNlYTNiUHTJNUSZZNKOq\XINKHONXTIIZTNKNZGXXNUSIYNSHX\JTJXN\HZTXXNGHTNGhNIYTNRKJISTXNSHNSHITJTXINGPqTLIXNSHNUJSISHVN
USIYSHNhSjTNOKQXNKhITJNGLL\JJTHLTNGhNZGXXNIGNIYTNiUHTJkXNTrTJLSXTNGhNIYSXNRGUTJsNShNX\LYNGPqTLISGHNSXNWKOTMNIYTNOSXR\ITN
USZZNPTNJTXGZjTONSHNIYTNWKHHTJNXTZTLITONKXNIYTNWTIYGONGhNPSHOSHVNOSXR\ITNJTXGZ\ISGHNSHNIYTNmVJTTWTHÌNtGIYSHVNSHNIYSXN
mVJTTWTHINLKZZXNhGJNIYTNHKWTNGhNKHQNRKJIQNGIYTJNIYKHNIYTNiUHTJNKXNZGXXNRKQTTNGHNIYTNiUHTJkXNSHX\JKHLTNKHONHGNOJKhINGJN
GIYTJNSHXIJ\WTHINSHNRKQWTHINGhNKHQNZGXXNUSZZNHKWTNKHQNGIYTJNRKJIQNKXNKNqGSHINRKQTT̀

abccdedccNlYTNFGHIJKLIGJkXNgHX\JKHLTNFGWRKHQNXYKZZNKL̂HGUZTOVTNSHNUJSISHVNIGNIYTNFGHXIJ\LISGHNuKHKVTJNIYKINIYTQN
YKjTNJTKONKHONUSZZNLGWRZQNUSIYNKZZNJT[\SJTWTHIXN\HOTJNgHOTWHShSLKISGHN]TLISGHNv̀wxNGhNIYTNyTHTJKZNFGHOSISGHX̀

abccdzb{|}}b|~b�}��b��}���}}b����������|��b���b�����b��b�|������|�b��}������
lYTNiUHTJMNKINIYTNiUHTJkXNGRISGHMNWKQNR\JLYKXTNKHONWKSHIKSHNSHX\JKHLTNIYKINUSZZNRJGITLINIYTNiUHTJNKVKSHXINZGXXNGhN
\XTNGhNIYTNiUHTJkXNRJGRTJIQMNGJNIYTNSHKPSZSIQNIGNLGHO\LINHGJWKZNGRTJKISGHXMNO\TNIGNhSJTNGJNGIYTJNLK\XTXNGhNZGXX̀NlYTN
iUHTJNUKSjTXNKZZNJSVYIXNGhNKLISGHNKVKSHXINIYTNFGHIJKLIGJMNmJLYSITLIMNKHONFGHXIJ\LISGHNuKHKVTJNhGJNZGXXNGhN\XTNGhNIYTN
iUHTJkXNRJGRTJIQMNO\TNIGNhSJTNGJNGIYTJNYK�KJOXNYGUTjTJNLK\XTÒ
���~|������b�|��b���b�������b�|��
abccd�b����}�����b���b����������b|~b��}����b{|}}
abccd�dcNmNZGXXNSHX\JTON\HOTJNIYTNRJGRTJIQNSHX\JKHLTNJT[\SJTONPQNIYTNmVJTTWTHINXYKZZNPTNKOq\XITONPQNIYTNiUHTJNKXN
hSO\LSKJQNKHONWKOTNRKQKPZTNIGNIYTNiUHTJNKXNhSO\LSKJQNhGJNIYTNSHX\JTOXMNKXNIYTSJNSHITJTXIXNWKQNKRRTKJMNX\PqTLINIGN
JT[\SJTWTHIXNGhNKHQNKRRZSLKPZTNWGJIVKVTTNLZK\XTNKHONGhN]TLISGHNwẁ�̀�̀NlYTNiUHTJNXYKZZNRKQNIYTNFGHXIJ\LISGHN
uKHKVTJMNmJLYSITLINKHONFGHIJKLIGJNIYTSJNq\XINXYKJTXNGhNSHX\JKHLTNRJGLTTOXNJTLTSjTONPQNIYTNiUHTJMNKHONPQNKRRJGRJSKITN
KVJTTWTHIXNIYTNFGHXIJ\LISGHNuKHKVTJMNmJLYSITLINKHONFGHIJKLIGJNXYKZZNWK̂TNRKQWTHIXNIGNIYTSJNLGHX\ZIKHIXNKHON
]\PLGHIJKLIGJXNSHNXSWSZKJNWKHHTJ̀

abccd�d�N�JSGJNIGNXTIIZTWTHINGhNKHNSHX\JTONZGXXMNIYTNiUHTJNXYKZZNHGIShQNIYTNFGHIJKLIGJNGhNIYTNITJWXNGhNIYTNRJGRGXTON
XTIIZTWTHINKXNUTZZNKXNIYTNRJGRGXTONKZZGLKISGHNGhNIYTNSHX\JKHLTNRJGLTTOX̀NlYTNFGHIJKLIGJNXYKZZNYKjTNw�NOKQXNhJGWNJTLTSRIN
GhNHGISLTNIGNGPqTLINIGNIYTNRJGRGXTONXTIIZTWTHINGJNKZZGLKISGHNGhNIYTNRJGLTTOX̀NghNIYTNFGHIJKLIGJNOGTXNHGINGPqTLIMNIYTN
iUHTJNXYKZZNXTIIZTNIYTNZGXXNKHONIYTNFGHIJKLIGJNXYKZZNPTNPG\HONPQNIYTNXTIIZTWTHINKHONKZZGLKISGH̀N�RGHNJTLTSRIMNIYTNiUHTJN
XYKZZNOTRGXSINIYTNSHX\JKHLTNRJGLTTOXNSHNKNXTRKJKITNKLLG\HINKHONWK̂TNIYTNKRRJGRJSKITNOSXIJSP\ISGHX̀NlYTJTKhITJMNShNHGN
GIYTJNKVJTTWTHINSXNWKOTNGJNIYTNiUHTJNOGTXNHGINITJWSHKITNIYTNFGHIJKLINhGJNLGHjTHSTHLTMNIYTNiUHTJNKHONFGHIJKLIGJN
XYKZZNTrTL\ITNKNFYKHVTNiJOTJNhGJNJTLGHXIJ\LISGHNGhNIYTNOKWKVTONGJNOTXIJGQTONnGĴNSHNIYTNKWG\HINKZZGLKITONhGJNIYKIN
R\JRGXT̀NghNIYTNFGHIJKLIGJNISWTZQNGPqTLIXNIGNTSIYTJNIYTNITJWXNGhNIYTNRJGRGXTONXTIIZTWTHINGJNIYTNKZZGLKISGHNGhNIYTN
RJGLTTOXMNIYTNiUHTJNWKQNRJGLTTONIGNXTIIZTNIYTNSHX\JTONZGXXMNKHONKHQNOSXR\ITNPTIUTTHNIYTNiUHTJNKHONFGHIJKLIGJNKJSXSHVN
G\INGhNIYTNXTIIZTWTHINGJNKZZGLKISGHNGhNIYTNRJGLTTOXNXYKZZNPTNJTXGZjTONR\JX\KHINIGNmJISLZTNw�̀N�THOSHVNJTXGZ\ISGHNGhNKHQN
OSXR\ITMNIYTNiUHTJNWKQNSXX\TNKNFGHXIJ\LISGHNFYKHVTN�SJTLISjTNhGJNIYTNJTLGHXIJ\LISGHNGhNIYTNOKWKVTONGJNOTXIJGQTON
nGĴ̀

abccdzdcNlYTNFGHIJKLIGJNXYKZZNh\JHSXYNPGHOXNLGjTJSHVNhKSIYh\ZNRTJhGJWKHLTNGhNIYTNFGHIJKLINKHONRKQWTHINGhNGPZSVKISGHXN
KJSXSHVN\HOTJNSÌN�GHOXNW\XINPTNGPIKSHTONhJGWNKNX\JTIQNLGWRKHQNGJNLGWRKHSTXNXKISXhKLIGJQNIGNIYTNiUHTJMNZSLTHXTONIGNOGN
P\XSHTXXNSHNIYTN]IKITNGhNtTUN GĴMNKHONZSXITONSHNIYTNZKITXINSXX\TNGhN�̀]̀NlJTKX\JQNFSJL\ZKJN�o¡̀NlYTNKWG\HINGhNTKLYN
PGHONUSZZNPTNT[\KZNIGNGHTNY\HOJTON¢w¡¡£NRTJLTHINGhNIYTNFGHIJKLIN]\ẀN¤KLYNPGHONW\XINPTNWKSHIKSHTONIYJG\VYG\INIYTN
O\JKISGHNGhNIYTN�JGqTLIMNKHONX\PXT[\THIZQNIGNIYTNTrITHINIYTNFGHIJKLIGJNYKXNGHVGSHVNRTJhGJWKHLTNKHONRKQWTHIN
GPZSVKISGHXNhGZZGUSHVNLGWRZTISGHNGhNIYTN�JGqTLÌ

abccdzdcdc�tGN�TJhGJWKHLTNGJN�KQWTHIN�GHONXYKZZNJT[\SJTMNKXNKNLGHOSISGHNRJTLTOTHINIGNITJWSHKISGHNGhNKNFGHIJKLINGJ
FGHIJKLIGJMNIYKINKHQNHGISLTNPTNXTHINIGNGJNWTTISHVNPTNKJJKHVTONGJNYTZONUSIYNKNFGHIJKLIGJN¢�JSHLSRKZ£NKHO¥GJNX\JTIQM
RJSGJNIGNX\LYNITJWSHKISGH̀NmHQNX\LYNJT[\SJTWTHI¢X£NXYKZZNPTNjGSONKHON\HTHhGJLTKPZTNKHONIYTNiUHTJNXYKZZNYKjTNIYT
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FGHIJKJLKFMNMOJKPQRKSTOIKULQVWSXKPQVYLFKGHQLFMKSTOIKOLQVGJGLQZK[IMKM\O]TSĜMK_MJILVKL̀KJMF_GQPJGLQKL̀KPKaLQJFPOJKLF
aLQJFPOJLFKGSKOLQJPGQMVKGQKJIMKaLQJFPOJKbLOT_MQJSKPQVKPKaLQJFPOJLFKPQVKSTFMJRKM\cFMSS]RKPHFMMVKJLKUMKULTQV
JIMFMURZ

deffghgfgi�jGVMFKGQO]TVGQHKJIMK̀L]]LkGQHKcFL̂GSGLQSKSIP]]KUMKPJJPOIMVKJLKMPOIKlMF̀LF_PQOMKmLQVnKopTFMJRKPHFMMSKJIPJ
GJKOLQSMQJSKJLKPQVKkPĜMSKQLJGOMKL̀KPQRKPVVGJGLQqKP]JMFPJGLQqKL_GSSGLQqKOIPQHMKLFKLJIMFK_LVG̀GOPJGLQKL̀KJIMKaLQJFPOJ
bLOT_MQJSZKpTOIKPVVGJGLQqKP]JMFPJGLQqKOIPQHMKM\JMQSGLQKL̀KJG_MKLFKLJIMFK_LVG̀GOPJGLQKL̀KJIMKaLQJFPOJKbLOT_MQJSKLF
PK̀LFUMPFPQOMKLQKJIMKcPFJKL̀KMGJIMFKJIMKrkQMFKLFKJIMKaLQJFPOJLFKJLKJIMKLJIMFqKSIP]]KQLJKFM]GM̂MKJIMKSTFMJRKL̀KGJS
LU]GHPJGLQSKIMFMTQVMFKPQVKQLJGOMKJLKJIMKSTFMJRKL̀KSTOIK_PJJMFSKGSKIMFMURKkPĜMVo

deffghgiKmLQVSK_TSJKUMKcFMcPFMVKLQKJIMK̀LF_SKL̀KstsKbLOT_MQJSKsuvwxwyvyKxKlMF̀LF_PQOMKmLQVKPQVKsuvwxwyvyKxK
lPR_MQJKmLQVqKkGJILTJK_LVG̀GOPJGLQSKLJIMFKJIPQKWvXKPK_PQVPJLFRKSJPJM_MQJKGQKpMOJGLQKvzKL̀KJIMKlMF̀LF_PQOMKmLQVK
JIPJKGJKGSKHĜMQKPSKPKSJPJTJLFRKLFKLJIMFK]MHP]]RKFM{TGFMVKULQVKPQVKJIPJKpMOJGLQKvuKL̀KJIMKlMF̀LF_PQOMKmLQVKPcc]GMSKGQK̀T]]qK
kGJILTJKM\OMcJGLQqKWwXKPK_PQVPJLFRKSJPJM_MQJKGQKpMOJGLQKvzKL̀KJIMKlMF̀LF_PQOMKmLQVKJIPJKGJKGQO]TVMSKcMF̀LF_PQOMKURK
JIMKaLQJFPOJLFKL̀KPQRKOLFFMOJGLQKPQVKkPFFPQJRKLU]GHPJGLQSKGQKJIMKaLQJFPOJKbLOT_MQJSqKGQO]TVGQHKSTOIKcMF̀LF_PQOMK
P̀JMFKJIMKVPJMSKL̀KpTUSJPQJGP]KPQVK|GQP]KaL_c]MJGLQqKPQVKWuXKPK_PQVPJLFRKSJPJM_MQJKGQKpMOJGLQKv}KL̀KJIMKlPR_MQJKmLQVK
JIPJKGJKGSKHĜMQKPSKPKSJPJTJLFRKLFKLJIMFK]MHP]]RKFM{TGFMVKULQVKPQVKJIPJKpMOJGLQKv~KL̀KJIMKlPR_MQJKmLQVKPcc]GMSKGQK̀T]]qK
kGJILTJKM\OMcJGLQZK[IMKOLSJKL̀KJIMKULQVSKGSKGQO]TVMVKGQKPQVKkG]]KQLJKGQOFMPSMKJIMKaLQJFPOJKpT_Z
gf [IMKaLQJFPOJLFKSIP]]KVM]ĜMFKJIMKFM{TGFMVKULQVSKJLKJIMKrkQMFKQLJK]PJMFKJIPQK�KVPRSK̀L]]LkGQHKJIMKVPJMKJIMK
sHFMM_MQJKGSKMQJMFMVKGQJLKPQVKUM̀LFMKOL__MQOGQHKPQRKL̀KJIMK�LF�Z

gi [IMKaLQJFPOJLFKSIP]]KFM{TGFMKPQRKPJJLFQMRxGQx̀POJKkILKM\MOTJMSKJIMKFM{TGFMVKULQVSKLQKUMIP]̀KL̀KJIMKSTFMJRKJLK
P̀̀G\KJLKJIMKULQVSKPKOMFJG̀GMVKPQVKOTFFMQJKOLcRKL̀KJIMGFKcLkMFKL̀KPJJLFQMRKPTJILFG�GQHKIG_KLFKIMFKJLKSGHQKJIMK
ULQVZ

g� [IMKULQVSK_TSJKScMOG̀GOP]]RKQP_MKJIMK�PQTMJK�QGLQK|FMMKpOILL]KbGSJFGOJKPSKrU]GHMMZ

deffghg�K�cLQKJIMKFM{TMSJKL̀KPQRKcMFSLQKLFKMQJGJRKPccMPFGQHKJLKUMKPKcLJMQJGP]KUMQM̀GOGPFRKL̀KULQVSKOL̂MFGQHKcPR_MQJKL̀K
LU]GHPJGLQSKPFGSGQHKTQVMFKJIMKaLQJFPOJqKJIMKaLQJFPOJLFKSIP]]KcFL_cJ]RK̀TFQGSIKPKOLcRKL̀KJIMKULQVSKLFKSIP]]KPTJILFG�MKPK
OLcRKJLKUMK̀TFQGSIMVZ

����e��

defigfgiKt̀KPKcLFJGLQKL̀KJIMK�LF�KIPSKUMMQKOL̂MFMVKJIPJKkIGOIKJIMKaLQSJFTOJGLQK�PQPHMFKLFKsFOIGJMOJKIPSKQLJK
ScMOG̀GOP]]RKFM{TMSJMVKJLKM\P_GQMKLUSMF̂MKcFGLFKJLKGJSKUMGQHKOL̂MFMVqKJIMKaLQSJFTOJGLQK�PQPHMFKLFKsFOIGJMOJK_PRK
FM{TMSJKJLKSMMKSTOIK�LF�KPQVKGJKSIP]]KUMKTQOL̂MFMVKURKJIMKaLQJFPOJLFZKt̀KSTOIK�LF�KGSKGQKPOOLFVPQOMKkGJIKJIMKaLQJFPOJK
bLOT_MQJSqKJIMKaLQJFPOJLFKSIP]]KUMKMQJGJ]MVKJLKPQKM{TGJPU]MKPVNTSJ_MQJKJLKJIMKaLQJFPOJKpT_KPQVKaLQJFPOJK[G_MKPSK_PRK
UMKPccFLcFGPJMZKOLSJSKL̀KTQOL̂MFGQHKPQVKFMc]POM_MQJKSIP]]qKURKPccFLcFGPJMKaIPQHMKrFVMFqKUMKPJKJIMKrkQMF�SKM\cMQSMZKt̀K
STOIK�LF�KGSKQLJKGQKPOOLFVPQOMKkGJIKJIMKaLQJFPOJKbLOT_MQJSqKJIMKOLSJSKL̀KTQOL̂MFGQHKJIMK�LF�qKPQVKJIMKOLSJKL̀K
OLFFMOJGLQqKSIP]]KUMKPJKJIMKaLQJFPOJLF�SKM\cMQSMZSTOIKOLSJSKPQVKJIMKOLSJKL̀KOLFFMOJGLQKSIP]]KUMKPJKJIMKaLQJFPOJLF�SK
M\cMQSMKTQ]MSSKJIMKOLQVGJGLQKkPSKOPTSMVKURKJIMKrkQMFKLFKLQMKL̀KJIMKLJIMFKaLQJFPOJLFSKGQKkIGOIKM̂MQJKJIMKrkQMFKSIP]]K
UMKFMScLQSGU]MK̀LFKcPR_MQJKL̀KSTOIKOLSJSZ

�

defigigfe������e�����������e����������������e��e�����e�����������e����������
[IMKrkQMFqKJIFLTHIKGJSKsFOIGJMOJKLFKaLQSJFTOJGLQK�PQPHMFqKSIP]]KIP̂MKJIMKPTJILFGJRKJLKFMNMOJK�LF�KcMF̀LF_MVKURKJIMK
aLQJFPOJLFKJIPJKVLMSKQLJKOLQ̀LF_KJLKJIMKFM{TGFM_MQJSKL̀KJIMKbFPkGQHSqKpcMOG̀GOPJGLQSqKLFKULJIZK[IMKaLQJFPOJLFKSIP]]K
cFL_cJ]RKOLFFMOJK�LF�KFMNMOJMVKURKJIMKaLQSJFTOJGLQK�PQPHMFKLFKsFOIGJMOJKLFK̀PG]GQHKJLKOLQ̀LF_KJLKJIMKFM{TGFM_MQJSKL̀K
JIMKaLQJFPOJKbLOT_MQJSqKVGSOL̂MFMVKUM̀LFMKpTUSJPQJGP]KaL_c]MJGLQqKkIMJIMFKVGSOL̂MFMVKUM̀LFMKLFKP̀JMFKpTUSJPQJGP]K
aL_c]MJGLQKPQVKkIMJIMFKLFKQLJK̀PUFGOPJMVqKGQSJP]]MVKLFKOL_c]MJMVZKaLSJSKL̀KOLFFMOJGQHKSTOIKFMNMOJMVK�LF�qKGQO]TVGQHK
PVVGJGLQP]KJMSJGQHKPQVKGQScMOJGLQSqKJIMKOLSJKL̀KTQOL̂MFGQHKPQVKFMc]POM_MQJqKPQVKOL_cMQSPJGLQK̀LFKJIMKaLQSJFTOJGLQK
�PQPHMF�SKPQVKsFOIGJMOJ�SKSMF̂GOMSKPQVKM\cMQSMSK_PVMKQMOMSSPFRKJIMFMURqKSIP]]KUMKPJKJIMKaLQJFPOJLF�SKM\cMQSMZ

�

defigigigfKtQKPVVGJGLQKJLKJIMKaLQJFPOJLF�SKLU]GHPJGLQSKTQVMFKpMOJGLQKuZ qKG̀qKkGJIGQKLQMKRMPFKt̀qKkGJIGQKJkLKRMPFSKP̀JMFKJIMK
VPJMKL̀KpTUSJPQJGP]KaL_c]MJGLQKL̀KJIMK�LF�KLFKVMSGHQPJMVKcLFJGLQKJIMFML̀qKPKVMSGHQPJMVKcLFJGLQKL̀KJIMK�LF�qKLFKJIMK
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FGHIJKLJGMMINHGOMIJKLJGJNKPHQKOJKLJHRIJSKPTJHRGHJQUJUVWXIMHJHKJMKPPIMHQKOJKPJMKYNZIHQKOJGLHIPJHRIJFGHIJKLJ[VWUHGOHQGZJ
\KYNZIHQKOJKLJHRIJSKPT]ĴRQMRI_IPJQUJZGHIP]JKPJGLHIPJHRIJFGHIJLKPJMKYYIOMIYIOHJKLĴGPPGOHQIUJIUHGWZQURIFJVOFIPJ
[IMHQKOJ̀àab]JKPJWcJHIPYUJKLJGOcJGNNZQMGWZIJUNIMQGZĴGPPGOHcJPIdVQPIFJWcJHRIJ\KOHPGMHJeKMVYIOHU]JGOcJKLJHRIJSKPTJQUJ
LKVOFJHKJWIJOKHJQOJGMMKPFGOMIĴQHRJHRIJPIdVQPIYIOHUJKLJHRIJ\KOHPGMHJeKMVYIOHU]JHRIJ\KOHPGMHKPJURGZZJMKPPIMHJQHJ
NPKYNHZcJGLHIPJPIMIQNHJKLJOKHQMIJLPKYJHRIJf̂ OIPJHKJFKJUK]JVOZIUUJHRIJf̂ OIPJRGUJNPI_QKVUZcJgQ_IOJHRIJ\KOHPGMHKPJGJ
P̂QHHIOJGMMINHGOMIJKLJUVMRJMKOFQHQKOaJhRIJKWZQgGHQKOJUIHJLKPHRJRIPIVOFIPJURGZZJUVP_Q_IJGMMINHGOMIJWcJHRIJf̂ OIPJKLJHRIJ
SKPTJKPJHIPYQOGHQKOJKLJHRIJ\KOHPGMHaJhRIJf̂ OIPJURGZZJgQ_IJUVMRJOKHQMIJNPKYNHZcJGLHIPJFQUMK_IPcJKLJHRIJMKOFQHQKOaJ
eVPQOgJHRIJKOIicIGPJNIPQKFJLKPJMKPPIMHQKOJKLJSKPT]JQLJHRIJf̂ OIPJLGQZUJHKJOKHQLcJHRIJ\KOHPGMHKPJGOFJgQ_IJHRIJ\KOHPGMHKPJ
GOJKNNKPHVOQHcJHKJYGTIJHRIJMKPPIMHQKO]JHRIJf̂ OIPĴGQ_IUJHRIJPQgRHUJHKJPIdVQPIJMKPPIMHQKOJWcJHRIJ\KOHPGMHKPJGOFJHKJYGTIJ
GJMZGQYJLKPJWPIGMRJKLĴGPPGOHcaJjLJHRIJ\KOHPGMHKPJLGQZUJHKJMKPPIMHJOKOMKOLKPYQOgJSKPTĴQHRQOJGJPIGUKOGWZIJHQYIJFVPQOgJ
HRGHJNIPQKFJGLHIPJPIMIQNHJKLJOKHQMIJLPKYJHRIJf̂ OIP]J\KOUHPVMHQKOJkGOGgIPJKPJlPMRQHIMH]JHRIJf̂ OIPJYGcJMKPPIMHJQHJQOJ
GMMKPFGOMIĴQHRJ[IMHQKOJmana

opqrsrsrsrJhRIJKOIicIGPJĤKicIGPJNIPQKFJLKPJMKPPIMHQKOJKLJHRIJSKPTJURGZZJWIJItHIOFIFĴQHRJPIUNIMHJHKJNKPHQKOUJKLJSKPTJ
LQPUHJNIPLKPYIFJGLHIPJ[VWUHGOHQGZJ\KYNZIHQKOJWcJHRIJNIPQKFJKLJHQYIJWIĤIIOJ[VWUHGOHQGZJ\KYNZIHQKOJGOFJHRIJGMHVGZJ
MKYNZIHQKOJKLJHRGHJNKPHQKOJKLJHRIJSKPTa

opqrsrsrsuJhRIJKOIicIGPJNIPQKFJLKPJMKPPIMHQKOJKLJSKPTJURGZZJOKHJWIJItHIOFIFJWcJMKPPIMHQ_IJSKPTJNIPLKPYIFJWcJHRIJ
\KOHPGMHKPJNVPUVGOHJHKJHRQUJ[IMHQKOJbmamavNKOJMKYNZIHQKOJKLJGOcJSKPTJVOFIPJKPJNVPUVGOHJHKJHRQUJ[IMHQKOJbmam]JHRIJ
ĤKicIGPJNIPQKFJLKPJMKPPIMHQKOJKLJSKPTJQOJMKOOIMHQKOĴQHRJHRIJSKPTJPIdVQPQOgJMKPPIMHQKOJURGZZJWIJPIOÎIFJGOFJ
PIMKYYIOMIa

opqrsrsrswJhRIJKWZQgGHQKOUJURGZZJMK_IPJGOcJPINGQPJGOFJPINZGMIYIOHJHKJGOcJNGPHJKLJHRIJSKPTJKPJKHRIPJNPKNIPHcJMGVUIFJWcJ
HRIJFILIMHQ_IJSKPTa

x

opqrsrsusqJjLJHRIJ\KOHPGMHKPJLGQZUJHKJMKYYIOMIJHKJMKPPIMH]JPINGQPJGOFJYGTIJgKKFJGOcJFILIMHUJQOJQHUJSKPTĴQHRQOJGJ
PIGUKOGWZIJHQYI]JOKHJHKJItMIIFJHIOJybz{JFGcUJLPKYJHRIJFGHIJHRIJ\KOHPGMHKPJPIMIQ_IFĴPQHHIOJOKHQMIJLPKYJHRIJf̂ OIPJNIPJ
[IMHQKOJbmamamab]JHRIJf̂ OIPJYGcJMKPPIMHJQHJQOJGMMKPFGOMIĴQHRJ[IMHQKOJmanJGOFJHRIJ\KOHPGMHKPJURGZZ]JVNKOJFIYGOF]JNGcJ
HKJHRIJf̂ OIPJGZZJGYKVOHUĴRQMRJQHJItNIOFUJLKPJUVMRJMKPPIMHQ_IĴKPTaJ

opqrsrswJhRIJ\KOHPGMHKPJURGZZJWIGPJHRIJMKUHJKLJMKPPIMHQOgJFIUHPKcIFJKPJFGYGgIFJMKOUHPVMHQKOJKLJHRIJf̂ OIP]JkVZHQNZIJ
|PQYIJ\KOHPGMHKPUJKPJ[INGPGHIJ\KOHPGMHKPU]JKPJKHRIPJ\KOHPGMHKPU]ĴRIHRIPJMKYNZIHIFJKPJNGPHQGZZcJMKYNZIHIF]JMGVUIFJWcJ
HRIJ\KOHPGMHKP}UJMKPPIMHQKOJKPJPIYK_GZJKLJSKPTJHRGHJQUJOKHJQOJGMMKPFGOMIĴQHRJHRIJPIdVQPIYIOHUJKLJHRIJ\KOHPGMHJ
eKMVYIOHUaJhRIJ\KOHPGMHKPJURGZZJGZUKJPINZGMIJKPJPINGQPJHKJUGHQULGMHQKOJKLJf̂ OIPJGOcJGOFJGZZJFGYGgIJFKOIJHKJHRIJ
WVQZFQOgJKPJQHUJMKOHIOHUJQOJMKOUIdVIOMIJKLĴKPTJNIPLKPYIFJQOJLVZLQZZQOgJGOcJGNNZQMGWZIĴGPPGOHcaJhRQUJMZGVUIJQUJgIOIPGZJ
QOJOGHVPIJGOFĴQZZJOKHJKNIPGHIJHKĴGQ_IJUHQNVZGHQKOUJKLJKHRIPJMZGVUIUJHRGHJUNIMQLcĴGPPGOHcJNIPQKFUJQOJItMIUUJKLJĤKJym{J
cIGPUa

opqrsrs~J�KHRQOgJMKOHGQOIFJQOJHRQUJ[IMHQKOJbmamJ[IMHQKOJbmamJURGZZJWIJMKOUHPVIFJHKJIUHGWZQURJGJNIPQKFJKLJZQYQHGHQKOĴQHRJ
PIUNIMHJHKJKHRIPJKWZQgGHQKOUJHRIJ\KOHPGMHKPJRGUJVOFIPJHRIJ\KOHPGMHJeKMVYIOHUaJ�UHGWZQURYIOHJKLJHRIJKOIicIGPJĤKicIGPJ
NIPQKFJLKPJMKPPIMHQKOJKLJSKPTJGUJFIUMPQWIFJQOJ[IMHQKOJbmamamJ[IMHQKOJbmamamJPIZGHIUJKOZcJHKJHRIJUNIMQLQMJKWZQgGHQKOJKLJHRIJ
\KOHPGMHKPJHKJMKPPIMHJHRIJSKPT]JGOFJRGUJOKJPIZGHQKOURQNJHKJHRIJHQYIĴQHRQOĴRQMRJHRIJKWZQgGHQKOJHKJMKYNZcĴQHRJHRIJ
\KOHPGMHJeKMVYIOHUJYGcJWIJUKVgRHJHKJWIJIOLKPMIF]JOKPJHKJHRIJHQYIĴQHRQOĴRQMRJNPKMIIFQOgUJYGcJWIJMKYYIOMIFJHKJ
IUHGWZQURJHRIJ\KOHPGMHKP}UJZQGWQZQHcĴQHRJPIUNIMHJHKJHRIJ\KOHPGMHKP}UJKWZQgGHQKOUJKHRIPJHRGOJUNIMQLQMGZZcJHKJMKPPIMHJHRIJ
SKPTa
����p��

jLJHRIJf̂ OIPJNPILIPUJHKJGMMINHJSKPTJHRGHJQUJOKHJQOJGMMKPFGOMIĴQHRJHRIJPIdVQPIYIOHUJKLJHRIJ\KOHPGMHJeKMVYIOHU]JHRIJ
f̂ OIPJYGcJFKJUKJQOUHIGFJKLJPIdVQPQOgJQHUJPIYK_GZJGOFJMKPPIMHQKO]JQOĴRQMRJMGUIJHRIJ\KOHPGMHJ[VYĴQZZJWIJPIFVMIFJGUJ
GNNPKNPQGHIJGOFJIdVQHGWZIaJFIHIPYQOIFJWcJHRIJf̂ OIP]ĴQHRJHRIJGF_QMIJKLJHRIJ\KOUHPVMHQKOJkGOGgIPJGOFJlPMRQHIMHaJ[VMRJ
GFXVUHYIOHJURGZZJWIJILLIMHIFĴRIHRIPJKPJOKHJLQOGZJNGcYIOHJRGUJWIIOJYGFIaJ�KPJHRQUJ[IMHQKOJHKJGNNZc]JHRIJf̂ OIPJYVUHJ
GMMINHJOKOiMKOLKPYQOgJSKPTJQOĴPQHQOgJUNIMQLcQOgJHRIJOKOiMKOLKPYQOgJSKPTJWIQOgJGMMINHIFaJ�KĤQHRUHGOFQOgJGOcJ
GMMINHGOMIJWcJHRIJf̂ OIP]JQLJHRIJf̂ OIPJFQUMK_IPUJOKOiMKOLKPYQOgJSKPTJHRGHJHRIJf̂ OIPJRGUJOKHJItNPIUUZcJGMMINHIFJQOJ
P̂QHQOg]JHRIJf̂ OIPJYGcJFIYGOFJHRGHJHRIJ\KOHPGMHKPJMKPPIMHJUVMRJSKPTJGUJNIPJHRIJNPK_QUQKOUJKLJlPHQMZIJbmJRIPIKLa
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F

GHIJKLMNOPQNJRHPSSJTIJULVIOMIWJTXJNHIJSPYJLZJNHIJ[SPQIJYHIOIJNHIJ\OL]IQNĴRJSLQPNIWJI_QS̀ŴMUJNHPNJ]̀ÔRŴQN̂LMaRJQHL̂QIJ
LZJSPYJÒSIRbJcZJNHIJ[PON̂IRJHPVIJRISIQNIWJPOT̂NOPN̂LMJPRJNHIJdINHLWJLZJT̂MŴMUJŴR[̀NIJOIRLS̀N̂LMeJNHIJfIWIOPSJgOT̂NOPN̂LMJ
gQNJRHPSSJULVIOMJhIQN̂LMJijbkbhNPNIJLZJlIYJmLOneJPMWJNHIJ[PON̂IRJI_[OIRRSXJPUOIIJNHPNJPMXJQSP̂deJŴR[̀NIeJLOJLNHIOJ
QLMNOLVIORXJLZJPMXJMPǸOIJPÔR̂MUJL̀NJLZJNHIJKLMNOPQNJLOJ[IOZLOdPMQIJLZJNHIJoLOnJRHPSSJTIJQLddIMQIWJPMWJdP̂MNP̂MIWJ
M̂JlIYJmLOnJhNPNIJh̀[OIdIJKL̀ONeJpqrstuvwxKL̀MNXb

yz{|}{}~zGHIJKLMNOPQNLOJRHPSSJPNJPSSJN̂dIRJLTRIOVIJPMWJQLd[SXJŶNHJPSSJZIWIOPSeJRNPNIJPMWJSLQPSJSPYRJPMWJPSSJSPYReJ
LOŴMPMQIRJPMWJOIÙSPN̂LMRJLZJNHIJ�YMIOeĴMJPMXJdPMMIOJPZZIQN̂MUJNHIJoLOnJPMWJPSSJR̀QHJLOWIORJWIQOIIWJPRJI_̂RNJPNJ
[OIRIMNJPMWJNHLRIJYĤQHJdPXJTIJIMPQNIWJSPNIOeJTXJTLŴIRJLOJNÔT̀MPSRJHPV̂MUJ]̀ÔRŴQN̂LMJLOJP̀NHLÔNXJLVIOJNHIJoLOneJ
PMWJNHIJKLMNOPQNLOJRHPSSJWIZIMWeĴMWIdM̂ZXJPMWJRPVIJHPOdSIRRJNHIJ�YMIOJPMWĴNRJ�LPOWJLZJ�ẀQPN̂LMeJLZẐQIOReJPUIMNReJ
LOJRIOVPMNRJPUP̂MRNJPMXJQSP̂dJLOJŜPT̂ŜNXJPÔR̂MUJZOLdeJLOJTPRIWJLMeJPJV̂LSPN̂LMJLZJPMXJR̀QHJSPYeJLOŴMPMQIReJOIÙSPN̂LMeJ
LOWIOJLOJWIQOIIeJYHINHIOJTXJĤdRISZJLOJTXJĤRJId[SLXIIJLOJPUIMNRbJ�̂RNLÔQPSJSPQnJLZJIMZLOQIdIMNJLZJPMXJSPYeJSLQPSJLOJ
LNHIOŶRIeJRHPSSJMLNJQLMRN̂ǸNIJPJYP̂VIOJLZJKLMNOPQNLOaRJOIR[LMR̂T̂ŜNXJZLOJQLd[ŜPMQIJŶNHJR̀QHJSPYĴMJPJdPMMIOJ
QLMR̂RNIMNJŶNHJNHIJgUOIIdIMNJ̀MSIRRJPMWJ̀MN̂SJNHIJKLMNOPQNLOJHPRJOIQÎVIWJYÔNNIMJQLMRIMNJZLOJNHIJYP̂VIOJLZJR̀QHJ
QLd[ŜPMQIJZOLdJNHIJ�YMIOJPMWJNHIJPUIMQXJOIR[LMR̂TSIJZLOJNHIJIMZLOQIdIMNJLZJR̀QHJSPYb

F

yz{|}|}~JlLJPQN̂LMJLOJZP̂S̀OIJNLJPQNJTXJNHIJ�YMIOeJKLMRNÒQN̂LMJ�PMPUIOeJgOQĤNIQNeJLOJKLMNOPQNLOJRHPSSJQLMRN̂ǸNIJPJ
YP̂VIOJLZJPJÔUHNJLOJẀNXJPZZLOWIWJNHIdJ̀MWIOJNHIJKLMNOPQNeJMLOJRHPSSJR̀QHJPQN̂LMJLOJZP̂S̀OIJNLJPQNJQLMRN̂ǸNIJP[[OLVPSJLZJ
LOJPQ�̀ ÎRQIMQIĴMJPJTOIPQHJNHIOÌMWIOeJI_QI[NJPRJdPXJTIJR[IQ̂ẐQPSSXJPUOIIWJ̀[LMĴMJYÔN̂MUblÎNHIOJNHIJPQQI[NPMQIJLZJ
PSSJLOJPMXJ[PONJLZJNHIJYLOnJQLVIOIWJTXJNHIJKLMNOPQN�JMLOJPMXJ[PXdIMNJNHIOIZLOI�JMLOJPMXJLOWIOJLOJP[[ŜQPN̂LMJZLOJ
[PXdIMNĴRR̀IWJ̀MWIOJNHIJKLMNOPQNJLOJLNHIOŶRIĴRR̀IWJTXJNHIJ�YMIOeJgOQĤNIQNeJKLMRNÒQN̂LMJ�PMPUIOeJLOJPMXJTLPOWJ
dIdTIOeJLZẐQIOeJPUIMNJLOJId[SLXIIJLZJNHIJ�YMIO�JMLOJPMXJ[IOd̂RR̂LMJLOJŴOIQN̂LMJNLJQLMN̂M̀IJŶNHJNHIJ[IOZLOdPMQIJLZJ
NHIJKLMNOPQNJTIZLOIJLOJPZNIOĴNRJR[IQ̂ẐIWJQLd[SIN̂LMJWPNI�JMLOJPMXJ[IOZLOdPMQIJTXJNHIJ�YMIOJLZJPMXJLZJNHIJKLMNOPQNLOaRJ
ẀN̂IRJLOJLTŜUPN̂LMR�JMLOJPMXJP̂WJSIMNJNLJNHIJKLMNOPQNLOJTXJNHIJ�YMIOĴMĴNRJ[IOZLOdPMQIJLZJR̀QHJẀN̂IRJLOJLTŜUPN̂LMR�J
MLOJPMXJWISPXJLOJLd̂RR̂LMJTXJNHIJ�YMIOJNLJI_IOQ̂RIJPMXJÔUHNJLOJOIdIWXJPQQÒ̂MUJNLĴNJ̀MWIOJNHIJNIOdRJLZJNHIJKLMNOPQNJ
LOJI_̂RN̂MUJPNJSPYJLOĴMJI�̀ N̂XJLOJTXJRNPǸNIJLOJLNHIOŶRI�JMLOJPMXJLNHIOJNĤMUJWLMIJLOJLd̂NNIWJNLJTIJWLMIJTXJNHIJ�YMIOeJ
N̂RJQLdd̂RR̂LMIOReJLZẐQIOReJPUIMNRJLOJId[SLXIIR�JRHPSSJTIJWIIdIWJNLJTIJPJOISIPRIJNLJNHIJKLMNOPQNLOJLOĴNRJR̀OIN̂IRJZOLdJ
PMXJLTŜUPN̂LMReJŜPT̂ŜN̂IRJLOJ̀MWIONPn̂MURĴMJQLMMIQN̂LMJŶNHJNHIJKLMNOPQNJLOJNHIJ[IOZLOdPMQIJTLMWJLOJPJYP̂VIOJLZJPMXJ
[OLV̂R̂LMJLZJNHIJKLMNOPQNJLOJLZJPMXJÔUHNRJLOJOIdIŴIRJNLJYĤQHJNHIJ�YMIOJdPXJTIJIMN̂NSIWJTIQP̀RIJLZJPMXJTOIPQHJ
NHIOILZeJI_QI[N̂MUJLMSXJPJYÔNNIMĴMRNÒdIMNJI_[OIRRSXJ[OLV̂ŴMUJZLOJR̀QHJOISIPRIJLOJYP̂VIObJlLJQPMQISSPN̂LMeJ
OIRQ̂RR̂LMJLOJPMM̀SdIMNJHIOILZeĴMJYHLSIJLOJPRJNLJPMXJ[PONJLZJNHIJKLMNOPQNeJTIQP̀RIJLZJPMXJTOIPQHJHIOILZeJRHPSSJTIJ
WIIdIWJPJYP̂VIOJLZJPMXJdLMIXJWPdPUIRJNLJYĤQHJNHIJ�YMIOJdPXJTIJIMN̂NSIWJTIQP̀RIJLZJR̀QHJTOIPQHbJlLJYP̂VIOJTXJNHIJ
�YMIOJLZJPMXJTOIPQHJLZJNHIJKLMNOPQNJRHPSSJTIJWIIdIWJNLJTIJPJYP̂VIOJLZJPMXJLNHIOJLOJPMXJR̀TRI�̀IMNJTOIPQHb

yz{|}|}|JGHIJÔUHNRJRNPNIWĴMJNHIRIJ�IMIOPSJKLMŴN̂LMRJPMWJNHIJKLMNOPQNJ�LQ̀dIMNRJPOIJQ̀d̀ SPN̂VIJPMWJMLNĴMJ
Ŝd̂NPN̂LMJLZJPMXJÔUHNRJLZJNHIJ�YMIOJPNJSPYJLOĴMJI�̀ N̂Xb

yz{|}|}�JGHIJ�YMIOJRHPSSJMLNJTIJOIR[LMR̂TSIJZLOJWPdPUIRJLOJZLOJSLRRJLZJPMN̂Q̂[PNIWJ[OLẐNRJLMJoLOnJMLNJ[IOZLOdIWJLMJ
PQQL̀MNJLZJPMXJNIOd̂MPN̂LMJLZJNHIJKLMNOPQNLOJTXJNHIJ�YMIOJLOJTXJV̂OǸIJLZJNHIJ�YMIOaRJI_IOQ̂RIJLZĴNRJÔUHNJNLJNPnIJLVIOJ
NHIJKLMNOPQNLOaRJoLOnb

yz{|}|}�JGHIJ�YMIOJRHPSSJMLNJTIJŜPTSIJNLJNHIJKLMNOPQNLOJZLOJ[̀M̂N̂VIJWPdPUIRJLMJPQQL̀MNJLZĴNRJNIOd̂MPN̂LMJLZJNHIJ
KLMNOPQNLOJLOJPMXJLNHIOJPSSIUIWJTOIPQHJLZJNHIJgUOIIdIMNJPMWJNHIJKLMNOPQNLOJHIOITXJI_[OIRRSXJYP̂VIRĴNRJÔUHNJNLJQSP̂dJ
R̀QHJWPdPUIRJPUP̂MRNJNHIJ�YMIOb

yz{|}|}�JGHIJKLMNOPQNLOJHIOITXJI_[OIRRSXJYP̂VIRJPMXJÔUHNRĴNJdPXJHPVIĴMJSPYJLOĴMJI�̀ N̂XJNLJSLRNJTLMŴMUJQP[PQ̂NXJPRJ
PJOIR̀SNJLZJPMXJLZJNHIJPQN̂LMRJLZJNHIJ�YMIOeJNHIJgOQĤNIQNJLOJNHIJKLMRNÒQN̂LMJ�PMPUIOJNPnIMĴMJQLMMIQN̂LMJŶNHJNHIJ
KLMNOPQNLOaRJoLOnJLMJNHIJ\OL]IQNb

yz{|}|}�JGHIJKLMNOPQNLOJPUOIIRJNHPNĴNJYP̂VIRJNHIJWIZIMRIJLZJ[ÔV̂NXJLZJQLMNOPQNJPRJTINYIIMĴNRISZJPMWJIPQHJLNHIOJ\ÔdIJ
KLMNOPQNLObJcMJNHIJIVIMNJNHPNJPMJPQNJLOJLd̂RR̂LMJTXJPJ\ÔdIJKLMNOPQNLOJLOĴNRJh̀TQLMNOPQNLORJLZJPMXJN̂IOJQP̀RIRĴd[PQNeJ
WPdPUIJLOJSLRRĴMJPMXJZLOdJNLJNHIJKLMNOPQNLOeJNHIMJNHIJ\ÔdIJKLMNOPQNLOJOIR[LMR̂TSIĴMJYHLSIJLOĴMJ[PONJZLOJR̀QHJ
d̂[PQNeJWPdPUIJLOJSLRRJPUOIIRĴNĴRJŴOIQNSXJOIR[LMR̂TSIJPMWJŜPTSIJNLJNHIJKLMNOPQNLObJGHIJKLMNOPQNLOJPQnMLYSIWUIRJPMWJ
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FGHIIJKLMFLKLMNJKOFNPIHKQRKLMIKSIRITJIKQHKUHNPNLVKQRKWQTLHFWLKUIHXNLJKFTSKHIYZNHIJKNLKLQKWQXXITWIKFTKFWLNQTKQHKJZNLK
SNHIWL[VKFGFNTJLKLMIKHIJUQTJN\[IK]HNXIK̂QTLHFWLQH_K̀MIKaOTIHbKcHWMNLIWLKFTSKLMIK̂QTJLHZWLNQTKdFTFGIHKJMF[[KTQLK\IK
UFHLNIJKLQKJZWMKJZNL_K̀MIK̂QTLHFWLQHKOFNPIJKFTSKHI[NTYZNJMIJKFTVKHNGMLKFTSKW[FNXKFJKFGFNTJLKLMIKaOTIHbKLQKLMIKIeLITLK
JZWMKW[FNXKNJKWFZJISbKQHKWQTLHN\ZLISKLQbK\VKFK]HNXIK̂QTLHFWLQHKQHKNLJKfZ\WQTLHFWLQHJKQRKFTVKLNIH_
ghijklm

nkmopqpmK̀IJLJbKNTJUIWLNQTJbKNTJUIWLNQTJKFTSKFUUHQPF[JKQRKUQHLNQTJKQRKLMIKrQHsKJMF[[K\IKXFSIKFJKHIYZNHISK\VKLMIK
Q̂TLHFWLKtQWZXITLJKFTSK\VKFUU[NWF\[IK[FOJbKJLFLZLIJbKQHSNTFTWIJbKWQSIJbKHZ[IJbKHZ[IJKFTSKHIGZ[FLNQTJKQHK[FORZ[KQHSIHJK
QRKUZ\[NWKFZLMQHNLNIJ_K̀IJLJbKNTJUIWLNQTJKFTSKFUUHQPF[JKQRKUQHLNQTJKQRKLMIK̂QTLHFWLQHuJKrQHsKHIYZNHISK\VKLMIKtHFONTGJK
QHKfUIWNRNWFLNQTJKJMF[[K\IKXFSIKFLKFTKFUUHQUHNFLIKLNXI_KvT[IJJKQLMIHONJIKUHQPNSISbKLMIK̂QTLHFWLQHKJMF[[KXFsIK
FHHFTGIXITLJKFHHFTGIKRQHKJZWMKLIJLJbKNTJUIWLNQTJbKNTJUIWLNQTJKFTSKFUUHQPF[JKONLMKFTKNTSIUITSITLKLIJLNTGK[F\QHFLQHVKQHK
ITLNLVKFWWIULF\[IKLQKLMIKaOTIHbKQHKONLMKLMIKFUUHQUHNFLIKUZ\[NWKFZLMQHNLVbKFTSKJMF[[K\IFHKF[[KHI[FLISKWQJLJKQRKLIJLJbK
NTJUIWLNQTJbKNTJUIWLNQTJKFTSKFUUHQPF[J_K̀MIK̂QTLHFWLQHKJMF[[KGNPIKLMIK̂QTJLHZWLNQTKdFTFGIHKFTSKcHWMNLIWLKLNXI[VK
TQLNWIKQRKOMITKFTSKOMIHIKLIJLJKFTSKNTJUIWLNQTJKFHIKLQK\IKXFSIKJQKLMFLKLMIK̂QTJLHZWLNQTKdFTFGIHKFTSKcHWMNLIWLKXFVK\IK
UHIJITLKRQHKJZWMKUHQWISZHIJ_K̀MIKaOTIHKJMF[[K\IFHKWQJLJKQRKLIJLJbKNTJUIWLNQTJbKwxyKLIJLJbKNTJUIWLNQTJKQHKFUUHQPF[JKLMFLKSQK
TQLK\IWQXIKHIYZNHIXITLJKZTLN[KFRLIHK\NSJKFHIKHIWINPISKQHKTIGQLNFLNQTJKWQTW[ZSIS_K̀MIKaOTIHKJMF[[KSNHIWL[VKFHHFTGIKFTSK
UFVKRQHKLIJLJbKNTJUIWLNQTJbKWQTW[ZSISbKFTSKwzyKLIJLJbKNTJUIWLNQTJKQHKFUUHQPF[JKOMIHIK\ZN[SNTGKWQSIJKQHKFUU[NWF\[IK[FOJKQHK
HIGZ[FLNQTJKJQKHIYZNHI_UHQMN\NLKLMIKaOTIHKRHQXKSI[IGFLNTGKLMINHKWQJLKLQKLMIK̂QTLHFWLQH_

nkmopqp{K|RKLMIK̂QTJLHZWLNQTKdFTFGIHbKcHWMNLIWLbKaOTIHbKaOTIHKQHKUZ\[NWKFZLMQHNLNIJKMFPNTGK}ZHNJSNWLNQTKSILIHXNTIK
LMFLKUQHLNQTJKQRKLMIKrQHsKHIYZNHIKFSSNLNQTF[KLIJLNTGbKNTJUIWLNQTbKNTJUIWLNQTKQHKFUUHQPF[KTQLKNTW[ZSISKZTSIHKfIWLNQTK
x~_�_xbKLMIK̂QTJLHZWLNQTKdFTFGIHKFTSKcHWMNLIWLKON[[bKQHKcHWMNLIWLKJMF[[bKZUQTKOHNLLITKFZLMQHN�FLNQTKRHQXKLMIKaOTIHbK
NTJLHZWLKLMIK̂QTLHFWLQHKLQKXFsIKFHHFTGIXITLJKFHHFTGIKRQHKJZWMKFSSNLNQTF[KLIJLNTGbKNTJUIWLNQTbKQHKFUUHQPF[bKNTJUIWLNQTKQHK
FUUHQPF[K\VKFTKITLNLVKFWWIULF\[IKLQKLMIKaOTIHbKFTSKLMIK̂QTLHFWLQHKJMF[[KGNPIKLNXI[VKTQLNWIKLQKLMIK̂QTJLHZWLNQTKdFTFGIHK
FTSKcHWMNLIWLKQRKOMITKFTSKOMIHIKLIJLJKFTSKNTJUIWLNQTJKFHIKLQK\IKXFSIKJQKLMFLKLMIK̂QTJLHZWLNQTKdFTFGIHKFTSKcHWMNLIWLK
XFVK\IKUHIJITLKRQHKJZWMKUHQWISZHIJ_KfZWMKWQJLJbKIeWIULKFJKUHQPNSISKNTKfIWLNQTKx~_�_~bKJMF[[K\IKFLKLMIKaOTIHuJKIeUITJI_

nkmopqpoK|RKJZWMKUHQWISZHIJKRQHKLIJLNTGbKNTJUIWLNQTbKNTJUIWLNQTKQHKFUUHQPF[KZTSIHKfIWLNQTJKx~_�_xKFTSKx~_�_zKHIPIF[K
RFN[ZHIKQRKLMIKUQHLNQTJKQRKLMIKrQHsKLQKWQXU[VKONLMKHIYZNHIXITLJKIJLF\[NJMISK\VKLMIK̂QTLHFWLKtQWZXITLJbKF[[KWQJLJKXFSIK
TIWIJJFHVK\VKJZWMKRFN[ZHIbKRFN[ZHIKNTW[ZSNTGKLMQJIKQRKHIUIFLISKUHQWISZHIJKFTSKWQXUITJFLNQTKRQHKLMIK̂QTJLHZWLNQTK
dFTFGIHuJKFTSKcHWMNLIWLuJKJIHPNWIJKFTSKIeUITJIJbKJMF[[K\IKFLKLMIK̂QTLHFWLQHuJKIeUITJI_IeUITJIJKJMF[[K\IKFLKLMIK
Q̂TLHFWLQHuJKIeUITJIbKNTW[ZSNTGKLMIKWQJLKQRKHILIJLNTGKRQHKPIHNRNWFLNQTKQRKWQXU[NFTWIKNRKTIWIJJFHVKZTLN[KLMIKcHWMNLIWLK
WIHLNRNIJKLMFLKLMIKrQHsKNTKYZIJLNQTKSQIJKWQXU[VKONLMKLMIKHIYZNHIXITLJKQRKLMIK̂QTLHFWLKtQWZXITLJbKFTSKTQTIKQRKJZWMK
WQJLJKJMF[[K\IKNTW[ZSISKNTKWQXUZLNTGKLMIK̂QTLHFWLKfZX_

nkmopqpqK�IYZNHISKWIHLNRNWFLIJKQRKLIJLNTGbKNTJUIWLNQTbKNTJUIWLNQTKQHKFUUHQPF[KJMF[[bKZT[IJJKQLMIHONJIKHIYZNHISK\VKLMIK
Q̂TLHFWLKtQWZXITLJbK\IKJIWZHISK\VKLMIK̂QTLHFWLQHKFTSKUHQXUL[VKSI[NPIHISKLQKLMIK̂QTJLHZWLNQTKdFTFGIHKRQHKLHFTJXNLLF[K
LQKLMIKcHWMNLIWL_
ghijkl{

nkmopqplKcTVKXFLIHNF[KLQK\IKRZHTNJMISKJMF[[K\IKJZ\}IWLKLQKNTJUIWLNQTJKFTSKLIJLJKNTKLMIKJMQUKFTSKRNI[SK\VKLMIKcHWMNLIWL_K
fMQUKNTJUIWLNQTKJMF[[KTQLKHI[NIPIKLMIK̂QTLHFWLQHKQRKLMIKHIJUQTJN\N[NLVKLQKRZHTNJMKJFLNJRFWLQHVKXFLIHNF[JKFTSKLMIKHNGMLKNJK
HIJIHPISKLQKHI}IWLKFTVKXFLIHNF[KFLKFTVKLNXIK\IRQHIKRNTF[KFWWIULFTWIKQRKLMIKrQHsbKOMITKNTKLMIKQUNTNQTKQRKLMIKcHWMNLIWLK
LMIKXFLIHNF[JKFTS�QHKOQHsXFTJMNUKSQKTQLKWQTRQHXKLQKLMIKfUIWNRNWFLNQTKHIYZNHIXITLJ_

]FVXITLJKSZIKFTSKZTUFNSKZTSIHKLMIK̂QTLHFWLKtQWZXITLJKJMF[[K\IFHKNTLIHIJLKRHQXKLMIKSFLIKUFVXITLKNJKSZIKFLKLMIKHFLIKLMIK
UFHLNIJKFGHIIKZUQTKNTKOHNLNTGKQHbKNTKLMIKF\JITWIKLMIHIQRbKFLKLMIK[IGF[KHFLIKUHIPFN[NTGKRHQXKLNXIKLQKLNXIKFLKLMIKU[FWIKOMIHIK
LMIK]HQ}IWLKNJK[QWFLIS_[IGF[KHFLIKFJKHIYZNHISKNTK�ITIHF[KdZTNWNUF[K�FOKfIWLNQTKx���\_

nkmop�k����k������k��k������
nkmop�pm��QKFWLNQTKQHKUHQWIISNTGKJMF[[K[NIKQHK\IKXFNTLFNTISK\VKLMIK̂QTLHFWLQHbKTQHKFTVQTIKW[FNXNTGKZTSIHKQHKLMHQZGMK
LMIK̂QTLHFWLQHbKFGFNTJLKLMIKaOTIHKZUQTKFTVKW[FNXKFHNJNTGKQZLKQRKQHK\FJISKQTKLMIKcGHIIXITLKQHKLMIK̂QTLHFWLKtQWZXITLJK
QHK\VKHIFJQTKQRKFTVKFWLKQHKQXNJJNQTKQHKHIYZNHIXITLJKHI[FLNTGKLQKLMIKGNPNTGKQRKTQLNWIJKFTSKNTRQHXFLNQTbKZT[IJJKJZWMK
FWLNQTKQHKUHQWIISNTGKJMF[[K\IKWQXXITWISKONLMNTKQTIKwxyKVIFHKFRLIHKJZ\XNJJNQTKLQKLMIKaOTIHKQRKLMIKRNTF[KcUU[NWFLNQTK
RQHK]FVXITL_KcJKLQKFKW[FNXK\FJISKZUQTKXQTIVKHIYZNHISKLQK\IKHILFNTISKRQHKFTVKUIHNQSKFRLIHKLMIKSFLIKQRKLMIKRNTF[K
cUU[NWFLNQTKRQHK]FVXITLbKJZWMKFWLNQTKXZJLK\IKWQXXITWISKONLMNTKJNeKw�yKXQTLMJKFRLIHKJZWMKXQTIVK\IWQXIJKSZIKFTSK
UFVF\[IKZTSIHKLMIKLIHXJKQRKLMIK̂QTLHFWL_K�QLONLMJLFTSNTGbKNRKLMIK̂QTLHFWLKNJKLIHXNTFLISK\VKLMIKaOTIHbKJZWMKFWLNQTK\VK
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FGHIJKLFMNOFKMIPQRFISHIOKPPHLOHTIUVFGVLIRVWIXYZIPKLFGRIN[FHMIFGHITNFHIK[IRQOGIFHMPVLNFVKL\I]GHIJKLFMNOFKM̂RI
NOOH_FNLOHIK[I[VLǸI_NaPHLFIRGǸ̀IOKLRFVFQFHINIMH̀HNRHIK[IǸ̀IÒNVPRINbNVLRFIFGHIcULHM\I]GVRI_MKdVRVKLIRGǸ̀ILKFIMH̀VHdHI
FGHIJKLFMNOFKMIK[IFGHIKS̀VbNFVKLIFKIOKP_̀aIUVFGIFGHI_MKdVRVKLRIK[IFGHÌNUIMH̀NFVLbIFKILKFVOHRIK[IÒNVP\

efghijikIlOFRIKMI[NV̀QMHRIFKINOFIKOOQMMVLbITQMVLbIFGHIOKLRFMQOFVKLIK[IFGHImMKnHOFIKMI[K̀̀KUVLbIFGHIVRRQNLOHIK[IFGHI[VLǸI
OHMFV[VONFHI[KMI_NaPHLFoIUGVOGIbVdHIMVRHIFKINIONQRHIK[INOFVKLIRGǸ̀ISHITHHPHTIFKIGNdHINOOMQHTIVLINLaINLTIǸ̀IHdHLFRILKFI
ǸFHMIFGNLIFGHITNFHIK[INLaINOFIKMI[NV̀QMHIFKINOFISaIFGHIJKLFMNOFKMI_QMRQNLFIFKINLaIUNMMNLFaI_MKdVTHTIQLTHMIpHOFVKLIq\roI
FGHITNFHIK[INLaIOKMMHOFVKLIK[IFGHIsKMtIKMI[NV̀QMHIFKIOKMMHOFIFGHIsKMtISaIFGHIJKLFMNOFKMIQLTHMIpHOFVKLIuv\voIKMIFGHITNFHI
K[INOFQǸIOKPPVRRVKLIK[INLaIKFGHMINOFIKMI[NV̀QMHIFKI_HM[KMPINLaITQFaIKMIKS̀VbNFVKLISaIFGHIJKLFMNOFKMoIUGVOGHdHMIKOOQMRI
ǸRF\

efghiwfxyfz{|}f~|���{fy{f�y���{������f��|����
]GHI_MKdVRVKLRIK[IFGHIJKLFMNOFI�KOQPHLFRIRGǸ̀ILKFISHIOGNLbHToINPHLTHToIUNVdHToIKMIKFGHMUVRHIPKTV[VHTIVLINLaI
MHR_HOFIHWOH_FISaINIUMVFVLbIRVbLHTISaIFGHIcULHM\I�KI_HMRKLIVRINQFGKMV�HTIKLISHGǸ[IK[IFGHIcULHMIFKIKMǸ̀aIOGNLbHoI
NPHLToIUNVdHoIKMIKFGHMUVRHIPKTV[aIFGHIFHMPRIK[IFGHIJKLFMNOFI�KOQPHLFRIKMINLaIK[IFGHIJKLFMNOFKM̂RITQFVHRIKMI
KS̀VbNFVKLRIQLTHMIKMINMVRVLbIKQFIK[IFGHIJKLFMNOFI�KOQPHLFR\IlLaIOGNLbHoIUNVdHMoIN__MKdǸoIKMIOKLRHLFIbMNLFHTIFKIFGHI
JKLFMNOFKMIRGǸ̀ISHÌVPVFHTIFKIFGHIR_HOV[VOIPNFFHMRIRFNFHTIVLIFGHIUMVFVLbIRVbLHTISaIFGHIcULHMoINLTIRGǸ̀ILKFIMH̀VHdHIFGHI
JKLFMNOFKMIK[INLaIKFGHMIK[IFGHITQFVHRINLTIKS̀VbNFVKLRIQLTHMIFGHIJKLFMNOFI�KOQPHLFR\I�KI�OKLRFMQOFVdH�IOGNLbHRIRGǸ̀I
SHIǸ̀KUHT\

efghi�fxy�����f���|{����f�����
]GHIJKLFMNOFKMIRGǸ̀I_MKdVTHIFKIFGHIcULHMIOK_VHRIK[IǸ̀ILKFVOHRIK[INLaIFa_HIMHbNMTVLbÌVHLRIMHOHVdHTI[MKPI
pQSOKLFMNOFKMRoIpQS�RQSOKLFMNOFKMRoIKMIRQ__̀VHMRIFKIFGHIJKLFMNOFKM\

efghi�f~|���f�|���
]GHIJKLFMNOFKMIRGǸ̀oINLTIONQRHIVFRIpQSOKLFMNOFKMRIFKoIOKP_̀aIUVFGI_MHdNV̀VLbIUNbHIMNFHITHFHMPVLNFVKLRINRIVRRQHTISaI
FGHIpFNFHIK[I�HUI�KMtI�H_NMFPHLFIK[I�NSKMI[KMIFGHÌKONFVKLINLTITQMNFVKLIK[IFGVRImMKnHOF\IJQMMHLFIUNbHIMNFHRI[KMIFGVRI
mMKnHOFINMHIVLÒQTHTIVLIFGHImMKnHOFI�NLQǸ\

efghig�f����{|}f�{y����y��
lLaIR_HOV[VOIMH�QVMHPHLFIVLIFGVRIJKLFMNOFIFGNFIFGHIMHR_KLRVSV̀VFVHRIKMIKS̀VbNFVKLRIK[IFGHIJKLFMNOFKMIǸRKIN__̀aIFKINI
pQSOKLFMNOFKMIVRINTTHTI[KMIHP_GNRVRINLTIVRIǸRKIGHMHSaITHHPHTIFKIVLÒQTHINIpQSOKLFMNOFKMIK[INLaIFVHM\I]GHIKPVRRVKLIK[I
NIMH[HMHLOHIFKINIpQSOKLFMNOFKMIVLIOKLLHOFVKLIUVFGINLaIK[IFGHIJKLFMNOFKM̂RIMHR_KLRVSV̀VFVHRIKMIKS̀VbNFVKLRIRGǸ̀ILKFISHI
OKLRFMQHTIFKITVPVLVRGoINSMKbNFHIKMÌVPVFINLaIMHR_KLRVSV̀VFVHRIKMIKS̀VbNFVKLRIK[INIpQSOKLFMNOFKMIK[INLaIFVHMIQLTHMIFGHI
JKLFMNOFI�KOQPHLFRIKMIFGHIN__̀VONS̀HIRQSOKLFMNOF\

efghiggf~{�����fxy����
l̀ ÌLKFVOHRIFKISHIbVdHLIGHMHQLTHMIRGǸ̀ISHIVLIUMVFVLbINLTIPNaISHIbVdHLoIRHMdHToIKMIPNTHISaIXuZITH_KRVFVLbIFGHIRNPHIVLI
FGHI�LVFHTIpFNFHRIPNV̀INTTMHRRHTIFKIFGHINQFGKMV�HTIMH_MHRHLFNFVdHIXNRIR_HOV[VHTISH̀KUZIK[IFGHI_NMFaIFKISHILKFV[VHToI
_KRF_NVTINLTIMHbVRFHMHTIKMIOHMFV[VHToIMHNTIMHOHV_FIMH�QHRFHTIKMIXvZITH_KRVFVLbIFGHIRNPHI[KMIKdHMLVbGFITH̀VdHMaIX_MH_NVTI
SaINLTISV̀̀HTIFKIFGHI_NMFaIbVdVLbILKFVOHZIUVFGINILNFVKLǸ̀aIMHOKbLV�HTIKdHMLVbGFITH̀VdHMaIRHMdVOHINTTMHRRHTIFKIFGHI
NQFGKMV�HTIMH_MHRHLFNFVdHIIK[IFGHI_NMFaISHVLbILKFV[VHTIKMIXqZITH̀VdHMVLbIFGHIRNPHIVLI_HMRKLIFKIFGHINQFGKMV�HTI
MH_MHRHLFNFVdHIK[IFGHI_NMFaISHVLbILKFV[VHTIKMIX�ZIHPNV̀RIFKIFGHINFFHLFVKLIK[IFGHINQFGKMV�HTIMH_MHRHLFNFVdHIK[IFGHI_NMFaIFKI
SHILKFV[VHTIUVFGIFGHIMH�QVMHPHLFIK[INIHPNV̀IOKL[VMPNFVKLILKFVOHRITH_KRVFHTIVLIFGHI�LVFHTIpFNFHRIPNV̀IRGǸ̀ISHIH[[HOFVdHoI
QL̀HRRIKFGHMUVRHIRFNFHIVLIFGHIJKLFMNOFI�KOQPHLFRoI[MKPINLTIN[FHMIFGHI[KQMFGITNaILHWFI[K̀̀KUVLbIFGHITNFHITH_KRVFHTIVLINI
�LVFHTIpFNFHRIPNV̀IMHOH_FNÒHIKMIUGHLINOFQǸ̀aIMHOHVdHToIUGVOGHdHMIVRIHNM̀VHM\II�KFVOHRIFMNLRPVFFHTISaIKdHMLVbGFI
TH̀VdHMaIRGǸ̀ISHIH[[HOFVdHIVPPHTVNFH̀a\II�PNV̀ILKFVOHRIRGǸ̀ISHIH[[HOFVdHINRIK[IFGHIFVPHIMHOHVdHToINRIRGKULIKLINI_MVLFHTI
HPNV̀IOKL[VMPNFVKL\
����fwh

efg igigI]GHIJKLFMNOFKMIPNaIFHMPVLNFHIFGHIJKLFMNOFIV[IFGHIsKMtIVRIRFK__HTI[KMINI_HMVKTIK[Iq¡I¢¡IOKLRHOQFVdHITNaRI
FGMKQbGILKINOFIKMI[NQ̀FIK[IFGHIJKLFMNOFKMoINIpQSOKLFMNOFKMoINIpQS�RQSOKLFMNOFKMoIFGHVMINbHLFRIKMIHP_̀KaHHRoIKMINLaIKFGHMI
_HMRKLRIKMIHLFVFVHRI_HM[KMPVLbI_KMFVKLRIK[IFGHIsKMtoI[KMINLaIK[IFGHI[K̀̀KUVLbIMHNRKLR£

ig ¤RRQNLOHIK[INLIKMTHMIK[INIOKQMFIKMIKFGHMI_QS̀VOINQFGKMVFaIGNdVLbInQMVRTVOFVKLIFGNFIMH�QVMHRIǸ̀IsKMtIFKISHI
RFK__HT¥IKM

ik lLINOFIK[IbKdHMLPHLFoIRQOGINRINITHÒNMNFVKLIK[ILNFVKLǸIHPHMbHLOaoIFGNFIMH�QVMHRIǸ̀IsKMtIFKISHI
RFK__HT¥IKM
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FG HIJKLMINOPINQRSMOTLJOURSNVKSKWITNPKMNSRONJITOUXUIYNRTNOPINZTJPUOIJONPKMNSRONUMMLIYNKNQITOUXUJKOINXRTN
[K\]ISONKSYNPKMNSRONSROUXUIYNOPINQRSOTKJORTNRXNOPINTIKMRSNXRTN̂UOPPR_YUSWNJITOUXUJKOURSNKMǸTRaUYIYNUSN
bIJOURSNcdefNcdeNKSYNcdgfNRTNhIJKLMINOPINî SITNPKMNSRON]KYIǸK\]ISONRSNKNQITOUXUJKOINXRTN[K\]ISON
ÛOPUSNOPINOU]INMOKOIYNUSNOPINQRSOTKJONjRJL]ISOMkNRT

Fl mPINî SITNPKMNXKU_IYNORNXLTSUMPNORNOPINQRSOTKJORTNTIKMRSKh_INIaUYISJINKMNTInLUTIYNh\NbIJOURSNododKXOITN
peNYK\MN̂TUOOISNSROUJINRXNMLJPNXKU_LTINORN]KqIǸK\]ISOǸTRaUYIYNOPKONMLJPNXKU_LTINUMNSRONYLINORNKN
YUM̀LOIYNK]RLSOfNKSYNIrJÌONORNOPINIrOISONOPINî SITNUMNIrJLMIYNXTR]NOU]I_\N]KqUSWNK__NRTǸKTONRXNKS\N
K̀\]ISONRSNKNQITOUXUJKOINXRTN[K\]ISONKMǸITNKS\NROPITǸTRaUMURSMNRXNOPINQRSOTKJONjRJL]ISOMd

sRÔUOPMOKSYUSWNOPIǸTIJIYUSWNRTNKS\OPUSWNI_MINUSNOPINQRSOTKJONjRJL]ISOMfNOPINQRSOTKJORTNMPK__NSRONJIKMINRTNYI_K\NOPIN
T̀RWTIMMNRXNOPINtRTqNXRTNKS\NTIKMRSNROPITNOPKSNRSINMIONXRTOPNUSNbIJOURSNcdudpfNUONhIUSWNKWTIIYNOPKON]RSIOKT\NYK]KWIMN
MPK__NhINKSNKYInLKOINTI]IY\NXRTNOPINQRSOTKJORTNXRTNKS\NhTIKJPNRXNOPUMNZWTII]ISONRTNOPINQRSOTKJONjRJL]ISOMNh\NOPIN
î SITd

vwxlFxFyNmPINQRSOTKJORTN]K\NOIT]USKOINOPINQRSOTKJONUXfNOPTRLWPNSRNKJONRTNXKL_ONRXNOPINQRSOTKJORTfNKNbLhJRSOTKJORTfNKN
bLhzMLhJRSOTKJORTfNOPIUTNKWISOMNRTNI]̀ _R\IIMfNRTNKS\NROPITǸITMRSMNRTNISOUOUIMǸITXRT]USWǸRTOURSMNRXNOPINtRTqfN
TÌIKOIYNMLM̀ISMURSMfNYI_K\MfNRTNUSOITTL̀OURSMNRXNOPINISOUTINtRTqNh\NOPINî SITNKMNYIMJTUhIYNUSNbIJOURSNped{fNJRSMOUOLOIN
USNOPINKWWTIWKOIN]RTINOPKSNp||ǸITJISONRXNOPINOROK_NSL]hITNRXNYK\MNMJPIYL_IYNXRTNJR]̀ _IOURSfNRTNpo|NYK\MNUSNKS\N
{}gzYK\ǸITURYfN̂PUJPIaITNUMN_IMMdJR]̀ _IOURSd

vwxlFxFGN~XNRSINRXNOPINTIKMRSMNYIMJTUhIYNUSNbIJOURSNpedpdpNRTNpedpdoNIrUMOMfNOPINQRSOTKJORTN]K\fNL̀RSNMIaISNYK\M�NSROUJIN
ORNOPINî SITfNQRSMOTLJOURSNVKSKWITNKSYNZTJPUOIJOfN{|NYK\M�N̂TUOOISNSROUJINKSYNR̀ R̀TOLSUO\NORNJLTINORNOPINî SITfN
OIT]USKOINOPINQRSOTKJONKSYNTIJRaITNXTR]NOPINî SITǸK\]ISONXRTNtRTqNIrIJLOIYfNKMN̂I__NKMNTIKMRSKh_INRaITPIKYNKSYN
T̀RXUONRSNtRTqNSRONIrIJLOIYfNKSYNJRMOMNUSJLTTIYNh\NTIKMRSNRXNMLJPNOIT]USKOURSdMLJPNtRTqǸTR̀IT_\ǸITXRT]IYNXRTN̂PUJPN
UONPKMNSRONROPIT̂UMINhIISNJR]̀ ISMKOIYfNhLONUSNSRNIaISONMPK__NOPINî SITNh\N_UKh_INORNOPINQRSOTKJORTNXRTNKS\ǸTRM̀IJOUaIN
_RMMfNUSJ_LYUSWfNhLONSRON_U]UOIYNORfNOIT]USKOURSNIr̀ISMIMfN_RMMNRXNKSOUJÙKOIYǸTRXUOMfNU]̀ KJONYK]KWIMfNLSKhMRThIYN
RaITPIKYfNRTNOPIN_UqIdNsRÔUOPMOKSYUSWNOPINXRTIWRUSWfNKS\NMLJPǸK\]ISOMNORNOPINQRSOTKJORTNMPK__NhIN_IMMNKS\NMIORXXMNORN
P̂UJPNOPINî SITN]K\NhINISOUO_IYNKMǸITNKS\NROPITǸTRaUMURSNRXNOPINQRSOTKJONjRJL]ISOMd

vwxlFxFlN~XNOPINtRTqNUMNMOR̀ ÌYNXRTNKǸITURYNRXN}|Nc|NJRSMIJLOUaINYK\MNOPTRLWPNSRNKJONRTNXKL_ONRXNOPINQRSOTKJORTfNKN
bLhJRSOTKJORTfNKNbLhzMLhJRSOTKJORTfNQRSOTKJORTNRTNKNbLhJRSOTKJORTNRTNOPIUTNKWISOMNRTNI]̀ _R\IIMfNI]̀ _R\IIMNRTNKS\N
ROPITǸITMRSMǸITXRT]USWǸRTOURSMNRXNOPINtRTqNLSYITNJRSOTKJON̂UOPNOPINQRSOTKJORTNhIJKLMINOPINî SITNPKMNTÌIKOIY_\N
XKU_IYNORNXL_XU__NOPINî SIT�MNRh_UWKOURSMNLSYITNOPINQRSOTKJONjRJL]ISOMN̂UOPNTIM̀IJONORN]KOOITMNU]̀ RTOKSONORNOPIN
T̀RWTIMMNRXNOPINtRTqfNOPINQRSOTKJORTN]K\fNL̀RSNMIaISN{|NKYYUOURSK_NYK\M�N̂TUOOISNSROUJINORNOPINî SITfNQRSMOTLJOURSN
VKSKWITNKSYNZTJPUOIJOfNKSYNZTJPUOIJON�YLTUSWN̂PUJPNOPINî SITNMPK__NPKaINOPINTUWPONKSYNR̀ R̀TOLSUO\NORNJLTI�fNOIT]USKOIN
OPINQRSOTKJONKSYNTIJRaITNXTR]NOPINî SITNKMǸTRaUYIYNUSNbIJOURSNpedpd{d
����w�l

Fx TÌIKOIY_\NTIXLMIMNRTNXKU_MNORNML̀ _̀\NISRLWPǸTR̀IT_\NMqU__IYN̂RTqITMNRTǸTR̀ITN]KOITUK_Mk]KOITUK_MNRTN
InLÙ]ISONORNJR]̀ _IOINOPINtRTqNUSNKNYU_UWISOfNIXXUJUISOfNOU]I_\fN̂RTq]KS_UqIfNMqU__XL_fNKSYNJKTIXL_N
]KSSITk

Fy XKU_MNORN]KqIǸK\]ISONORNbLhJRSOTKJORTMNRTNML̀ _̀UITMNRTNbL̀ _̀UITMNXRTN]KOITUK_MNRTN_KhRTNUSNKJJRTYKSJIN
ÛOPNOPINTIM̀IJOUaINKWTII]ISOMNhIÔIISNOPINQRSOTKJORTNKSYNOPINUOMNbLhJRSOTKJORTMNRTN
ML̀ _̀UITMkbL̀ _̀UITMk

FG TÌIKOIY_\NYUMTIWKTYMNK̀ _̀UJKh_IN_K̂MfNMOKOLOIMfNRTYUSKSJIMfNJRYIMfNTL_IMNKSYNTIWL_KOURSMfNRTN_K̂XL_N
RTYITMNRXNKǸLh_UJNKLOPRTUO\kNRTKLOPRTUO\fNRTNUOMNPIK_OPNKSYNMKXIO\Ǹ_KSkN

Fl ROPIT̂UMINUMNWLU_O\NRXNMLhMOKSOUK_NhTIKJPNRXNKǸTRaUMURSNRXNOPINQRSOTKJONjRJL]ISOMdRTNYIXKL_ONLSYITNKN
T̀RaUMURSNRXNOPINQRSOTKJONjRJL]ISOMk

F� JKSSRONJR]̀ _IOINOPINtRTqN̂UOPUSNOPINQRSOTKJONmU]INRTN̂UOPUSNOPINOU]INORN̂PUJPNMLJPNJR]̀ _IOURSN]K\N
PKaINhIISNIrOISYIYkǸTRaUYIYfNPR̂IaITfNOPKONOPINU]̀ RMMUhU_UO\NRXNOU]I_\NJR]̀ _IOURSNUMfNUSNOPINî SIT�MN
R̀USURSfNKOOTUhLOKh_INORNJRSYUOURSMN̂UOPUSNOPINQRSOTKJORT�MNJRSOTR_k

F� hTIKJPIMNKS\N̂KTTKSO\N]KYINh\NOPINQRSOTKJORTNLSYITNRTǸLTMLKSONORNOPINQRSOTKJONjRJL]ISOMk
F� UMNRTNPKMNhIISNLSSIJIMMKTU_\NRTNLSTIKMRSKh_\NRTN̂U__XL__\NYI_K\USWNOPIǸITXRT]KSJINKSYNJR]̀ _IOURSNRXN

OPINtRTqfNRTNOPINK̂KTYNRXNSIJIMMKT\NMLhJRSOTKJOMfNRTNOPIǸ_KJUSWNRXNSIJIMMKT\N]KOITUK_NKSYNInLÙ]ISON
RTYITMk

F� XKU_MNORNXLTSUMPNOPINî SITN̂UOPNKMMLTKSJIMNMKOUMXKJORT\NORNOPINî SITNIaUYISJUSWNOPINQRSOTKJORT�MNKhU_UO\N
ORNJR]̀ _IOINOPINtRTqNUSNJR]̀ _UKSJIN̂UOPNK__NTInLUTI]ISOMNRXNOPINQRSOTKJONjRJL]ISOMk



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

DE

FG HIJKLILMNOMPHOQIIRMSTNUMNUIMVOHWMOHMIXNHYMSOHWMSUIZMYZRMYLMRTHIQNIRM[\MNUIM]SZIĤM_OZLNHKQNTOZM
`YZYaIHMOHMbHQUTNIQNc

Fde JYTfLMYJNIHMQOggIZQIgIZNMOJMNUIMVOHWMNOMPHOQIIRMQOZNTZKOKLf\MSTNUMNUIMQOZLNHKQNTOZMYZRMQOgPfINTOZMOJM
NUIMVOHWMJOHMgOHIMNUYZMhiMRY\L̂MIXQIPNMYLMPIHgTNNIRMKZRIHMNUIM_OZNHYQNMjOQKgIZNLc

Fdd JYTfLMOHMZIafIQNLMNOMQOgPfINIMNUIMVOHWMSTNUTZMNUIM_OZNHYQNMkTgIMOHMTZMYQQOHRYZQIMSTNUMNUIM_OZLNHKQNTOZM
lQUIRKfIcM

Fdm HIJKLILMOHMJYTfLMNOMQOHHIQNMRIJTQTIZNMVOHWMPIHJOHgIRM[\MTNcM
Fdn NUIM_OZNHYQNOHoLMPHOaHILLMOJMNUIMVOHWMTLMLKQUMNUYNMNUIM]SZIHMHIYLOZY[f\M[IfTIpILMNUYNMNUIM_OZNHYQNOHM

LUYffMZONM[IMY[fIMNOMYQUTIpIMlK[LNYZNTYfM_OgPfINTOZM[\MNUIMlK[LNYZNTYfM_OgPfINTOZMjYNIMYZRMNUIM
_OZNHYQNOHMUYLMZONMRIfTpIHIRMYZRMTgPfIgIZNIRMYMHIQOpIH\MPfYZMHIqKTHIRMKZRIHMNUIM_OZNHYQNMOHMUYLMZONM
HIQOpIHIRMNUIMLQUIRKfIMLKJJTQTIZNMNOMgIINMNUIMHILPIQNTpIM_OZNHYQNMkTgIMHIqKTHIgIZNLMYLMHIqKTHIRM[\M
SHTNNIZMZONTQIMNOMNUIM_OZNHYQNOHM[\MNUIM]SZIHcMOH

Fdr RTLHIaYHRLMNUIMTZLNHKQNTOZLMOJMNUIM_OZLNHKQNTOZM̀YZYaIĤMbHQUTNIQNMOHM]SZIHMsSUIZMLKQUMTZLNHKQNTOZLM
YHIM[YLIRMOZMNUIMHIqKTHIgIZNLMOJMNUIM_OZNHYQNMjOQKgIZNLtu

vwdrFmFmMVUIZMYZ\MOJMNUIMHIYLOZLMRILQHT[IRMTZMlIQNTOZMhxuyuhMIXTLN̂MYJNIHMQOZLKfNYNTOZMSTNUMNUIM_OZLNHKQNTOZM̀YZYaIĤM
YZRMKPOZMQIHNTJTQYNTOZM[\MNUIMbHQUTNIQNMNUYNMLKJJTQTIZNMQYKLIMIXTLNLMNOMzKLNTJ\MLKQUMYQNTOẐMNUIM]SZIHMgY\̂MY[OpIMHIYLOZLM
IXTLN̂MNUIM]SZIHMgY\MSTNUOKNMPHIzKRTQIMNOMYZ\MONUIHMHTaUNLMOHMHIgIRTILMOJMNUIM]SZIHMYZRMYJNIHMaTpTZaMNUIM_OZNHYQNOHM
YZRMNUIM_OZNHYQNOHoLMLKHIN\̂MTJMYZ\̂MLIpIZMs{tMRY\LoMSHTNNIZMZONTQÎMNIHgTZYNIMIgPfO\gIZNMOJMNUIM_OZNHYQNOHMYNMNUIM
IXPTHYNTOZMOJMLKQUMLIpIZMs{tMRY\MPIHTOR̂MYZRMgY\̂MLK[zIQNMNOMYZ\MPHTOHMHTaUNLMOJMNUIMLKHIN\|

}

Fn ~TZTLUMNUIMVOHWM[\MSUYNIpIHMHIYLOZY[fIMgINUORMNUIM]SZIHMgY\MRIIgMIXPIRTIZNuMIXPIRTIZNMKNTfT�TZaM
JOHMLKQUMPKHPOLIMLKQUMOJMNUIM_OZNHYQNOHoLMPfYZN̂MgYNIHTYfL̂MIqKTPgIZN̂MNOOfLMYZRMLKPPfTILMHIgYTZTZaMOZM
NUIMLTNÎMYZRMYfLOMLKQUMLK[QOZNHYQNOHLMYLMTNMgY\MRIIgMYRpTLY[fÎMOHMTJMgY\MQYffMKPOZMNUIM_OZNHYQNOHoLM
LKHIN\MYNMTNLMOSZMIXPIZLIMNOMROMLOuM�POZMSHTNNIZMHIqKILNMOJMNUIM_OZNHYQNOĤMNUIM]SZIHMLUYffMJKHZTLUMNOM
NUIM_OZNHYQNOHMYMRINYTfIRMYQQOKZNTZaMOJMNUIMQOLNLMTZQKHHIRM[\MNUIM]SZIHMTZMJTZTLUTZaMNUIMVOHWuMlKQUM
YQQOKZNTZaMLUYffM[IMJTZYf̂M[TZRTZaMYZRMQOZQfKLTpIMKPOZMNUIM_OZNHYQNOĤMTNLMLKHIN\̂MYZRMYZ\MPIHLOZM
QfYTgTZaMKZRIHMOHMNUHOKaUMNUIM_OZNHYQNOĤMYLMNOMNUIMYgOKZNMNUIHIOJu

����w��

vwdrFmFrFdMkUIMQOLNLMOJMJTZTLUTZaMNUIMVOHWMYfLOMTZQfKRÎMSTNUOKNMfTgTNYNTOẐMYffMHIYLOZY[fIMYNNOHZI\LoMJIILMTZQKHHIRMTZM
HILPOZRTZaMNOMNUIMRIJYKfNMYZRMIZJOHQTZaMNUIM]SZIHoLMHTaUNLMKZRIHMNUIM_OZNHYQNMjOQKgIZNLMsTZQfKRTZaMQOLNLMYZRMJIILM
TZQKHHIRMTZMRTLPKNIMHILOfKNTOZMPHOQIIRTZaLt̂MYRRTNTOZYfMNTNfIMQOLNL̂MTZLKHYZQÎMYRRTNTOZYfMTZNIHILNM[IQYKLIMOJMYZ\MRIfY\MTZM
QOgPfINTZaMNUIMVOHŴMfOLLMOJMlNYNIM�KTfRTZaMbTR̂MYZRMYffMONUIHMRTHIQNMYZRMQOZLIqKIZNTYfMRYgYaILMTZQKHHIRM[\MNUIM
]SZIHM[\MHIYLOZMOJMNUIMNIHgTZYNTOZMOJMNUIM_OZNHYQNOHMYLMLNYNIRMUIHITZu

vdrFmFrFm��NMTLMHIQOaZT�IRMNUYN|MshtMTJMYZMOHRIHMJOHMHIfTIJMTLMIZNIHIRMOZM[IUYfJMOJM_OZNHYQNOHMPKHLKYZNMNOMkTNfIMhhMOJMNUI
�ZTNIRMlNYNILM_ORÎMsytMTJMYZ\MONUIHMLTgTfYHMOHRIHMTLMIZNIHIRMKZRIHMYZ\MONUIHMRI[NOHMHIfTIJMfYSL̂Ms�tMTJM_OZNHYQNOH
gYWILMYMaIZIHYfMYLLTaZgIZNMJOHMNUIM[IZIJTNMOJMTNLMQHIRTNOHL̂MsxtMTJMYMHIQITpIHMTLMYPPOTZNIRMJOHMNUIM[IZIJTNMOJMTNL
QHIRTNOHL̂MOHMs�tMTJMYMHIQITpIHMTLMYPPOTZNIRMOZMYQQOKZNMOJMTNLMTZLOfpIZQ\̂MYZ\MLKQUMIpIZNMQOKfRMTgPYTHMOHMJHKLNHYNI
_OZNHYQNOHoLMPIHJOHgYZQIMOJMNUIM_OZNHYQNuMbQQOHRTZaf\̂MTNMTLMYaHIIRMNUYNMKPOZMNUIMOQQKHHIZQIMOJMYZ\MLKQUMIpIZN̂
]SZIHMLUYffM[IMIZNTNfIRMNOMHIqKILNMOJM_OZNHYQNOHMOHMTNLMLKQQILLOHMTZMTZNIHILNMYRIqKYNIMYLLKHYZQIMOJMJKNKHIMPIHJOHgYZQI
TZMYQQOHRYZQIMSTNUMNUIMNIHgLMYZRMQOZRTNTOZLMOJMNUIM_OZNHYQNuM~YTfKHIMNOMQOgPf\MSTNUMLKQUMHIqKILNMSTNUTZMNIZMshit
RY\LMOJMRIfTpIH\MOJMNUIMHIqKILN̂MOHM]SZIHoLMRINIHgTZYNTOZMNUYNMNUIMYLLKHYZQILMYHIMZONMYRIqKYNÎMLUYffMIZNTNfIM]SZIHMNO
NIHgTZYNIMNUIM_OZNHYQNMYZRMNOMNUIMYQQOgPYZ\TZaMHTaUNLMLINMJOHNUMTZMlK[PYHYaHYPULMhxuyuhMNUHOKaUMhxuyuxMUIHIOJuM�ZMYff
IpIZNLMPIZRTZaMHIQITPNMOJMYRIqKYNIMYLLKHYZQIMOJMPIHJOHgYZQIMYZRMYQNKYfMPIHJOHgYZQIMTZMYQQOHRYZQIMNUIHISTNÛ
]SZIHMLUYffM[IMIZNTNfIRMNOMPHOQIIRMSTNUMNUIMVOHWMSTNUMTNLMOSZMJOHQILMOHMSTNUMONUIHM_OZNHYQNOHLMOZMYMNTgIMYZR
gYNIHTYfMOHMONUIHMYPPHOPHTYNIM[YLTL̂MNUIMQOLNMOJMSUTQUMSTffM[IM[YQWMQUYHaIRMYaYTZLNMNUIM_OZNHYQNMlKgu

vwdrFmF�M�JMNUIM]SZIHMSHOZaJKff\MNIHgTZYNILMNUIM_OZNHYQNMJOHMQYKLÎMNUIMHTaUNL̂MHIgIRTILMYZRMO[fTaYNTOZLMOJMNUIMPYHNTILM
STffM[IMNUIMLYgIMYLMTJMNUIM]SZIHMUYRMNIHgTZYNIRMNUIM_OZNHYQNMJOHMQOZpIZTIZQIMKZRIHMlIQNTOZMhxuxu

vwdrFmF�w�ZMNUIMIpIZNMNUYNMNUIM_OZNHYQNOĤMOHMNUIM_OZNHYQNOHoLMLKHIN\̂MQUYffIZaILMNUIM]SZIHoLMNIHgTZYNTOZMOJMNUIM
_OZNHYQNMJOHMQYKLÎMYZRMNUIM]SZIHMPHIpYTfLMTZMfTNTaYNTOZMTZMQOZZIQNTOZMSTNUMLKQUMQUYffIZaÎMSUINUIHMTZTNTYNIRM[\MNUIM
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EFGHIJKIJLMJNOHJPKGNIQRNKIJKIJNOHJPKGNIQRNKISTJTUIHNMVJNOHJEFGHIJTOQWWJLHJHGNXNWHYJNKJXNTJRKTNTVJXGRWUYXGZJIHQTKGQLWHJ
QNNKIGHMSTJ[HHTVJXGRUIIHYJQTJQJIHTUWNJK[JTUROJWXNXZQNXKGVJQTJ\QINJK[JQGMJ]UYẐ HGNJQZQXGTNJNOHJPKGNIQRNKIJKIJNOHJ
PKGNIQRNKISTJTUIHNM_J̀UROJRKTNTVJXGRWUYXGZJIHQTKGQLWHJQNNKIGHMSTJ[HHTVJTOQWWJLHJYHĤHYJQJRKTNJK[J[XGXTOXGZJNOHJaKIb_

cdefghgeJiOHJEFGHIĴQMVJFXNOKUNJRQUTHVJKIYHIJNOHJPKGNIQRNKIJXGJFIXNXGZJNKJTUT\HGYVJYHWQMJKIJXGNHIIU\NJNOHJaKIbVJXGJ
FOKWHJKIJXGJ\QINJ[KIJTUROJ\HIXKYJK[JNX̂HJQTJNOHJEFGHIĴQMJYHNHÎXGH_JiOHJEFGHIJTOQWWJXGRUIJGKJWXQLXWXNMJLMJIHQTKGJK[J
TUROJTUT\HGTXKGVJYHWQMVJKIJXGNHIIU\NXKGJHjRH\NJNOQNJNOHJPKGNIQRNKIĴQMJIHkUHTNJQGJHjNHGTXKGJK[JXNTJNX̂HJNKJRK̂ \WHNHJXNTJ
aKIbJXGJQRRKIYQGRHJFXNOJlINXRWHJmJOHIHK[_

n

cdefghgoJiOHJPKGNIQRNJ̀Û JQGYJNOHJPKGNIQRNJiX̂HJTOQWWJLHJQY]UTNHYJ[KIJXGRIHQTHTJXGJNOHJRKTNJQGYJNX̂HJRQUTHYJLMJ
TUT\HGTXKGVJYHWQMVJKIJXGNHIIU\NXKGJUGYHIJ̀HRNXKGJpq_r_p_JlY]UTN̂HGNJK[JNOHJPKGNIQRNJ̀Û JTOQWWJXGRWUYHJ\IK[XN_JNX̂HJ
RQUTHYJLMJTUT\HGTXKGVJYHWQMJKIJXGNHIIU\NXKGJQTJYHTRIXLHYJXGJ̀HRNXKGJpq_r_p_JsKJQY]UTN̂HGNJTOQWWJLHĴQYHJNKJNOHJHjNHGNt

ge NOQNJ\HI[KÎQGRHJXTVJFQTVJKIJFKUWYJOQuHJLHHGVJTKJTUT\HGYHYVJYHWQMHYVJKIJXGNHIIU\NHYVJFQTJKIJFKUWYJOQuHJ
LHHGJTKJTUT\HGYHYVJYHWQMHYJKIJXGNHIIU\NHYJLMJQGKNOHIJRQUTHJ[KIJFOXROJNOHJPKGNIQRNKIJXTJIHT\KGTXLWHvJKI

wxyzd{|

cdefgfgeJiOHJEFGHIĴQMVJQNJQGMJNX̂HVJNHÎXGQNHJNOHJFOKWHJKIJQGMJ\KINXKGJK[JNOHJPKGNIQRNJ[KIJNOHJEFGHISTJRKGuHGXHGRHJ
QGYJFXNOKUNJRQUTH_RQUTHJU\KGJGKNJWHTTJNOQGJTHuHGJ}~�JYQMTSJFIXNNHGJGKNXRHJNKJNOHJPKGNIQRNKI_JsKNFXNOTNQGYXGZJQGMJKNOHIJ
\IKuXTXKGJNKJNOHJRKGNIQIMJXGJNOHJPKGNIQRNVJNOHJEFGHIJIHTHIuHTJNOHJIXZONJQNJQGMJNX̂HJQGYJXGJXNTJQLTKWUNHJYXTRIHNXKGJNKJ
NHÎXGQNHJNOHJTHIuXRHTJK[JNOHJPKGNIQRNKIJKIJNOHJaKIbJLMJZXuXGZJFIXNNHGJGKNXRHJNKJNOHJPKGNIQRNKI_JiOXTJNHÎXGQNXKGJ[KIJ
RKGuHGXHGRHJK[JNOHJEFGHIJ\IKuXTXKGJQWWKFTJQGYJQUNOKIX�HTJNOHJEFGHIJNKJNHÎXGQNHJNOXTJPKGNIQRNJQNJQGMJNX̂HJQGYJ[KIJ
QGMJIHQTKGJFOQNTKHuHI_JiOXTJIXZONĴQMJLHJHjHIRXTHYJLMJNOHJEFGHIJXGJXNTJRK̂ \WHNHJYXTRIHNXKG_JiHÎXGQNXKGJLMJNOHJ
EFGHIJUGYHIJNOXTJ̀HRNXKGJTOQWWJLHJLMJsKNXRHJK[JiHÎXGQNXKGJYHWXuHIHYJNKJNOHJPKGNIQRNKIJT\HRX[MXGZJNOHJHjNHGNJK[J
NHÎXGQNXKGJQGYJNOHJH[[HRNXuHJYQNH_

cdefgfgoJ�\KGJIHRHX\NJK[JFIXNNHGJGKNXRHJ[IK̂ JNOHJEFGHIJK[JTUROJNHÎXGQNXKGJ[KIJNOHJEFGHISTJRKGuHGXHGRHVJNOHJ
PKGNIQRNKIJTOQWWJX̂ ĤYXQNHWMJQGYJXGJQRRKIYQGRHJFXNOJXGTNIURNXKGTJ[IK̂ JNOHJEFGHIt

n

go NQbHJQRNXKGTJGHRHTTQIMVJKIJNOQNJNOHJEFGHIĴQMJYXIHRNVJ[KIJNOHJ\IKNHRNXKGJQGYJ\IHTHIuQNXKGJK[JNOHJaKIbvJ
QGY

gh HjRH\NJ[KIJaKIbJYXIHRNHYJNKJLHJ\HI[KÎHYJ\IXKIJNKJNOHJH[[HRNXuHJYQNHJK[JNHÎXGQNXKGJTNQNHYJXGJNOHJGKNXRHVJ
NHÎXGQNHJQWWJHjXTNXGZJTULRKGNIQRNTJQGYJ\UIROQTHJKIYHITJQGYJHGNHIJXGNKJGKJ[UINOHIJTULRKGNIQRNTJQGYJ
\UIROQTHJKIYHIT_KIYHITvJQGY

gf \IKRHHYJNKJRK̂ \WHNHJNOHJ\HI[KÎQGRHJK[JNOHJaKIbJIHkUXIHYJUGYHIJ\KINXKGTJK[JNOHJPKGNIQRNJGKNJ
NHÎXGQNHYVJX[JQGM_

cdefgfghJ�GJRQTHJK[JTUROJNHÎXGQNXKGJ[KIJNOHJEFGHISTJRKGuHGXHGRHVJNOHJEFGHIJTOQWWJ\QMJNOHJPKGNIQRNKIJ[KIJaKIbJ
\IK\HIWMJHjHRUNHYvJRKTNTJXGRUIIHYJLMJIHQTKGJK[JNOHJNHÎXGQNXKGVJXGRWUYXGZJRKTNTJQNNIXLUNQLWHJNKJNHÎXGQNXKGJK[J
ÙLRKGNIQRNTvJQGYJNOHJNHÎXGQNXKGJ[HHVJX[JQGMVJTHNJ[KINOJXGJNOHJlZIHĤHGN_�\KGJIHRHX\NJK[JFIXNNHGJGKNXRHJK[JNOHJEFGHISTJ
HjHIRXTHJK[JTUROJNHÎXGQNXKGVJNOHJPKGNIQRNKIJTOQWWVJQTJNOHJPKGNIQRNKISTJTKWHJQGYJHjRWUTXuHJIĤHYMVJLHJ\QXYJ[KIJNOHJaKIbJ
\IK\HIWMJHjHRUNHYJXGJQRRKIYQGRHJFXNOJNOHJPKGNIQRNJ�KRÛ HGNTJ\IXKIJNKJNOHJH[[HRNXuHJYQNHJK[JNHÎXGQNXKGJQGYJ[KIJXNĤTJ
\IK\HIWMJ[QLIXRQNHYJK[[�TXNHVJYHWXuHIHYJQGYJTNKIHYJXGJQRRKIYQGRHJFXNOJNOHJEFGHISTJXGTNIURNXKGTJKIJNOHJPKGNIQRNJ
�KRÛ HGNTJLH[KIHJTUROJH[[HRNXuHJYQNH_JiOHJPKGNIQRNKISTJHGNXNWĤHGNJNKJ\QM̂ HGNJ[KIJQWWJTUROJFKIbJTOQWWJLHJ\IHYXRQNHYJ
KGJXNTJ\HI[KÎQGRHJK[JTUROJFKIbJXGJQRRKIYQGRHJFXNOJNOHJPKGNIQRNJ�KRÛ HGNTJQTJRHINX[XHYJLMJNOHJlIROXNHRNJQGYJ
PKGTNIURNXKGJ�QGQZHI_JiOHJPKGNIQRNKIJTOQWWJLHJHGNXNWHYJNKJGKJKNOHIJ\QM̂ HGNJQGYJFQXuHTJQGMJRWQX̂J[KIJYQ̂QZHTJ
XGRWUYXGZVJLUNJGKNJWX̂XNHYJNKVJWKTNJ\IK[XNTVJQGMJ\IKT\HRNXuHJWKTTVJUGYHIUNXWX�QNXKGJK[J\HITKGGHWJKIJHkUX\̂ HGNVJUGQLTKILHYJ
KuHIOHQYVJQGYJQGMJQGYJQWWJXNĤTJK[JRKGTHkUHGNXQWJWKTTJKIJYQ̂QZH_JiOHJEFGHIJTOQWWJLHJHGNXNWHYJNKJRIHYXNJQZQXGTNJQGMJ
\QM̂ HGNJNKJLHĴQYHJNKJNOHJPKGNIQRNKIJ\UITUQGNJNKJNOXTJ̀HRNXKGJpq_qJNOHJ[KWWKFXGZtJ}p�J\QM̂ HGNTJ\IHuXKUTWMĴQYHJNKJNOHJ
PKGNIQRNKIJ[KIJNOHJNHÎXGQNHYJ\KINXKGJK[JNOHJaKIbvJ}��JRWQX̂TJFOXROJNOHJEFGHIJOQTJQZQXGTNJNOHJPKGNIQRNKIJUGYHIJNOHJ
PKGNIQRNJ�KRÛ HGNTvJQGYJ}r�JNOHJuQWUHJK[JNOHĴQNHIXQWTVJTU\\WXHTVJHkUX\̂ HGNVJKIJKNOHIJXNĤTJNOQNJQIHJNKJLHJYXT\KTHYJK[J
LMJNOHJPKGNIQRNKIVJNOHJRKTNJK[JFOXROJXTJXGRWUYHYJXGJNOHJPKGNIQRNJ̀Û _JsKNFXNOTNQGYXGZJNOHJ[KIHZKXGZVJXGJNOHJHuHGNJK[JQJ
NHÎXGQNXKGJUGYHIJ̀HRNXKGJpq_q_pJ\IXKIJNKJNOHJXTTUQGRHJK[JQJsKNXRHJNKJ�IKRHHYVJNOHJPKGNIQRNKIJTOQWWJGKNJLHJHGNXNWHYJNKJQGMJ
RK̂ \HGTQNXKGJFOQNTKHuHI_
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F

GHIJKIKIHLMNOPOQORPKSTSUVWXYSXZSWS[\YW][Ŝ_SWZZ\_̀X̂]SabŜ]\ŜcS̀d\SeW_̀X\ZS̀d\SÛ]̀_Wf̀̂_SZ\\gX]hiSWZSWSYẀ̀\_ŜcS_Xhd̀iS
eWbY\]̀ŜcSŶ ]\biSWSfdW]h\SX]S̀d\SÛ]̀_Wf̀SjXY\iŜ_Ŝ̀d\_S_\VX\cSkX̀dS_\Ze\f̀S̀̂S̀d\S̀\_YZŜcS̀d\SÛ]̀_Wf̀lSjd\S̀\_YS
mUVWXYmSWVẐSX]fVn[\ZŜ̀d\_S[XZeǹ\ZSW][SYẀ̀\_ZSX]Son\Z̀X̂]Sa\̀k\\]S̀d\Spk]\_SW][SÛ]̀_Wf̀̂_SW_XZX]hŜǹŜcŜ_S
_\VẀX]hS̀̂S̀d\SÛ]̀_Wf̀lSjd\S_\Zê]ZXaXVX̀bS̀̂SZnaZ̀W]̀XẀ\SUVWXYZSZdWVVS_\Z̀SkX̀dS̀d\SeW_̀bSYWgX]hS̀d\SUVWXYlSjdXZS
q\f̀X̂]SrslrlrS[̂\ZS]̂ S̀_\onX_\S̀d\Spk]\_S̀̂ScXV\SWSUVWXYSX]Ŝ_[\_S̀̂SXYêZ\SVXonX[Ẁ\[S[WYWh\ZSX]SWff̂_[W]f\SkX̀dS̀d\S
Û]̀_Wf̀St̂fnY\]̀Zlu\X̀d\_SWSv\on\Z̀Sĉ_Sw]ĉ_YẀX̂]iS]̂_SWSÛ]Z̀_nf̀X̂]SUdW]h\StX_\f̀Xx\iS]̂_SWSUdW]h\Sp_[\_iS
]̂_SWS_\Z\_xẀX̂]ŜcS_Xhd̀ZiS]̂_SYX]ǹ\ZŜcSWSY\\̀X]hiS]̂_SWS[WXVbS_\ê_̀iS]̂_SW]bSV̂hS\]̀_biS]̂_SW]Spk]\_yZS_\on\Z̀Sĉ_S
_̂S̀d\SÛ]̀_Wf̀̂_yZS_\Zê]Z\S̀̂SWSUdW]h\Sp_[\_Se_̂êZWViS]̂_S]̂ X̀f\ŜcSWSê \̀]̀XWVŜ_Scǹn_\SfVWXYSZdWVVSf̂]Z̀X̀ǹ\SWS
UVWXYl

F

jd\Spk]\_SW][SÛ]̀_Wf̀̂_SZdWVVSf̂YY\]f\SWVVSUVWXYZSW][SfWnZ\ZŜcSWf̀X̂]SWhWX]Z̀S̀d\Ŝ̀d\_SW][SW_XZX]hŜǹŜcŜ_S
_\VẀ\[S̀̂S̀d\SÛ]̀_Wf̀iSkd\̀d\_SX]Sf̂]̀_Wf̀iS̀̂_̀iSa_\WfdŜcSkW__W]̀bŜ_Ŝ̀d\_kXZ\iSX]SWff̂_[W]f\SkX̀dS̀d\S_\onX_\Y\]̀ZS
ĉS̀d\SaX][X]hS[XZeǹ\S_\ẐVǹX̂]SY\̀d̂[SZ\V\f̀\[SX]S̀d\STh_\\Y\]̀SW][SkX̀dX]S̀d\Se\_X̂[SZe\fXcX\[SabSWeeVXfWaV\SVWkiS
aǹSX]SW]bSfWZ\S]̂ S̀Ŷ _\S̀dW]SrzSb\W_ZSWc̀\_S̀d\S[Ẁ\ŜcSqnaZ̀W]̀XWVSÛYeV\̀X̂]ŜcS̀d\S{ _̂glSjd\Spk]\_SW][S
Û]̀_Wf̀̂_SkWXx\SWVVSUVWXYZSW][SfWnZ\ZŜcSWf̀X̂]S]̂ S̀f̂YY\]f\[SX]SWff̂_[W]f\SkX̀dS̀dXZSq\f̀X̂]Srslrl|l

GHIJKIK}KISUVWXYZSabS̀d\SÛ]̀_Wf̀̂_SYnZ̀Sa\SX]X̀XẀ\[SabSk_X̀̀\]S]̂ X̀f\S̀̂S̀d\Spk]\_SW][S̀d\Sw]X̀XWVSt\fXZX̂]S~Wg\_lS
UVWXYZSabS̀d\SÛ]̀_Wf̀̂_SYnZ̀Sa\SX]X̀XẀ\[SkX̀dX]S|rS[WbZSWc̀\_Ŝffn__\]f\ŜcS̀d\S\x\]̀ShXxX]hS_XZ\S̀̂SZnfdSUVWXYŜ_S
kX̀dX]S|rS[WbZSWc̀\_S̀d\SÛ]̀_Wf̀̂_ScX_Z̀S_\f̂h]X�\ZS̀d\Sf̂][X̀X̂]ShXxX]hS_XZ\S̀̂S̀d\SUVWXYiSkdXfd\x\_SXZS\W_VX\_l

GHIJKIK�KISUVWXYZSabS\X̀d\_S̀d\Spk]\_Ŝ_SÛ]̀_Wf̀̂_iSkd\_\S̀d\Sf̂][X̀X̂]ShXxX]hS_XZ\S̀̂S̀d\SUVWXYSXZScX_Z̀S[XZf̂x\_\[S
e_X̂_S̀̂S\�eX_ẀX̂]ŜcS̀d\Se\_X̂[Sĉ_Sf̂__\f̀X̂]ŜcS̀d\S{ _̂gSZ\̀Sĉ_̀dSX]Sq\f̀X̂]Sr|l|l|iSZdWVVSa\SX]X̀XẀ\[SabS]̂ X̀f\S̀̂S̀d\S
^̀d\_SeW_̀bSW][S̀̂S̀d\Sw]X̀XWVSt\fXZX̂]S~Wg\_SkX̀dSWSf̂ebSZ\]̀S̀̂S̀d\SÛ]Z̀_nf̀X̂]S~W]Wh\_SW][ST_fdX̀\f̀iSXcS̀d\S
T_fdX̀\f̀SXZS]̂ S̀Z\_xX]hSWZS̀d\Sw]X̀XWVSt\fXZX̂]S~Wg\_lSUVWXYZSabS\X̀d\_SeW_̀bSn][\_S̀dXZSq\f̀X̂]Srslrl�lrSZdWVVSa\S
X]X̀XẀ\[SkX̀dX]S|rS[WbZSWc̀\_Ŝffn__\]f\ŜcS̀d\S\x\]̀ShXxX]hS_XZ\S̀̂SZnfdSUVWXYŜ_SkX̀dX]S|rS[WbZSWc̀\_S̀d\SfVWXYW]̀ScX_Z̀S
_\f̂h]X�\ZS̀d\Sf̂][X̀X̂]ShXxX]hS_XZ\S̀̂S̀d\SUVWXYiSkdXfd\x\_SXZSVẀ\_l̀d\SÛ]̀_Wf̀̂_SYnZ̀Sa\SX]X̀XẀ\[SabSk_X̀̀\]S]̂ X̀f\S
`̂S̀d\Spk]\_SW][S̀̂S̀d\ST_fdX̀\f̀SkX̀dSWSf̂ebSZ\]̀S̀̂S̀d\SÛ]Z̀_nf̀X̂]S~W]Wh\_SkX̀dX]S̀d\S̀XY\SVXYX̀ZSZ\̀Sĉ_̀dSX]S
q\f̀X̂]Srslrl|lrSWâx\lSjd\Sen_êZ\ŜcS̀d\Sk_X̀̀\]S]̂ X̀f\SXZS̀̂ShXx\S̀d\Spk]\_Se_̂YèŜeê_̀n]X̀b�S�W�S̀̂SfW]f\VŜ_S
_\xXZ\Ŝ_[\_ZŜ_S[X_\f̀X̂]ZiSfdW]h\SeVW]ZiSYX̀XhẀ\Ŝ_S_\Y\[bSfX_fnYZ̀W]f\ZShXxX]hS_XZ\S̀̂S̀d\SUVWXYŜ_S̀̂S̀Wg\Ŝ̀d\_S
Wf̀X̂]S̀dẀSYWbSa\S[\ZX_WaV\�S�a�S̀̂SŶ ]X̀̂_SW][Sx\_XcbS̀d\ScWf̀ZSW][SfX_fnYZ̀W]f\ZSWZS̀d\bŜffn_�SW][S�f�S̀̂Sx\_XcbSW]bS
f̂Z̀ZSW][S\�e\]Z\ZSfVWXY\[SabS̀d\SÛ]̀_Wf̀̂_Sf̂]̀\Yê_W]\̂nZVbSWZS̀d\bSW_\SX]fn__\[lS{_X̀̀\]S]̂ X̀f\SXZS_\onX_\[S
kd\̀d\_Ŝ_S]̂ S̀̀d\Spk]\_iSÛ]Z̀_nf̀X̂]S~W]Wh\_Ŝ_ST_fdX̀\f̀SXZSWkW_\ŜcS̀d\ScWf̀ZŜ_SfX_fnYZ̀W]f\ZS̀dẀSf̂]Z̀X̀ǹ\S̀d\S
aWZXZSĉ_S̀d\SÛ]̀_Wf̀̂_yZSUVWXYiSW][S]̂SWf̀X̂]Ŝ_Sf̂][nf̀ŜcS̀d\Spk]\_iSÛ]Z̀_nf̀X̂]S~W]Wh\_iST_fdX̀\f̀Ŝ_SW]bŜ̀d\_S
e\_Ẑ]SkXVVSa\S_\hW_[\[SWZSWSkWXx\_ŜcSZnfdS]̂ X̀f\S_\onX_\Y\]̀S\�f\èŜ]VbSWSk_X̀̀\]SZ̀Ẁ\Y\]̀S̀̂SZnfdS\cc\f̀SZXh]\[SabS
d̀\Spk]\_lS�WXVn_\ŜcS̀d\SÛ]̀_Wf̀̂_S̀̂ShXx\Sk_X̀̀\]S]̂ X̀f\SWZS_\onX_\[SabS̀dXZSq\f̀X̂]SZdWVVSa\S[\\Y\[Sf̂]fVnZXx\VbS̀̂S
a\SWSkWXx\_SW][S_\V\WZ\ŜcSW]bSUVWXYiSW][SZnfdSk_X̀̀\]S]̂ X̀f\SZdWVVSa\SWSf̂][X̀X̂]Se_\f\[\]̀S̀̂S̀d\SÛ]̀_Wf̀̂_yZS_Xhd̀S̀̂S
YWg\SW]bSUVWXYSW_XZX]hŜǹŜciSn][\_Ŝ_SX]Sf̂]]\f̀X̂]SkX̀dS̀d\SÛ]̀_Wf̀Ŝ_SX̀ZSe\_ĉ_YW]f\ŜcS̀d\S{ _̂gl

GHIJKIK�K}SUVWXYZSabS\X̀d\_S̀d\Spk]\_Ŝ_SÛ]̀_Wf̀̂_iSkd\_\S̀d\Sf̂][X̀X̂]ShXxX]hS_XZ\S̀̂S̀d\SUVWXYSXZScX_Z̀S[XZf̂x\_\[S
Wc̀\_S\�eX_ẀX̂]ŜcS̀d\Se\_X̂[Sĉ_Sf̂__\f̀X̂]ŜcS̀d\S{ _̂gSZ\̀Sĉ_̀dSX]Sq\f̀X̂]Sr|l|l|iSZdWVVSa\SX]X̀XẀ\[SabS]̂ X̀f\S̀̂S̀d\S
^̀d\_SeW_̀blSw]SZnfdS\x\]̀iS]̂S[\fXZX̂]SabS̀d\Sw]X̀XWVSt\fXZX̂]S~Wg\_SXZS_\onX_\[l{_X̀̀\]S]̂ X̀f\SZdWVVSf̂]̀WX]SWSd\W[X]hS
Z̀ẀX]hSmû X̀f\ŜcSUVWXYmS̀̂SfV\W_VbSX[\]̀XcbSX̀SWZSZnfdlSqnfdS]̂ X̀f\SZdWVVSZ\̀Sĉ_̀dSX]S[\̀WXVS̀d\SfX_fnYZ̀W]f\ZS̀dẀSĉ_YS
d̀\SaWZXZSĉ_S̀d\SUVWXYSW][SZdWVVSX]fVn[\S̀d\SĉVV̂kX]h�S�r�SWSfV\W_SZ̀Ẁ\Y\]̀ŜcS̀d\SfVWXYiSX]fVn[X]hSaWfgh_̂n][SW][S
fd_̂]̂V̂hb�S�|�S[̂fnY\]̀ẀX̂]SX]SZneê_̀ŜcS̀d\SfVWXY�S���S[̂fnY\]̀ẀX̂]SX]SZneê_̀ŜcSfVWXY\[S[WYWh\Z�SW][S���S
f\_̀XcXfẀX̂]SabS_\Zê]ZXaV\ŜccXf\_ŜcS̀d\SÛ]̀_Wf̀̂_lSjd\S_\Zê]ZXaXVX̀bS̀̂SZnaZ̀W]̀XẀ\SUVWXYZSZdWVVS_\Z̀SkX̀dS̀d\S
Û]̀_Wf̀̂_lST]SW[[X̀X̂]WVSUVWXYSW_XZX]hSc_̂YS̀d\SZWY\Ŝffn__\]f\Ŝ_Sf̂][X̀X̂]SYW[\SWc̀\_S̀d\Sw]X̀XWVSUVWXYSdWZSa\\]S
XYeV\Y\]̀\[SabSUdW]h\Sp_[\_SZdWVVS]̂ S̀a\Sf̂]ZX[\_\[l

GHIJKIK�K�Sjd\SÛ]̀_Wf̀̂_SWh_\\ZS̀dẀSX̀SdWZSW][SkXVVSYWg\S]̂SfVWXYSĉ_S[WYWh\ZSWhWX]Z̀S̀d\Spk]\_SabS_\WẐ]ŜcSW]bSWf̀S
_̂ScWXVn_\S̀̂SWf̀SabSW]bŜ̀d\_SÛ]̀_Wf̀̂_iSq\eW_Ẁ\SÛ]̀_Wf̀̂_Ŝ_Sqnaf̂]̀_Wf̀̂_ZSdWxX]hSf̂]̀_Wf̀ZSĉ_Se\_ĉ_YW]f\ŜcS
W]bSê_̀X̂]ŜcSk̂_gŜcS̀d\S�_̂�\f̀Ŝ_SX]Sf̂]]\f̀X̂]SkX̀dS̀d\Spk]\_yZiST_fdX̀\f̀yZŜ_SÛ]Z̀_nf̀X̂]S~W]Wh\_yZSWf̀ZŜ_S
ŶXZZX̂]ZS̀̂SWf̀SX]Sf̂]]\f̀X̂]SkX̀dSZnfdŜ̀d\_SÛ]̀_Wf̀̂_ZiSq\eW_Ẁ\SÛ]̀_Wf̀̂_ZŜ_Sqnaf̂]̀_Wf̀̂_Zl
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FGHIJKK

LJMNOMOPOMQRSTUVTWQXVTYZQ[S\]Ẑ_V]TQ]XQYQ̀ZYVabQ̀ZYVaQcdQ_eSQ̀]T_[Yf_][bQSgfSh_QY\Q]_eS[iV\SQYW[SSUQVTQi[V_VTWQ][QY\Q
h[]jVUSUQVTQkSf_V]TQlmnQYTUQo[_VfZSQpqbQlmnbQ_eSQ̀]T_[Yf_][Q\eYZZQh[]fSSUQUVZVWST_ZdQiV_eQhS[X][aYTfSQ]XQ_eSQ̀]T_[Yf_Q
YTUQ_eSQriTS[Q\eYZZQf]T_VT̂SQ_]QaYsSQhYdaST_\QVTQYff][UYTfSQiV_eQ_eSQ̀]T_[Yf_Qt]f̂aST_\m]XQ̂TUV\ĥ_SUQYa]̂T_\QVTQ
Yff][UYTfSQiV_eQ_eSQ̀]T_[Yf_Qt]f̂aST_\uQh[]jVUSUbQe]iSjS[bQ_eY_Q_eSQ̀]T_[Yf_][Q\eYZZQ̂\SQV_\QcS\_QSXX][_\Q_]QX̂[TV\eQ
_eSQo[feV_Sf_QYTUQriTS[bQY\QSghSUV_V]̂\ZdQY\Qh]\\VcZSbQiV_eQT]_VfSQ]XQYTdQ̀ZYVaQVTfẐUVTWbQiV_e]̂_QZVaV_Y_V]TbQ_e]\SQVTQ
f]TTSf_V]TQiV_eQf]TfSYZSUQ][Q̂TsT]iTQf]TUV_V]T\bQ]TfSQ\̂feQ̀ZYVaQV\Q[Sf]WTVvSUbQYTUQ\eYZZQf]]hS[Y_SQiV_eQ_eSQ
o[feV_Sf_QYTUQ_eSQriTS[QVTQYTdQSXX][_Q_]QaV_VWY_SQ_eSQYZZSWSUQ][Qh]_ST_VYZQUYaYWS\bQUSZYdQ][Q]_eS[QYUjS[\SQ
f]T\SŵSTfS\QY[V\VTWQ]̂_Q]XQ_eSQf]TUV_V]TQieVfeQV\Q_eSQfŶ\SQ]XQ\̂feQYQ̀ZYVamQxeSQ̀]T\_[̂f_V]TQyYTYWS[QiVZZQh[ShY[SQ
èYTWSQr[US[\QYTUQ_eSQo[feV_Sf_QiVZZQV\\̂SQYQ̀S[_VXVfY_SQX][QRYdaST_Q][QR[]zSf_Q̀S[_VXVfY_SQX][QRYdaST_QVTQYff][UYTfSQ
iV_eQ_eSQUSfV\V]T\Q]XQ_eSQ{TV_VYZQtSfV\V]TQyYsS[m

LJMNOMOPO|QxeSQ̀]T_[Yf_Qk̂aQYTUQ̀]T_[Yf_QxVaSQ\eYZZQcSQYUẑ\_SUQVTQYff][UYTfSQiV_eQ_eSQ{TV_VYZQtSfV\V]TQyYsS[}\Q
USfV\V]TbQ\̂czSf_Q_]Q_eSQ[VWe_Q]XQSV_eS[QhY[_dQ_]Qh[]fSSUQVTQYff][UYTfSQiV_eQ_eV\Qo[_VfZSQp~mQxeSQo[feV_Sf_QiVZZQV\\̂SQ
S̀[_VXVfY_S\QX][QRYdaST_QVTQYff][UYTfSQiV_eQ_eSQUSfV\V]TQ]XQ_eSQ{TV_VYZQtSfV\V]TQyYsS[m

LJMNOMONJ������J���JG���������J����OQ{XQ_eSQ̀]T_[Yf_][QiV\eS\Q_]QaYsSQYQ̀ZYVaQX][QYTQVTf[SY\SQVTQ_eSQ̀]T_[Yf_Qk̂abQ
i[V__STQT]_VfSQY\Qh[]jVUSUQVTQkSf_V]TQp~mpm�QeS[SVTQ\eYZZQcSQWVjSTQcSX][SQh[]fSSUVTWQ_]QSgSf̂_SQ_eSQh][_V]TQ]XQ_eSQ�][sQ
_eY_QV\Q_eSQ\̂czSf_Q]XQ_eSQ̀ZYVamQ�][smQR[V][QT]_VfSQV\QT]_Q[SŵV[SUQX][Q̀ZYVa\Q[SZY_VTWQ_]QYTQSaS[WSTfdQSTUYTWS[VTWQZVXSQ
][Qh[]hS[_dQY[V\VTWQ̂TUS[QkSf_V]TQp�mqmp�m�mQxeSQ̀]T_[Yf_][QYW[SS\Q_eY_QYTQSgh[S\\Qf]TUV_V]TQh[SfSUST_Q_]Q_eSQ
]̀T_[Yf_][}\QST_V_ZSaST_Q_]QYTdQVTf[SY\SQVTQ_eSQ̀]T_[Yf_Qk̂aQ\eYZZQcSQX̂ZZQYTUQf]ahZS_SQf]ahZVYTfSQ_]Q_eSQ\Y_V\XYf_V]TQ
]XQ_eSQriTS[QiV_eQ_eSQ[SŵV[SaST_\Q]XQo[_VfZSQp~mQxeSQ̀]T_[Yf_][QYfsT]iZSUWS\Q_eSQT]QUYaYWS\QX][QUSZYdQh[]jV\V]T\Q
\S_QX][_eQVTQkSf_V]T\Q�m�m�QYTUQp~mpm�mpmqQeS[S]Xm

LJMNOMONOMJxeSQ̀]T_[Yf_][Q\eYZZQT]_QcSQST_V_ZSUQ_]QYTdQYUẑ\_aST_QVTQ_eSQ̀]T_[Yf_Qk̂aQ][Q̀]T_[Yf_QxVaSQVX�Q
OM xeSQ̀]T_[Yf_][QsTSiQ]XQ_eSQSgV\_STfSQ]XQ\̂feQf]TUV_V]T\QY_Q_eSQ_VaSQ̀]T_[Yf_][QaYUSQYQXVTYZQ

f]aaV_aST_Q_]QriTS[QVTQ[S\hSf_Q]XQ̀]T_[Yf_Qk̂aQYTUQ̀]T_[Yf_QxVaS\QcdQ_eSQ\̂caV\\V]TQ]XQYQcVUQ][Q
cSf]aVTWQc]̂TUQ̂TUS[QYQTSW]_VY_SUQf]T_[Yf_uQ][Q

O| xeSQSgV\_STfSQ]XQ\̂feQf]TUV_V]TQf]̂ZUQ[SY\]TYcZdQeYjSQcSSTQUV\f]jS[SUQ][Q[SjSYZSUQY\QYQ[S\̂Z_Q]XQYTdQ
SgYaVTY_V]TbQVTjS\_VWY_V]TbQSghZ][Y_V]TbQ_S\_Q][Q\_̂UdQ]XQ_eSQ\V_SQYTUQf]T_VŴ]̂\QY[SY\Q[SŵV[SUQcdQ_eSQ
�VUUVTWQ�SŵV[SaST_\Q][Q̀]T_[Yf_Qt]f̂aST_\Q_]QcSQf]TÛf_SUQcdQ][QX][Q_eSQ̀]T_[Yf_][Qh[V][Q_]Q
]̀T_[Yf_][}\QaYsVTWQ\̂feQXVTYZQf]aaV_aST_uQ

O� xeSQ̀]T_[Yf_][QXYVZSUQ_]QWVjSQ_eSQi[V__STQT]_VfSQiV_eVTQ_eSQ_VaSQYTUQY\Q[SŵV[SUQcdQkSf_V]TQp~mpm�uQ][
OP {XQ_eSQriTS[QYTUQ_eSQ̀]T_[Yf_][QY[SQ̂TYcZSQ_]QYW[SSQ]TQST_V_ZSaST_Q_]Q][QY\Q_]Q_eSQYa]̂T_Q][QZSTW_eQ]XQ

YTdQ\̂feQSŵV_YcZSQYUẑ\_aST_QVTQ_eSQ̀]T_[Yf_Qk̂aQ][Q̀]T_[Yf_QxVaS\bQYQfZYVaQaYdQcSQaYUSQ_eS[SX][SQ
Y\Qh[]jVUSUQVTQo[_VfZSQp~mQ�]iSjS[bQ_eSQriTS[bQ̀]T\_[̂f_V]TQyYTYWS[bQYTUQo[feV_Sf_Q\eYZZQT]_QcSQZVYcZSQ
_]Q_eSQ̀]T_[Yf_][QX][QYTdQfZYVa\bQf]\_\bQZ]\\S\Q][QUYaYWS\Q\̂\_YVTSUQcdQ_eSQ̀]T_[Yf_][Q]TQ][QVTQ
f]TTSf_V]TQiV_eQYTdQ]_eS[Qh[]zSf_Q][QYT_VfVhY_SUQh[]zSf_m

�

LJMNOMO�OMQ{XQ_eSQ̀]T_[Yf_][QiV\eS\Q_]QaYsSQYQ̀ZYVaQX][QYTQVTf[SY\SQVTQ_eSQ̀]T_[Yf_QxVaSbQT]_VfSQY\Qh[]jVUSUQVTQkSf_V]TQ
kSf_V]T\Qp~mpm�QYTUQp~mpm�Q\eYZZQcSQWVjSTmQxeSQ̀]T_[Yf_][}\Q̀ZYVaQ\eYZZQVTfẐUSQYTQS\_VaY_SQ]XQf]\_QYTUQ]XQ_eSQh[]cYcZSQ
SXXSf_Q]XQUSZYdQ]TQh[]W[S\\Q]XQ_eSQ�][smQ{TQ_eSQfY\SQ]XQYQf]T_VT̂VTWQUSZYdQ]TZdQ]TSQ̀ZYVaQV\QTSfS\\Y[dm

LJMNOMO�OMOMQoTQYhhZVfY_V]TQX][QSg_ST\V]TQ]XQ_VaSQâ \_Q\S_QX][_eQVTQUS_YVZQ_eSQfV[f̂a\_YTfS\Q_eY_QX][aQ_eSQcY\V\QX][Q_eSQ
Z̀YVabQ_eSQUY_SQ̂h]TQieVfeQSYfeQfŶ\SQ]XQUSZYdQcSWYTQ_]QYXXSf_Q_eSQh[]W[S\\Q]XQ_eSQ�][sbQ_eSQUY_SQ̂h]TQieVfeQSYfeQ
fŶ\SQ]XQUSZYdQfSY\SUQ_]QYXXSf_Q_eSQh[]W[S\\Q]XQ_eSQ�][sQYTUQ_eSQT̂acS[Q]XQUYd\}QVTf[SY\SQVTQ_eSQ̀]T_[Yf_QxVaSQ
fZYVaSUQY\QYQf]T\SŵSTfSQ]XQSYfeQ\̂feQfŶ\SQ]XQUSZYdmQxeSQ̀]T_[Yf_][Q\eYZZQh[]jVUSQ\̂feQ\̂hh][_VTWQU]f̂aST_Y_V]TQY\Q
_eSQriTS[bQ̀]T\_[̂f_V]TQyYTYWS[Q][Qo[feV_Sf_QaYdQ[SŵV[SQVTfẐUVTWbQieS[SQYhh[]h[VY_SbQYQ[SjV\SUQf]T\_[̂f_V]TQ
\feSÛZSQVTUVfY_VTWQYZZQ_eSQYf_VjV_VS\QYXXSf_SUQcdQ_eSQfV[f̂a\_YTfS\QX][aVTWQ_eSQcY\V\Q]XQ_eSQ̀ZYVaQX][QYTQVTf[SY\SQVTQ_eSQ
]̀T_[Yf_QxVaSm

LJMNOMO�OMO|�xeSQ̀]T_[Yf_][Q\eYZZQT]_QcSQST_V_ZSUQ_]QYQ\ShY[Y_SQVTf[SY\SQVTQ_eSQ̀]T_[Yf_QxVaSQX][QSYfeQ]TSQ]XQ_eSQT̂acS[Q
]XQfŶ\S\Q]XQUSZYdQieVfeQaYdQeYjSQf]Tf̂[[ST_Q][QVT_S[[SZY_SUQSXXSf_\Q]TQ_eSQh[]W[S\\Q]XQ_eSQ�][sbQ][QX][Qf]Tf̂[[ST_Q
USZYd\QÛSQ_]Q_eSQXŶZ_Q]XQ_eSQ̀]T_[Yf_][m
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FGHIJHJKJHJLMNOPMQRSTUVWTRUMVXUPPYMTOVTMVSMPZ[UPYYMWRS\]T]RSM[UPWP\PSTMTRMTOPMQRSTUVWTRÛYMPST]T_P̀PSTMTRMVSaMPZTPSY]RSM
RbMTOPMQRSTUVWTMN]̀PMYOV__McPMbd__MVS\MWR̀ [_PTPMWR̀ [_]VSWPMTRMTOPMYVT]YbVWT]RSMRbMTOPMefSPUMf]TOMTOPMUPgd]UP̀PSTYMRbM
hUT]W_PYMiMVS\Mjkl

FGHIJHJKJHJmMNOPMefSPUMYOV__MSRTMcPM_]Vc_PMTRMTOPMQRSTUVWTRUMRUMVSaMRbM]TYMndcWRSTUVWTRUMbRUMW_V]̀YoM]̀[VWTMWRYTYoM
PZTPS\P\MXPSPUV_MWRS\]T]RSYMRUM\P_VaM\V̀VXPYMRbMVSaMSVTdUPMWVdYP\McaMRUMVU]Y]SXMRdTMRbM\P_VaoM\]YUd[T]RSoM]STPUbPUPSWPoM
]SPbb]W]PSW]PYoM]̀[P\VSWPoMO]S\UVSWPoMVWWP_PUVT]RSoMUPYPgdPSW]SXoMYWOP\d_PM]̀[VWTYoM_VWpMRbMT]̀P_]SPYYMcaMTOPMefSPUM
RUM]TYMhUWO]TPWTMRUMQRSYTUdWT]RSMqVSVXPUoMVS\M_VWpMRbMWRRU\]SVT]RSMRUMYWOP\d_]SXoMWd̀ d_VT]rPM]̀[VWTMRbM̀d_T][_PM
WOVSXPMRU\PUYoMPUURUYMRUMR̀ ]YY]RSYM]SMTOPM\PY]XSMRbMTOPMsURtPWToM\P_VaMVS\MRTOPUM[PUbRÙVSWPM]̀[VWTYlMNOPMYR_PMUP̀P\aM
VXV]SYTMTOPMefSPUMbRUMYdWOM\P_VaYMYOV__McPMTOPMV__RfVSWPMRbMV\\]T]RSV_MT]̀PMbRUMWR̀ [_PT]RSMRbMTOPMuRUpoMTOPMV̀RdSTMRbM
fO]WOMYOV__McPMYdctPWTMTRMTOPMQ_V]̀YM[URWP\dUPMYPTMbRUTOMOPUP]SlMvZWP[TMTRMTOPMPZTPSToM]bMVSaoMPZ[UPYY_aM[URO]c]TP\McaM
_VfoMTOPMQRSTUVWTRUMPZ[UPYY_aMVXUPPYMSRTMTRM̀VpPMVS\MOPUPcaMfV]rPYMVSaMW_V]̀MbRUM\V̀VXPYMbRUM\P_VaoM]SW_d\]SXoMcdTM
SRTM_]̀]TP\MTRoMTORYPMUPYd_T]SXMbUR̀ M]SWUPVYP\M_VcRUMRUM̀VTPU]V_MWRYTYoMPZTPS\P\MXPSPUV_MWRS\]T]RSYoM\]UPWT]RSYMX]rPSMRUM
SRTMX]rPSMcaMTOPMefSPUoMQRSYTUdWT]RSMqVSVXPUoMRUMhUWO]TPWToM]SW_d\]SXMYWOP\d_]SXMVS\MWRRU\]SVT]RSMRbMTOPMuRUpwMTOPM
hUWO]TPWT̂YM[UP[VUVT]RSMRbM\UVf]SXYMVS\MY[PW]b]WVT]RSYMRUMTOPMQRSYTUdWT]RSMqVSVXPÛYMRUMhUWO]TPWT̂YMUPr]PfMRbMYOR[M
\UVf]SXYMVS\MUPgdPYTYMbRUM]SYTUdWT]RSYwMPUURUYMRUMR̀ ]YY]RSYM]SMTOPM\PY]XSMRbMTOPMsURtPWTwMRUoMRSMVWWRdSTMRbMVSaM\P_VaoM
\]YUd[T]RSoM]STPUbPUPSWPoM]̀[P\VSWPoM]SPbb]W]PSWaoM_VWpMRbM[UR\dWT]r]TaoMRcYTUdWT]RSMRUMO]S\UVSWPMbRUMVSaMWVdYPM
fOVTYRPrPUMcaMTOPMefSPUoMQRSYTUdWT]RSMqVSVXPUoMhUWO]TPWTMRUMVSaMRTOPUMQRSTUVWTRUMRUMnP[VUVTPMQRSTUVWTRUMRSMTOPM
sURtPWTMfOPTOPUMRUMSRTMbRUPYPPVc_PMRUMVST]W][VTP\lMNOPMQRSTUVWTRUMVXUPPYMTOVTM]TYMYR_PMU]XOTMVS\MUP̀P\aMTOPUPbRUPMYOV__M
cPMVSMPZTPSY]RSMRbMT]̀PoM]bMV[[UR[U]VTPlMxTM]YMP̀[OVY]yP\MTOVTMSRM̀RSPTVUaMUPWRrPUaM̀VaMcPMRcTV]SP\McaMTOPMQRSTUVWTRUM
bRUM\P_VaMVXV]SYTMTOPMefSPUoMQRSYTUdWT]RSMqVSVXPUoMhUWO]TPWToMRTOPUMQRSTUVWTRUMRUMnP[VUVTPMQRSTUVWTRUMcVYP\MRSMVSaM
UPVYRSMVS\MTOVTMTOPMQRSTUVWTRÛYMYR_PMUP̀P\aoM]bMV[[UR[U]VTPoM]YMV\\]T]RSV_MT]̀Pl

FGHIJHJKJzMxbMV\rPUYPMfPVTOPUMWRS\]T]RSYMVUPMTOPMcVY]YMbRUMVMQ_V]̀MbRUMV\\]T]RSV_MT]̀PoMYdWOMQ_V]̀MYOV__McPM\RWd̀ PSTP\M
caM\VTVMYdcYTVST]VT]SXMTOVTMfPVTOPUMWRS\]T]RSYMfPUPMVcSRÙV_MbRUMTOPM[PU]R\MRbMT]̀PoMWRd_\MSRTMOVrPMcPPSMUPVYRSVc_aM
VST]W][VTP\MVS\MOV\MVSMV\rPUYPMPbbPWTMRSMTOPMYWOP\d_P\MWRSYTUdWT]RSlMxSM[_VSS]SXMO]YMWRSYTUdWT]RSMYWOP\d_PMf]TO]SMTOPM
VXUPP\MQRSTUVWTMN]̀PoM]TMYOV__McPMVYYd̀ P\MTOVTMTOPMQRSTUVWTRUMOVYMVST]W][VTP\MTOPMV̀RdSTMRbMV\rPUYPMfPVTOPUM
WRS\]T]RSYMSRÙV_MTRMTOPMY]TPMRbMTOPMuRUpMbRUMTOPMYPVYRSMRUMYPVYRSYMRbMTOPMaPVUM]SrR_rP\lMeS_aMTORYPMfPVTOPUM\P_VaYM
VTTU]cdTVc_PMTRMRTOPUMTOVSMSRÙV_MfPVTOPUMWRS\]T]RSYMf]__McPMWRSY]\PUP\McaMTOPMhUWO]TPWTl

FGHIJHJ{G|}~���G��G��}~��G���G����������~}�G�}�}���JMNOPMQRSTUVWTRUMVS\MefSPUMfV]rPMQ_V]̀YMVXV]SYTMPVWOMRTOPUM
bRUMWRSYPgdPST]V_M\V̀VXPYMfV]rPYMVSaMVS\MV__MW_V]̀YMbRUMWRSYPgdPST]V_M\V̀VXPYMRbMVSaMp]S\MVS\MSVTdUPMVU]Y]SXMRdTMRbM
RUMUP_VT]SXMTRMTO]YMQRSTUVWTlMNO]YM̀dTdV_MfV]rPUM]SW_d\PY

JH \V̀VXPYM]SWdUUP\McaMTOPMefSPUMbRUMUPSTV_MPZ[PSYPYoMbRUM_RYYPYMRbMdYPoM]SWR̀ PoM[URb]ToMb]SVSW]SXoM
cdY]SPYYMVS\MUP[dTVT]RSoMVS\MbRUM_RYYMRbM̀VSVXP̀PSTMRUMP̀[_RaPPM[UR\dWT]r]TaMRUMRbMTOPMYPUr]WPYMRbMYdWOM
[PUYRSYwMVS\

Jz \V̀VXPYM]SWdUUP\McaMTOPMQRSTUVWTRUMbRUM[U]SW][V_MRbb]WPMPZ[PSYPYM]SW_d\]SXMTOPMWR̀ [PSYVT]RSMRbM
[PUYRSSP_MYTVT]RSP\MTOPUPoMbRUM_RYYPYMRbMb]SVSW]SXoMcdY]SPYYMVS\MUP[dTVT]RSoMVS\MbRUM_RYYMRbM[URb]TMPZWP[TM
VST]W][VTP\M[URb]TMVU]Y]SXM\]UPWT_aMbUR̀ MTOPMuRUpl

NO]YM̀dTdV_MfV]rPUM]YMV[[_]WVc_PoMf]TORdTM_]̀]TVT]RSoMTRMV__MWRSYPgdPST]V_M\V̀VXPYM\dPMTRMP]TOPUM[VUTâYMTPÙ]SVT]RSM]SM
VWWRU\VSWPMf]TOMhUT]W_PMj�lM�RTO]SXMWRSTV]SP\M]SMTO]YMnPWT]RSMjkljl�MYOV__McPM\PP̀P\MTRM[UPW_d\PMVYYPYỲPSTMRbM
_]gd]\VTP\M\V̀VXPYoMfOPSMV[[_]WVc_PoM]SMVWWRU\VSWPMf]TOMTOPMUPgd]UP̀PSTYMRbMTOPMQRSTUVWTM�RWd̀ PSTYlfV]rPUMRbM
WRSYPgdPST]V_M\V̀VXPYMYOV__MYdUr]rPMTPÙ]SVT]RSMRbMTOPMQRSTUVWTl
����G{�

FGHIJzJHMQ_V]̀YoMQ_V]̀YMcaMTOPMQRSTUVWTRUoMPZW_d\]SXMTORYPMfOPUPMTOPMWRS\]T]RSMX]r]SXMU]YPMTRMTOPMQ_V]̀M]YMb]UYTM
\]YWRrPUP\MVbTPUMPZ[]UVT]RSMRbMTOPM[PU]R\MbRUMWRUUPWT]RSMRbMTOPMuRUpMYPTMbRUTOM]SMnPWT]RSMj�l�l�MRUMVU]Y]SXMdS\PUMnPWT]RSYM
j�l�oMj�l�oMVS\MjjlkoMYOV__McPMUPbPUUP\MTRMTOPMxS]T]V_M�PW]Y]RSMqVpPUMbRUM]S]T]V_M\PW]Y]RSlMNOPMhUWO]TPWTMf]__MYPUrPMVYMTOPM
xS]T]V_M�PW]Y]RSMqVpPUoMdS_PYYMRTOPUf]YPM]S\]WVTP\M]SMTOPMhXUPP̀PSTlMvZWP[TMbRUMTORYPMQ_V]̀YMcaMTOPMQRSTUVWTRUM
PZW_d\P\McaMTO]YMnPWT]RSMjkl�ljoMVSM]S]T]V_M\PW]Y]RSMYOV__McPMUPgd]UP\MVYMVMWRS\]T]RSM[UPWP\PSTMTRM̀P\]VT]RSMc]S\]SXM
\]Y[dTPMUPYR_dT]RSMRbMVSaMQ_V]̀lMxbMVSM]S]T]V_M\PW]Y]RSMOVYMSRTMcPPSMUPS\PUP\Mf]TO]SM��M\VaYMVbTPUMTOPMQRSTUVWTRÛYM
Q_V]̀MOVYMcPPSMUPbPUUP\MTRMTOPMxS]T]V_M�PW]Y]RSMqVpPUoMTOPM[VUTaMVYYPUT]SXMTOPMQ_V]̀M̀VaM\P̀VS\M̀P\]VT]RSMVS\M
QRSTUVWTRUM̀VaM[URWPP\Mf]TOMc]S\]SXM\]Y[dTPMUPYR_dT]RSMf]TORdTMVM\PW]Y]RSMOVr]SXMcPPSMUPS\PUP\lM�S_PYYMTOPMxS]T]V_M
�PW]Y]RSMqVpPUMVS\MV__MVbbPWTP\M[VUT]PYMVXUPPoMTOPMxS]T]V_M�PW]Y]RSMqVpPUMf]__MSRTM\PW]\PM\]Y[dTPYMcPTfPPSMTOPM
QRSTUVWTRUMVS\M[PUYRSYMRUMPST]T]PYMRTOPUMTOVSMTOPMefSPUl
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FGHIJKJKLMNOLPQRSRTULVOWRXRYQLZT[O\L]RUUL\ÔRO]L_UTR̀XLabLSNOL_YQS\TWSY\LTQcL]RSNRQLSOQLcTbXLYdLSNOL\OWOReSLYdLTL_UTR̀L
ST[OLYQOLY\L̀Y\OLYdLSNOLdYUUY]RQfLTWSRYQXgLhijL\OklOXSLTccRSRYQTULXleeY\SRQfLcTSTLd\Ỳ LSNOLWUTR̀TQSLY\LTL\OXeYQXOL]RSNL
XleeY\SRQfLcTSTLd\Ỳ LSNOLYSNO\LeT\SbmLhnjL\OoOWSLSNOL_UTR̀LRQL]NYUOLY\LRQLeT\SmLhpjLTee\ŶOLSNOL_UTR̀mLhqjLXlffOXSLTL
WỲ e\Ỳ RXOmLY\LhrjLTĉRXOLSNOLeT\SROXLSNTSLSNOLPQRSRTULVOWRXRYQLZT[O\LRXLlQTaUOLSYL\OXYÛOLSNOL_UTR̀LRdLSNOLPQRSRTUL
VOWRXRYQLZT[O\LUTW[XLXlddRWROQSLRQdY\̀TSRYQLSYLÔTUlTSOLSNOL̀O\RSXLYdLSNOL_UTR̀LY\LRdLSNOLPQRSRTULVOWRXRYQLZT[O\L
WYQWUlcOXLSNTSmLRQLSNOLPQRSRTULVOWRXRYQLZT[O\sXLXYUOLcRXW\OSRYQmLRSL]YlUcLaOLRQTee\Ye\RTSOLdY\LSNOLPQRSRTULVOWRXRYQLZT[O\L
SYL\OXYÛOLSNOL_UTR̀t

FGHIJKJuLPQLÔTUlTSRQfL_UTR̀XmL_UTR̀XLabLSNOL_YQS\TWSY\mLSNOLPQRSRTULVOWRXRYQLZT[O\L̀TbmLalSLXNTUULQYSLaOLYaURfTSOcLSYmL
WYQXlUSL]RSNLY\LXOO[LRQdY\̀TSRYQLd\Ỳ LORSNO\LeT\SbLY\Ld\Ỳ LeO\XYQXL]RSNLXeOWRTUL[QY]UOcfOLY\LOveO\SRXOL]NYL̀TbLTXXRXSL
SNOLPQRSRTULVOWRXRYQLZT[O\LRQL\OQcO\RQfLTLcOWRXRYQtLMNOLPQRSRTULVOWRXRYQLZT[O\L̀TbL\OklOXSLSNOLw]QO\LSYLTlSNY\RxOL
\OSOQSRYQLYdLXlWNLeO\XYQXLTSLSNOLw]QO\sXLOveOQXOt

FGHIJKJyLPdLSNOLPQRSRTULVOWRXRYQLZT[O\L\OklOXSXLTLeT\SbLSYLe\ŶRcOLTL\OXeYQXOLSYLTL_UTR̀LabLSNOL_YQS\TWSY\LY\LSYLdl\QRXNL
TccRSRYQTULXleeY\SRQfLcTSTmLXlWNLeT\SbLXNTUUL\OXeYQcmL]RSNRQLSOQLizLcTbXLTdSO\L\OWOReSLYdLSNOLXlWNL\OklOXSmLTQcLXNTUUL
ORSNO\LhijLe\ŶRcOLTL\OXeYQXOLYQLSNOL\OklOXSOcLXleeY\SRQfLcTSTmLhnjLTĉRXOLSNOLPQRSRTULVOWRXRYQLZT[O\L]NOQLSNOL\OXeYQXOL
Y\LXleeY\SRQfLcTSTL]RUULaOLdl\QRXNOcmLdl\QRXNOcLY\LhpjLTĉRXOLSNOLPQRSRTULVOWRXRYQLZT[O\LSNTSLQYLXleeY\SRQfLcTSTL]RUULaOL
dl\QRXNOctL{eYQL\OWOReSLYdLSNOL\OXeYQXOLY\LXleeY\SRQfLcTSTmLRdLTQbmLSNOLPQRSRTULVOWRXRYQLZT[O\L]RUULORSNO\L\OoOWSLY\L
Tee\ŶOLSNOL_UTR̀LabLSNOL_YQS\TWSY\LRQL]NYUOLY\LRQLeT\St

FGHIJKJILMNOLPQRSRTULVOWRXRYQLZT[O\L]RUUL\OQcO\LTQLRQRSRTULcOWRXRYQLTee\ŶRQfLY\L\OoOWSRQfLSNOL_UTR̀mL_UTR̀LabLSNOL
_YQS\TWSY\mLY\LRQcRWTSRQfLSNTSLSNOLPQRSRTULVOWRXRYQLZT[O\LRXLlQTaUOLSYL\OXYÛOLSNOL_UTR̀tLMNRXLRQRSRTULcOWRXRYQLXNTUULhijL
aOLRQL]\RSRQf|LhnjLXSTSOLSNOL\OTXYQXLSNO\OdY\|LTQcLhpjLQYSRdbLSNOLeT\SROXmLSNOL_YQXS\lWSRYQLZTQTfO\mLTQcLSNOL}\WNRSOWSmLRdL
SNOL}\WNRSOWSLeT\SROXLTQcLSNOL}\WNRSOWSLTQcL_YQXS\lWSRYQLZTQTfO\mLRdLSNOL}\WNRSOWSLY\L_YQXS\lWSRYQLZTQTfO\LRXLQYSL
XO\̂RQfLTXLSNOLPQRSRTULVOWRXRYQLZT[O\mLYdLTQbLWNTQfOLRQLSNOL_YQS\TWSL~l̀ LY\L_YQS\TWSLMR̀OLY\LaYSNtLMNOLRQRSRTULcOWRXRYQL
XNTUULaOLdRQTULTQcLaRQcRQfLYQLSNOLeT\SROXLalSLXlaoOWSLSYL̀OcRTSRYQLTQcmLRdLSNOLeT\SROXLdTRULSYL\OXYÛOLSNOR\LcRXelSOLSN\YlfNL
ÒcRTSRYQmLSYLaRQcRQfLcRXelSOL\OXYUlSRYQt

FGHIJKJ�L�RSNO\LeT\SbL̀TbLdRUOLdY\L̀OcRTSRYQLYdLTQLRQRSRTULcOWRXRYQLTSLTQbLSR̀OmLXlaoOWSLSYLSNOLSO\̀XLYdL~OWSRYQL
irtnt�titPQSOQSRYQTUUbLỲ RSSOct

FGHIJKJ�JHL�RSNO\LeT\SbL̀TbmL]RSNRQLpzLcTbXLd\Ỳ LSNOLcTSOLYdL\OWOReSLYdLTQLRQRSRTULcOWRXRYQmLcÒTQcLRQL]\RSRQfLSNTSLSNOL
YSNO\LeT\SbLdRUOLdY\L̀OcRTSRYQtLPdLXlWNLTLcÒTQcLRXL̀TcOLTQcLSNOLeT\SbL\OWOR̂RQfLSNOLcÒTQcLdTRUXLSYLdRUOLdY\L̀OcRTSRYQL
]RSNRQLpzLcTbXLYdL\OWOReSLSNO\OYdmLSNOQLaYSNLeT\SROXL]TR̂OLSNOR\L\RfNSXLSYL̀OcRTSOLY\Lel\XlOLaRQcRQfLcRXelSOL\OXYUlSRYQL
e\YWOOcRQfXL]RSNL\OXeOWSLSYLSNOLRQRSRTULcOWRXRYQtPQSOQSRYQTUUbLỲ RSSOct

FGHIJKJ�LPQLSNOLÔOQSLYdLTL_UTR̀LTfTRQXSLSNOL_YQS\TWSY\mLSNOLw]QO\L̀TbmLalSLRXLQYSLYaURfTSOcLSYmLQYSRdbLSNOLXl\OSbmLRdLTQbmL
YdLSNOLQTSl\OLTQcLT̀YlQSLYdLSNOL_UTR̀tLPdLSNOL_UTR̀L\OUTSOXLSYLTLeYXXRaRURSbLYdLTL_YQS\TWSY\sXLcOdTlUSmLSNOLw]QO\L̀TbmL
alSLRXLQYSLYaURfTSOcLSYmLQYSRdbLSNOLXl\OSbLTQcL\OklOXSLSNOLXl\OSbsXLTXXRXSTQWOLRQL\OXYÛRQfLSNOLWYQS\ŶO\XbtPQSOQSRYQTUUbL
Ỳ RSSOct

FGHIJKJ�LPdLTL_UTR̀LabLSNOL_YQS\TWSY\L\OUTSOXLSYLY\LRXLSNOLXlaoOWSLYdLTL̀OWNTQRWsXLUROQmLSNOLeT\SbLTXXO\SRQfLXlWNL_UTR̀L
T̀bLe\YWOOcLRQLTWWY\cTQWOL]RSNLTeeURWTaUOLUT]LSYLWỲ eUbL]RSNLSNOLUROQLQYSRWOLY\LdRURQfLcOTcURQOXt

�������GH�����������G����������
FGH�JHG�����G�����������
FGH�JHJH�MNOL_YQS\TWSY\LXNTUUL̀TRQSTRQLeYURWROXLdY\LOklTULÒeUYb̀ OQSLYeeY\SlQRSbLdY\LWYQXS\lWSRYQLÒeUYb̀ OQStL
Vl\RQfLeO\dY\̀TQWOLYdLSNOL}f\OÒOQSmLSNOL_YQS\TWSY\LTf\OOXLTXLdYUUY]Xg

FGH�JHJKLMNOL_YQS\TWSY\LTQcLRSXL~laWYQS\TWSY\XLXNTUULQYSLcRXW\R̀RQTSOLTfTRQXSLTQbLÒeUYbOOLY\LTeeURWTQSLdY\L
ÒeUYb̀ OQSLaOWTlXOLYdL\TWOmL\OURfRYQmLWYUY\mLXOvL���� ¡¢��£¤¥¦§�̈©£ª�¢ª¦«¬¤̈ª¡§ ¤®¦�ª�¥§¥�®�¬LY\LQTSRYQTULY\RfRQtL
MNOL_YQS\TWSY\LXNTUULST[OLTddR\̀TSR̂OLTWSRYQLSYLOQXl\OLSNTSLTUULTeeURWTQSXLT\OLÒeUYbOcmLTQcLSNTSLÒeUYbOOXLT\OLS\OTSOcL
cl\RQfLÒeUYb̀ OQSL]RSNYlSL\OfT\cLSYLSNOR\L\TWOmL\OURfRYQmLWYUY\mLXOvm¤���� ¡¢��£¤¥¦§�̈©£ª�¢ª¦«¬¤̈ª¡§ ¤®¦�ª�¥§¥�®�¬LL
Y\LQTSRYQTULY\RfRQtL~lWNLTWSRYQLXNTUULRQWUlcOmLalSLQYSLaOLUR̀RSOcLSYmLSNOLdYUUY]RQfgLÒeUYb̀ OQSmLlef\TcRQfmLcÒYSRYQLY\L
S\TQXdO\|L\OW\lRS̀OQSLY\L\OW\lRS̀OQSLTĉO\SRXRQf|LUTbYddLY\LSO\̀RQTSRYQ|L\TSOXLYdLeTbLY\LYSNO\LdY\̀XLYdLWỲ eOQXTSRYQ|L
TQcLXOUOWSRYQLdY\LS\TRQRQfmLRQWUlcRQfLTee\OQSRWOXNReLTQcLYQ̄SNŌoYaLS\TRQRQftL
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FGHIJHJKLMNOPQRSTUVWTRUPXYZZP[R\TPVS]P̂OO[P[R\TO]PYSPWRS\[YW_R_\P[ZVWO\̀PaRUPOb[ZRcOO\PVS]PV[[ZYWVST\PaRUP
Ob[ZRcbOST̀PSRTYWO\PRdTVYSO]PdcPTNOPQRSTUVWTRUPaURbPTNOPeOXPfRÛPgTVTOPhYiY\YRSPRaPj_bVSPkYlNT\PV\P\OTPaRUTNPYSPTNOP
mOSOUVZPkOl_ZVTYRS\PRaPTNVTPhYiY\YRSPVTPnPefQkkPoppqrsVt̀P\_WNPWRS\[YW_R_\P[ZVWO\PTRPdOPV\P]OaYSO]PYSPnPefQkkP
oppqrsdt̀PVS]P\_WNPRTNOUP[R\TYSl\PV\PTNVTPhYiY\YRSPbVcPUOu_YUOPXYTNPUO\[OWTPTRPeOXPfRÛPgTVTOv\PZVX\̀PWR]O\̀PU_ZO\̀PVS]P
UOl_ZVTYRS\PlRiOUSYSlP]Y\WUYbYSVTYRSPYSPOb[ZRcbOSTq

FGHIJHJwPMNOPQRSTUVWTRUPXYZZP\TVTOPYSPVZZP\RZYWYTVTYRS\PRUPV]iOUTY\ObOST\PaRUPOb[ZRcOO\P[ZVWO]Pdc̀PRUPRSPdONVZàPRaPTNOP
QRSTUVWTRÙPTNVTPVZZPu_VZYaYO]PV[[ZYWVST\PXYZZPdOPVaaRU]O]POu_VZPOb[ZRcbOSTPR[[RUT_SYTYO\PXYTNR_TP]Y\WUYbYSVTYRSP
dOWV_\OPRaPUVWÒPWUOO]̀PWRZRUP̀xyz{|}~�����~��|����x��y��y��{|xyz���|��~y����~��{PRUPSVTYRSVZPRUYlYSqP

FGHIJHJ�GMNOPQRSTUVWTRUPXYZZPWRb[ZcPXYTNP[URiY\YRS\PRaPgOWTYRS\P�n���nnPRaPTNOP��OW_TYiOP�VXPVS]PXYTNPTNOPQYiYZP
kYlNT\P�VX̀PXYZZPa_USY\NPVZZPYSaRUbVTYRSPVS]PUO[RUT\P]OObO]PSOWO\\VUcPdcPTNOPgTVTOPQRbbY\\YRSOUPRaPj_bVSPkYlNT\P
_S]OUPTNO\OPSRS�]Y\WUYbYSVTYRSPWZV_\O\PVS]P\_WNP\OWTYRS\PRaPTNOP��OW_TYiOP�VX̀PVS]PXYZZP[OUbYTPVWWO\\PTRPTNOP
QRSTUVWTRUv\PdRR̂\̀PUOWRU]\PVS]PVWWR_ST\PdcPTNOP�XSOÙPTNOPgTVTOPQRbbY\\YRSOUPRaPj_bVSPkYlNT\̀PTNOP�TTRUSOcP
mOSOUVZPVS]PTNOP�S]_\TUYVZPQRbbY\\YRSOUPaRUPTNOP[_U[R\O\PRaPYSiO\TYlVTYRSPTRPV\WOUTVYSPWRb[ZYVSWOPXYTNPTNO\OP
SRS]Y\WUYbYSVTYRSPWZV_\O\PVS]P\_WNP\OWTYRS\PRaPTNOP��OW_TYiOP�VXPVS]PQYiYZPkYlNT\P�VXq

FGHIJHJIGMNOPQRSTUVWTRUPXYZZP\OS]PTRPOVWNPZVdRUP_SYRS̀PRUPUO[UO\OSTVTYiO\PRaPXRÛOU\̀PXYTNPXNYWNPYTPNV\̀PRUPY\PdR_S]PdcP
VPWRZZOWTYiOPdVUlVYSYSlPRUPRTNOUP�lUOObOSTPRUP_S]OU\TVS]YSlPSRTYWO\PRdTVYSO]PaURbPTNOPgTVTOPQRbbY\\YRSOUPRaPj_bVSP
kYlNT\̀PV]iY\YSlP\_WNP�VdRUP�SYRSPRUPUO[UO\OSTVTYiOPRaPTNOPQRSTUVWTRUv\P�lUOObOSTP_S]OUPUOu_YUObOST\PRaPTNY\P�UTYWZOqP
�aPTNOPQRSTUVWTRUPXV\P]YUOWTO]PTRP]RP\RPdcP�XSOUPV\P[VUTPRaPTNOP�Y]̀PTNOPQRSTUVWTRUP\NVZZPUOu_O\TP\_WNPZVdRUP_SYRSPRUP
UO[UO\OSTVTYiOPTRPa_USY\NPNYbPXYTNPVPXUYTTOSP\TVTObOSTPTNVTP\_WNPZVdRUP_SYRSPRUPUO[UO\OSTVTYiOPXYZZPSRTP]Y\WUYbYSVTOP
dOWV_\OPRaPUVWÒPWUOO]̀PWRZRÙ|xyz{|}~�����~��|����x��y��y��{|xyz���|��~y����~��{PPRUPSVTYRSVZPRUYlYSPVS]PTNVTP\_WNP
ZVdRUP_SYRSPRUPUO[UO\OSTVTYiOPOYTNOUPXYZZPVaaYUbVTYiOZcPWRR[OUVTOPXYTNYSPTNOPZYbYT\PRaPYT\PZOlVZPVS]PWRSTUVWT_VZPV_TNRUYTcP
YSPTNOPYb[ZObOSTVTYRSPRaPTNOP[RZYWcPVS]P[URiY\YRS\PRaPTNO\OPSRS�]Y\WUYbYSVTYRSPWZV_\O\PRUPTNVTPYTPWRS\OST\PVS]PVlUOO\P
TNVTPUOWU_YTbOSTPVWWRU]VSWOPXYTNPTNOP[_U[R\O\PVS]P[URiY\YRS\PRaPTNO\OPSRS�]Y\WUYbYSVTYRSPWZV_\O\qP�aP\_WNPZVdRUP_SYRSP
RUPUO[UO\OSTVTYiOPaVYZ\PRUPUOa_\O\PTRPWRb[ZcPXYTNP\_WNPVPUOu_O\TPTNVTPYTPa_USY\NP\_WNPVP\TVTObOST̀PTNOPQRSTUVWTRUP\NVZZP
[URb[TZcPSRTYacPTNOP�XSOUPVS]PgTVTOPQRbbY\\YRSOUPRaPj_bVSPkYlNT\PRaP\_WNPaVYZ_UOPRUPUOa_\VZq

FGHIJHJ�PMNOP�lUOObOSTPbVcPdOPaRUTNXYTNPWVSWOZO]̀PTOUbYSVTO]PRUP\_\[OS]O]PYSPXNRZÒPRUPYSP[VUT̀PdcP�XSOUP_[RSPTNOP
dV\Y\PRaPVPaYS]YSlPbV]OPdcPTNOPgTVTOPhYiY\YRSPRaPj_bVSPkYlNT\̀PTNVTPTNOPQRSTUVWTRUPNV\PSRTPWRb[ZYO]PXYTNPTNO\OP
SRS�]Y\WUYbYSVTYRSPWZV_\O\̀PVS]PTNOPQRSTUVWTRUPbVcPdOP]OWZVUO]PYSOZYlYdZOPaRUPa_T_UOPQRSTUVWT\PbV]OPdc̀PRUPYSPdONVZaP
RàPTNOPgTVTÒPRUP�_TNRUYTcPRUP�lOSWcPRaPTNOPgTVTÒPRUPjR_\YSlP�_TNRUYTcPRUPVSP�UdVSPkOSOXVZP�lOSWc̀PRUPQRSTUVWT\P
UOu_YUYSlPTNOPV[[URiVZPRaPTNOPQRbbY\\YRSOUPRaPjR_\YSlPVS]PQRbb_SYTcPkOSOXVZ̀P_STYZPYTPNV\P\VTY\aYO]PTNOPgTVTOP
hYiY\YRSPRaPj_bVSPkYlNT\̀PTNVTPYTPNV\PO\TVdZY\NO]PVS]PY\PWVUUcYSlPR_TPVP[URlUVbPYSPWRSaRUbYTcPXYTNPTNOP[URiY\YRS\PRaP
TNO\OPSRS�]Y\WUYbYSVTYRSPWZV_\O\qPg_WNPaYS]YSl\P\NVZZPdOPbV]OPdcPTNOPgTVTOPhYiY\YRSPRaPj_bVSPkYlNT\PVaTOUP
WRSWYZYVTYRSPOaaRUT\PdcPTNOPhYiY\YRSPNViOPaVYZO]PTRPVWNYOiOPWRb[ZYVSWOPXYTNPTNO\OPSRS�]Y\WUYbYSVTYRSPWZV_\O\PVS]PVaTOUP
VPiOUYaYO]PWRb[ZVYSTPNV\PdOOSPaYZO]PXYTNPTNOPhYiY\YRS̀PSRTYWOPTNOUORaPNV\PdOOSPlYiOSPTRPTNOPQRSTUVWTRÙPVS]PVSP
R[[RUT_SYTcPNV\PdOOSPVaaRU]O]PdcPTNOPQRSTUVWTRUPTRPdOPNOVU]P[_dZYWZcPYSPVWWRU]VSWOPXYTNPTNOP��OW_TYiOP�VXqPg_WNP
\VSWTYRS\PbVcPdOPYb[R\O]PVS]PUObO]YO\PYSiR̂O]PYbbO]YVTOZcPRàPRUPYSPV]]YTYRSPTRP\VSWTYRSPYSPUObO]YO\PRTNOUXY\OP
[URiY]O]PdcPZVXqP�aPTNOP�lUOObOSTPY\PWVSWOZO]PRUPTOUbYSVTO]P_S]OUP[URiY\YRS\PRaPTNY\P�UTYWZÒPYSPV]]YTYRSPTRPRTNOUPUYlNT\P
RaP�XSOUP[URiY]O]PYSPTNOP�lUOObOSTP_[RSPYT\PdUOVWNPdcPTNOPQRSTUVWTRÙPTNOPQRSTUVWTRUPXYZZPNRZ]P�XSOUPNVUbZO\\P
VlVYS\TPVScPV]]YTYRSVZPO�[OS\O\PRUPWR\T\PYSW_UUO]PdcP�XSOUPYSPWRb[ZOTYSlPTNOPXRÛPRUPYSP[_UWNV\YSlPTNOP\OUiYWO\̀P
bVTOUYVZ\̀POu_Y[bOSTPRUP\_[[ZYO\PWRSTOb[ZVTO]PdcP�lUOObOSTPVS]P�XSOUPbVcPXYTNNRZ]P[VcbOST\PaURbPTNOPQRSTUVWTRUP
YSPVSPVbR_STP\_aaYWYOSTPaRUPTNY\P[_U[R\OPVS]PUOWR_U\OPbVcPdOPNV]PVlVYS\TPV_TNRUYTcPRSPTNOP�OUaRUbVSWOP�RS]PYaP
SOWO\\VUcq

FGHIJHJ�GMNOPQRSTUVWTRUPXYZZPYSWZ_]OPTNOP[URiY\YRS\PRaPTNY\P�UTYWZOPYSPOiOUcP\_dWRSTUVWTPRUP[_UWNV\OPRU]OUPYSP\_WNPVP
bVSSOUPTNVTP\_WNP[URiY\YRS\PXYZZPdOPdYS]YSlP_[RSPOVWNP\_dWRSTUVWTRUPRUPiOS]RUPV\PTRPR[OUVTYRS\PTRPdOP[OUaRUbO]PXYTNYSP
TNOPgTVTOPRaPeOXPfRÛqPMNOPQRSTUVWTRUPXYZZPTV̂OP\_WNPVWTYRSPYSPOSaRUWYSlP\_WNP[URiY\YRS\PRaP\_WNP\_dWRSTUVWTRUPRUP
[_UWNV\OPRU]OUPV\PTNOPgTVTOPhYiY\YRSPRaPj_bVSPkYlNT\PRUPTNOP�XSOUPbVcP]YUOWT̀PYSWZ_]YSlP\VSWTYRS\PRUPUObO]YO\PaRUP
SRS�WRb[ZYVSWOqP�aPTNOPQRSTUVWTRUPdOWRbO\PYSiRZiO]PYSPRUPY\PTNUOVTOSO]PXYTNPZYTYlVTYRSPXYTNPVP\_dWRSTUVWTRUPRUPVP
iOS]RÙPV\PVPUO\_ZTPRaP\_WNP]YUOWTYRSPdcPTNOPgTVTOPhYiY\YRSPRaPj_bVSPkYlNT\̀PTNOPQRSTUVWTRUP\NVZZP[URb[TZcP\RPSRTYacPTNOP
�XSOUPVS]PTNOP�TTRUSOcPmOSOUVZ̀PUOu_O\TYSlPTNOP�TTRUSOcPmOSOUVZPTRPYSTOUiOSOPVS]P[URTOWTPTNOPYSTOUO\T\PRaPTNOPgTVTOPRaP
eOXPfRÛq
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FGHIJKGLMNOPQGRSGTUUVWNXY
FGHIJKJH�Z[\]̂_̀abcda_b][\b\ef]cgb\\h]a_]a[\]ib_jkhk_̀h]_l]mcbcgbci[]nopqc]c̀r]sopqe]_l]a[\]t\u]v_bw]xaca\]yk̀c̀d\]
zcu]c̀r]x\dak_̀]n{oqc]_l]a[\]t\u]v_bw]|\̀\bcs]}~̀kdkics]zcu�]u[kd[]b\�~kb\]a[ca]~i_̀]a[\]b\l~hcs]_l]c]i\bh_̀�]
u[\̀]dcss\r]e\l_b\]c]gbc̀r]�~bf�][\cr]_l]c]xaca\]r\icba�\̀a�]a\�i_bcbf]xaca\]d_��khhk_̀]_b]_a[\b]xaca\]cg\̀df�]_b]a[\]
_bgc̀k�\r]dbk�\]achw]l_bd\]k̀]a[\]�\icba�\̀a]_l]zcu�]u[kd[]kh]\�i_u\b\r]a_]d_�i\s]a[\]caa\̀rc̀d\]_l]ukà\hh\h]c̀r]
\�c�k̀\]a[\�]~̀r\b]_ca[�]a_]a\haklf]k̀]c̀]k̀j\hakgcak_̀]d_̀d\b̀k̀g]c̀f]abc̀hcdak_̀]_b]d_̀abcda][cr]uka[]a[\]xaca\�]c̀f]
i_skakdcs]h~erkjkhk_̀]a[\b\_l�]c]i~eskd]c~a[_bkaf]_b]uka[]c̀f]i~eskd]r\icba�\̀a�]cg\̀df]_b]_llkdkcs]_l]a[\]xaca\]_b]_l]c̀f]
i_skakdcs]h~erkjkhk_̀]a[\b\_l]_b]_l]c]i~eskd]c~a[_bkaf�]a_]hkg̀]c]uckj\b]_l]k��~̀kaf]cgck̀ha]h~eh\�~\̀a]dbk�k̀cs]
ib_h\d~ak_̀]_b]a_]c̀hu\b]c̀f]b\s\jc̀a]�~\hak_̀]d_̀d\b̀k̀g]h~d[]abc̀hcdak_̀]_b]d_̀abcda�

FGHIJKJHJH�x~d[]i\bh_̀�]c̀r]c̀f]lkb��]icbà\bh[ki]_b]d_bi_bcak_̀]_l]u[kd[][\]kh]c]�\�e\b�]icbà\b�]rkb\da_b]_b]_llkd\b]
h[css]e\]rkh�~csklk\r]lb_�]a[\b\cla\b]h\ssk̀g]a_]_b]h~e�kaak̀g]ekrh]a_]_b]b\d\kjk̀g]cucbrh]lb_�]_b]\̀a\bk̀g]k̀a_]c̀f]
d_̀abcdah]uka[]t\u]v_bw]xaca\]_b]c̀f]i~eskd]r\icba�\̀a�]cg\̀df]_b]_llkdkcs]a[\b\_l]l_b]g__rh�]u_bw]_b]h\bjkd\h�]l_b]c]
i\bk_r]_l]lkj\]f\cbh]cla\b]h~d[]b\l~hcs�

FGH�J�G�P�NMXNRW
FGHIJKJHJK��̀f]c̀r]css]d_̀abcdah]�cr\]uka[]a[\]xaca\]_l]t\u]v_bw�]_b]c̀f]i~eskd]r\icba�\̀a�]cg\̀df]_b]_llkdkcs]a[\b\_l]
hk̀d\]a[\]\ll\dakj\]rca\]_l]a[kh]scu�]ef]h~d[]i\bh_̀�]c̀r]ef]c̀]lkb��]icbà\bh[ki]_b]d_bi_bcak_̀]_l]u[kd[][\]kh]c]�\�e\b�]
icbà\b�]rkb\da_b]_b]_llkd\b]�cf]e\]dc̀d\s\r]_b]a\b�k̀ca\r]ef]a[\]xaca\]_l]t\u]v_bw]uka[_~a]k̀d~bbk̀g]c̀f]i\̀csaf]_b]
rc�cg\h]_̀]cdd_~̀a]_l]h~d[]dc̀d\sscak_̀]_b]a\b�k̀cak_̀�]e~a]c̀f]�_̀\fh]_ù k̀g]ef]a[\]xaca\]_l]t\u]v_bw]l_b]g__rh]
r\skj\b\r]_b]u_bw]r_̀\]ibk_b]a_]a[\]dc̀d\sscak_̀]_b]a\b�k̀cak_̀]h[css]e\]ickr�

FGHIJ�G�RW��R��V�NOPG��MV�PGM�G�P�VNQP�G�YG���G�PWPQM�G�VWN�N�M�G�M�G�P�XNRWGH����
FGH�J�JH]̂sck�h�]rkhi~a\h�]_b]_a[\b]�caa\bh]k̀]d_̀ab_j\bhf]cbkhk̀g]_~a]_l]_b]b\sca\r]a_]a[\]̂_̀abcda�]\�d\ia]a[_h\]uckj\r]
ch]ib_jkr\r]l_b]k̀]x\dak_̀h]p�n{���]p�n{���]c̀r]n��n���]h[css]e\]h~e�\da]a_]�\rkcak_̀]ch]c]d_̀rkak_̀]ib\d\r\̀a]a_]ek̀rk̀g]
rkhi~a\]b\h_s~ak_̀�

FGHIJ�JH��j\bf]ekr]_b]ib_i_hcs][\b\cla\b]�cr\]a_]c]i_skakdcs]h~erkjkhk_̀]_l]a[\]haca\]_b]c̀f]i~eskd]r\icba�\̀a�]cg\̀df]
_b]_llkdkcs]a[\b\_l]u[\b\]d_�i\akakj\]ekrrk̀g]kh]b\�~kb\r]ef]haca~a\�]b~s\�]b\g~scak_̀]_b]s_dcs]scu�]l_b]u_bw]_b]h\bjkd\h]
i\bl_b�\r]_b]a_]e\]i\bl_b�\r]_b]g__rh]h_sr]_b]a_]e\]h_sr�]h[css]d_̀ack̀]a[\]l_ss_uk̀g]haca\�\̀a]h~ehdbke\r]ef]a[\]
ekrr\b]c̀r]cllkb�\r]ef]h~d[]ekrr\b]ch]ab~\]~̀r\b]a[\]i\̀csak\h]_l]i\b�~bf ]t_̀qd_ss~hkj\]ekrrk̀g]d\baklkdcak_̀�

FGH�J�JK]Z[\]icbak\h]h[css]\̀r\cj_b]a_]b\h_sj\]a[\kb]̂sck�h]ef]�\rkcak_̀]u[kd[�]~̀s\hh]a[\]icbak\h]�~a~cssf]cgb\\]
_a[\bukh\�]h[css]e\]cr�k̀kha\b\r]ef]a[\]��\bkdc̀]�bekabcak_̀]�hh_dkcak_̀]k̀]cdd_brc̀d\]uka[]kah]̂_̀hab~dak_̀]¡̀r~habf]
}\rkcak_̀]mb_d\r~b\h]k̀]\ll\da]_̀]a[\]rca\]_l]a[\]�gb\\�\̀a�]�]b\�~\ha]l_b]�\rkcak_̀]h[css]e\]�cr\]k̀]ubkak̀g�]
r\skj\b\r]a_]a[\]_a[\b]icbaf]a_]a[\]̂_̀abcda�]c̀r]lks\r]uka[]a[\]i\bh_̀]_b]\̀akaf]cr�k̀kha\bk̀g]a[\]�\rkcak_̀�]Z[\]
b\�~\ha]�cf]e\]�cr\]d_̀d~bb\̀asf]uka[]a[\]lksk̀g]_l]ek̀rk̀g]rkhi~a\]b\h_s~ak_̀]ib_d\\rk̀gh]e~a�]k̀]h~d[]\j\̀a�]
�\rkcak_̀]h[css]ib_d\\r]k̀]crjc̀d\]_l]ek̀rk̀g]rkhi~a\]b\h_s~ak_̀]ib_d\\rk̀gh�]u[kd[]h[css]e\]hacf\r]i\̀rk̀g]
�\rkcak_̀]l_b]c]i\bk_r]_l]¢{]rcfh]lb_�]a[\]rca\]_l]lksk̀g�]~̀s\hh]hacf\r]l_b]c]s_̀g\b]i\bk_r]ef]cgb\\�\̀a]_l]a[\]icbak\h]
_b]d_~ba]_br\b�]¡l]c̀]cbekabcak_̀]kh]hacf\r]i~bh~c̀a]a_]a[kh]x\dak_̀]n��o�£�]a[\]icbak\h]�cf]̀_̀\a[\s\hh]ib_d\\r]a_]a[\]
h\s\dak_̀]_l]a[\]cbekabca_b¤h¥]c̀r]cgb\\]~i_̀]c]hd[\r~s\]l_b]sca\b]ib_d\\rk̀gh�

FGHIJ�JK�¦f]h~e�khhk_̀]_l]a[kh]ekr�]\cd[]ekrr\b]c̀r]\cd[]i\bh_̀]hkg̀k̀g]_̀]e\[csl]_l]c̀f]ekrr\b]d\baklk\h�]c̀r]k̀]a[\]
dch\]_l]c]�_k̀a]ekr]\cd[]icbaf]a[\b\a_]d\baklk\h]ch]a_]kah]_ù]_bgc̀k�cak_̀�]~̀r\b]i\̀csaf]_l]i\b�~bf�]a[ca]a_]a[\]e\ha]_l]
ẁ_us\rg\]c̀r]e\sk\l�]a[\]l_ss_uk̀g 

FGH�J�J�]�ka[\b]icbaf]�cf�]uka[k̀]o{]rcfh]lb_�]a[\]rca\]a[ca]�\rkcak_̀][ch]e\\̀]d_̀ds~r\r]uka[_~a]b\h_s~ak_̀]_l]a[\]
rkhi~a\]_b]¢{]rcfh]cla\b]�\rkcak_̀][ch]e\\̀]r\�c̀r\r]uka[_~a]b\h_s~ak_̀]_l]a[\]rkhi~a\�]r\�c̀r]k̀]ubkak̀g]a[ca]a[\]
_a[\b]icbaf]lks\]l_b]ek̀rk̀g]rkhi~a\]b\h_s~ak_̀�]¡l]h~d[]c]r\�c̀r]kh]�cr\]c̀r]a[\]icbaf]b\d\kjk̀g]a[\]r\�c̀r]lcksh]a_]lks\]
l_b]ek̀rk̀g]rkhi~a\]b\h_s~ak_̀]uka[k̀]¢{]rcfh]cla\b]b\d\kia]a[\b\_l�]a[\̀]e_a[]icbak\h]uckj\]a[\kb]bkg[ah]a_]ek̀rk̀g]
rkhi~a\]b\h_s~ak_̀]ib_d\\rk̀gh]uka[]b\hi\da]a_]a[\]k̀kakcs]r\dkhk_̀�

FGHIJ�JKJH�Z[\]ibkd\h]k̀]a[kh]ekr][cj\]e\\̀]cbbkj\r]ca]k̀r\i\̀r\̀asf]uka[_~a]d_ss~hk_̀�]d_̀h~sacak_̀�]d_��~̀kdcak_̀�]
_b]cgb\\�\̀a�]l_b]a[\]i~bi_h\]_l]b\habkdak̀g]d_�i\akak_̀h�]ch]a_]c̀f]�caa\b]b\scak̀g]a_]h~d[]ibkd\h]uka[]c̀f]_a[\b]ekrr\b]
_b]uka[]c̀f]d_�i\aka_b�

FGHIJ�JKJK�§̀s\hh]_a[\bukh\]b\�~kb\r]ef]scu�]a[\]ibkd\h]u[kd[][cj\]e\\̀]�~_a\r]k̀]a[kh]ekr][cj\]̀_a]e\\̀]ẁ_uk̀gsf]
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FGHIJKHLFMNOMPQLMNGFFLRMSTFMUGJJMTKPMVTKUGTWJOMNLMFGHIJKHLFMNOMPQLMNGFFLRMXRGKRMPKMKXLTGTWYMFGRLIPJOMKRMGTFGRLIPJOYMPKM
STOMKPQLRMNGFFLRMKRMPKMSTOMIKZXLPGPKR[

\]̂_̀àbMcQLMXSRPGLHMHQSJJMHQSRLMPQLMZLFGSPKRdHMeLLMSTFMSTOMeGJGTWMeLLHMLfgSJJO[McQLMZLFGSPGKTMHQSJJMNLMQLJFMGTMPQLMXJSILM
UQLRLMPQLMhRKiLIPMGHMJKISPLFYMgTJLHHMSTKPQLRMJKISPGKTMGHMZgPgSJJOMSWRLLFMgXKT[MjWRLLZLTPHMRLSIQLFMGTMZLFGSPGKTMHQSJJM
NLMLTeKRILSNJLMSHMHLPPJLZLTPMSWRLLZLTPHMGTMSTOMIKgRPMQSkGTWMigRGHFGIPGKTMPQLRLKe[

\]̂l̀àm̀a�nKMSPPLZXPMQSHMNLLTMZSFLMKRMUGJJMNLMZSFLMNOMPQLMNGFFLRMPKMGTFgILMSTOMKPQLRMXLRHKTYMXSRPTLRHQGXMKRM
IKRXKRSPGKTMPKMHgNZGPMKRMTKPMPKMHgNZGPMSMNGFMeKRMPQLMXgRXKHLMKeMRLHPRGIPGTWMIKZXLPGPGKT[

\]̂l̀àa�jMNGFMHQSJJMTKPMNLMIKTHGFLRLFMeKRMSUSRFMTKRMHQSJJMSTOMSUSRFMNLMZSFLMUQLRLMRLfgGRLZLTPHMKeMPQGHMjRPGIJLMQSkLM
TKPMNLLTMIKZXJGLFMUGPQoMXRKkGFLFMQKULkLRYMPQSPMGTMSTOMISHLMPQLMNGFFLRMISTTKPMZSVLMPQLMeKRLWKGTWMILRPGeGISPGKTYMPQLM
NGFFLRMHQSJJMHKMHPSPLMSTFMHQSJJMegRTGHQMUGPQMPQLMNGFMSMHGWTLFMHPSPLZLTPMUQGIQMHLPMeKRPQMGTMFLPSGJMPQLMRLSHKTHMPQLRLeKRL[M
pQLRLMRLfgGRLZLTPHMKeMPQGHMjRPGIJLMQSkLMTKPMNLLTMIKZXJGLFMUGPQYMPQLMNGFMHQSJJMTKPMNLMIKTHGFLRLFMeKRMSUSRFMTKRMHQSJJM
STOMSUSRFMNOMZSFLMgTJLHHMPQLMQLSFMKeMPQLMXgRIQSHGTWMSWLTPMKeMPQLMXKJGPGISJMHgNFGkGHGKTYMXgNJGIMFLXSRPZLTPYMSWLTIOMKRM
KeeGIGSJMPQLRLKeMPKMUQGIQMPQLMNGFMGHMZSFLYMKRMQGHMFLHGWTLLYMFLPLRZGTLHMPQSPMHgIQMFGHIJKHgRLMUSHMTKPMZSFLMeKRMPQLMXgRXKHLM
KeMRLHPRGIPGTWMIKZXLPGPGKT[M

\]̂_̀b]qrsturvutwx
\]̂l̀àb�cQLMeSIPMPQSPMSMNGFFLRMySzMQSHMXgNJGHQLFMXRGILMJGHPHYMRSPLHYMKRMPSRGeeHMIKkLRGTWMGPLZHMNLGTWMXRKIgRLFYMyNzMQSHM
GTeKRZLFMXRKHXLIPGkLMIgHPKZLRHMKeMXRKXKHLFYMKRMXLTFGTWYMXgNJGISPGKTMKeMTLUMKRMRLkGHLFMXRGILMJGHPMeKRMHgIQMGPLZHYMKRMyIzM
QSHMHKJFMPQLMHSZLMGPLZHMPKMKPQLRMIgHPKZLRHMSPMPQLMHSZLMXRGILHMNLGTWMNGFHYMFKLHMTKPMIKTHPGPgPLMSMFGHIJKHgRLMUGPQGTMPQLM
ZLSTGTWMKeMPQGHMjRPGIJL[M

\]̂l̀à_�jTOMNGFMQLRLSePLRMZSFLMPKMSTOMXKJGPGISJMHgNFGkGHGKTMKeMPQLMHPSPLMKRMSTOMXgNJGIMFLXSRPZLTPYMSWLTIOMKeeGIGSJM
PQLRLKeMNOMSMIKRXKRSPLMNGFFLRMeKRMUKRVMKRMHLRkGILHMXLReKRZLFMKRMPKMNLMXLReKRZLFMKRMWKKFMHKJFMKRMPKMNLMHKJFYMUQLRLM
IKZXLPGPGkLMNGFFGTWMGHMRLfgGRLFMNOMHPSPgPLYMRgJLYMRLWgJSPGKTYMKRMJKISJMJSUYMSTFMUQLRLMHgIQMNGFMIKTPSGTHMPQLMILRPGeGISPGKTM
RLeLRRLFMPKMGTMHgNFGkGHGKTMKTLMKeMPQGHMHLIPGKTYMHQSJJMNLMFLLZLFMPKMQSkLMNLLTMSgPQKRG{LFMHQSJJMNLMFLLZLFMPKMGTIJgFLMPQLM
HGWTGTWMSTFMHgNZGHHGKTMKeMPQLMNGFMSTFMPQLMGTIJgHGKTMPQLRLGTMKeMPQLMILRPGeGISPLMSHMPKMTKT|IKJJgHGKTMSHMPQLMSIPMSTFMFLLFMKeM
PQLMIKRXKRSPGKT[

\]̂_̀b̀̂M}eMPQLMXSRPGLHMQSkLMHLJLIPLFMSRNGPRSPGKTMSHMPQLMZLPQKFMeKRMNGTFGTWMFGHXgPLMRLHKJgPGKTMGTMPQLMjWRLLZLTPYMSTOM
~JSGZMHgNiLIPMPKYMNgPMTKPMRLHKJkLFMNOYMZLFGSPGKTMHQSJJMNLMHgNiLIPMPKMSRNGPRSPGKTMUQGIQYMgTJLHHMPQLMXSRPGLHMZgPgSJJOMSWRLLM
KPQLRUGHLYMHQSJJMNLMSFZGTGHPLRLFMNOMPQLMjZLRGISTMjRNGPRSPGKTMjHHKIGSPGKTMGTMSIIKRFSTILMUGPQMGPHM~KTHPRgIPGKTM}TFgHPROM
jRNGPRSPGKTM�gJLHMGTMLeeLIPMKTMPQLMFSPLMKeMPQLMjWRLLZLTP[McQLMjRNGPRSPGKTMHQSJJMNLMIKTFgIPLFMGTMPQLMXJSILMUQLRLMPQLM
hRKiLIPMGHMJKISPLFYMgTJLHHMSTKPQLRMJKISPGKTMGHMZgPgSJJOMSWRLLFMgXKT[MjMFLZSTFMeKRMSRNGPRSPGKTMHQSJJMNLMZSFLMGTMURGPGTWYM
FLJGkLRLFMPKMPQLMKPQLRMXSRPOMPKMPQLM~KTPRSIPYMSTFMeGJLFMUGPQMPQLMXLRHKTMKRMLTPGPOMSFZGTGHPLRGTWMPQLMSRNGPRSPGKT[]cQLMXSRPOM
eGJGTWMSMTKPGILMKeMFLZSTFMeKRMSRNGPRSPGKTMZgHPMSHHLRPMGTMPQLMFLZSTFMSJJM~JSGZHMPQLTMVTKUTMPKMPQSPMXSRPOMKTMUQGIQM
SRNGPRSPGKTMGHMXLRZGPPLFMPKMNLMFLZSTFLF[

\]̂l̀b]q��t�x��xu]w�]��s�t�]�wxurv�u�
jHMXRKkGFLFMGTM�LIPGKTM���MKeMPQLM�LTLRSJM�gTGIGXSJM�SUYMPQLM~KTPRSIPKRMGHMXRKQGNGPLFMeRKZMSHHGWTGTWYMPRSTHeLRRGTWYM
IKTkLOGTWYMHgNJLPPGTWMKRMKPQLRUGHLMFGHXKHGTWMKeMPQLMHSZLYMKRMKeMQGHMRGWQPMPGPJLYMKRMGTPLRLHPMPQLRLGTYMKRMQGHMXKULRMPKM
L�LIgPLMHgIQMIKTPRSIPMKRMSTOMKPQLRMXLRHKTMKRMIKRXKRSPGKTMUGPQKgPMPQLMXRLkGKgHMIKTHLTPMGTMURGPGTWMKeMPQLMKeeGILRYMNKSRFM
KRMSWLTIOMSUSRFGTWMPQLMIKTPRSIP[MM}eMSTOMIKTPRSIPKRYMPKMUQKZMSTOMIKTPRSIPMGHMJLPYMWRSTPLFMSTFMSUSRFLFYMSHMRLfgGRLFMNOM
JSUYMNOMSTOMKeeGILRYMNKSRFMKRMSWLTIOMGTMSMXKJGPGISJMHgNFGkGHGKTYMKRMKeMSTOMFGHPRGIPMPQLRLGTYMHQSJJMUGPQKgPMPQLMXRLkGKgHM
URGPPLTMIKTHLTPMHXLIGeGLFMGTMHgNFGkGHGKTMKTLMKeMPQGHMHLIPGKTYMSHHGWTYMPRSTHeLRYMIKTkLOYMHgNJLPMKRMKPQLRUGHLMFGHXKHLMKeM
HgIQMIKTPRSIPYMKRMQGHMRGWQPYMPGPJLMKRMGTPLRLHPMPQLRLGTYMKRMQGHMXKULRMPKML�LIgPLMHgIQMIKTPRSIPYMPKMSTOMKPQLRMXLRHKTMKRM
IKRXKRSPGKTYMPQLMKeeGILRYMNKSRFMKRMSWLTIOMUQGIQMJLPYMZSFLYMWRSTPLFYMKRMSUSRFLFMHgIQMIKTPRSIPMHQSJJMRLkKVLMSTFMSTTgJM
HgIQMIKTPRSIPYMSTFMPQLMXKJGPGISJMHgNFGkGHGKTMKRMFGHPRGIPMPQLRLGTYMSHMPQLMISHLMZSOMNLYMSTFMHgIQMKeeGILRYMNKSRFMKRMSWLTIOM
HQSJJMNLMRLJGLkLFMSTFMFGHIQSRWLFMeKRZMSTOMSTFMSJJMJGSNGJGPOMSTFMKNJGWSPGKTHMWRKUGTWMKgPMKeMHgIQMIKTPRSIPMPKMHgIQM
IKTPRSIPKRYMSTFMPKMPQLMXLRHKTMKRMIKRXKRSPGKTMPKMUQGIQMHgIQMIKTPRSIPMHQSJJMQSkLMNLLTMSHHGWTLFYMPRSTHeLRRLFYMIKTkLOLFYM
HgNJLPMKRMKPQLRUGHLMFGHXKHLFMKeYMSTFMHgIQMIKTPRSIPKRYMSTFMQGHMSHHGWTLLHYMPRSTHeLRLLHMKRMHgNJLHHLLHMHQSJJMeKReLGPMSTFMJKHLM
SJJMZKTLOHYMPQLRLPKeKRLMLSRTLFMgTFLRMHgIQMIKTPRSIPYML�ILXPMHKMZgIQMSHMZSOMNLMRLfgGRLFMPKMXSOMQGHMLZXJKOLLH[MMcQLM
XRKkGHGKTHMKeMPQGHMHLIPGKTMHQSJJMTKPMQGTFLRYMXRLkLTPYMKRMSeeLIPMSTMSHHGWTZLTPMNOMSTOMHgIQMIKTPRSIPKRMeKRMPQLMNLTLeGPMKeMQGHM
IRLFGPKRHMZSFLMXgRHgSTPMPKMPQLMJSUHMKeMPQGHMHPSPL[



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

DE

FGHIJKGLMNOPQRQMNSMNO
TUVWUXYZ[Z\[Z]̂[_X̀̂[_a]\\bW[cdXeYWZ[fe\b̂Yâ[eY[ghUaXZe\Y[caZ[ij_cfgj[b̂deWbXZe\Yk[XYh[TXVZ[lm[\̀[Z]̂[n̂dUbXZe\YW[
\̀[Z]̂[o\ppeWWe\ŶV[\̀[ghUaXZe\Yq[XYr[eYhesehUXb[t]\q[XW[X[V̂WUbZ[\̀[Z]̂eV[t\Vu[\Y[Z]eW[aXveZXb[vV\ŵaZq[tebb[p\ŝ[i\V[
pedVXẐk[eY[XYh[\UZ[\̀[WZUĥYZ[\aaUvêh[XV̂XW[̀\V[p\V̂[Z]XY[̀eŝ[ixk[hXrW[X[r̂XVq[pUWZ[ŷ[̀eYd̂VvVeYẐhz[{]̂[o\YZVXaZ\V[
W]Xbb[ŷ[V̂Wv\YWeyb̂[Z\[̂YWUV̂[Z]XZ[eZ[iXYh[eZW[̂pvb\r̂ Ŵk[XV̂[eY[̀Ubb[a\pvbeXYâ[teZ][Z]̂[̀eYd̂VvVeYZeYd[vV\seWe\YW[|̂t[
}\Vu~W[_cfg[�̂deWbXZe\Y[XYh[TXVZ[lm[\̀[Z]̂[n̂dUbXZe\YW[\̀[Z]̂[o\ppeWWe\ŶV[\̀[ghUaXZe\Y[XZ[Z]̂[o\YZVXaZ\V~W[W\b̂[
a\WZ[XYh[̂�v̂YŴz

FGHKJ�JHJH[c[ĥpXYh[̀\V[XVyeZVXZe\Y[W]Xbb[ŷ[pXĥ[Y\[̂XVbêV[Z]XY[a\YaUVV̂YZbr[teZ][Z]̂[̀ebeYd[\̀[X[V̂�ÛWZ[̀\V[
p̂heXZe\Yq[yUZ[eY[Y\[̂ŝYZ[W]Xbb[eZ[ŷ[pXĥ[X̀ẐV[Z]̂[hXẐ[t]̂Y[Z]̂[eYWZeZUZe\Y[\̀[b̂dXb[\V[̂�UeZXyb̂[vV\â ĥeYdW[yXŴh[\Y[
Z]̂[obXep[t\Ubh[ŷ[yXVV̂h[yr[Z]̂[XvvbeaXyb̂[WZXZUẐ[\̀[bepeZXZe\YWz[�\V[WZXZUẐ[\̀[bepeZXZe\YW[vUVv\ŴWq[V̂âevZ[\̀[X[
tVeZẐY[ĥpXYh[̀\V[XVyeZVXZe\Y[yr[Z]̂[v̂VW\Y[\V[̂YZeZr[XhpeYeWẐVeYd[Z]̂[XVyeZVXZe\Y[W]Xbb[a\YWZeZUẐ[Z]̂[eYWZeZUZe\Y[\̀[
b̂dXb[\V[̂�UeZXyb̂[vV\â ĥeYdW[yXŴh[\Y[Z]̂[obXepz

�������GH�������G����G�����G�����G���G������������
FGH�JHG��Q�MNOG���Q�
FGHKJ�J�[{]̂[XtXVh[V̂YĥV̂h[yr[Z]̂[XVyeZVXZ\V[\V[XVyeZVXZ\VW[W]Xbb[ŷ[̀eYXbq[XYh[wUhdp̂YZ[pXr[ŷ[̂YẐV̂h[Uv\Y[eZ[eY[
Xaa\VhXYâ[teZ][XvvbeaXyb̂[bXt[eY[XYr[a\UVZ[]XseYd[wUVeWheaZe\Y[Z]̂V̂\̀z

FGH�JHJH[{]̂[o\YZVXaZ\V[Wv̂aèeaXbbr[XdV̂̂W[XW[V̂�UeV̂h[yr[Z]̂[|̂t[}\Vu[_ZXẐ[�Xy\V[�Xt[ij�Xy\V[�Xtjkq[_̂aZe\YW[
���[XYh[����hq[XW[Xp̂Yĥhq[Z]XZ 

JH |\[bXy\V̂Vq[t\VûVq[\V[p̂a]XYea[eY[Z]̂[̂pvb\r[\̀[Z]̂[o\YZVXaZ\Vq[_Uya\YZVXaZ\V[\V[\Z]̂V[v̂VW\Y[h\eYd[
\V[a\YZVXaZeYd[Z\[h\[Z]̂[t]\b̂[\V[XYr[vXVZ[\̀[Z]̂[t\Vu[eYabUĥh[eY[Z]̂[o\YZVXaZ[¡\aUp̂YZW[W]Xbb[ŷ[
v̂VpeZẐh[\V[V̂�UeV̂h[Z\[t\Vu[p\V̂[Z]XY[̂ed]Z[]\UVW[eY[XYr[\Ŷ[aXb̂YhXV[hXr[\V[p\V̂[Z]XY[̀eŝ[ixk[hXrW[
eY[XYr[\Ŷ[t̂ ûq[̂�âvZ[Z\[Z]̂[̂�ẐYZ[v̂VpeZẐh[eY[Z]̂[aXŴ[\̀[̂�ZVX\VheYXVr[̂p̂Vd̂YaêW[ĥWaVeŷh[eY[
Z]̂[�Xy\V[�Xtz

J� {]̂[tXd̂W[Z\[ŷ[vXeh[Z\[̂Xa][bXy\V̂Vq[t\VûVq[\V[p̂a]XYea[eY[Z]̂[̂pvb\r[\̀[Z]̂[o\YZVXaZ\Vq[
_Uya\YZVXaZ\Vq[\V[\Z]̂V[v̂VW\Y[h\eYd[\V[a\YZVXaZeYd[Z\[h\[Xbb[\V[XYr[vXVZ[\̀[Z]̂[t\Vu[eYabUĥh[eY[Z]̂[
o\YZVXaZ[¡\aUp̂YZW[̀\V[X[b̂dXb[hXr~W[t\Vu[W]Xbb[ŷ[Y\Z[b̂WW[Z]XY[Z]̂[vV̂sXebeYd[VXẐ[\̀[tXd̂W[XW[ĥ èŶh[
yr[Z]̂[�Xy\V[�Xtz

J¢ gXa][bXy\V̂Vq[t\VupXY[\V[p̂a]XYea[̂pvb\r̂h[yr[Z]̂[o\YZVXaZ\Vq[X[_Uya\YZVXaZ\Vq[\V[\Z]̂V[v̂VW\Y[
h\eYd[\V[a\YZVXaZeYd[Z\[h\[Xbb[\V[XYr[vXVZ[\̀[Z]̂[t\Vu[eYabUĥh[eY[Z]̂[o\YZVXaZ[¡\aUp̂YZW[W]Xbb[ŷ[
vV\seĥh[Z]̂[WUvvb̂p̂YZW[V̂�UeV̂h[yr[cVZeab̂[l[\̀[Z]̂[�Xy\V[�Xtz

J� {]̂[peYepUp[]\UVbr[VXẐ[\̀[tXd̂[Z\[ŷ[vXeh[W]Xbb[ŷ[Y\Z[b̂WW[Z]XY[Z]XZ[WZXẐh[eY[Z]̂[£̂ŶVXb[o\YheZe\YWq[
XYh[W]Xbb[ŷ[XW[ĥWedYXẐh[yr[Z]̂[eYhUWZVeXb[o\ppeWWe\ŶVz

JK {]̂[o\YZVXaZ\V~W[XYh[XYr[_Uya\YZVXaZ\V~W[\V[\Z]̂V[v̂VW\Y~W[̀ebeYd[\̀[vXrV\bbW[eY[X[pXYŶV[vV̂WaVeŷh[yr[
WUyheseWe\Y[¤�X[\̀[_̂aZe\Y[���[\̀[Z]̂[�Xy\V[�Xt[W]Xbb[ŷ[X[a\YheZe\Y[vV̂âĥYZ[Z\[Z]̂[Z\[Z]̂[¥tŶV~W[
vXrp̂YZ[\̀[XYr[WUpW[hÛ[XYh[\teYd[Z\[Z]̂[o\YZVXaZ\Vq[_Uya\YZVXaZ\V[\V[\Z]̂V[vXVZr[̀\V[t\Vu[h\Ŷ[\Y[
\V[teZ][V̂Wv̂aZ[Z\[Z]̂[TV\ŵaZz

FGH�J�G�¦OPG�¦SP�
FGHKJ�J¢[{]̂[̀\V̂d\eYd[XdV̂̂ p̂YZ[Z\[XVyeZVXẐ[XYh[\Z]̂V[XdV̂̂ p̂YZW[Z\[XVyeZVXẐ[teZ][XY[XhheZe\YXb[v̂VW\Y[\V[̂YZeZr[hUbr[
a\YŴYẐh[Z\[yr[vXVZêW[Z\[Z]̂[cdV̂̂ p̂YZq[W]Xbb[ŷ[Wv̂aèeaXbbr[̂Ỳ\VâXyb̂[UYĥV[XvvbeaXyb̂[bXt[eY[XYr[a\UVZ[]XseYd[
wUVeWheaZe\Y[Z]̂V̂\̀z

FGH�J�JH�{]̂[o\YZVXaZ\V[Wv̂aèeaXbbr[XdV̂̂Wq[XW[V̂�UeV̂h[yr[Z]̂[�Xy\V[�Xtq[Z]XZ[Z]̂[o\YZVXaZ[pXr[ŷ[̀\V̀̂eẐh[XYh[Y\[
WUp[vXeh[̀\V[XYr[t\Vu[h\Ŷ[Z]̂V̂UYĥV[\Y[X[Ŵa\Yh[a\YseaZe\Y[̀\V[tebb̀Ubbr[vXreYd[b̂WW[Z]XY 

JH Z]̂[vV̂sXebeYd[tXd̂[VXẐW[XW[vV\seĥh[eY[�Xy\V[�Xt[_̂aZe\Y[���i¤k[XW[Xp̂Yĥhq[\Vq
J� Z]̂[peYepUp[tXd̂[VXẐW[XW[vV\seĥh[eY[�Xy\V[�Xt[_̂aZe\Y[����hq[XW[Xp̂Yĥhz

FGH�J�J��{]̂[o\YZVXaZ\V[W]Xbb[a\pvbr[teZ][TV̂sXebeYd[§Xd̂[nXẐW[XW[eWWÛh[yr[Z]̂[_ZXẐ[\̀[|̂t[}\Vu[¡̂vXVZp̂YZ[\̀[
�Xy\V[̀\V[Z]̂[b\aXZe\Y[XYh[hUVXZe\Y[\̀[Z]eW[TV\ŵaZz[oUVV̂YZ[tXd̂[VXẐW[̀\V[Z]eW[vV\ŵaZ[XV̂[eYabUĥh[eY[Z]̂[TV\ŵaZ[
¨XYUXb[XW[vXVZ[\̀[Z]̂[o\YZVXaZ[¡\aUp̂YZWz[{]̂[o\YZVXaZ\V[eW[V̂Wv\YWeyb̂[Z\[V̂dUbXVbr[V̂sêt[jTV̂sXebeYd[§Xd̂[
_a]̂hUb̂W©ªvhXẐWj[XsXebXyb̂[\Y[Z]̂[jTV̂sXebeYd[§Xd̂©TUybea[§\Vuj[beYu[\Y[_ZXẐ[\̀[|̂t[}\Vu[¡̂vXVZp̂YZ[\̀[�Xy\V[
j«UWeŶWW[eY[|̂t[}\Vuj[t̂y[vXd̂[itttzbXy\VzWZXẐzYrzd\sk[Z\[eĥYZèr[XYh[epvb̂p̂YZ[XYr[XvvbeaXyb̂[a]XYd̂W[Z\[
TV̂sXebeYd[§Xd̂[nXẐW[hUVeYd[Z]̂[TV\ŵaZz
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FGHIJKJKGLMNOMPQRSTQMNGMUGVMQNRWU
FGHXJYJZ�[\]̂_̀abcdeb̀ĉf\dgĝèhigĵklb\̂dgĝb\]̂c]mnlc]h]abf̂̀ôb\]̂pdq̀ĉpdk̂r]ebl̀âsstudv̂df̂dh]aw]wv̂
c]xdcwlax̂hdawdb̀cĵfnqhlffl̀ầ ôe]cblol]ŵidjc̀gĝc]ècwfv̂k\le\̂f\dgĝq]̂laegnw]ŵklb\̂]de\̂diigledbl̀âòĉ
idjh]aby

FGHIJKJKJĤrnqz]eb̂b̀̂b\]̂cng]f̂̀ôb\]̂{h]cledâ{cqlbcdbl̀â{ff̀eldbl̀ầ ĉ̀b\]ĉdiigledqg]̂dcqlbcdbl̀âcng]fv̂]lb\]ĉ
idcbĵhdĵèaf̀glwdb]̂dâdcqlbcdbl̀âèawneb]ŵnaw]ĉb\lf̂{xc]]h]ab̂klb\̂daĵ̀ b\]ĉdcqlbcdbl̀âb̀̂k\le\̂lb̂lf̂d̂idcbĵ
ic̀|lw]ŵb\db̂}~�̂b\]̂dcqlbcdbl̀âdxc]]h]ab̂x̀|]calax̂b\]̂̀b\]ĉdcqlbcdbl̀âi]chlbf̂èaf̀glwdbl̀av̂}s�̂b\]̂dcqlbcdbl̀af̂b̀̂
q]̂èaf̀glwdb]ŵfnqfbdabldggĵla|̀g|]̂èhh̀ âmn]fbl̀af̂̀ôgdk̂ c̀̂odebv̂daŵ}��̂b\]̂dcqlbcdbl̀af̂]hig̀ĵhdb]cldggĵ
flhlgdĉic̀e]wncdĝcng]f̂daŵh]b\̀wf̂òĉf]g]eblax̂dcqlbcdb̀c}f�y

FGHIJKJKJŶrnqz]eb̂b̀̂b\]̂cng]f̂̀ôb\]̂{h]cledâ{cqlbcdbl̀â{ff̀eldbl̀ầ ĉ̀b\]ĉdiigledqg]̂dcqlbcdbl̀âcng]fv̂]lb\]ĉ
idcbĵhdĵlaegnw]̂qĵz̀law]ĉi]cf̀af̂̀ĉ]ablbl]f̂fnqfbdabldggĵla|̀g|]ŵlâd̂èhh̀ âmn]fbl̀ầ ôgdk̂ c̀̂odeb̂k\̀f]̂
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NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

 

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 4 
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 Labor Rate Sheet 

NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

 
 
             

 
 
 

 

 

 

 

 

 

 

PROJECT  

       
Nanuet Union Free School District – Phase 4 Projects  

DATE            

CONTRACT NO.        

KSQ PROJ. # 2211003.00 CONTRACTOR         

 

 

 

 

 

 

 

LABOR RATES 

DIRECTIONS   

All contractors are requested to submit a schedule of labor rates to be used for the duration of this project.  Please provide a separate rate for 

each trade classification for the work of this contract.  These rates will be used to determine labor charges on any additional work of this 

contract. (Submit a separate sheet for each wage period). 

 

  

WAGE PERIOD         

  

LABOR CLASSIFICATION        

 Straight Time Over Time  Double Time  

 Base Rate  $     

'Benefits  $     

Subtotal  $     

 All Payroll Taxes       % of Base Rate $     

Total Straight Time (Rate/Hour)  $     
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NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 
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KLMJNOPJQRSTUVWTRUJVSXJYZUPT[\J]R̂ST_[JVSXJ̀PaPUV__[\Jb̂SXJTOPc̀P_aP̀\JTOP̂UJOP̂Ù\JPdPWZTRÙ\JVXĉŜ̀TUVTRÙ\J
Z̀WWP̀̀RÙJVSXJV̀̀ êS̀JTRJTOPJfgSPUJhRUJTOPJiPUhRUcVSWPJRhJTOPJQRS̀TUZWT̂RSJQRSTUVWT\JgÔWOĴ̀ĴSWRUiRUVTPXJOPUP̂SJb[J
UPhPUPSWPj

KLkJlhJTOPJQRSTUVWTRUJiPUhRUc̀JTOPJQRS̀TUZWT̂RSJQRSTUVWT\JTOPJYZUPT[JVSXJTOPJQRSTUVWTRUJ̀OV__JOVaPJSRJRb_̂eVT̂RSJZSXPUJ
TỒJmRSX\JPdWPiTJgOPSJVii_̂WVb_PJTRJiVUT̂ŴiVTPĴSJVJWRShPUPSWPJV̀JiURâXPXĴSJYPWT̂RSJnj

KLoJlhJTOPUPĴ̀JSRJfgSPUJpPhVZ_TJZSXPUJTOPJQRS̀TUZWT̂RSJQRSTUVWT\JTOPJYZUPT[q̀JRb_̂eVT̂RSJZSXPUJTỒJmRSXJ̀OV__JVÛ̀PJ
VhTPU

rM TOPJfgSPUJĥÙTJiURâXP̀JSRT̂WPJTRJTOPJQRSTUVWTRUJVSXJTOPJYZUPT[JTOVTJTOPJfgSPUĴ̀JWRS̀X̂PÛSeJXPW_VÛSeJ
VJQRSTUVWTRUJpPhVZ_TjJYZWOJSRT̂WPJ̀OV__ĴSX̂WVTPJgOPTOPUJTOPJfgSPUĴ̀JUPsZP̀T̂SeJVJWRShPUPSWPJVcRSeJ
TOPJfgSPU\JQRSTUVWTRUJVSXJYZUPT[JTRJX̂̀WZ̀ J̀TOPJQRSTUVWTRUq̀JiPUhRUcVSWPjJlhJTOPJfgSPUJXRP̀JSRTJ
UPsZP̀TJVJWRShPUPSWP\JTOPJYZUPT[JcV[\JĝTÔSJĥaPJtuvJbZ̀ŜP̀̀ JXV[̀JVhTPUJUPWP̂iTJRhJTOPJfgSPUq̀JSRT̂WP\J
UPsZP̀TJ̀ZWOJVJWRShPUPSWPjJlhJTOPJYZUPT[JT̂cP_[JUPsZP̀T̀JVJWRShPUPSWP\JTOPJfgSPUJ̀OV__JVTTPSXjJwS_P̀̀J
TOPJfgSPUJVeUPP̀JRTOPUĝ P̀\JVS[JWRShPUPSWPJUPsZP̀TPXJZSXPUJTỒJYPWT̂RSJnjxJ̀OV__JbPJOP_XJĝTÔSJTPSJ
txyvJbZ̀ŜP̀̀ JXV[̀JRhJTOPJYZUPT[q̀JUPWP̂iTJRhJTOPJfgSPUq̀JSRT̂WPjJlhJTOPJfgSPU\JTOPJQRSTUVWTRUJVSXJTOPJ
YZUPT[JVeUPP\JTOPJQRSTUVWTRUJ̀OV__JbPJV__RgPXJVJUPV̀RSVb_PJT̂cPJTRJiPUhRUcJTOPJQRS̀TUZWT̂RSJQRSTUVWT\J
bZTJ̀ZWOJVSJVeUPPcPSTJ̀OV__JSRTJgV̂aPJTOPJfgSPUq̀JÛeOT\ĴhJVS[\J̀Zb̀PsZPST_[JTRJXPW_VUPJVJQRSTUVWTRUJ
pPhVZ_TzJ

rk TOPJfgSPUJXPW_VUP̀JVJQRSTUVWTRUJpPhVZ_T\JTPUĉSVTP̀JTOPJQRS̀TUZWT̂RSJQRSTUVWTJVSXJSRT̂ĥP̀JTOPJYZUPT[zJ
VSXJ

ro TOPJfgSPUJOV̀JVeUPPXJTRJiV[JTOPJmV_VSWPJRhJTOPJQRSTUVWTJ{ÛWPĴSJVWWRUXVSWPJĝTOJTOPJTPUc̀JRhJTOPJ
QRS̀TUZWT̂RSJQRSTUVWTJTRJTOPJYZUPT[JRUJTRJVJWRSTUVWTRUJ̀P_PWTPXJTRJiPUhRUcJTOPJQRS̀TUZWT̂RSJQRSTUVWTj

KL|J}V̂_ZUPJRSJTOPJiVUTJRhJTOPJfgSPUJTRJWRci_[JĝTOJTOPJSRT̂WPJUPsẐUPcPSTĴSJYPWT̂RSJnjxJ̀OV__JSRTJWRS̀T̂TZTPJVJhV̂_ZUPJ
TRJWRci_[JĝTOJVJWRSX̂T̂RSJiUPWPXPSTJTRJTOPJYZUPT[q̀JRb_̂eVT̂RS̀\JRUJUP_PV̀PJTOPJYZUPT[JhURcĴT̀JRb_̂eVT̂RS̀\JPdWPiTJTRJ
TOPJPdTPSTJTOPJYZUPT[JXPcRS̀TUVTP̀JVWTZV_JiUP]ZX̂WPj

KL~J�OPSJTOPJfgSPUJOV̀J̀VT̂̀ĥPXJTOPJWRSX̂T̂RS̀JRhJYPWT̂RSJn\JTOPJYZUPT[J̀OV__JiURciT_[JVSXJVTJTOPJYZUPT[q̀JPdiPS̀PJ
TV�PJRSPJRhJTOPJhR__RĝSeJVWT̂RS̀�

KL~rMJ�UUVSePJhRUJTOPJQRSTUVWTRU\JĝTOJTOPJWRS̀PSTJRhJTOPJfgSPU\JTRJiPUhRUcJVSXJWRci_PTPJTOPJQRS̀TUZWT̂RSJQRSTUVWTz

KL~rkJwSXPUTV�PJTRJiPUhRUcJVSXJWRci_PTPJTOPJQRS̀TUZWT̂RSJQRSTUVWTĴT̀P_h\JTOURZeOĴT̀JVePST̀JRUĴSXPiPSXPSTJ
WRSTUVWTRÙz

KL~roJfbTV̂SJb̂X̀JRUJSPeRT̂VTPXJiURiR̀V_̀JhURcJsZV_̂ĥPXJWRSTUVWTRÙJVWWPiTVb_PJTRJTOPJfgSPUJhRUJVJWRSTUVWTJhRUJ
iPUhRUcVSWPJVSXJWRci_PT̂RSJRhJTOPJQRS̀TUZWT̂RSJQRSTUVWT\JVUUVSePJhRUJVJWRSTUVWTJTRJbPJiUPiVUPXJhRUJPdPWZT̂RSJb[JTOPJ
fgSPUJVSXJVJWRSTUVWTRUJ̀P_PWTPXJĝTOJTOPJfgSPUq̀JWRSWZUUPSWP\JTRJbPJ̀PWZUPXJĝTOJiPUhRUcVSWPJVSXJiV[cPSTJbRSX̀J
PdPWZTPXJb[JVJsZV_̂ĥPXJ̀ZUPT[JPsẐaV_PSTJTRJTOPJbRSX̀Ĵ̀ Z̀PXJRSJTOPJQRS̀TUZWT̂RSJQRSTUVWT\JVSXJiV[JTRJTOPJfgSPUJTOPJ
VcRZSTJRhJXVcVeP̀JV̀JXP̀WÛbPXĴSJYPWT̂RSJ�ĴSJPdWP̀̀JRhJTOPJmV_VSWPJRhJTOPJQRSTUVWTJ{ÛWPĴSWZUUPXJb[JTOPJfgSPUJV̀J
VJUP̀Z_TJRhJTOPJQRSTUVWTRUJpPhVZ_TzJRU

KL~r|J�V̂aPĴT̀JÛeOTJTRJiPUhRUcJVSXJWRci_PTP\JVUUVSePJhRUJWRci_PT̂RS\JRUJRbTV̂SJVJSPgJWRSTUVWTRUJVSXJĝTOJUPV̀RSVb_PJ
iURciTSP̀̀JZSXPUJTOPJŴUWZc̀TVSWP̀�

rM �hTPUĴSaP̀T̂eVT̂RS\JXPTPUĉSPJTOPJVcRZSTJhRUJgÔWOĴTJcV[JbPJ_̂Vb_PJTRJTOPJfgSPUJVSX\JV̀J̀RRSJV̀J
iUVWT̂WVb_PJVhTPUJTOPJVcRZSTĴ̀JXPTPUĉSPX\JcV�PJiV[cPSTJTRJTOPJfgSPUzJRU

rk pPS[J_̂Vb̂_̂T[ĴSJgOR_PJRUĴSJiVUTJVSXJSRT̂h[JTOPJfgSPU\JŴT̂SeJTOPJUPV̀RS̀JhRUJXPŜV_j

KL�JlhJTOPJYZUPT[JXRP̀JSRTJiURWPPXJV̀JiURâXPXĴSJYPWT̂RSJuJĝTOJUPV̀RSVb_PJiURciTSP̀̀\JTOPJYZUPT[J̀OV__JbPJXPPcPXJTRJ
bPĴSJXPhVZ_TJRSJTỒJmRSXJ̀PaPSJXV[̀JVhTPUJUPWP̂iTJRhJVSJVXX̂T̂RSV_JgÛTTPSJSRT̂WPJhURcJTOPJfgSPUJTRJTOPJYZUPT[J
XPcVSX̂SeJTOVTJTOPJYZUPT[JiPUhRUcĴT̀JRb_̂eVT̂RS̀JZSXPUJTỒJmRSX\JVSXJTOPJfgSPUJ̀OV__JbPJPST̂T_PXJTRJPShRUWPJVS[J
UPcPX[JVaV̂_Vb_PJTRJTOPJfgSPUjJlhJTOPJYZUPT[JiURWPPX̀JV̀JiURâXPXĴSJYPWT̂RSJuj�\JVSXJTOPJfgSPUJUPhZ̀P̀JTOPJiV[cPSTJ
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JKLMNOLPQKOMRLNSTLUOVWOULXWSYWXWMRZLWVL[NJXOLJKLWVL\SKMZL[WMNJQML]QKMNOKLVJMŴOLMNOL_[VOKLTNSXXLYOLOVMWMXOULMJLOV]JK̂OLSVRL
KÒOURLSaSWXSYXOLMJLMNOL_[VOKb

cdeLf]LMNOLPQKOMRLOXÔMTLMJLŜMLQVUOKLPÔMWJVLgbhZLgbiLJKLgbjZLMNOVLMNOLKOT\JVTWYWXWMWOTLJ]LMNOLPQKOMRLMJLMNOL_[VOKLTNSXXLVJML
YOLkKOSMOKLMNSVLMNJTOLJ]LMNOLlJVMKŜMJKLQVUOKLMNOLlJVTMKQ̂MWJVLlJVMKŜMZLSVULMNOLKOT\JVTWYWXWMWOTLJ]LMNOL_[VOKLMJLMNOL
PQKOMRLTNSXXLVJMLYOLkKOSMOKLMNSVLMNJTOLJ]LMNOL_[VOKLQVUOKLMNOLlJVTMKQ̂MWJVLlJVMKŜMbLPQYmÔMLMJLMNOL̂J̀ ẀM̀OVMLYRLMNOL
_[VOKLMJL\SRLMNOLnSXSV̂OLJ]LMNOLlJVMKŜMLoKŴOZLMNOLPQKOMRLWTLJYXWkSMOUZL[WMNJQMLUQ\XŴSMWJVZL]JK

pq MNOLKOT\JVTWYWXWMWOTLJ]LMNOLlJVMKŜMJKL]JKL̂JKKÔMWJVLJ]LUO]ÔMWaOL[JKrLSVUL̂J̀ \XOMWJVLJ]LMNOL
lJVTMKQ̂MWJVLlJVMKŜMs

pt SUUWMWJVSXLXOkSXZLUOTWkVL\KJ]OTTWJVSXLSVULUOXSRL̂JTMTLKOTQXMWVkL]KJ̀ LMNOLlJVMKŜMJKuTLvO]SQXMZLSVUL
KOTQXMWVkL]KJ̀ LMNOLŜMWJVTLJKL]SWXQKOLMJLŜMLJ]LMNOLPQKOMRLQVUOKLPÔMWJVLgsLSVUL

pw XWxQWUSMOULUS̀SkOTZLJKLW]LVJLXWxQWUSMOULUS̀SkOTLSKOLT\ÔW]WOULWVLMNOLlJVTMKQ̂MWJVLlJVMKŜMZLŜMQSXL
US̀SkOTL̂SQTOULYRLUOXSROUL\OK]JK̀SV̂OLJKLVJVy\OK]JK̀SV̂OLJ]LMNOLlJVMKŜMJKbL

cdzLf]LMNOLPQKOMRLOXÔMTLMJLŜMLQVUOKLPÔMWJVLgbhZLgbjLJKLgb{ZLMNOLPQKOMRuTLXWSYWXWMRLWTLXẀWMOULMJLMNOLS̀JQVMLJ]LMNWTLnJVUb

cd|L}NOLPQKOMRLTNSXXLVJMLYOLXWSYXOLMJLMNOL_[VOKLJKLJMNOKTL]JKLJYXWkSMWJVTLJ]LMNOLlJVMKŜMJKLMNSMLSKOLQVKOXSMOULMJLMNOL
lJVTMKQ̂MWJVLlJVMKŜMZLSVULMNOLnSXSV̂OLJ]LMNOLlJVMKŜMLoKŴOLTNSXXLVJMLYOLKOUQ̂OULJKLTOMLJ]]LJVLŜ ĴQVMLJ]LSVRLTQ̂NL
QVKOXSMOULJYXWkSMWJVTbL~JLKWkNMLJ]LŜMWJVLTNSXXLŜ K̂QOLJVLMNWTLnJVULMJLSVRL\OKTJVLJKLOVMWMRLJMNOKLMNSVLMNOL_[VOKLJKLWMTL
NOWKTZLO�ÔQMJKTZLSÙ WVWTMKSMJKTZLTQ̂ ÔTTJKTLSVULSTTWkVTb

cdq�L}NOLPQKOMRLNOKOYRL[SWaOTLVJMŴOLJ]LSVRL̂NSVkOZLWV̂XQUWVkL̂NSVkOTLJ]LMẀOZLMJLMNOLlJVTMKQ̂MWJVLlJVMKŜMLJKLMJL
KOXSMOULTQŶJVMKŜMTZL\QK̂NSTOLJKUOKTLSVULJMNOKLJYXWkSMWJVTb

cdqqL�VRL\KĴOOUWVkZLXOkSXLJKLOxQWMSYXOZLQVUOKLMNWTLnJVUL̀SRLYOLWVTMWMQMOULWVLSVRL̂JQKMLJ]L̂J̀ \OMOVMLmQKWTUŴMWJVLWVL
MNOLXĴSMWJVLWVL[NŴNLMNOL[JKrLJKL\SKMLJ]LMNOL[JKrLWTLXĴSMOULSVULTNSXXLYOLWVTMWMQMOUL[WMNWVLM[JLROSKTLS]MOKLSLUÔXSKSMWJVL
J]LlJVMKŜMJKLvO]SQXMLJKL[WMNWVLM[JLROSKTLS]MOKLMNOLlJVMKŜMJKL̂OSTOUL[JKrWVkLJKL[WMNWVLM[JLROSKTLS]MOKLMNOLPQKOMRL
KO]QTOTLJKL]SWXTLMJL\OK]JK̀LWMTLJYXWkSMWJVTLQVUOKLMNWTLnJVUZL[NŴNOaOKLĴ Q̂KTL]WKTMbLf]LMNOL\KJaWTWJVTLJ]LMNWTLoSKSkKS\NL
SKOLaJWULJKL\KJNWYWMOULYRLXS[ZLMNOL̀WVẀQ̀ L\OKWJULJ]LXẀWMSMWJVLSaSWXSYXOLMJLTQKOMWOTLSTLSLUO]OVTOLWVLMNOLmQKWTUŴMWJVLJ]L
MNOLTQWMLTNSXXLYOLS\\XŴSYXOb

cdqtL~JMŴOLMJLMNOLPQKOMRZLMNOL_[VOKLJKLMNOLlJVMKŜMJKLTNSXXLYOL̀SWXOULJKLUOXWaOKOULMJLMNOLSUUKOTTLTNJ[VLJVLMNOL\SkOL
JVL[NŴNLMNOWKLTWkVSMQKOLS\\OSKTb

cdqwL�NOVLMNWTLnJVULNSTLYOOVL]QKVWTNOULMJL̂J̀ \XRL[WMNLSLTMSMQMJKRLJKLJMNOKLXOkSXLKOxQWKÒOVMLWVLMNOLXĴSMWJVL[NOKOL
MNOL̂JVTMKQ̂MWJVL[STLMJLYOL\OK]JK̀OUZLSVRL\KJaWTWJVLWVLMNWTLnJVUL̂JV]XŴMWVkL[WMNLTSWULTMSMQMJKRLJKLXOkSXLKOxQWKÒOVML
TNSXXLYOLUOÒOULUOXOMOULNOKO]KJ̀ LSVUL\KJaWTWJVTL̂JV]JK̀WVkLMJLTQ̂NLTMSMQMJKRLJKLJMNOKLXOkSXLKOxQWKÒOVMLTNSXXLYOL
UOÒOULWV̂JK\JKSMOULNOKOWVbL�NOVLTJL]QKVWTNOUZLMNOLWVMOVMLWTLMNSMLMNWTLnJVULTNSXXLYOL̂JVTMKQOULSTLSLTMSMQMJKRLYJVULSVUL
VJMLSTLSL̂J̀ J̀VLXS[LYJVUb

cdq�d�����������
cdq�pqd�������d��d���d��������d�����pL}NOLMJMSXLS̀JQVML\SRSYXOLYRLMNOL_[VOKLMJLMNOLlJVMKŜMJKLQVUOKLMNOLlJVTMKQ̂MWJVL
lJVMKŜMLS]MOKLSXXL\KJ\OKLSUmQTM̀OVMTLNSaOLYOOVL̀SUOZLWV̂XQUWVkLSXXJ[SV̂OLMJLMNOLlJVMKŜMJKLJ]LSVRLS̀JQVMTLKÔOWaOUL
JKLMJLYOLKÔOWaOULYRLMNOL_[VOKLWVLTOMMXÒOVMLJ]LWVTQKSV̂OLJKLJMNOKL̂XSẀTL]JKLUS̀SkOTLMJL[NŴNLMNOLlJVMKŜMJKLWTL
OVMWMXOUZLKOUQ̂OULYRLSXXLaSXWULSVUL\KJ\OKL\SR̀ OVMTL̀SUOLMJLJKLJVLYONSX]LJ]LMNOLlJVMKŜMJKLQVUOKLMNOLlJVTMKQ̂MWJVL
lJVMKŜMb

cdq�ptd������������d��������pL}NOLSkKOÒOVMLYOM[OOVLMNOL_[VOKLSVULlJVMKŜMJKLWUOVMW]WOULJVLMNOL̂JaOKL\SkOZL
WV̂XQUWVkLSXXLlJVMKŜMLvĴQ̀ OVMTLSVUL̂NSVkOTL̀SUOLMJLMNOLSkKOÒOVMLSVULMNOLlJVMKŜMLvĴQ̀ OVMTbL

cdq�pwd����������d�������pL�SWXQKOLJ]LMNOLlJVMKŜMJKZL[NŴNLNSTLVJMLYOOVLKÒOUWOULJKL[SWaOUZLMJL\OK]JK̀LJKLJMNOK[WTOL
MJL̂J̀ \XRL[WMNLSL̀SMOKWSXLMOK̀LJ]LMNOLlJVTMKQ̂MWJVLlJVMKŜMb

cdq�p�d�����d�������pL�SWXQKOLJ]LMNOL_[VOKZL[NŴNLNSTLVJMLYOOVLKÒOUWOULJKL[SWaOUZLMJL\SRLMNOLlJVMKŜMJKLSTLKOxQWKOUL
QVUOKLMNOLlJVTMKQ̂MWJVLlJVMKŜMLJKLMJL\OK]JK̀LSVUL̂J̀ \XOMOLJKL̂J̀ \XRL[WMNLMNOLJMNOKL̀SMOKWSXLMOK̀TLJ]LMNOL
lJVTMKQ̂MWJVLlJVMKŜMbL
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JKLMNOKPQRSTUVSKWQVXYZRS[N\]̂ \̂_̀a\bcdefag_h\_̀i_\dcfjklha\_̀a\imkaafag_\na_oaag\_̀a\pogak\igb\qcg_kid_ckr

JKLO\st\_̀lh\ucgb\lh\lhheab\tck\ig\imkaafag_\na_oaag\i\qcg_kid_ck\igb\hendcg_kid_ckv\_̀a\_akf\qcg_kid_ck\lg\_̀lh\ucgb\
h̀î̂\na\baafab\_c\na\wendcg_kid_ck\igb\_̀a\_akf\pogak\h̀î̂\na\baafab\_c\na\qcg_kid_ckr

JKLx\ycbltldi_lcgh\_c\_̀lh\ncgb\ika\ih\tĉ̂cohz

\\

{|}~������}������������������~�������~������~���������~�����}~���������������~��������~}}�~������������������}~����
P�����P���K��K����P���� ������
qcfjig z {¡��}��~���|�~�� qcfjig z {¡��}��~���|�~��

wlmgi_ekaz BB wlmgi_ekaz BB

¢ifa\igb\£l_̂az \\\\ ¢ifa\igb\£l_̂az \\\\
]bbkahhz \\ ]bbkahhz \\
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JKLMNOPQRSOT

UVWXYZUXVY[\]̂_̀âbcadccèffgh ijYkXl[\]̂_̀âbcamenbonp̂qamq̂òarsa
tufnb̀ffgh

[
[

[
[

VvWkY[\]̂_̀âbcadccèffgh
[
[

UVWiXYjUXwVWQUVWXYZUX
xyz{h[[[[[[[
|}~��zh[[[[[[[[
x{�����z�~�[\]̂_̀âbca�rô�nrb�h
[
���x
xyz{[\]r�à̂eqǹea��̂ba�rbf�euo�nrba�rb�êo�a�̂ �̀gh[[[[[[
|}~��zh[[[[[[[[
�~�����yz�~��[z~[z���[�~��h �[ �~�{ [ �{{[�y�z[�y�{

UVWXYZUXVYQZiQJYwWUwJZ� QijYkXl
�~}�y��h \�reprê�̀a�̀ q̂g �~}�y��h \�reprê�̀a�̀ q̂g

����yz��{h ����yz��{h
�y}{[y��[��z�{h [[ �y}{[y��[��z�{h [[
\db�âccn�nrb̂qafn�b̂�uèfâpp̀ êarba��̀aq̂f�ap̂�̀g

\ ¡¢a£] ¡¢¤d¥£¡]a¡]�¦a§a]̂_̀ ädccèffâbca¥̀q̀p�rb̀ga
Z©kWX[~�[RYVªkYh VvWkY«iQYkJYkikWXZXw¬k[\deo�n�̀o�̈a

b�nb̀ èarear��̀eap̂e��gh
[
[
[

[
[
[
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JKLMNOPMQRSTUVWTRUMVSXMTOPMYZUPT[\M]R̂ST_[MVSXM̀PaPUV__[Mb̂SXMTOPc̀P_aP̀\MTOP̂UMOP̂Ù\MPdPWZTRÙ\MVXĉŜ̀TUVTRÙ\M
Z̀WWP̀̀RÙMVSXMV̀̀ êS̀MTRMTOPMfgSPUMTRMhV[MiRUM_VbRU\McVTPÛV_̀MVSXMPjẐhcPSTMiZUŜ̀OPXMiRUMZ̀PM̂SMTOPMhPUiRUcVSWPMRiM
TOPMQRS̀TUZWT̂RSMQRSTUVWT\MgÔWOM̂̀M̂SWRUhRUVTPXMOPUP̂SMb[MUPiPUPSWPk

JKlMmT̂OMUP̀hPWTMTRMTOPMfgSPU\MTỒMRb_̂eVT̂RSM̀OV__MbPMSZ__MVSXMaR̂XM̂iMTOPMQRSTUVWTRUn
JKloLMpURchT_[McVqP̀MhV[cPST\MX̂UPWT_[MRUM̂SX̂UPWT_[\MiRUMV__M̀Zc̀MXZPMQ_V̂cVST̀\MVSX

JKlolMrPiPSX̀\M̂SXPcŜîP̀MVSXMOR_X̀MOVUc_P̀̀MTOPMfgSPUMiURcMW_V̂c̀\MXPcVSX̀\M_̂PS̀MRUM̀ẐT̀Mb[MVS[MhPÙRSMRUMPST̂T[M
gOR̀PMW_V̂c\MXPcVSX\M_̂PSMRUM̀ẐTM̂̀MiRUMTOPMhV[cPSTMiRUM_VbRU\McVTPÛV_̀MRUMPjẐhcPSTMiZUŜ̀OPXMiRUMZ̀PM̂SMTOPM
hPUiRUcVSWPMRiMTOPMQRS̀TUZWT̂RSMQRSTUVWT\MhURâXPXMTOPMfgSPUMOV̀MhURchT_[MSRT̂îPXMTOPMQRSTUVWTRUMVSXMTOPMYZUPT[MsVTM
TOPMVXXUP̀̀MXP̀WÛbPXM̂SMYPWT̂RSMtuvMRiMVS[MW_V̂c̀\MXPcVSX̀\M_̂PS̀MRUM̀ẐT̀MVSXMTPSXPUPXMXPiPS̀PMRiM̀ZWOMW_V̂c̀\M
XPcVSX̀\M_̂PS̀MRUM̀ẐT̀MTRMTOPMQRSTUVWTRUMVSXMTOPMYZUPT[\MVSXMhURâXPXMTOPUPM̂̀MSRMfgSPUMrPiVZ_Tk

JKwMmT̂OMUP̀hPWTMTRMQ_V̂cVST̀\MTỒMRb_̂eVT̂RSM̀OV__MbPMSZ__MVSXMaR̂XM̂iMTOPMQRSTUVWTRUMhURchT_[McVqP̀MhV[cPST\M
X̂UPWT_[MRUM̂SX̂UPWT_[\MiRUMV__M̀Zc̀MXZPk

JKxMNOPMYZUPT[M̀OV__MOVaPMSRMRb_̂eVT̂RSMTRMQ_V̂cVST̀MZSXPUMTỒMyRSXMZST̂_n
JKxoLMQ_V̂cVST̀MgORMVUPMPch_R[PXMb[MRUMOVaPMVMX̂UPWTMWRSTUVWTMĝTOMTOPMQRSTUVWTRUMOVaPMêaPSMSRT̂WPMTRMTOPMYZUPT[MsVTM
TOPMVXXUP̀̀MXP̀WÛbPXM̂SMYPWT̂RSMtuvMVSXM̀PSTMVMWRh[\MRUMSRT̂WPMTOPUPRi\MTRMTOPMfgSPU\M̀TVT̂SeMTOVTMVMW_V̂cM̂̀MbP̂SeMcVXPM
ZSXPUMTỒMyRSXMVSX\MĝTOM̀Zb̀TVST̂V_MVWWZUVW[\MTOPMVcRZSTMRiMTOPMW_V̂ck

JKxolMQ_V̂cVST̀MgORMXRMSRTMOVaPMVMX̂UPWTMWRSTUVWTMĝTOMTOPMQRSTUVWTRUn
oL zVaPMiZUŜ̀OPXMgÛTTPSMSRT̂WPMTRMTOPMQRSTUVWTRUMVSXM̀PSTMVMWRh[\MRUMSRT̂WPMTOPUPRi\MTRMTOPMfgSPU\MĝTÔSM

{|MXV[̀MViTPUMOVâSeM_V̀TMhPUiRUcPXM_VbRUMRUM_V̀TMiZUŜ̀OPXMcVTPÛV_̀MRUMPjẐhcPSTM̂SW_ZXPXM̂SMTOPMW_V̂cM
T̀VT̂Se\MĝTOM̀Zb̀TVST̂V_MVWWZUVW[\MTOPMVcRZSTMRiMTOPMW_V̂cMVSXMTOPMSVcPMRiMTOPMhVUT[MTRMgORcMTOPM
cVTPÛV_̀MgPUPMiZUŜ̀OPXMRUM̀Zhh_̂PXMRUMiRUMgORcMTOPM_VbRUMgV̀MXRSPMRUMhPUiRUcPX}MVSX

ol zVaPMP̂TOPUMUPWP̂aPXMVMUP]PWT̂RSM̂SMgOR_PMRUM̂SMhVUTMiURcMTOPMQRSTUVWTRU\MRUMSRTMUPWP̂aPXMĝTÔSM~|MXV[̀M
RiMiZUŜ̀ÔSeMTOPMVbRaPMSRT̂WPMVS[MWRccZŜWVT̂RSMiURcMTOPMQRSTUVWTRUMb[MgÔWOMTOPMQRSTUVWTRUMOV̀M
ŜX̂WVTPXMTOPMW_V̂cMĝ__MbPMhV̂XMX̂UPWT_[MRUM̂SX̂UPWT_[}MVSX

ow �RTMOVâSeMbPPSMhV̂XMĝTÔSMTOPMVbRaPM~|MXV[̀\MOVaPM̀PSTMVMgÛTTPSMSRT̂WPMTRMTOPMYZUPT[MsVTMTOPMVXXUP̀̀M
XP̀WÛbPXM̂SMYPWT̂RSMtuvMVSXM̀PSTMVMWRh[\MRUMSRT̂WPMTOPUPRi\MTRMTOPMfgSPU\M̀TVT̂SeMTOVTMVMW_V̂cM̂̀MbP̂SeM
cVXPMZSXPUMTỒMyRSXMVSXMPSW_R̀ŜeMVMWRh[MRiMTOPMhUPâRZ̀MgÛTTPSMSRT̂WPMiZUŜ̀OPXMTRMTOPMQRSTUVWTRUk

JK�M�iMVMSRT̂WPMUPjẐUPXMb[MYPWT̂RSM�M̂̀MêaPSMb[MTOPMfgSPUMTRMTOPMQRSTUVWTRUMRUMTRMTOPMYZUPT[\MTOVTM̂̀M̀ZiîŴPSTM
WRch_̂VSWPk

JK�MmOPSMTOPMQ_V̂cVSTMOV̀M̀VT̂̀îPXMTOPMWRSX̂T̂RS̀MRiMYPWT̂RSM�\MTOPMYZUPT[M̀OV__MhURchT_[MVSXMVTMTOPMYZUPT[�̀MPdhPS̀PM
TVqPMTOPMiR__RĝSeMVWT̂RS̀n
JK�oLMYPSXMVSMVS̀gPUMTRMTOPMQ_V̂cVST\MĝTOMVMWRh[MTRMTOPMfgSPU\MĝTÔSM��MXV[̀MViTPUMUPWP̂hTMRiMTOPMW_V̂c\M̀TVT̂SeMTOPM
VcRZST̀MTOVTMVUPMZSX̂̀hZTPXMVSXMTOPMbV̀̂ M̀iRUMWOV__PSêSeMVS[MVcRZST̀MTOVTMVUPMX̂̀hZTPXk

JK�olMpV[MRUMVUUVSePMiRUMhV[cPSTMRiMVS[MZSX̂̀hZTPXMVcRZST̀k

JK�MNOPMYZUPT[�̀MTRTV_MRb_̂eVT̂RSM̀OV__MSRTMPdWPPXMTOPMVcRZSTMRiMTỒMyRSX\MVSXMTOPMVcRZSTMRiMTỒMyRSXM̀OV__MbPM
WUPX̂TPXMiRUMVS[MhV[cPST̀McVXPM̂SMeRRXMiV̂TOMb[MTOPMYZUPT[k

JK�M�cRZST̀MRgPXMb[MTOPMfgSPUMTRMTOPMQRSTUVWTRUMZSXPUMTOPMQRS̀TUZWT̂RSMQRSTUVWTM̀OV__MbPMZ̀PXMiRUMTOPMhPUiRUcVSWPM
RiMTOPMQRS̀TUZWT̂RSMQRSTUVWTMVSXMTRM̀VT̂̀i[MW_V̂c̀\M̂iMVS[\MZSXPUMVS[MQRS̀TUZWT̂RSMpPUiRUcVSWPMyRSXkMMy[MTOPM
QRSTUVWTRUMiZUŜ̀ÔSeMVSXMTOPMfgSPUMVWWPhT̂SeMTỒMyRSX\MTOP[MVeUPPMTOVTMV__MiZSX̀MPVUSPXMb[MTOPMQRSTUVWTRUM̂SMTOPM
hPUiRUcVSWPMRiMTOPMQRS̀TUZWT̂RSMQRSTUVWTMVUPMXPX̂WVTPXMTRM̀VT̂̀i[MRb_̂eVT̂RS̀MRiMTOPMQRSTUVWTRUMVSXMTOPMYZUPT[MZSXPUM
TỒMyRSX\M̀Zb]PWTMTRMTOPMfgSPU�̀MhÛRÛT[MTRMZ̀PMTOPMiZSX̀MiRUMTOPMWRch_PT̂RSMRiMTOPMgRUqk

JK�MNOPMYZUPT[M̀OV__MSRTMbPM_̂Vb_PMTRMTOPMfgSPU\MQ_V̂cVST̀MRUMRTOPÙMiRUMRb_̂eVT̂RS̀MRiMTOPMQRSTUVWTRUMTOVTMVUPMZSUP_VTPXM
TRMTOPMQRS̀TUZWT̂RSMQRSTUVWTkMNOPMfgSPUM̀OV__MSRTMbPM_̂Vb_PMiRUMhV[cPSTMRiMVS[MWR̀T̀MRUMPdhPS̀P̀MRiMVS[MQ_V̂cVSTM
ZSXPUMTỒMyRSX\MVSXM̀OV__MOVaPMZSXPUMTỒMyRSXMSRMRb_̂eVT̂RS̀MTRMcVqPMhV[cPST̀MTR\MêaPMSRT̂WP̀MRSMbPOV_iMRi\MRUM
RTOPUĝ P̀MOVaPMRb_̂eVT̂RS̀MTRMQ_V̂cVST̀MZSXPUMTỒMyRSXk
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JKLMNOPQNRSTQUVNPQTQWVNXYZ[Q\N]̂UZ_QN̂̀NY]VN_PY]aQbNZ]_cSdZ]aN_PY]aQ\N̂̀NUZeQbNÛNUPQNf̂]\UTS_UẐ]Nf̂]UTY_UN̂TNÛN
TQcYUQdN\SW_̂]UTY_U\bNgST_PY\QN̂TdQT\NY]dN̂UPQTN̂WcZaYUẐ]\h

JKLLNîN\SZUN̂TNY_UẐ]N\PYccNWQN_̂eeQ]_QdNWVNYNfcYZeY]UNS]dQTNUPZ\Nĵ]dN̂UPQTNUPY]NZ]NYN_̂STUN̂̀N_̂egQUQ]UN
kSTZ\dZ_UẐ]NZ]NUPQNĉ_YUẐ]NZ]NXPZ_PNUPQNX̂TlN̂TNgYTUN̂̀NUPQNX̂TlNZ\Nĉ_YUQdN̂TNỲUQTNUPQNQmgZTYUẐ]N̂̀N̂]QNVQYTǸT̂eNUPQN
dYUQNnopN̂]NXPZ_PNUPQNfcYZeY]UNaY[QNUPQN]̂UZ_QNTQqSZTQdNWVNRQ_UẐ]NrhoN̂TNRQ_UẐ]NrhshtbN̂TNnspN̂]NXPZ_PNUPQNcY\UNcYŴTN
T̂N\QT[Z_QNXY\NgQT̀̂TeQdNWVNY]V̂]QN̂TNUPQNcY\UNeYUQTZYc\N̂TNQqSZgeQ]UNXQTQǸST]Z\PQdNWVNY]V̂]QNS]dQTNUPQN
f̂]\UTS_UẐ]Nf̂]UTY_UbNXPZ_PQ[QTN̂̀NnopN̂TNnspǸZT\UN̂__ST\hNNùNUPQNgT̂[Z\Ẑ]\N̂̀NUPZ\NvYTYaTYgPNYTQN[̂ZdN̂TNgT̂PZWZUQdN
WVNcYXbNUPQNeZ]ZeSeNgQTẐdN̂̀NcZeZUYUẐ]NY[YZcYWcQNÛN\STQUZQ\NY\NYNdQ̀Q]\QNZ]NUPQNkSTZ\dZ_UẐ]N̂̀NUPQN\SZUN\PYccNWQN
YggcZ_YWcQh

JKLwNîUZ_QNÛNUPQNRSTQUVbNUPQNxX]QTN̂TNUPQNf̂]UTY_ÛTN\PYccNWQNeYZcQdN̂TNdQcZ[QTQdNÛNUPQNYddTQ\\N\P̂X]N̂]NUPQN
\Za]YUSTQNgYaQhNNy_USYcNTQ_QZgUN̂̀N]̂UZ_QNWVNRSTQUVbNUPQNxX]QTN̂TNUPQNf̂]UTY_ÛTbNP̂XQ[QTNY__̂egcZ\PQdbN\PYccNWQN
\S̀̀Z_ZQ]UN_̂egcZY]_QNY\N̂̀NUPQNdYUQNTQ_QZ[QdNYUNUPQNYddTQ\\N\P̂X]N̂]NUPQN\Za]YUSTQNgYaQh

JKLzN{PQ]NUPZ\Nĵ]dNPY\NWQQ]ǸST]Z\PQdNÛN_̂egcVNXZUPNYN\UYUSÛTVN̂TN̂UPQTNcQaYcNTQqSZTQeQ]UNZ]NUPQNĉ_YUẐ]NXPQTQN
UPQN_̂]\UTS_UẐ]NXY\NÛNWQNgQT̀̂TeQdbNY]VNgT̂[Z\Ẑ]NZ]NUPZ\Nĵ]dN_̂]̀cZ_UZ]aNXZUPN\YZdN\UYUSÛTVN̂TNcQaYcNTQqSZTQeQ]UN
\PYccNWQNdQQeQdNdQcQUQdNPQTQ̀T̂eNY]dNgT̂[Z\Ẑ]\N_̂]̀̂ TeZ]aNÛN\S_PN\UYUSÛTVN̂TN̂UPQTNcQaYcNTQqSZTQeQ]UN\PYccNWQN
dQQeQdNZ]_̂TĝTYUQdNPQTQZ]hNNOPQNZ]UQ]UNZ\NUPYUNUPZ\Nĵ]dN\PYccNWQN_̂]\UTSQdNY\NYN\UYUSÛTVNŴ]dNY]dN]̂UNY\NYN_̂eê ]N
cYXNŴ]dh

JKL|N}ĝ]NTQqSQ\UNWVNY]VNgQT\̂]N̂TNQ]UZUVNYggQYTZ]aNÛNWQNYNĝUQ]UZYcNWQ]Q̀Z_ZYTVN̂̀NUPZ\Nĵ]dbNUPQNf̂]UTY_ÛTN\PYccN
gT̂egUcVǸST]Z\PNYN_̂gVN̂̀NUPZ\Nĵ]dN̂TN\PYccNgQTeZUNYN_̂gVNÛNWQNeYdQh

JKL~K�����������
JKL~�LNfcYZeY]U�Ny]NZ]dZ[ZdSYcN̂TNQ]UZUVNPY[Z]aNYNdZTQ_UN_̂]UTY_UNXZUPNUPQNf̂]UTY_ÛTN̂TNXZUPNYN\SW_̂]UTY_ÛTN̂̀NUPQN
f̂]UTY_ÛTNÛǸST]Z\PNcYŴTbNeYUQTZYc\N̂TNQqSZgeQ]UǸ̂TNS\QNZ]NUPQNgQT̀̂TeY]_QN̂̀NUPQNf̂]UTY_UhNNOPQNZ]UQ]UN̂̀NUPZ\Nĵ]dN
\PYccNWQNÛNZ]_cSdQNXZUP̂SUNcZeZUYUẐ]NZ]NUPQNUQTe\N�cYŴTbNeYUQTZYc\N̂TNQqSZgeQ]U�NUPYUNgYTUN̂̀NXYUQTbNaY\bNĝXQTbNcZaPUbN
PQYUbN̂ZcbNaY\̂cZ]QbNUQcQgP̂]QN\QT[Z_QN̂TNTQ]UYcNQqSZgeQ]UNS\QdNZ]NUPQNf̂]\UTS_UẐ]Nf̂]UTY_UbNYT_PZUQ_USTYcNY]dN
Q]aZ]QQTZ]aN\QT[Z_Q\NTQqSZTQdǸ̂TNgQT̀̂TeY]_QN̂̀NUPQNX̂TlN̂̀NUPQNf̂]UTY_ÛTNY]dNUPQNf̂]UTY_ÛT�\N\SW_̂]UTY_ÛT\bNY]dN
YccN̂UPQTNZUQe\Ǹ̂TNXPZ_PNYNeQ_PY]Z_�\NcZQ]NeYVNWQNY\\QTUQdNZ]NUPQNkSTZ\dZ_UẐ]NXPQTQNUPQNcYŴTbNeYUQTZYc\N̂TNQqSZgeQ]UN
XQTQǸST]Z\PQdh

JKL~�wNf̂]\UTS_UẐ]Nf̂]UTY_U�NOPQNYaTQQeQ]UNWQUXQQ]NUPQNxX]QTNY]dNUPQNf̂]UTY_ÛTNZdQ]UZ̀ZQdN̂]NUPQN\Za]YUSTQNgYaQbN
Z]_cSdZ]aNYccNf̂]UTY_UN�̂_SeQ]U\NY]dN_PY]aQ\NUPQTQÛh

JKL~�zNxX]QTN�Q̀YScU�N�YZcSTQN̂̀NUPQNxX]QTbNXPZ_PNPY\N]QZUPQTNWQQ]NTQeQdZQdN]̂TNXYZ[QdbNÛNgYVNUPQNf̂]UTY_ÛTNY\N
TQqSZTQdNWVNUPQNf̂]\UTS_UẐ]Nf̂]UTY_UN̂TNÛNgQT̀̂TeNY]dN_̂egcQUQN̂TN_̂egcVNXZUPNUPQN̂UPQTNUQTe\NUPQTQ̂ h̀
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X
X

RSTfUVgRUtSTNRSTUVWRU
uvwxeXXXXXXX
yz{|}weXXXXXXXX
ux~����w�{}XYZ[\]̂[_̀ �̂ol[�ko_�e
X
���u
uvwxXYZo�̂][bnk]b̂��[_̂�o_c�brl�ko_̂�o_�b[l�̂�[�]deXXXXXX
yz{|}weXXXXXXXX
�{�����vw�{}~Xw{Xw��~X�{}�e �X �{}x X �xxX�v~wX�v�x

RSTUVWRUSVNWfNGVtTRtGW� NfgVhUi
�{z�v}�e Y�obmob[�]̂�][nd �{z�v}�e Y�obmob[�]̂�][nd

���}vw|�xe ���}vw|�xe
�vzxXv}�X��w�xe XX �vzxXv}�X��w�xe XX
Ya_�̂[̀ k̀�ko_[n̂ck�_[�rb]ĉ[mm][b̂o_̂��]̂n[c�̂m[�]d
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GHIJKLMJNOPQRSTQORJSPUJQLMJVWRMQXYJZO[PQ\XJSPUJ]M̂MRS\\XJ_[PUJQLM̀]M\̂M]YJQLM[RJLM[R]YJMaMTWQOR]YJSÙ [P[]QRSQOR]YJ
]WTTM]]OR]JSPUJS]][bP]JQOJQLMJcdPMRJQOJeSXJfORJ\S_ORYJ̀SQMR[S\]JSPUJMgW[è MPQJfWRP[]LMUJfORJW]MJ[PJQLMJeMRfOR̀SPTMJOfJ
QLMJNOP]QRWTQ[OPJNOPQRSTQYJdL[TLJ[]J[PTOReORSQMUJLMRM[PJ_XJRMfMRMPTMh

GHiJj[QLJRM]eMTQJQOJQLMJcdPMRYJQL[]JO_\[bSQ[OPJ]LS\\J_MJPW\\JSPUĴO[UJ[fJQLMJNOPQRSTQORk
GHilIJmRÒ eQ\XJ̀SnM]JeSX̀ MPQYJU[RMTQ\XJORJ[PU[RMTQ\XYJfORJS\\J]Ẁ ]JUWMJN\S[̀SPQ]YJSPU

GHiliJoMfMPU]YJ[PUM̀P[f[M]JSPUJLO\U]JLSR̀\M]]JQLMJcdPMRJfRÒ JT\S[̀]YJUM̀SPU]YJ\[MP]JORJ]W[Q]J_XJSPXJeMR]OPJORJMPQ[QXJ
dLO]MJT\S[̀YJUM̀SPUYJ\[MPJORJ]W[QJ[]JfORJQLMJeSX̀ MPQJfORJ\S_ORYJ̀SQMR[S\]JORJMgW[è MPQJfWRP[]LMUJfORJW]MJ[PJQLMJ
eMRfOR̀SPTMJOfJQLMJNOP]QRWTQ[OPJNOPQRSTQYJeRÔ[UMUJQLMJcdPMRJLS]JeRÒ eQ\XJPOQ[f[MUJQLMJNOPQRSTQORJSPUJQLMJVWRMQXJpSQJ
QLMJSUURM]]JUM]TR[_MUJ[PJVMTQ[OPJqrsJOfJSPXJT\S[̀]YJUM̀SPU]YJ\[MP]JORJ]W[Q]JSPUJQMPUMRMUJUMfMP]MJOfJ]WTLJT\S[̀]YJ
UM̀SPU]YJ\[MP]JORJ]W[Q]JQOJQLMJNOPQRSTQORJSPUJQLMJVWRMQXYJSPUJeRÔ[UMUJQLMRMJ[]JPOJcdPMRJoMfSW\Qh

GHtJj[QLJRM]eMTQJQOJN\S[̀SPQ]YJQL[]JO_\[bSQ[OPJ]LS\\J_MJPW\\JSPUĴO[UJ[fJQLMJNOPQRSTQORJeRÒ eQ\XJ̀SnM]JeSX̀ MPQYJ
U[RMTQ\XJORJ[PU[RMTQ\XYJfORJS\\J]Ẁ ]JUWMh

GHuJKLMJVWRMQXJ]LS\\JLŜMJPOJO_\[bSQ[OPJQOJN\S[̀SPQ]JWPUMRJQL[]JvOPUJWPQ[\k
GHulIJN\S[̀SPQ]JdLOJSRMJM̀e\OXMUJ_XJORJLŜMJSJU[RMTQJTOPQRSTQJd[QLJQLMJNOPQRSTQORJLŜMJb[̂MPJPOQ[TMJQOJQLMJVWRMQXJpSQJ
QLMJSUURM]]JUM]TR[_MUJ[PJVMTQ[OPJqrsJSPUJ]MPQJSJTOeXYJORJPOQ[TMJQLMRMOfYJQOJQLMJcdPMRYJ]QSQ[PbJQLSQJSJT\S[̀J[]J_M[PbJ̀SUMJ
WPUMRJQL[]JvOPUJSPUYJd[QLJ]W_]QSPQ[S\JSTTWRSTXYJQLMJS̀OWPQJOfJQLMJT\S[̀h

GHuliJN\S[̀SPQ]JdLOJUOJPOQJLŜMJSJU[RMTQJTOPQRSTQJd[QLJQLMJNOPQRSTQORk
lI wŜMJfWRP[]LMUJdR[QQMPJPOQ[TMJQOJQLMJNOPQRSTQORJSPUJ]MPQJSJTOeXYJORJPOQ[TMJQLMRMOfYJQOJQLMJcdPMRYJd[QL[PJ

xyJUSX]JSfQMRJLŜ[PbJ\S]QJeMRfOR̀MUJ\S_ORJORJ\S]QJfWRP[]LMUJ̀SQMR[S\]JORJMgW[è MPQJ[PT\WUMUJ[PJQLMJT\S[̀J
]QSQ[PbYJd[QLJ]W_]QSPQ[S\JSTTWRSTXYJQLMJS̀OWPQJOfJQLMJT\S[̀JSPUJQLMJPS̀MJOfJQLMJeSRQXJQOJdLÒ JQLMJ
S̀QMR[S\]JdMRMJfWRP[]LMUJORJ]Wee\[MUJORJfORJdLÒ JQLMJ\S_ORJdS]JUOPMJORJeMRfOR̀MUzJSPU

li wŜMJM[QLMRJRMTM[̂MUJSJRMZMTQ[OPJ[PJdLO\MJORJ[PJeSRQJfRÒ JQLMJNOPQRSTQORYJORJPOQJRMTM[̂MUJd[QL[PJ{yJUSX]J
OfJfWRP[]L[PbJQLMJS_ÔMJPOQ[TMJSPXJTÒ ẀP[TSQ[OPJfRÒ JQLMJNOPQRSTQORJ_XJdL[TLJQLMJNOPQRSTQORJLS]J
[PU[TSQMUJQLMJT\S[̀Jd[\\J_MJeS[UJU[RMTQ\XJORJ[PU[RMTQ\XzJSPU

lt |OQJLŜ[PbJ_MMPJeS[UJd[QL[PJQLMJS_ÔMJ{yJUSX]YJLŜMJ]MPQJSJdR[QQMPJPOQ[TMJQOJQLMJVWRMQXJpSQJQLMJSUURM]]J
UM]TR[_MUJ[PJVMTQ[OPJqrsJSPUJ]MPQJSJTOeXYJORJPOQ[TMJQLMRMOfYJQOJQLMJcdPMRYJ]QSQ[PbJQLSQJSJT\S[̀J[]J_M[PbJ
S̀UMJWPUMRJQL[]JvOPUJSPUJMPT\O][PbJSJTOeXJOfJQLMJeRM̂[OW]JdR[QQMPJPOQ[TMJfWRP[]LMUJQOJQLMJNOPQRSTQORh

GH}J~fJSJPOQ[TMJRMgW[RMUJ_XJVMTQ[OPJ�J[]Jb[̂MPJ_XJQLMJcdPMRJQOJQLMJNOPQRSTQORJORJQOJQLMJVWRMQXYJQLSQJ[]J]Wff[T[MPQJ
TÒ e\[SPTMh

GH�JjLMPJQLMJN\S[̀SPQJLS]J]SQ[]f[MUJQLMJTOPU[Q[OP]JOfJVMTQ[OPJ�YJQLMJVWRMQXJ]LS\\JeRÒ eQ\XJSPUJSQJQLMJVWRMQX�]JMaeMP]MJ
QSnMJQLMJfO\\Od[PbJSTQ[OP]k
GH�lIJVMPUJSPJSP]dMRJQOJQLMJN\S[̀SPQYJd[QLJSJTOeXJQOJQLMJcdPMRYJd[QL[PJ��JUSX]JSfQMRJRMTM[eQJOfJQLMJT\S[̀YJ]QSQ[PbJQLMJ
S̀OWPQ]JQLSQJSRMJWPU[]eWQMUJSPUJQLMJ_S][]JfORJTLS\\MPb[PbJSPXJS̀OWPQ]JQLSQJSRMJU[]eWQMUh

GH�liJmSXJORJSRRSPbMJfORJeSX̀ MPQJOfJSPXJWPU[]eWQMUJS̀OWPQ]h

GH�JKLMJVWRMQX�]JQOQS\JO_\[bSQ[OPJ]LS\\JPOQJMaTMMUJQLMJS̀OWPQJOfJQL[]JvOPUYJSPUJQLMJS̀OWPQJOfJQL[]JvOPUJ]LS\\J_MJ
TRMU[QMUJfORJSPXJeSX̀ MPQ]J̀SUMJ[PJbOOUJfS[QLJ_XJQLMJVWRMQXh

GH�J�̀ OWPQ]JOdMUJ_XJQLMJcdPMRJQOJQLMJNOPQRSTQORJWPUMRJQLMJNOP]QRWTQ[OPJNOPQRSTQJ]LS\\J_MJW]MUJfORJQLMJeMRfOR̀SPTMJ
OfJQLMJNOP]QRWTQ[OPJNOPQRSTQJSPUJQOJ]SQ[]fXJT\S[̀]YJ[fJSPXYJWPUMRJSPXJNOP]QRWTQ[OPJmMRfOR̀SPTMJvOPUhJJvXJQLMJ
NOPQRSTQORJfWRP[]L[PbJSPUJQLMJcdPMRJSTTMeQ[PbJQL[]JvOPUYJQLMXJSbRMMJQLSQJS\\JfWPU]JMSRPMUJ_XJQLMJNOPQRSTQORJ[PJQLMJ
eMRfOR̀SPTMJOfJQLMJNOP]QRWTQ[OPJNOPQRSTQJSRMJUMU[TSQMUJQOJ]SQ[]fXJO_\[bSQ[OP]JOfJQLMJNOPQRSTQORJSPUJQLMJVWRMQXJWPUMRJ
QL[]JvOPUYJ]W_ZMTQJQOJQLMJcdPMR�]JeR[OR[QXJQOJW]MJQLMJfWPU]JfORJQLMJTÒ e\MQ[OPJOfJQLMJdORnh

GH�JKLMJVWRMQXJ]LS\\JPOQJ_MJ\[S_\MJQOJQLMJcdPMRYJN\S[̀SPQ]JORJOQLMR]JfORJO_\[bSQ[OP]JOfJQLMJNOPQRSTQORJQLSQJSRMJWPRM\SQMUJ
QOJQLMJNOP]QRWTQ[OPJNOPQRSTQhJKLMJcdPMRJ]LS\\JPOQJ_MJ\[S_\MJfORJeSX̀ MPQJOfJSPXJTO]Q]JORJMaeMP]M]JOfJSPXJN\S[̀SPQJ
WPUMRJQL[]JvOPUYJSPUJ]LS\\JLŜMJWPUMRJQL[]JvOPUJPOJO_\[bSQ[OP]JQOJ̀SnMJeSX̀ MPQ]JQOYJb[̂MJPOQ[TM]JOPJ_MLS\fJOfYJORJ
OQLMRd[]MJLŜMJO_\[bSQ[OP]JQOJN\S[̀SPQ]JWPUMRJQL[]JvOPUh
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GHIJKLMNKOPQNRSKMNQNTSKUVWXNYKZ[RW\NK[]KVZSK\MVẐN_KWZ\̀PaWẐK\MVẐNYK[]KRWbN_KR[KRMNKc[ZYRQP\RW[ZKc[ZRQV\RK[QKR[K
QǸVRNaKYPT\[ZRQV\RY_KdPQ\MVYNK[QaNQYKVZaK[RMNQK[T̀ŴVRW[ZYe

GHIIKf[KYPWRK[QKV\RW[ZKYMV̀̀KTNK\[bbNZ\NaKTSKVKc̀VWbVZRKPZaNQKRMWYKg[ZaK[RMNQKRMVZKWZKVK\[PQRK[]K\[bdNRNZRK
hPQWYaW\RW[ZKWZKRMNK̀[\VRW[ZKWZKUMW\MKRMNKU[QiK[QKdVQRK[]KRMNKU[QiKWYK̀[\VRNaK[QKV]RNQKRMNKNjdWQVRW[ZK[]K[ZNKSNVQK]Q[bKRMNK
aVRNKklmK[ZKUMW\MKRMNKc̀VWbVZRK̂VXNKRMNKZ[RW\NKQNnPWQNaKTSKON\RW[ZKoelK[QKON\RW[ZKoepeq_K[QKkpmK[ZKUMW\MKRMNK̀VYRK̀VT[QK
[QKYNQXW\NKUVYKdNQ][QbNaKTSKVZS[ZNK[QKRMNK̀VYRKbVRNQWV̀YK[QKNnPWdbNZRKUNQNK]PQZWYMNaKTSKVZS[ZNKPZaNQKRMNK
c[ZYRQP\RW[ZKc[ZRQV\R_KUMW\MNXNQK[]KklmK[QKkpmK]WQYRK[\\PQYeKKr]KRMNKdQ[XWYW[ZYK[]KRMWYKsVQV̂QVdMKVQNKX[WaK[QKdQ[MWTWRNaK
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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 more, 
the board of education shall submit procedures for protecting health and safety during construction 
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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 
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temporary partitions separating areas of work from the rest of the school 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.    General – GC-01 - Project name is Nanuet Phase 4 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 and Miller Elementary School. 

 
B.    Electrical – EC-01 - Project name is Nanuet Phase 4 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 and Miller Elementary School. 
 

C.    Mechanical – MC-01 - Project name is Nanuet Phase 4 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 and Miller Elementary School. 
 

D.    Plumbing – PC-01 - Project name is Nanuet Phase 4 Projects in the Nanuet Union Free School 
District as shown in Contract Documents prepared by KSQ Architects. The site location for this 
contract is: Barr Middle School & Nanuet High 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 may be 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 
 
 
 
 
 
 
 
 
 
 
 

This Page Left Intentionally Blank  
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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 Miller Elementary School  (Roofing): BE-01, 
EC-01 

 
             Start of Construction:              April 1, 2024 

Equipment Submittals & Approvals:           April 2024 
Substantial Completion:             May 7, 2024 
 

1.2        Milestone Schedule  - Miller Elementary School Projects: GC-01, MC-01, EC-01, PC-01 
 
             Start of Construction Exterior Site Work and Masonry:      June 26, 2024 
  Start of Construction Doors and Window Shades:       June 26, 2024 
  Start of Construction Roof Fans & FA:          June 26, 2024 
  Start of Construction Security Vestibule:          June 26, 2025 
  Start of Construction Fire Alarm Upgrades:        July 8th, 2024  
  Equipment Submittals & Approvals:           April-May 2024 

Substantial Completion Exterior Site Work and Masonry:     July 29th, 2024 
Substantial Completion Doors and Window Shades:       July 29th, 2024 
Substantial Completion Roof Fans & FA:         July 30th, 2024 
Substantial Completion Security Vestibule:         August 28th, 2025 
Substantial Completion Fire Alarm Upgrades        August 28th, 2025 

 

1.4        Milestone Schedule - High School Projects: GC-01, MC-01, EC-01, PC-01 
 

  Start of Construction Door and Window Shades:        June 26th, 2024 
  Start of Construction Admin Wing Renovations:        June 26th, 2025 
  Start of Construction Hydronics & AC Ceiling Projects:     July 5th, 2024 
  Start of Construction HVAC, Hydronics, & AC Building-Wide Projects: June 26th, 2025 
  Start of Construction Electrical Panel Replacements:      June 26th, 2024 
  Start of Construction Fume Hood:           June 26th, 2025 

Equipment Submittals & Approvals:           April-May 2024   
Substantial Completion Door and Window Shades:       August 28th, 2024  
Substantial Completion Admin Wing Renovations:       August 27th, 2025 
Substantial Completion Hydronics & AC Ceiling Projects:     August 30th, 2024 
Substantial Completion HVAC, Hydronics, & AC Building-Wide Projects: August 28th, 2025 
Substantial Completion Electrical Panel Replacements:     August 12th, 2025 
Substantial Completion Fume Hood Replacement:      August 5th, 2025 
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1.4        Milestone Schedule  - Barr Middle School Projects: GC-01, MC-01, PC-01, EC-01 
 

  Equipment Submittals & Approvals:           April-May 2024   
  Start of Construction Door and Window Shades:        July 29th, 2024  

Start of Construction Fire Alarm Upgrades:         June 25th, 2025  
Start of Construction Toilet Room Renovations:        June 25th, 2025 

  Substantial Completion Door and Window Shades:       August 21st, 2024  
Substantial Completion Fire Alarm Upgrades:        August 27th, 2025  
Substantial Completion Toilet Room Renovations:       August 26th, 2025 
     

  
 
 

Note: Second shift/double shift work will be required to meet substantial completion dates. 
Second shift/ double shift work is expected to take place as required to meet the milestone 
schedule if necessary. The contractor will have blackout dates during school days where work 
may not take place. It is the contractor’s responsibility to request in writing any blackout dates 
prior to commencement of work to coordinate schedule.   
Second shift hours are before 6AM or after 3:30 pm.  
Failure to meet the milestone schedule will result in a per day financial penalty as indicated in the 
AIA A232/A132  
 
 
 

All work required by any of the Owner’s representatives and consultants, including the Architect, 
Construction Manager and their consultants, Owner’s Attorneys, etc., to execute final close-out of 
contract after 60 days beyond Milestone dates if determined to be caused by contractor, shall result in 
payment(s) to the Owner’s representatives and consultants, including the Architect, Architect’s 
consultants, Owner’s Attorneys, etc., in the form of a change order deduct to the base contract. 
 
 
PART 2 - PRODUCTS (Not Applicable) 

 
PART 3 - EXECUTION (Not Applicable) 

 
 

END OF SECTION 011100 
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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, 

tiling, epoxy flooring, Flooring, interior steel framing, exterior site 

work, and Casework.   

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 

• Door Replacements and window treatments 

• Admin wing renovations  

• New Ceilings  

b) Barr Middle School  

• Door Replacements and window treatments 

• Toilet Room Renovations 

c) Miller Elementary School  

• Door Replacements and window treatments  

• Security Vestibule Renovations 

• Masonry restoration and sitework  

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 “G” drawings – All Schools  

2. Nanuet High School  

a. HS-ASB-2 

b. All demo door & storefront scope “AD” drawings 

c. HS-AD401.1  

d. All new door & storefront scope “A” drawings 

e. HS-A401.1, HS-A601,  

f. All new ACT ceilings “A drawings” 

3. Barr Middle School:   

a. MS-ASB-1, MS-ASB-2 

b. BM-AD000, BM-AD101, BM-AD-102 

c. BM-A101, BM-A102, BM-A401, BM-A601, BM-A801 

4. Miller Elementary School:   

a. ME-S001, ME-S101, ME-S102 

b. ME-AD000, ME-AD101 

c. ME-A101, ME-401, ME-A601,ME-A801 

1.3 This GC-01 contract requires the awarded entity to self-perform the largest 

scope of work shown in the contract documents. There are no provisions 

within this contract to solely subcontractor ALL trade scope required to 

complete the project and its design intent. All other work in this contract is 
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allowed to be subcontracted other than as stated herein. It is further 

required to clearly present what scope your own forces will be doing with 

your bid submission. Failure to present this at time of bid will be subject to 

disqualification.  

1.4 It is the GC’s responsibility to review the MEP drawings to coordinate the GC’s portion of 

the work with MEP.  

1.5 Related Sections include, but are not limited to, the following:  

A. Division 01 Section “Work Restrictions” for use of the Project site and for requirements 

for continued Owner occupancy of premises.  

B. Division 01 Section “Project Management and Coordination” for general coordination 

requirements.  

C. Division 01 Section “Project Forms” for documents required for Testing and 

Coordination.  

D. Division 01 Section "Temporary Facilities and Controls" for specific requirements for 

temporary facilities and controls 

E. Applicable Specification Sections: All specification Sections itemized below are to be 

provided complete by this Prime Contract, unless noted otherwise. In addition to these 

specifications, the contractor is required to review all specifications included in the 

overall contract that may contain related scope or detail for this specific contract.  

1. Divisions 00 and 01 – Procurement and Contracting Requirements & General 

Requirements.  

2. Division 02- Existing Conditions  

3. Division 03 – Concrete  

4. Division 04 Masonry 

5. Division 05 – Metals   

6. Division 06 – Wood and Plastics  

7. Division 07 – Thermal and Moisture Protection 

8. Division 08 – Openings  

9. Division 09 – Finishes 

10. Division 10 – Specialties  

11. Division 11 – Equipment  

12. Division 12 – Furnishings  

13. Division 14 – Elevators and lifts  
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1.6 DEFINITIONS  

1.7 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.  

1.8 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. 

1.9 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. Layout and Installation: Each Prime Contractor shall schedule, layout and install their 

Work in such manner as not to delay or interfere with, but to compliment the execution 

of the work of other Prime Contracts, utility companies and Owner’s operations.  

D. Extent of Contract: The Contract Documents, drawings and specifications each contain 

more specific descriptions of the Work facilitating which Prime Contract includes specific 

elements of the Project.  

1. Work provided by each Prime Contract shall mean complete and operable systems 

and assemblies, including products, components, accessories and installations 

required by the Construction Documents or indicated otherwise.  

2. Prime Contractors shall exercise good judgment and perform all work according to 

related industry standards.  

3. The Owner is exempt from payment of Federal, State and local taxes, including sales 

and compensating use taxes on all materials and supplies incorporated in 

completing the Work; these taxes are not to be included in the Bid. This exemption 

does not apply to tools, machinery, equipment or other property leased by, or to, 

the Contractor or sub-contractor, or to supplies and materials, which even though 

consumed are not incorporated into the completed work. Prime Contractors, and 

their sub-contractors, shall be responsible for paying any and all applicable taxes on 

said tools, machinery, equipment or property, and upon all said unincorporated 

supplies and materials, whether purchased or leased.  

4. Prime Contracts shall understand that time is of the essence, and will adequately 

staff the Project by employing the appropriate trade’s people to perform the Work; 

these people shall be experienced in their respective trades. A shortage of labor in 

the industry shall not be accepted as an excuse for not properly staffing the Project; 

all efforts shall be made to meet or exceed the schedule, including additional staff 

and/or labor hours necessary. All cost associated with this item shall be included 

within the Bid.  

5. Local custom and trade union jurisdictional settlements will not control the scope of 

the Work of each Prime Contract.  

a. When a potential jurisdictional dispute or similar interruption of Work is first 

identified, or threatened, the affected Prime Contracts shall promptly negotiate 
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a reasonable settlement to avoid or minimize the pending interruption and 

delays.  

b. Contractor’s trade-related issues shall not be grounds for modification or 

extension of scheduled completion date(s).  

6. The Work of all Prime Contracts requires close coordination with other Prime 

Contracts and construction personnel. Maintain flexibility and cooperation through 

the Project. “Out of Sequence” and “Delay” claims will only be considered when 

requirements of Division 01 “Administrative Requirements” have been adhered to. 

Delay claims must be in writing and forwarded to the Architect, per the 

requirements of the General Conditions of the Contract. Claims not submitted per 

these requirements will be rejected and/or denied.  

7. The intention of the Work is to follow a logical sequence, however, a Prime 

Contractor may be required by the Architect or Construction Manager, to 

temporarily install, omit or leave out a section(s) of Work, out of sequence. All such 

out of sequence work, and come back time, at these areas shall be performed at no 

additional cost to the Owner.  

E. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime Contractor 

shall cooperate with the other Prime Contractors involved, to coordinate approved 

substitutions with remainder of the Work. Contractors shall submit all “Substitutions” at 

least ten (10) days prior to the date for receipt of Bids as specified in the Instructions to 

Bidders 002113 Section 3.3 Equivalents or bid will be considered per “basis of design”.  

F. Construction Schedules: Refer to Divisions 01 Section “Construction Progress 

Documentation”, “Preliminary Schedule” and “Project Management and Coordination” 

for requirements related to meetings and schedules.  

G. Construction Sequencing and Phasing: Prime Contractor shall understand that 

Sequencing and/or Phasing Plans are contingent upon the work areas being 

complete/occupied, prior to the next area of Work beginning. Should an area of 

construction not be complete per the Project Preliminary Schedule, the Project Master 

Construction Schedule/Sequencing Plans will be adjusted accordingly. The Owner will 

not be responsible for delay claims due to adjustments being no fault of their own.  

1. Prime Contracts may be required to re-sequence the phasing of the project as a 

result of changes to the schedule. Prime Contracts shall provide these adjustments 

at no additional cost to the Owner.  

H. Existing Conditions: Each Prime Contract shall verify existing conditions in the field prior 

to work commencing in that area and immediately report conditions to the Architect that 

are not represented correctly by the Construction Documents.  
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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.  

I. Hazardous Materials: Each Prime Contract shall familiarize themselves with the 

Hazardous Materials Sections/Drawings of the Construction Documents and follow 

DOL/OSHA/EPA/SED regulations while performing their respective Work in these areas. 

Discovery of non-identified or concealed hazardous materials shall be reported to the 

Construction Manager immediately and followed up with written documentation of the 

event.  

J. Protection of Installations: Each Prime Contract is responsible for protecting their 

installations at all times. All costs incurred to repair, replace or clean insufficiently 

protected materials/installations shall be the responsibility of the installing Prime 

Contract.  

1. Architect shall be notified, in writing, immediately upon material/installation being 

damaged; notification shall indicate responsible party.  

2. Owner will not be liable for damaged materials and/or installations by “others”, 

when “others” cannot be identified.  

3. Repair damaged work, clean exposed surfaces or replace construction installations 

that cannot be repaired.  

4. Each Prime Contract shall be responsible for removing all labels not required to 

remain from their installations.  

5. Installations shall be wiped clean and proper protection then installed.  

6. Each Prime Contract is responsible to protect another primes work in the event that 

prime has to work over or on top of that other primes work being complete. The 

prime working over the completed work takes full responsibility of that other 

primes completed work both in condition and operation.  

7. Gc shall install 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 
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required by each Prime Contract for the periods which that Prime Contract, or its sub-

contractors, are performing Work on site.  

1. Assign at least one person for a daily clean and sweep of the work area(s). Prime 

Contractor shall allot sufficient manpower and time for this to be completed by the 

end of each shift. Submit name of this person(s) to Construction Manager.  

a. Construction Manager shall have the authority to give direction to person(s) on 

the Project Site identified by the Prime Contract as designated for cleanup 

tasks. This shall include the safety review/securing of the site-work zone after 

each shift.  

b. This person has check that no construction debris was dumped in any district 

dumpers during this end of shift site review, if found the contractor must 

remove immediately the next morning to avoid back charges costs of $1500 

per day not removed.  

2. Any Prime Contract not providing personnel for Daily Cleaning will be Back Charged 

for labor provided by the Owner to complete this task.  

3. Contractor working solely in an area shall be responsible for clean/sweep of that 

area.  

4. Daily cleaning will not mean any one Prime Contract is responsible for assisting 

another Prime Contract with removing major quantities of debris created by a 

particular Prime Contract’s Work.  

5. Daily cleaning will be mandated to remove from the building any debris created by 

day-to-day activities. All Prime shall assist in sweeping shared work areas and 

shared corridors while working on site. Each Prime shall assist in mopping of shared 

corridors while working on site or as required by the Owner.  

6. All prime contractors and subcontractors are required to provide sweeping 

compound for daily cleaning in their respective exterior and interior work areas. 

Each Prime Contract shall provide a sufficient number of brooms or other necessary 

tools, for use by their personnel to adequately fulfill their obligations.  

7. All prime contractors shall provide and maintain garbage cans/refuse containers 

with liners for each construction area of their respective contracts as directed by the 

Construction Manager and shall be responsible for disposing of these materials to a 

dumpster.  

8. All prime contractors provide the necessary equipment/containers (lull/skip-box) to 

move daily clean/sweep debris from the building to a dumpster on a daily basis, for 

each construction area of their respective contracts. Skip-box shall be emptied to a 

dumpster by 9:00 a.m. the following day.  

9. Cleaning shall be deemed a Safety & Health issue, with Prime Contracts being held 

accountable for fulfilling their contractual obligations.  
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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.  

1.10 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. 

A. Bids Received:  4/3/2024 

B. Notice to Proceed:  4/16/2024 

C. Submittals: The following items are to be submitted within 60 business days after Notice 

to Proceed: 

1. Submittal List and Submission Schedule –  15 days after NTP 

2. Field Investigations 

3. Shop Drawings  

4. Long Lead Items – 30 days after NTP  

5. Schedule of Values and Key Submittal List –  15 days after NTP 

D. Mobilization:  6/26/2024 

E. Substantial Completion and Project Closeout:   

 

1. General Contract 01 
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a. Substantial Completion:  See Milestone Schedule   

b. Project Closeout:  See milestone Schedule  

1.11 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 
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to be used on notice for coordination with other contractors. Failure to arrange for 

materials to be on site to complete coordinated work with other Prime Contractors 

will result in back charges for delays resulting therefrom.  

3. Temporary long-term storage facilities are not available to Prime Contracts by the 

Owner.  

4. Prime Contractors and their subcontractors, shall coordinate deliveries with the 

Construction Manager to ensure that disruptions and Owner inconvenience are 

avoided.  

E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment 

necessary for its own activities; this includes secure lock-up and storage for all items on 

the Project Site.  

1. Provide all construction aids and miscellaneous services and facilities necessary 

exclusively for its own construction activities; this shall include any additional 

supplementary power, ventilation, lighting requirements and weather protection.  

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 

on site at all times Superintendent with a mobile phone for the duration of the Project, 

as indicated in their Scope of Work. Construction Manager shall be furnished with 

contact numbers associated with each phone.  

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 

Project Site Safety, as related to their operations (refer to Section 013150 “Special 

Procedures” for further requirements).  

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 

issues are not immediately rectified, the Owner shall secure outside sources to 

correct the deficiency and back charge the responsible Prime Contract.  

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 

corridors, ladders and other safety routes/devices.  

H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 

extinguishers for each construction area of their respective contracts; comply with 

applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet 

this requirement is not permitted. Comply with NFPA for recommended classes for 

exposure; extinguishers shall be inspected and appropriately tagged prior to being 

brought on site. Provide stands, painted bright orange, sturdy enough to carry the 

extinguisher, and built as not to create a tipping hazard.  

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.).  
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2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 

respective on site office and storage facilities.  

3. Store combustible materials in approved containers in fire-safe locations.  

I. Welding: Any Prime Contract performing welding, cutting or other activities with open 

flames or producing sparks shall at a minimum:  

1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 

alarms.  

2. Protect the area and surrounding areas from fire and damage.  

3. Maintain fire extinguishers, compatible with activity, at the location of the activity.  

4. Provide a continuous Fire Watch during the activity and one-half hour beyond the 

completion of the activity.  

5. Provide all necessary fans and ventilation required for the activity.  

6. Any welding, burning and or use of flame the contractor is required to provide all 

required “hot work permit” to use such equipment prior to start of work. Its 

mandatory that no “hot work” shall start without these permits issued to the CM 

and Owner. Failure to this requirement will result to the removal of the project 

super of that company from all district projects.   

J. Remove each temporary facility when it can be replaced by the authorized permanent 

facility no later than Substantial Completion, or as directed by the Architect and/or 

Construction Manager. Complete or restore permanent facilities that may have been 

delayed due to interim use of a temporary barrier or condition.  

K. Temporary Power: Each Prime Contractor shall provide for their own temporary power 

needs for any scheduled electrical utility shut downs. Each Prime Contractor shall provide 

for their own temporary generators, power cords and temporary lighting as needed 

during these periods to continue to perform their work and maintain adherence to the 

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 
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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.  

1.12 WORK HOURS & SEQUENCE   

A. Unless otherwise approved by the Construction Manager, During the school days, Work 

is to be performed in this contract during the hours of 3:30pm to 10:00pm on 

weekdays, and Saturdays and Sundays from 7:00am to 3:30pm. During School breaks, 

work is to be performed from 7:00am to 10:00pm. There is no additional cost to the 

owner for working the hours of 3:30pm through 10:00pm, or weekend work during the 

school year. Any work done during these times MUST BE COMPLETED, CLEANED, AND 

TESTED AS NECESSARY FOR STUDENT OCCUPANCY BEFORE THE START OF THE NEXT 

SCHOOL DAY.  Contractors are required to schedule work during school breaks, school 

days off, and school holidays.   

B. Summer work starts June 28th through August 23rd for 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. As approved by the CM. Working hours during the school day will be 7:00am-3:30pm 
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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: 

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 

cranes, scaffold and other means necessary to perform the Work, and maintain 

the Project Master Schedules. 

2. Interruption of any utility and/or power must be coordinated with the Owner, via 

the Construction Manager. 

3. Any and all overtime, weekend and/or holiday work required to meet the Project 

Master Schedules shall be incorporated in the respective Prime Contract’s bid. 

4. Should a Contractor’s progress fall behind, as to schedule, Prime Contractor shall 

employ additional – 3rd shift and/or overtime and/or weekend workforce until 

situation is rectified, to the satisfaction of the Architect and Construction 

Manager, at no additional cost to the Owner, however subject to charges as 

stated in section 1.10 E for lack of maintaining schedule  

5. Should a Prime Contract feel another Prime Contract is delaying them sufficient 

time to complete their installations, per the schedule, the Architect and 

Construction Manager shall be notified in writing immediately of the situation 

(refer to Conditions of the Contract for protocol). A Prime Contract creating such 

a delay, that causes a proven burden upon another Prime Contract to maintain 

schedule, shall bear all costs incurred by the delayed Prime Contract to maintain 
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the schedule. 

6. The Architect and Construction Manager shall not be overburdened as to 

overtime cost, to monitor the work, due to no cause of his or her own. Owner will 

compensate the Architect and Construction Manager for all additional cost 

related to the issue of a Prime Contractor’s failing to execute the Contract by fully 

staffing per the work hours and days noted herein. The Owner reserves the right 

to back charge the responsible Prime Contract for these fees if incurred. 

7. All Asbestos and/or Lead Abatement shall take place to meet the requirements of 

the Preliminary Schedule and Project Master Schedules and shall be coordinated 

with the other Prime Contractors prior to commencement. 

J. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel and the surrounding property owners (neighbors). 

1. Prime Contracts are hereby notified that: All Prime Contractors and their 

subcontractors shall limit excessive noise during 2nd shift known as work 

extending to 10PM weekdays upon approval by owner and city work hour 

restrictions. These operations shall not create a disturbance to neighboring 

properties. 

K. Construction access to the site shall be limited to personnel, equipment and deliveries 

by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 

Contracts shall keep the Construction Manager advised of persons accessing the site 

and shall seek assistance with coordinating parking and storage facility locations for all 

Prime Contracts. 

1. Where applicable, Contractors shall provide Building Site perimeter barricades as 

described herein the project and all temporary exit doors/lockable gates on the 

Project, securing these doors, fencing and/or gates at the end of each work shift. 

2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during 

the summer months and or during the normal school year, the  respective Prime 

Contract shall notify Construction Manager of such and be responsible for 

securing the Project Site at the end of that work shift and perform site walk 

around the outside of construction area/work zone ensuring all debris is pickup 

up and there are no construction related hazards of any kind present once the 

responsible person leaves the site for the evening or weekend. This includes that 

all materials and equipment are fenced in and keys are removed.  All interior 

projects have the same requirement to ensure that outside the work zone is clean 

from dust-dirt and that no materials are left outside the work area at any time.  

 
1.11 RELATED DOCUMENTS 
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A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.12 DRAWINGS AND SPECIFICATIONS 

 

A. Construction Documents indicate the sum total of the Contract that make up the 

complete work for the Project. Through this Section “Summary of Work”, the intent 

of the Contractor’s scope of Work and responsibility is generally described. Related 

requirements and conditions that are indicated in the Contract Documents include 

but are not limited to the following: 

 
1. General Conditions and Requirements. 
2. Referenced and applicable Codes, Regulations and Standards. 
3. Scheduling and phasing requirements. 

4. Existing conditions and restrictions on use of the site and facilities. 

 

B.       Drawings and Specifications are cooperative and supplementary.  Portions of the 

Work, which can best be illustrated by Drawings, are not included in the 

Specifications and portions best described by Specifications are not depicted on 

Drawings. 

 

1. All items necessary to complete the work shall be furnished whether written or 

illustrated. 

2. All primes shall exercise good judgment and perform all work according to 

related industry standards. 

 

PART 2 - SCOPE OF WORK  

2.1     PRIME CONTRACTS 

A. Scope of Work:  Work includes but is not limited to, the following: 

1. Provide all work identified in the Contract Documents.  

2. All Specification Sections provided.  

3. All abatement drawings provided for reference. 

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 
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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.  

 

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.  



 

NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

 

 

 

 

CONTRACT SUMMARY GC-01  01 12 02 - 18 

H. All prime contractors shall coordinate their contract work with other primes to meet 

the project schedule and for a complete operational system or area or work.  

I. All contractors are to provide within 3 weeks of award a “base line” construction 

schedule for their work from commencement to completion including all phasing. This 

schedule is to be updated monthly to show percentage progress of each item listed. 

This schedule shall be revised to provide a recovery schedule in the event of a delay for 

any reason. The recovery schedule shall include the “base line” item and the recovery 

to show how the delay is affecting the overall project schedule. This schedule is to be 

provided in MS Project or Primavera. Excel schedules are not accepted.   

J. Prime contractor “base line” schedules are to be reviewed by each prime contractor 

and coordinated where work is related and that each prime’s work shall be included in 

each “base line” contractor’s schedule as necessary for coordination.  

K. All contractors are to provide 2-week look ahead schedules showing work related to 

the base line and shall be coordinated with other prime 2-week look ahead schedules. 

These schedules will be Excel format. Format will be provided by the CM. 

L. Contractors to provide a full-time supervisor on site 100% of the time. This is not a 

working foreman. Supervisors are not working with tools they are supervising their 

workers and coordinating with other contractors and district/ CM. Failure to provide 

will be default of your contract and subject costs related to and termination.  

M. All prime contractors are the provide a project manpower structure showing names 

and telephone numbers of each responsible person on the project. This shall be 

updated as needed if personal changes are made.  

N. All site equipment and dumpsters are to be behind temporary chain link fence when 

stored on site and or within the construction work zone where temporary chain link 

fence has been providing and installed by the prime. Each prime contractor is 

responsible to provide and install temporary chain link fence around their own stored 

equipment and dumpsters on site.  

O. No equipment, panels or any services shall be turned off for any reason without written 

request and approval by the district. Project form shall be used for all shutdowns and 

required a 3-day notice. Other shutdowns may require more time. 

3.5 CONTRACT No. 2 GENERAL CONTRACT (GC-01)– GENERAL CONSTRUCTION PRIME 

CONTRACT FOR INTERIOR WORKS AT CONTRACT AT NANUET SENIOR HIGH SCHOOL & BARR 

MIDDLE SCHOOL & MILLER ELEMENTARY SCHOOL   

 

A. Project Site Superintendent: GC shall provide one (1) full time, non-working 

Project Site Superintendent while any work related to this Contract is being 
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performed. Superintendent shall be responsible for the daily activities of this 

Contract and work closely with the Construction Manager and the other Prime 

Contract Superintendents/Foremen, in a manner that best promotes the 

objectives of the Project.  

 

B. Superintendent shall be on-site while Contractor’s own forces, and/or 

subcontractors are performing work on the Project Site; also while other Prime 

Contracts are installing work, or require the coordination of work related to this 

Prime Contract, and/or as requested by the Construction Manager.  

1. Superintendent shall be the same individual throughout the duration of the Project.  

2. Project Site Superintendent shall be an individual with minimum of five (5) years’ 

experience in this field of work.  

3. Refer to Section 013100 “Project Management and Coordination” for further 

requirements.  

B. Project Foreman: GC shall provide at least one (1) full time Project Foreman during each 

shift of work at each school; Foreman shall be able to make binding decisions, as they 

relate to the daily activities of their crew, as related to achieving the goals of the Project.  

C. Site Communications: GC shall provide Project Superintendent with a mobile phone; all 

costs and service charges shall be paid for by GC; provide Construction Manager with 

contact number(s).  

D. Project Site Field Office: Provide site office facilities for this Contract’s Project 

Superintendent. Site Office shall be equipped with telephone with answering machine, 

fax and e-mail. Contact information shall be provided to the Construction Manager.  

1. The Owner reserves the right to seek reimbursement for temporary facilities not 

provided by this Prime Contract.  

E. Scope of Work: Work of the GC includes, but is not limited to, the following:  

1. Coordination with other Prime Contracts, Owner and Construction Manager as 

required to adhere to and maintain approved Project Master Schedules. Prior to first 

payment, this includes developing and submitting the Project Master Schedule for 

Interior works 

2. Provide all interior demolition as indicated in the Construction Documents, or 

required for Work of this Prime Contract:  

a. Coordinate all demolition with Hazardous Materials documents. Coordinate 

with all other Prime Contracts regarding removals required for the Project. 

Demolition of a system shall mean any and all components removed in their 

entirety, to the point of origin, source or substrate. 
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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 providing 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. Framing for all access doors is by GC.  

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 

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.  
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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. 

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 
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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”.  

 

F. Supplemental Temporary Facilities and Controls by GC include, but are not limited to:  

1. Waste Disposal Facilities:  Provided by each contractor. 

2. Temporary Interior Barricades: Provide, maintain and eventually remove all 

temporary barricades per OSHA Regulations, Industry Standards, or as indicated in 

the Construction Documents. These include, but are not limited to, the following 

areas:  

a. To isolate new construction areas.  

b. To isolate renovation areas.  

c. Floor openings/penetrations, including stairwells.  

1) Horizontal Openings: close openings in floors and horizontal surfaces with 

load bearing, wood and/or steel framed construction per applicable 

regulations.  

3. Temporary Doors, Frames & Wall Assemblies: Provide, maintain and eventually 

remove all temporary installations per OSHA Regulations, Industry Standards, or as 

indicated in the Construction Documents. Provide fire rated assemblies as required. 

Provide exit (panic bar/crash bar) devices at locations of egress. Coordinate 

locations with Construction Exiting Plan, Sequencing/Phasing Plans, and the 

Construction Manager. Temporary doors shall be constructed using ½” plywood 

and 2x construction, equipped with hasps, locks, handle and latch mechanism, and 

spring or counter weight installed to allow door to close after opening. Permanent 

doors will not be used in temporary conditions. 

4. Temporary Sanitary Facilities: Provided by each contractor.  

5. Existing Stair Usage: Use of Owner’s existing stairs in unoccupied areas will be 

permitted, provided that at Substantial Completion, stairs are restored to conditions 

existing before initial use.  

a. Provide photo documentation of existing stair conditions prior to use by all 

Prime Contracts. Document during use, and at completion of the Renovation 

Project in order to document any and all damage to the Owner’s property.  

b. Provide protective coverings, barriers, devices, signs, or other procedures to 

protect stairs and to maintain means of egress. If, despite such protection, 

stairs become damaged, restore damaged areas so no evidence remains of 

correction work.  
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6. Indoor air quality management at all areas of Construction, once building is 

enclosed.  

a. Provide all necessary dust partitions, fans, temporary ducts, and barricades to 

properly contain and ventilate all work area fumes and odors, created by 

demolition and new construction or alterations, directly to the outside. 

Ventilate to an area outside the building, sufficiently away from the building, as 

not to contaminate other areas. There will be no additional claims honored if 

the Construction Manager requests additional ventilation or requirements.  

b. Provide and exhaust air system for the project indoor areas that could produce 

fumes, VOC’s, off gasses, dusts, mists, or other emissions.  

c. System Operation:  

1) A sufficient quantity of exhaust fans in existing window openings or other 

approved locations shall be operated.  

2) Exhaust air system shall operate for a minimum of 72 hours after work is 

completed or until all materials have cured sufficiently so as to stop out – 

gassing of fumes or odors and area has been ventilated to remove all 

detectable traces of odors and fumes.  

3) Maintain 25 feet clearance from all temporary exhaust outlets to all active 

building outdoor air intakes.  

4) Refer to Division 01 Section “Work Restrictions” for further information.  

7. Provide all shoring required for Work of this Prime Contract, including but not 

limited to;  

a. Cutting or altering of existing construction.  

b. Provide protection of all new and existing surfaces during the Work. Do not 

stand, walk, or work off of any unprotected finished surface above the floor.  

8. Maintain temporary fencing and barricading to keep unauthorized persons away 

from dangerous and hazardous areas for which this Prime Contract is responsible.  

9. Traffic Controls: Provide flagman while any operation of this Prime Contract 

interferes with traffic flow on adjacent roadways. 

 

 

END OF SECTION 01 12 02 
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SECTION 01 12 03  –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.  

2. MC-01 contract requires the awarded entity to self-perform the 

largest scope of work shown in the contract documents. There are 

no provisions within this contract to solely subcontract ALL trade 

scope required to complete the project and its design intent. All 

other work in this contract is allowed to be subcontracted other 

than as stated herein. It is further required to clearly present what 

scope your own forces will be doing with your bid submission. 

Failure to present this at time of bid will be subject to 

disqualification.  
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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) HVAC & Hydronic Upgrades 

b) Kitchen Hood Replacements   

 

Barr Middle School  

c) Toilet Room Renovations  

 

Miller Elementary School  

d) Security Vestibule Renovation  

e) HVAC 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.  
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1. The Construction Manager shall provide a full time construction site representative 

recognized as the Construction Manager.  

1.6 CONSTRUCTION MANAGER  

A. The construction manager shall provide on-site administration of the Contracts for 

Construction in cooperation with the Architect as set in AIA Document A232 TM – 2009, 

General Conditions of the Contract for Construction, Construction Manager as Adviser 

Edition, as modified. 

B. The Construction Manager shall provide administrative, management and related 

services to coordinate scheduled activities and responsibilities of the Multiple Prime 

Contractors with each other and with those of the Construction Manager, the Owner and 

the Architect. The Construction Manager shall coordinate the activities of the Multiple 

Prime Contractors in accordance with the latest approved Project Schedule and the 

Contract Documents. 

C. Utilizing the construction schedules provided by the Multiple Prime Contractors, the 

Construction Manager shall update the Project schedule, incorporating the activities of 

the Owner, Architect, and Multiple Prime Contractors on the Projects, including activity  

sequences and durations, allocation of labor and materials, processing of Shop Drawings, 

Product Data and Samples, and delivery and procurement of products, including those 

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.  



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE  
FEBRUARY 6, 2024 

 

 

CONTRACT SUMMARY – MC-01 01 12 03 - 4 

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.  

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 
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the Project. “Out of Sequence” and “Delay” claims will only be considered when 

requirements of Division 01 “Administrative Requirements” have been adhered to. 

Delay claims must be in writing and forwarded to the Architect, per the 

requirements of the General Conditions of the Contract. Claims not submitted per 

these requirements will be rejected and/or denied.  

7. The intention of the Work is to follow a logical sequence, however, a Prime 

Contractor may be required by the Architect or Construction Manager, to 

temporarily install, omit or leave out a section(s) of Work, out of sequence. All such 

out of sequence work, and come back time, at these areas shall be performed at no 

additional cost to the Owner.  

F. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime Contractor 

shall cooperate with the other Prime Contractors involved, to coordinate approved 

substitutions with remainder of the Work. Contractors shall submit all “Substitutions” at 

least ten (10) days prior to the date for receipt of Bids as specified in the Instructions to 

Bidders 002113 Section 3.3 Equivalents or bid will be considered per “basis of design”.  

G. Construction Schedules: Refer to Divisions 01 Section “Construction Progress 

Documentation”, “Milestone Phasing Schedule” and “Project Management and 

Coordination” for requirements related to meetings and schedules.  

H. Construction Sequencing and Phasing: Prime Contractor shall understand that 

Sequencing and/or Phasing Plans are contingent upon the work areas being 

complete/occupied, prior to the next area of Work beginning. Should an area of 

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 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE  
FEBRUARY 6, 2024 

 

 

CONTRACT SUMMARY – MC-01 01 12 03 - 6 

Documents that could be easily recognized during pre-bid review that interfere with 

the respective Prime Contract’s work, shall be the responsibility of the respective 

Prime Contract. This includes all costs associated with removal, patching, relocation 

or re-fabrication of installations.  

J. Hazardous Materials: Each Prime Contract shall familiarize themselves with the 

Hazardous Materials Sections/Drawings of the Construction Documents and follow 

DOL/OSHA/EPA/SED regulations while performing their respective Work in these areas. 

Discovery of non-identified or concealed hazardous materials shall be reported to the 

Construction Manager immediately and followed up with written documentation of the 

event.  

K. Protection of Installations: Each Prime Contract is responsible for protecting their 

installations at all times. All costs incurred to repair, replace or clean insufficiently 

protected materials/installations shall be the responsibility of the installing Prime 

Contract.  

1. Architect shall be notified, in writing, immediately upon material/installation being 

damaged; notification shall indicate responsible party.  

2. Owner will not be liable for damaged materials and/or installations by “others”, 

when “others” cannot be identified.  

3. Repair damaged work, clean exposed surfaces or replace construction installations 

that cannot be repaired.  

4. Each Prime Contract shall be responsible for removing all labels not required to 

remain from their installations.  

5. Installations shall be wiped clean and proper protection then installed.  

6. Each Prime Contract is responsible to protect another primes work in the event that 

prime has to work over or on top of that other primes work being complete. The 

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.  
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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.  

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 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE  
FEBRUARY 6, 2024 

 

 

CONTRACT SUMMARY – MC-01 01 12 03 - 8 

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 4 

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:  4/3/2024 

B. Notice to Proceed:  4/16/2024 

C. Submittals: The following items are to be submitted within 60 business days after Notice 

to Proceed: 

1. Submittal List and Submission Schedule - 15 days after NTP 

 

2. Field Investigations 

3. Shop Drawings  

4. Long Lead Items – 30 days after NTP  

5. Schedule of Values and Key Submittal List –  15 days after NTP 

D. Mobilization:  6/26/2024 

 

1. Mechanical Contract 01 

a. Substantial Completion:  See Milestone Schedule   

b. Project Closeout:  See Milestone Schedule   

 

1.9 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS  

A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. 

Operate in a safe and efficient manner. Relocate temporary facilities as required as work 

progresses; do not overload facilities or permit them to interfere with progress. Take 

necessary fire prevention measures; do not allow hazardous, dangerous, or unsanitary 

conditions to develop or persist on the Project site.  
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1. Installation, operation, maintenance, and removal of each temporary service or 

condition are considered part of the respective Prime Contract’s own construction 

activity, as are costs and use charges associated with each facility.  

2. Locate service or condition where they will serve the Project adequately and with 

minimum interference of the Work, coordinate with the Construction Manager and 

the other Prime Contracts prior to installation.  

B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent 

service or condition, shall assume responsibility for its operation, maintenance and 

protection during use as a construction facility prior to the Owner’s acceptance, 

regardless of previously assigned temporary facilities and controls responsibility.  

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephones, food service, etc.) for their own benefit or convenience. Prime Contract 

Superintendents shall enforce this policy with their respective work forces.  

1. Construction personnel parking will be restricted to area as directed and agreed to 

by the Owner, and to facilitate the completion of the work. Owner reserves the right 

to remove from their property, unauthorized vehicles occupying unauthorized 

areas, at respective vehicle owner’s expense.   

D. Storage on the Project Site: Each Prime Contract shall provide sufficient secure weather-

tight storage facilities for their materials and equipment. These storage containers are 

required to be located on the “site logistics plan.”  The Owner’s facilities and the Project’s 

building areas shall not be used for storage unless agreed upon, in writing, with the 

Owner via the Construction Manager.  

1. Until permanently incorporated into the Work, all materials on the Project site are 

considered to be the Prime Contract’s responsibility for security and protection.  

2. Prime contractor is required to check on their onsite stored material periodically to 

ensure that all material continues to be located in the stored location and that it 

remains protected from all damage, theft, and endangerment to others and ready 

to be used on notice for coordination with other contractors. Failure to arrange for 

materials to be on site to complete coordinated work with other Prime Contractors 

will result in back charges for delays resulting therefrom.  

3. Temporary long-term storage facilities are not available to Prime Contracts by the 

Owner.  

4. Prime Contractors and their subcontractors, shall coordinate deliveries with the 

Construction Manager to ensure that disruptions and Owner inconvenience are 

avoided.  

E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment 

necessary for its own activities; this includes secure lock-up and storage for all items on 

the Project Site.  
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1. Provide all construction aids and miscellaneous services and facilities necessary 

exclusively for its own construction activities; this shall include any additional 

supplementary power, ventilation, lighting requirements and weather protection.  

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 

on site at all times Superintendent with a mobile phone for the duration of the Project, 

as indicated in their Scope of Work. Construction Manager shall be furnished with 

contact numbers associated with each phone.  

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 

Project Site Safety, as related to their operations (refer to Section 013150 “Special 

Procedures” for further requirements).  

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 

issues are not immediately rectified, the Owner shall secure outside sources to 

correct the deficiency and back charge the responsible Prime Contract.  

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 

corridors, ladders and other safety routes/devices.  

H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 

extinguishers for each construction area of their respective contracts; comply with 

applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet 

this requirement is not permitted. Comply with NFPA for recommended classes for 

exposure; extinguishers shall be inspected and appropriately tagged prior to being 

brought on site. Provide stands, painted bright orange, sturdy enough to carry the 

extinguisher, and built as not to create a tipping hazard.  

1. Each Prime Contract shall supplement this requirement by providing additional fire 

extinguishers specifically related to their work activity (e.g., welding, soldering, 

abrasive cutting, etc.).  

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 

respective on site office and storage facilities.  

3. Store combustible materials in approved containers in fire-safe locations.  

I. Welding: Any Prime Contract performing welding, cutting or other activities with open 

flames or producing sparks shall at a minimum:  

1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 

alarms.  

2. 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.  
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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. All other schools in this phase, have local electrical work, therefore each prime 

contractor and their sub-contractors are required to provide their own 

generator power for equipment and lighting to perform their work during 

these times with no additional cost to the owner.  

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.  
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2. Comply with regulations and health codes for type, number, location, 

operation, and maintenance of fixtures and facilities.  

3. Provide separate facilities (minimum of one ea.) for male and female personnel 

in proportion required by OSHA.  

4. Shield toilets to ensure privacy.  

5. Coordinate mobilization and demobilization of units with Construction 

Manager.  

6. Toilets shall be cleaned at least once per week, with additional facilities or 

cleanings provided if requested by Construction Manager.  

7. Provide and maintain adequate supply of toilet tissue and hand sanitizer for 

each facility.  

1.10 WORK HOURS & SEQUENCE   

A. During the school days, Work is to be performed in this contract during the hours of 

3:30pm to 10:00pm on weekdays, and Saturdays and Sundays from 7:00am to 3:30pm. 

During School breaks, work is to be performed from 7:00am to 10:00pm. There is no 

additional cost to the owner for working the hours of 3:30pm through 10:00pm, or 

weekend work during the school year. Any work done during these times MUST BE 

COMPLETED, CLEANED, AND TESTED AS NECESSARY FOR STUDENT OCCUPANCY 

BEFORE THE START OF THE NEXT SCHOOL DAY.  Contractors are required to 

schedule work during school breaks, school days off, and school holidays.   

B. Summer work starts June 28th through August 23rd for 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. As approved by the CM. Working hours during the school day will be 7:00am-3:30pm. 

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 
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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 date for each contractor.  

I.  Additional requirements: 

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 

cranes, scaffold and other means necessary to perform the Work, and maintain 

the Project Master Schedules. 

2. Interruption of any utility and/or power must be coordinated with the Owner, via 

the Construction Manager. 

3. Any and all -3rd shift, overtime, weekend and/or holiday work required to meet 

the Project Master Schedules shall be incorporated in the respective Prime 

Contract’s bid. 

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. 

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). 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE  
FEBRUARY 6, 2024 

 

 

CONTRACT SUMMARY – MC-01 01 12 03 - 14 

1. Prime Contracts are hereby notified that: All Prime Contractors and their 

subcontractors shall limit excessive noise during 2nd shift known as work 

extending to 10PM weekdays upon approval by owner and city work hour 

restrictions. These operations shall not create a disturbance to neighboring 

properties. 

K. Construction access to the site shall be limited to personnel, equipment and deliveries 

by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 

Contracts shall keep the Construction Manager advised of persons accessing the site 

and shall seek assistance with coordinating parking and storage facility locations for all 

Prime Contracts. 

1. Where applicable, Contractors shall provide Building Site perimeter barricades as 

described herein the project and all temporary exit doors/lockable gates on the 

Project, securing these doors, fencing and/or gates at the end of each work shift. 

2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during 

the summer months and or during the normal school year, the  respective Prime 

Contract shall notify Construction Manager of such and be responsible for 

securing the Project Site at the end of that work shift and perform site walk 

around the outside of construction area/work zone ensuring all debris is pickup 

up and there are no construction related hazards of any kind present once the 

responsible person leaves the site for the evening or weekend. This includes that 

all materials and equipment are fenced in and keys are removed.  All interior 

projects have the same requirement to ensure that outside the work zone is clean 

from dust-dirt and that no materials are left outside the work area at any time.  

 
1.11 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.12 DRAWINGS AND SPECIFICATIONS 

 

A. Construction Documents indicate the sum total of the Contract that make up the 

complete work for the Project. Through this Section “Summary of Work”, the intent 

of the Contractor’s scope of Work and responsibility is generally described. Related 

requirements and conditions that are indicated in the Contract Documents include 

but are not limited to the following: 

 
1. General Conditions and Requirements. 
2. Referenced and applicable Codes, Regulations and Standards. 
3. Scheduling and phasing requirements. 

4. Existing conditions and restrictions on use of the site and facilities. 
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B.       Drawings and Specifications are cooperative and supplementary.  Portions of the 

Work, which can best be illustrated by Drawings, are not included in the 

Specifications and portions best described by Specifications are not depicted on 

Drawings. 

 

1. All items necessary to complete the work shall be furnished whether written or 

illustrated. 

2. All primes shall exercise good judgment and perform all work according to 

related industry standards. 

 

PART 2 - SCOPE OF WORK  

2.1     PRIME CONTRACTS 

A. Scope of Work:  Work includes but is not limited to, the following: 

1. Provide all work identified in the Contract Documents.  

2. All Specification Sections provided.  

3. All abatement drawings provided for reference. 

 

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 
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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 (MC) –– MECHANICAL PRIME CONTRACT AT, 

NANUET SENIOR HIGH SCHOOL, MILLER ELEMENTARY 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 ASB drawings for scope. 

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. ALL CEILINGS SCHEDULED TO BE NEW, ARE REMOVED AND 

INSTALLED BY GC. 

U. MC is to provide temporary panels as required for abatement work. All connections of 

temporary panels is by MC’s electrician. The district is not responsible for providing 

temporary power or connecting temporary power/panels.  

V. 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.  

W. All HVAC louvers/vents are supplied by MC-01. Coordinate opening with other primes.  

 
X. HVAC control wiring is provided and installed by MC-01. Power wiring by EC-01. Low voltage 

controls are by MC-01.  

 
Y. Housekeeping pads for new HVAC equipment are by MC-01.  

Z. 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. 

 
AA. Access doors for piping, dampers, or any HVAC access is provided by MC-01 and installed by 

GC-01. MC is to coordinate at time of bid all locations required for access panels and shall 

include these costs in their prespective bid.  

 
BB. 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 
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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.    

 
CC. All duct detectors are furnished by EC and installed by MC.  

 
DD. All fire and or fire/smoke dampers are installed by MC.  

 
EE. ALL CONTROL WIRING IS BY MC  

FF. MC shall provide coordinated shop drawings for approval for all piping, ducting, and other 

HVAC equipment. 

GG. The second-floor HS wing HVAC scope shall be expedited for summer 2024. MC will 

coordinate the schedule with GC. Please request from CM all GC scope for this space as it has 

been awarded in a previous phase to commence summer 2024. See Div 00 schedule for details 

on the expedited scope.  

HH. MC shall work with the district's commissioning agent to commission all new equipment. Cx 

shall employ the use of online software for the purpose of managing and tracking Cx progress. 

MC shall be required to fill out online pre functional checklists, test reports, and startup 

reports, and submit to Cx for approval.   

 

A. Project Site Superintendent: MC shall provide one (1) full time Project Site 

Superintendent while any work related to this Contract is being performed on site. 

Superintendent may be a working Foreman as lon g as the daily requirements of this 

Contract are maintained, as they relate to the Construction Documents and the Project 

Schedule. Construction Manager reserves the right, in their opinion, to revoke this 

privilege if these requirements are not maintained. Superintendent shall work closely 

with the Construction Manager, and the other Prime Contract Superintendents and 

Foremen, in a manner that best promotes the Project Master Schedules and the 

objectives of the Project.  

1. Superintendent shall be on site while Prime Contractor’s own forces, and/or their 

sub-contractors forces, are on site; also while other Prime Contracts are installing 

work, or require coordination of work, related to this Contract, and/or as requested 

by the Construction Manager.  

2. Superintendent shall be the same individual throughout the Project.  

3. Project Site Superintendent shall be an individual with minimum of five (5) years’ 

experience in this field of work.  

4. Refer to Section 013100 “Project Management and Coordination” for further 

requirements.  
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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. 

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. 
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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.  

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.  
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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.  

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.  
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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”.  

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.  
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i) All Division 00 and 01 – Procurement and Contracting Requirements & General 

Requirements  

ii) Division 03 – Concrete  

iii) Division 04 – Masonry  

iv) Division 05 – Structural Steel  

v) Division 06 – Woods & Plastics  

vi) Division 07 – Thermal & Moisture Protection  

vii) Division 08 – Openings  

viii) Division 09 – Finishes   

ix) 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 – All Schools  

b. All “M” Drawings – All schools 

2. Nanuet High School  

a. HS-S001, S101, HS-S102, HS-S103, HS-S104, HS-S501, 

b. HS-AD100 (Ceiling), HS-AD101 (Ceiling), HS-AD102 (Ceiling), HS-AD110 

(Ceiling), HS-AD111 (Ceiling), HS-AD111.1 (Ceiling),  HS-AD112 (Ceiling),  

HS-AD411(Ceiling). NOTE scope on these sheets shall be ceiling 

removals related to the new HVAC scope only.     

c. HS-A100 (Ceiling), HS-A111 (Ceiling), HS-A111.1 (Ceiling), HS-A112 

(Ceiling), HS-A201, HS-A401, HS-A402, HS-A403, NOTE: Existing ceilings 

temporarily removed are to be reinstalled by MC. Any new ceiling is by 

GC    

d. HS-ASB-1 

3. Barr Middle School:   

a. BM-AD101, (Ceiling), BM-AD102 (ceiling), NOTE scope on these sheets 

shall be ceiling removals & Reinstalls related to the new HVAC scope 

only. Any new ceiling is by GC    

Miller Elementary  School:   

b. ME-ASB-1 

 

 

 

END OF SECTION 01 12 03 
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SECTION 01 12 04 – CONTRACT SUMMARY – EC-01

PART 1 - GENERAL

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes a summary of each Prime Contract, including responsibilities for 
coordination and temporary facilities and controls. One set of Construction Documents is issued 
covering the Work of multiple Prime Contracts. Each Prime Contract is responsible to review all 
drawings and specifications for specific requirements indicated, and for a general 
understanding and knowledge of the work of other Prime Contracts. All Prime Contracts are 
responsible for all Work of their Contract no matter what drawing on which the Work appears. 
All Prime Contracts are responsible to coordinate their work related to the complete set of 
drawings and specifications, not limited to each prime contractor scope.  All Bidders should 
acknowledge that for each contract listed below, each contractor is their own General 
Contractor and subject to all General Contractor requirements.  

B.

1. Electrical Contract EC-01:  The Electrical Contractor shall be selected based on the 
bid procedure as described in the Bid Documents. Contract Bidders are 
responsible for (a) trade work coordination, (b) the scope contained in 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
 HVAC & Hydronic Upgrades 
 Electrical Panel Replacements 
 Admin Wing Renovations 
 Kitchen Fume Hood Replacement 
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b) Barr Middle School 
 Toilet Room Renovations 
 Fire Alarm Upgrades 

c) Miller Elementary School 
 Security Vestibule Projects 
 HVAC Upgrades 
 Fire Alarm & Electrical Upgrades 

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. 

2) This EC-01 contract requires the awarded entity to self-
perform the largest scope of work shown in the contract 
documents. There are no provisions within this contract to 
solely subcontractor ALL trade scope required to complete 
the project and its design intent. All other work in this 
contract is allowed to be subcontracted other than as stated 
herein. It is further required to clearly present what scope 
your own forces will be doing with your bid submission. 
Failure to present this at time of bid will be subject to 
disqualification.

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. 
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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 

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 
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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. 

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 
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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”, “Preliminary Schedule” and “Project Management and Coordination” for 
requirements related to meetings and schedules. 

H. Construction Sequencing and Phasing: Prime Contractor shall understand that Sequencing 
and/or Phasing Plans are contingent upon the work areas being complete/occupied, prior 
to the next area of Work beginning. Should an area of construction not be complete per 
the Project Preliminary Schedule, the Project Master Construction Schedule/Sequencing 
Plans will be adjusted accordingly. The Owner will not be responsible for delay claims due 
to adjustments being no fault of their own. 

1. Prime Contracts may be required to re-sequence the phasing of the project as a result 
of changes to the schedule. Prime Contracts shall provide these adjustments at no 
additional cost to the Owner. 

I. Testing and Inspections by Owner: The Owner shall employ an independent qualified 
testing and inspection agency for monitoring on-site soils analysis (excluding top soil 
analysis), soils compaction, cast-in-place concrete, asbestos and lead abatement 
monitoring and Special Inspections indicated in the Construction Documents (refer to 
Division 01 “Quality Requirements” and/or Statement of Special Inspections” for additional 
specific information) 

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 
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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. 

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. 
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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 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. 
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5. Daily cleaning will be mandated to remove from the building any debris created by 
day-to-day activities. All Prime shall assist in sweeping shared work areas and shared 
corridors while working on site. Each Prime shall assist in mopping of shared corridors 
while working on site or as required by the Owner. 

6. All prime contractors and subcontractors are required to provide sweeping 
compound for daily cleaning in their respective exterior and interior work areas. Each 
Prime Contract shall provide a sufficient number of brooms or other necessary tools, 
for use by their personnel to adequately fulfill their obligations. 

7. All prime contractors shall provide and maintain garbage cans/refuse containers with 
liners for each construction area of their respective contracts as directed by the 
Construction Manager and shall be responsible for disposing of these materials to a 
dumpster. 

8. All prime contractors provide the necessary equipment/containers (lull/skip-box) to 
move daily clean/sweep debris from the building to a dumpster on a daily basis, for 
each construction area of their respective contracts. Skip-box shall be emptied to a 
dumpster by 9:00 a.m. the following day. 

9. Cleaning shall be deemed a Safety & Health issue, with Prime Contracts being held 
accountable for fulfilling their contractual obligations. 

O. Final Cleaning: At Substantial Completion of each area of construction, each Prime 
Contract shall wipe/vacuum clean all of their respective installations; All interior contracts 
performing work inside the buildings shall mop clean all building surrounding areas and 
finish flooring and remove all marks/blemishes to the finish, for each construction area of 
their respective contracts. Each area of construction shall be wiped clean of all construction 
dust and debris prior to turnover to the Owner. 

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 
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as listed below. Each Prime Contractor shall include in their bid proper allowances for foul 
weather.

B. Bids Received:  4/3/2024

C. Notice to Proceed: 4/16/2024

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

D. Mobilization:  6/26/2024

  
G. Substantial Completion and Project Closeout:  

1. Electrical Contract 01
a. Substantial Completion:  See Milestone Schedule  
b. Project Closeout:  See Milestone Schedule  

1.9 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS 

A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. 
Operate in a safe and efficient manner. Relocate temporary facilities as required as work 
progresses; do not overload facilities or permit them to interfere with progress. Take 
necessary fire prevention measures; do not allow hazardous, dangerous, or unsanitary 
conditions to develop or persist on the Project site. 

1. Installation, operation, maintenance, and removal of each temporary service or 
condition are considered part of the respective Prime Contract’s own construction 
activity, as are costs and use charges associated with each facility. 

2. Locate service or condition where they will serve the Project adequately and with 
minimum interference of the Work, coordinate with the Construction Manager and 
the other Prime Contracts prior to installation. 
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B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent 
service or condition, shall assume responsibility for its operation, maintenance and 
protection during use as a construction facility prior to the Owner’s acceptance, regardless 
of previously assigned temporary facilities and controls responsibility. 

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 
telephones, food service, etc.) for their own benefit or convenience. Prime Contract 
Superintendents shall enforce this policy with their respective work forces. 

1. Construction personnel parking will be restricted to area as directed and agreed to by 
the Owner, and to facilitate the completion of the work. Owner reserves the right to 
remove from their property, unauthorized vehicles occupying unauthorized areas, at 
respective vehicle owner’s expense.  

D. Storage on the Project Site: Each Prime Contract shall provide sufficient secure 
weathertight storage facilities for their materials and equipment. These storage containers 
are required to be located on the “site logistics plan.”  The Owner’s facilities and the 
Project’s building areas shall not be used for storage unless agreed upon, in writing, with 
the Owner via the Construction Manager. 

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. 
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F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 
on site at all times Superintendent with a mobile phone for the duration of the Project, as 
indicated in their Scope of Work. Construction Manager shall be furnished with contact 
numbers associated with each phone. 

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 
Project Site Safety, as related to their operations (refer to Section 013150 “Special 
Procedures” for further requirements). 

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 
issues are not immediately rectified, the Owner shall secure outside sources to correct 
the deficiency and back charge the responsible Prime Contract. 

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 
corridors, ladders and other safety routes/devices. 

H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 
extinguishers for each construction area of their respective contracts; comply with 
applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet this 
requirement is not permitted. Comply with NFPA for recommended classes for exposure; 
extinguishers shall be inspected and appropriately tagged prior to being brought on site. 
Provide stands, painted bright orange, sturdy enough to carry the extinguisher, and built 
as not to create a tipping hazard. 
1. Each Prime Contract shall supplement this requirement by providing additional fire 

extinguishers specifically related to their work activity (e.g., welding, soldering, 
abrasive cutting, etc.). 

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 
respective on site office and storage facilities. 

3. Store combustible materials in approved containers in fire-safe locations. 

I. Welding: Any Prime Contract performing welding, cutting or other activities with open 
flames or producing sparks shall at a minimum: 

1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 
alarms. 

2. Protect the area and surrounding areas from fire and damage. 
3. Maintain fire extinguishers, compatible with activity, at the location of the activity. 
4. Provide a continuous Fire Watch during the activity and one-half hour beyond the 

completion of the activity. 
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 
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mandatory that no “hot work” shall start without these permits issued to the CM and 
Owner. Failure to this requirement will result to the removal of the project super of 
that company from all district projects.  

J. Temporary Power: Each Prime Contractor shall provide for their own temporary power 
needs for any scheduled electrical utility shut downs. 

K. Each Prime Contractor shall provide for their own temporary generators, power cords and 
temporary lighting as needed during these periods to continue to perform their work and 
maintain adherence to the Preliminary Schedule and approved Project Master Schedules. 
All temporary power equipment shall comply with all applicable codes and regulations.

N. Waste Disposal Facilities: 

1. General debris/refuse/construction waste containers (dumpsters) shall be provided 
by each prime contractor and secured as specified herein this contract.

2. It shall be the responsibility/requirement of each Prime Contract to bring their waste 
to the dumpsters, including but not limited to all equipment, demolition debris, 
discarded materials with further identification including the following; construction 
and demolition debris refers to discarded materials generally considered non-
hazardous in nature, including but not limited to steel, glass, brick, concrete, asphalt 
material, pipe, gypsum wallboard, and lumber, from the construction or destruction 
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. 
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6. Toilets shall be cleaned at least once per week, with additional facilities or 
cleanings provided if requested by Construction Manager. 

7. Provide and maintain adequate supply of toilet tissue and hand sanitizer for each 
facility. 

1.10 WORK HOURS & SEQUENCE 

A. EC-01 Contract is permitted to work during the school day on non-disruptive 
work. Sawcutting, jackhammering, power shutdowns, or work that may affect 
emergency egress must be performed second shift or weekends. The contractor is 
responsible to factor this into their bids. 

B. Unless otherwise approved by the Construction Manager, During the school days, 
Work is to be performed in this contract during the hours of 3:30pm to 10:00pm on 
weekdays, and Saturdays and Sundays from 7:00am to 3:30pm. During School breaks, 
work is to be performed from 7:00am to 10:00pm. There is no additional cost to the 
owner for working the hours of 3:30pm through 10:00pm, or weekend work during the 
school year. Any work done during these times MUST BE COMPLETED, CLEANED, AND 
TESTED AS NECESSARY FOR STUDENT OCCUPANCY BEFORE THE START OF THE NEXT 
SCHOOL DAY.  Contractors are required to schedule work during school breaks, school 
days off, and school holidays.  

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 
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required to provide 3rd shift work from 9pm to 6am to make up the project schedule. 
All costs for CM, Architect and district personal related to this 3rd shift request will be 
charged to the contractor at a combined rate for all at $3,000 per 8hr shift. 

G. The shifts noted above are not considered overtime or premium time hours.

H. Contract summaries will provide start and end dates for each contractor. 

I. Additional requirements:

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 
cranes, scaffold and other means necessary to perform the Work, and maintain the 
Project Master Schedules.

2. Interruption of any utility and/or power must be coordinated with the Owner, via 
the Construction Manager.

3. Any and all -3rd shift, overtime, weekend and/or holiday work required to meet 
the Project Master Schedules shall be incorporated in the respective Prime 
Contract’s bid.

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.
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J. The Work shall be conducted to provide the least possible interference to the activities 
of the Owner’s personnel and the surrounding property owners (neighbors).

1. Prime Contracts are hereby notified that: All Prime Contractors and their 
subcontractors shall limit excessive noise during 2nd shift known as work 
extending to 10PM weekdays upon approval by owner and city work hour 
restrictions. These operations shall not create a disturbance to neighboring 
properties.

K. Construction access to the site shall be limited to personnel, equipment and deliveries 
by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 
Contracts shall keep the Construction Manager advised of persons accessing the site and 
shall seek assistance with coordinating parking and storage facility locations for all Prime 
Contracts.

1. Where applicable, Contractors shall provide Building Site perimeter barricades as 
described herein the project and all temporary exit doors/lockable gates on the 
Project, securing these doors, fencing and/or gates at the end of each work shift.

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.).   
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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.

9. In areas where the GC is removing existing ceilings, the EC or MC 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. Please review 
A,S,M, & P drawings. 

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. EC is to provide all FA connections 
& commissioning of FA components to main panel through districts preferred 
FA vendor. 

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. 
Review Architectural scope for 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.  
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1.11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.12 DRAWINGS AND SPECIFICATIONS

A. Construction Documents indicate the sum total of the Contract that make up the 
complete work for the Project. Through this Section “Summary of Work”, the intent of 
the Contractor’s scope of Work and responsibility is generally described. Related 
requirements and conditions that are indicated in the Contract Documents include 
but are not limited to the following:

1. General Conditions and Requirements.
2. Referenced and applicable Codes, Regulations and Standards.
3. Scheduling and phasing requirements.
4. Existing conditions and restrictions on use of the site and facilities.

B.      Drawings and Specifications are cooperative and supplementary.  Portions of the Work, 
which can best be illustrated by Drawings, are not included in the Specifications and 
portions best described by Specifications are not depicted on Drawings.
1. All items necessary to complete the work shall be furnished whether written or 

illustrated.
2. All primes shall exercise good judgment and perform all work according to related 

industry standards.

PART 2 - SCOPE OF WORK 

2.1    PRIME CONTRACTS

A. Scope of Work:  Work includes but is not limited to, the following:
1. Provide all work identified in the Contract Documents. 

2. 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. 



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 4
KSQ DESIGN PROJECT NO. 2211003.00

BID SET ISSUANCE 
FEBRUARY 6, 2024

CONTRACT SUMMARY EC-01 01 12 04 - 19

2. Divisions 00 and 01 – Procurement and Contracting Requirements & General 
Requirements. 

3. Division 02- Existing Conditions 
4. Division 03 – Concrete 
5. Division 26 – Electrical 
6. Division 27 – Communications 
7. Division 28 – Fire Detection and Alarm 

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 “BM-E Drawings” 
6. All “ME-E Drawings” 
7. EC-01 Shall review all HS, BM, & ME “M” & “A” drawings for locations and 

quantities of duct detectors or electrical connections to HVAC equipment. 

NOTE: Only low voltage connections are by MC. All feeders/circuits for HVAC equipment or 
architectural fixtures are by EC. EC shall review A drawings and coordinate with E 
drawings for lighting fixture layout. Any electrical fixtures shown on A drawings & E 
drawings is by EC-01 contract. 

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.

3.2 CONTRACT ELECTRICAL WORK (EC-01) – ELECTRICAL PRIME CONTRACT AT NANUET HIGH 
SCHOOL, MILLER ELEMENTARY SCHOOL & BARR MIDDLE SCHOOL – SECURITY AND 
TOILET ROOM RENOVATIONS, HVAC EQUIPMENT CONNECTIONS, FIRE ALARM 
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. 
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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 
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 
indicated on the drawings.  

6. All FA shutdown relays are by EC. 
7. Provide all reinstallation of existing Electrical Devices, Fixtures & Systems, 

replacement or new Electrical Devices, Fixtures & Systems associated the classrooms. 
8. EC shall conform to phasing and sequencing of renovations. See Preliminary Schedule 

for all work as  shown on the phasing plans.
9. 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. 

10. Prime Contract shall understand that renovation work may require work to proceed 
while existing systems are required to be maintained; all cost associated with this 
sequence shall be anticipated, and incorporated into the Bid. 

11. Prime Contractor shall read and familiarized themselves with the Lead Sections of the 
Construction Documents. Lead-based paint has been identified to exist on specific 
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areas/surfaces of the work located within the building(s), and when encountered the 
Prime Contractor shall follow all applicable regulations while working with this 
material. 

12. Prime Contractor shall read and familiarized themselves with the Asbestos Sections 
of the Construction Documents. Asbestos Containing Material is scheduled to be 
abated throughout specific areas of the building(s). Should ACM be encountered 
(after Abatement is completed), that may interfere with an installation; Prime 
Contractor shall cease work, and notify Construction Manager immediately. 

a. Penetrations not coordinated with GC, prior to abatement of these spaces, 
shall become the responsibility of the respective Prime Contract requiring 
the penetration. 

13.  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. 

14. 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). 

15. 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. 
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e. Immediately after installation, provide and maintain temporary ID of all 
circuit breakers and at all shut offs/disconnects until permanent ID is in place. 

f. Exterior lighting and lighting control equipment; provide occupancy sensors 
and/or timing devices as indicated.

g. Provide raceways, boxes, cabinets and sleeves through existing and new 
construction as part of the complete electrical installation.

h. Provide wire, cable, conduit, boxes, and wiring devices as part of the 
complete electrical installation. 

i. Provide permanent electrical identification. 
Provide type written panel board schedules. 
Clearly label all panel boards, disconnects, relays, junction boxes, and other 
electrical devices and equipment. 

16. Final connections of utilities are by EC unless noted or assigned otherwise. 
17. Final connection of installations or equipment that are provided by others. 

a. Provide final connections to all scheduled equipment furnished by the 
Owner. 

18. Provide Fire Alarm system as indicated in the Construction Documents. 
a. EC shall provide Fire Alarm and/ or coordinate as indicated on drawings. 

19. 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. 
20. Provide sleeves required for piping penetrating walls, slabs and/or decks. 
21. 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. 

22. 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. 
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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. 

23. Coordinate all the preceding requirements, accordingly, with all applicable Alternates 
indicated in Section 012300 “Alternates.”

24. Submission of all required closeout documentation and final application for payment 
no later than -September 30 2022.  

25. 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.
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5. Temporary Window Openings: Window openings shall be enclosed using 2x 
construction, 1/2’ plywood, and reinforced polyethylene. Where window opening 
start at or near the floor, plywood shall be installed from finish floor to minimum of 
42” AFF; reinforced poly may be installed from this point up. Should contractor 
choose to install plywood across the entire opening, sufficient area will be installed 
with reinforced poly to allow emergency escape, if required, and to allow natural light 
into the work area. 
a. Installation shall be insulated if temporary heat or cooling is being employed. 

6. Temporary Exterior Wall Enclosure: Provide and maintain temporary enclosures for 
weather protection and security of the construction in progress, where needed, up 
until completion of permanent installation specified. Enclosures shall protect the 
building from exposure, foul weather, other construction operations, and similar 
activities. Provide temporary weather tight enclosure for building exterior. 
a. Where heating and cooling is needed and permanent enclosure is not complete, 

provide insulated temporary enclosures. Coordinate enclosure with venting and 
material drying or curing requirements to avoid dangerous conditions and 
effects. 

b. Install tarpaulins securely; install fire retardant materials only. 
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; 
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a. Cutting or altering of existing construction. 
b. Provide protection of all new and existing surfaces during the Work. Do not 

stand, walk, or work off of any unprotected finished surface above the floor. 
10. Maintain temporary fencing and barricading to keep unauthorized persons away 

from  hazardous areas for which this Prime Contract is responsible. 
11. Traffic Controls: Provide flagman while any operations of this Prime Contract interfere 

with traffic flow on adjacent roadways. 

END OF SECTION 01 12 04
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SECTION 01 12 05 –CONTRACT SUMMARY – PC-01

PART 1 - GENERAL

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes a summary of each Prime Contract, including responsibilities for coordination 
and temporary facilities and controls. One set of Construction Documents is issued covering the 
Work of multiple Prime Contracts. Each Prime Contract is responsible to review all drawings and 
specifications for specific requirements indicated, and for a general understanding and knowledge of 
the work of other Prime Contracts. All Prime Contracts are responsible for all Work of their Contract 
no matter what drawing on which the Work appears. All Prime Contracts are responsible to 
coordinate their work related to the complete set of drawings and specifications, not limited to each 
prime contractor scope.  All Bidders should acknowledge that for each contract listed below, 
each contractor is their own General Contractor and subject to all General Contractor 
requirements.  

B.

1. Plumbing Work Contract :  The Plumbing Contractor shall be selected based on the 
bid procedure as described in the Bid Documents. Contract Bidders are responsible for 
(a) trade work coordination, (b) the scope contained in drawings listed below and (c) 
any and all additional scope specifically identified to be performed by the Plumbing 
Contractor in other Bid Packages in the Contract. 

C.
1) Work related to drawings: (In addition to these drawings, the contractor is 

required to review all specifications included in the overall contract that may 
contain related scope or detail for this specific contract.)
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a) Barr Middle School: 
 Barr Middle School Toilet Room Renovations 

b) Nanuet High School: 
 Admin wing kitchenette (Alternate) 

a. Bid Package Contract No. 05 -  Plumbing Work:  All work related to mechanical construction 
which includes but is not limited to the following items: (Refer to the Contract Documents 
for full scope of work.)

i. Provide access panels, fire rating/firestopping, All plumbing work, except 
underground services on site plans. Contract includes but not limited to, all concrete 
demo and  interior pads related to PC Equipment, all demo and discard of, piping, 
insulation and fittings, domestic water, cold water grounding reconnections, feed 
water, all patching and painting related to the installation of their scope, all city 
filings and permits for any reason and as required 

ii. All work related to drawings; (In addition to these drawings, the contractor is required 
to review all specifications included in the overall contract that may contain related 
scope or detail for this specific contract.)

2) Related Sections include, but are not limited to, the following: 

2. Division 01 Section “Work Restrictions” for use of the Project site and for requirements for 
continued Owner occupancy of premises. 

3. Division 01 Section “Project Management and Coordination” for general coordination 
requirements. 

4. Division 01 Section “Project Forms” for documents required for Testing and Coordination. 
5. Division 01 Section "Temporary Facilities and Controls" for specific requirements for temporary 

facilities and controls. 

1.3 DEFINITIONS 

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 
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building’s exterior face, unless noted or assigned otherwise. Coordinate with specific exceptions to 
the 5’0” limit indicated within each Scope of Work outline. 

B. Permanent Enclosure: As determined by the Architect: permanent or temporary roofing is complete, 
insulated, and weathertight; and all openings are closed with permanent construction or substantial 
temporary closures. All cost associated with failure to maintain described installations that result in 
any damage or contamination to the Owner’s property, shall be borne by the Prime Contract 
responsible for the installation. 

1.4 MANAGEMENT AND COORDINATION 

A. The Owner shall provide a Construction Manager. 

1. The Construction Manager shall provide a full time construction site representative recognized 
as the Construction Manager. 

1.5 CONSTRUCTION MANAGER 

A. The construction manager shall provide on-site administration of the Contracts for Construction in 
cooperation with the Architect as set in AIA Document A232 TM – 2009, General Conditions of the 
Contract for Construction, Construction Manager as Adviser Edition, as modified.

B. The Construction Manager shall provide administrative, management and related services to 
coordinate scheduled activities and responsibilities of the Multiple Prime Contractors with each other 
and with those of the Construction Manager, the Owner and the Architect. The Construction 
Manager shall coordinate the activities of the Multiple Prime Contractors in accordance with the 
latest approved Project Schedule and the Contract Documents.

C. Utilizing the construction schedules provided by the Multiple Prime Contractors, the Construction 
Manager shall update the Project schedule, incorporating the activities of the Owner, Architect, and 
Multiple Prime Contractors on the Projects, including activity  sequences and durations, allocation of 
labor and materials, processing of Shop Drawings, Product Data and Samples, and delivery and 
procurement of products, including those that must be ordered will in advance of construction. The 
Project schedule shall include the Owner’s occupancy requirements showing portions of the Project 
having occupancy priority.

D. Utilizing information from the Multiple Prime Contractors, the Construction Manager shall schedule 
and coordinate the sequence of construction and assignment of space in 
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areas where the Multiple Prime Contractors are performing Work, in accordance with the Contract 
Documents and the latest approved Project Schedule.

1.6 GENERAL REQUIREMENTS OF PRIME CONTRACTS 

A. Prime Contracts: The context used in this Section are separate Prime Contracts that represent 
significant elements of work that is to be performed concurrently and in close coordination with the 
work of other Prime Contracts for the benefits of the Owner. Each Prime Contract is recognized to be 
a major part of the Work. 

B. Assignment of Work: Should a conflict be indicated, Section 011200 shall take precedence over all 
scope of work assignments that may be indicated elsewhere within the Construction Documents. 

C. Seismic Requirements: Prime Contracts are to be aware that the building(s) is located within a 
Seismic Zone indicated in the documents and shall provide installations in compliance with all related 
code requirements. 

D. Layout and Installation: Each Prime Contractor shall schedule, layout and install their Work in such 
manner as not to delay or interfere with, but to compliment the execution of the work of other Prime 
Contracts, utility companies and Owner’s operations. 

E. Extent of Contract: The Contract Documents, drawings and specifications each contain more specific 
descriptions of the Work facilitating which Prime Contract includes specific elements of the Project. 

1. Work provided by each Prime Contract shall mean complete and operable systems and 
assemblies, including products, components, accessories and installations required by the 
Construction Documents or indicated otherwise. 

2. Prime Contractors shall exercise good judgment and perform all work according to related 
industry standards. 

3. The Owner is exempt from payment of Federal, State and local taxes, including sales and 
compensating use taxes on all materials and supplies incorporated in completing the Work; 
these taxes are not to be included in the Bid. This exemption does not apply to tools, 
machinery, equipment or other property leased by, or to, the Contractor or sub-contractor, or 
to supplies and materials, which even though consumed are not incorporated into the 
completed work. Prime Contractors, and their sub-contractors, shall be responsible for paying 
any and all applicable taxes on said tools, machinery, equipment or property, and upon all said 
unincorporated supplies and materials, whether purchased or leased. 

4. Prime Contracts shall understand that time is of the essence, and will adequately staff the 
Project by employing the appropriate trade’s people to perform the Work; 
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these people shall be experienced in their respective trades. A shortage of labor in the industry 
shall not be accepted as an excuse for not properly staffing the Project; all efforts shall be made 
to meet or exceed the schedule, including additional staff and/or labor hours necessary. All cost 
associated with this item shall be included within the Bid. 

5. Local custom and trade union jurisdictional settlements will not control the scope of the Work 
of each Prime Contract. 
a. When a potential jurisdictional dispute or similar interruption of Work is first identified, or 

threatened, the affected Prime Contracts shall promptly negotiate a reasonable 
settlement to avoid or minimize the pending interruption and delays. 

b. Contractor’s trade-related issues shall not be grounds for modification or extension of 
scheduled completion date(s). 

6. The Work of all Prime Contracts requires close coordination with other Prime Contracts and 
construction personnel. Maintain flexibility and cooperation through the Project. “Out of 
Sequence” and “Delay” claims will only be considered when requirements of Division 01 
“Administrative Requirements” have been adhered to. Delay claims must be in writing and 
forwarded to the Architect, per the requirements of the General Conditions of the Contract. 
Claims not submitted per these requirements will be rejected and/or denied. 

7. The intention of the Work is to follow a logical sequence, however, a Prime Contractor may be 
required by the Architect or Construction Manager, to temporarily install, omit or leave out a 
section(s) of Work, out of sequence. All such out of sequence work, and come back time, at 
these areas shall be performed at no additional cost to the Owner. 

F. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime Contractor 
shall cooperate with the other Prime Contractors involved, to coordinate approved 
substitutions with remainder of the Work. Contractors shall submit all “Substitutions” at 
least ten (10) days prior to the date for receipt of Bids as specified in the Instructions to 
Bidders 002113 Section 3.3 Equivalents or bid will be considered per “basis of design”. 

G. Construction Schedules: Refer to Divisions 01 Section “Construction Progress Documentation”, 
“Milestone and Phasing Schedule” and “Project Management and Coordination” for requirements 
related to meetings and schedules. 

H. Construction Sequencing and Phasing: Prime Contractor shall understand that Sequencing and/or 
Phasing Plans are contingent upon the work areas being complete/occupied, prior to the next area of 
Work beginning. Should an area of 
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construction not be complete per the Milestone and Phasing Schedule, the Project Master 
Construction Schedule/Sequencing Plans will be adjusted accordingly. The Owner will not be 
responsible for delay claims due to adjustments being no fault of their own. 

1. Prime Contracts may be required to re-sequence the phasing of the project as a result of 
changes to the schedule. Prime Contracts shall provide these adjustments at no additional cost 
to the Owner. 

I. Prime Contract shall verify existing conditions in the field prior to work commencing in that area and 
immediately report conditions to the Architect that are not represented correctly by the Construction 
Documents. 

1. Each Prime Contract is responsible for familiarizing himself with Project Site Logistics and 
provide a “site logistics plan locating storage area, scaffolds, rubbish areas, stock piles and 
egress related to all work, included phased construction within 30 days of award.

2. Each Prime Contract has been given ample opportunity to review Existing Conditions related to 
the Project. Existing Conditions not noted in the Construction Documents that could be easily 
recognized during pre-bid review that interfere with the respective Prime Contract’s work, shall 
be the responsibility of the respective Prime Contract. This includes all costs associated with 
removal, patching, relocation or re-fabrication of installations. 

J. Hazardous Materials: Each Prime Contract shall familiarize themselves with the Hazardous Materials 
Sections/Drawings of the Construction Documents, and follow DOL/OSHA/EPA/SED regulations while 
performing their respective Work in these areas. Discovery of non-identified or concealed hazardous 
materials shall be reported to the Construction Manager immediately and followed up with written 
documentation of the event. 

K. Protection of Installations: Each Prime Contract is responsible for protecting their installations at all 
times. All costs incurred to repair, replace or clean insufficiently protected materials/installations shall 
be the responsibility of the installing Prime Contract. 

1. Architect shall be notified, in writing, immediately upon material/installation being damaged; 
notification shall indicate responsible party. 

2. Owner will not be liable for damaged materials and/or installations by “others”, when “others” 
cannot be identified. 

3. Repair damaged work, clean exposed surfaces or replace construction installations that cannot 
be repaired. 
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4. Each Prime Contract shall be responsible for removing all labels not required to remain from 
their installations. 

5. Installations shall be wiped clean and proper protection then installed. 
6. Each Prime Contract is responsible to protect another primes work in the event that prime has 

to work over or on top of that other primes work being complete. The prime working over the 
completed work takes full responsibility of that other primes completed work both in condition 
and operation. 

L. Daily Cleaning: All Prime Contracts are responsible for any and all debris caused by their Work, 
including the Work of their subcontractors. A daily clean up and disposal is required by each Prime 
Contract for the periods which that Prime Contract, or its sub-contractors, are performing Work on 
site. 

1. Assign at least one person for a daily clean and sweep of the work area(s). Prime Contractor 
shall allot sufficient manpower and time for this to be completed by the end of each shift. 
Submit name of this person(s) to Construction Manager. 
a. Construction Manager shall have the authority to give direction to person(s) on the 

Project Site identified by the Prime Contract as designated for cleanup tasks. This shall 
included the safety review/securing of the site-work zone after each shift. 

b. This person has check that no construction debris was dumped in any district dumpers 
during this end of shift site review, if found the contractor must remove immediately the 
next morning to avoid back charges costs of $1500 per day not removed. 

2. Any Prime Contract not providing personnel for Daily Cleaning will be Back Charged for labor 
provided by the Owner to complete this task. 

3. Contractor working solely in an area shall be responsible for clean/sweep of that area. 
4. Daily cleaning will not mean any one Prime Contract is responsible for assisting another Prime 

Contract with removing major quantities of debris created by a particular Prime Contract’s 
Work. 

5. Daily cleaning will be mandated to remove from the building any debris created by day-to-day 
activities. All Prime shall assist in sweeping shared work areas and shared corridors while 
working on site. Each Prime shall assist in mopping of shared corridors while working on site or 
as required by the Owner. 

6. All prime contractors and subcontractors are required to provide sweeping compound for daily 
cleaning in their respective exterior and interior work areas. Each Prime Contract shall provide a 
sufficient number of brooms or other necessary tools, for use by their personnel to adequately 
fulfill their obligations. 
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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. 

10. Final Cleaning: At Substantial Completion of each area of construction, each Prime Contract 
shall wipe/vacuum clean all of their respective installations; All interior contracts performing 
work inside the buildings shall mop clean all building surrounding areas and finish flooring and 
remove all marks/blemishes to the finish, for each construction area of their respective 
contracts. Each area of construction shall be wiped clean of all construction dust and debris 
prior to turnover to the Owner. 

M. Cutting and Patching: All Primes are responsible for cutting and patching required to 
complete their Work. All repair of existing finish Work (including finish floors) shall be 
performed by contract requiring work, meeting or exceeding minimum contract 
requirements for that particular section, specification, or type of work. All concealed 
openings (piping, ductwork, conduit, etc.) must be repaired to comply with specified wall 
or deck conditions as well as required fire and sound ratings. All corridor penetrations 
require fire safing. If contractor elects to install their new work in an existing unrated wall 
or floor opening, whereas the wall/floor is a fire rated condition, that contractor is 
responsible to fire rate that opening to match the wall/floor fire rating with new and all 
other existing wire, piping, ducts etc.  Other areas are noted in drawings and 
specifications.

1.7Project Schedule. The nature of this project is to complete all the work listed as Phase 4 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:  4/3/2024

B. Anticipated Notice to Proceed:  4/16/2024
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C. Submittals: The following items are to be submitted within 60 business days after Notice 
to Proceed:

1. Submittal List and Submission Schedule–  15 days after NTP
2. Field Investigations
3. Shop Drawings 
4. Long Lead Items– 30 days after NTP
5. Schedule of Values and Key Submittal List –  15 days after NTP

D. Mobilization:  6/26/2025

E. Substantial Completion and Project Closeout:  Per 01 11 00 Milestone Schedule

1.7 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS 

A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. Operate in a 
safe and efficient manner. Relocate temporary facilities as required as work progresses; do not 
overload facilities or permit them to interfere with progress. Take necessary fire prevention measures; 
do not allow hazardous, dangerous, or unsanitary conditions to develop or persist on the Project site. 

1. Installation, operation, maintenance, and removal of each temporary service or condition are 
considered part of the respective Prime Contract’s own construction activity, as are costs and 
use charges associated with each facility. 

2. Locate service or condition where they will serve the Project adequately and with minimum 
interference of the Work, coordinate with the Construction Manager and the other Prime 
Contracts prior to installation. 

B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent service or 
condition, shall assume responsibility for its operation, maintenance and protection during use as a 
construction facility prior to the Owner’s acceptance, regardless of previously assigned temporary 
facilities and controls responsibility. 

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, telephones, food 
service, etc.) for their own benefit or convenience. Prime Contract Superintendents shall enforce this 
policy with their respective work forces. 

1. Construction personnel parking will be restricted to area as directed and agreed to by the 
Owner, and to facilitate the completion of the work. Owner reserves the right to remove from 
their property, unauthorized vehicles occupying unauthorized areas, at respective vehicle 
owner’s expense.  
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D. Storage on the Project Site: Each Prime Contract shall provide sufficient secure weather-tight storage 
facilities for their materials and equipment. These storage containers are required to be located on 
the “site logistics plan” The Owner’s facilities and the Project’s building areas shall not be used for 
storage unless agreed upon, in writing, with the Owner via the Construction Manager. 

1. Until permanently incorporated into the Work, all materials on the Project site are considered 
to be the Prime Contract’s responsibility for security and protection. 

2. Prime contractor is required to check on their onsite stored material periodically to ensure that 
all material continues to be located in the stored location and that it remains protected from all 
damage, theft, and endangerment to others and ready to be used on notice for coordination 
with other contractors. Failure to arrange for materials to be on site to complete coordinated 
work with other Prime Contractors will result in back charges for delays resulting therefrom. 

3. Temporary long-term storage facilities are not available to Prime Contracts by the Owner. 
4. Prime Contractors and their subcontractors, shall coordinate deliveries with the Construction 

Manager to ensure that disruptions and Owner inconvenience are avoided. 

E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment necessary for its 
own activities; this includes secure lock-up and storage for all items on the Project Site. 

1. Provide all construction aids and miscellaneous services and facilities necessary exclusively for 
its own construction activities; this shall include any additional supplementary power, 
ventilation, lighting requirements and weather protection. 

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time on site at all 
times Superintendent with a mobile phone for the duration of the Project, as indicated in their Scope 
of Work. Construction Manager shall be furnished with contact numbers associated with each phone. 

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for Project Site 
Safety, as related to their operations (refer to Section 013150 “Special Procedures” for further 
requirements). 

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety issues are 
not immediately rectified, the Owner shall secure outside sources to correct the deficiency and 
back charge the responsible Prime Contract. 

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, corridors, 
ladders and other safety routes/devices. 
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H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire extinguishers for each 
construction area of their respective contracts; comply with applicable codes for quantities required. 
Use of the Owner’s fire extinguishers to meet this requirement is not permitted. Comply with NFPA 
for recommended classes for exposure; extinguishers shall be inspected and appropriately tagged 
prior to being brought on site. Provide stands, painted bright orange, sturdy enough to carry the 
extinguisher, and built as not to create a tipping hazard. 

1. Each Prime Contract shall supplement this requirement by providing additional fire 
extinguishers specifically related to their work activity (e.g., welding, soldering, abrasive cutting, 
etc.). 

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their respective 
on site office and storage facilities. 

3. Store combustible materials in approved containers in fire-safe locations. 

I. Welding: Any Prime Contract performing welding, cutting or other activities with open flames or 
producing sparks shall at a minimum: 

1. Coordinate interruption/shutdown of detection system(s) to avoid creating false alarms. 
2. Protect the area and surrounding areas from fire and damage. 
3. Maintain fire extinguishers, compatible with activity, at the location of the activity. 
4. Provide a continuous Fire Watch during the activity and one-half hour beyond the completion 

of the activity. 
5. Provide all necessary fans and ventilation required for the activity. 
6. Any welding, burning and or use of flame the contractor is required to provide all required “hot 

work permit” to use such equipment prior to start of work. Its mandatory that no “hot work” 
shall start without these permits issued to the CM and Owner. Failure to this requirement will 
result to the removal of the project super of that company from all district projects.  

J. Remove each temporary facility when it can be replaced by the authorized permanent facility no later 
than Substantial Completion, or as directed by the Architect and/or Construction Manager. Complete 
or restore permanent facilities that may have been delayed due to interim use of a temporary barrier 
or condition. 

K. Temporary Power: Each Prime Contractor shall provide for their own temporary power needs for any 
scheduled electrical utility shut downs. Each Prime Contractor shall provide for their own temporary 
generators, power cords and temporary lighting as needed during these periods to continue to 
perform their work and maintain adherence to the 
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Milestone Phasing Schedule and approved Project Master Schedules. All temporary power 
equipment shall comply with all applicable codes and regulations.

1. In all other schools in this phase 4, known as HBE; GMD; WBW & DWE have local 
electrical panel replacements, therefore each prime contractor and their sub-contractors 
are required to provide their own generator power for equipment and lighting to 
perform their work during these times with no additional cost to the owner. 

L. Waste Disposal Facilities: 

1. General debris/refuse/construction waste containers (dumpsters) shall be provided by each 
prime contractor and secured as specified herein this contract.

2. It shall be the responsibility/requirement of each Prime Contract to bring their waste to the 
dumpsters, including but not limited to all equipment, demolition debris, discarded materials 
with further identification including the following; construction and demolition debris refers to 
discarded materials generally considered non-hazardous in nature, including but not limited to 
steel, glass, brick, concrete, asphalt material, pipe, gypsum wallboard, and lumber, from the 
construction or destruction of a structure as part of a construction or demolition project or 
from the renovation of a structure, including such debris from construction of structures at a 
site remote from the construction or demolition project site.

3. It shall be the responsibility and requirement of each Prime Contract to recycle metals 
generated by its Work, and the Work of its subcontracts. 

4. Joint-effort recycling by all Prime Contracts is encouraged.

M. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration of the 
project. 

a. Temporary Sanitary Facilities:
1) Each prime contractor is required to provide their own Temporary Sanitary 

Facilities and secured behind fencing and/or locked after work hours and 
weekends. 

b. Comply with regulations and health codes for type, number, location, operation, and 
maintenance of fixtures and facilities. 

c. Provide separate facilities (minimum of one ea.) for male and female personnel in 
proportion required by OSHA. 

d. Shield toilets to ensure privacy. 
e. Coordinate mobilization and demobilization of units with Construction Manager. 
f. Toilets shall be cleaned at least once per week, with additional facilities or cleanings 

provided if requested by Construction Manager. 
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g. Provide and maintain adequate supply of toilet tissue and hand sanitizer for each facility. 

1.8 WORK HOURS & SEQUENCE 

A. During the school days, Work is to be performed in this contract during the hours of 3:30pm to 
10:00pm on weekdays, and Saturdays and Sundays from 7:00am to 3:30pm. During School breaks, 
work is to be performed from 7:00am to 10:00pm. There is no additional cost to the owner for 
working the hours of 3:30pm through 10:00pm, or weekend work during the school year. Any work 
done during these times MUST BE 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 2025/26 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, 2025 to August 31st , 2025/26 and August 30th , 
2025to September 6th, 2025, contractors shall clean up all interior and exterior areas 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. 

E. The shifts noted above are not considered overtime or premium time hours. 

F. Contract summaries will provide start and end dates for each contractor. 

G.  Additional requirements:
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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 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 
Milestone Phasing Schedule and Project Master Schedules and shall be coordinated with the 
other Prime Contractors prior to commencement.

H. The Work shall be conducted to provide the least possible interference to the activities of the 
Owner’s personnel and the surrounding property owners (neighbors).

1. Prime Contracts are hereby notified that: All Prime Contractors and their subcontractors shall 
limit excessive noise during 2nd shift known as work extending to 10PM weekdays upon 
approval by owner and city work hour restrictions. These operations shall not create a 
disturbance to neighboring properties.

I. Construction access to the site shall be limited to personnel, equipment and deliveries by suppliers 
relative to the Work of Prime Contractors and their subcontractors. Prime Contracts shall keep the 
Construction Manager advised of persons accessing the site 
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and shall seek assistance with coordinating parking and storage facility locations for all Prime 
Contracts.

1. Where applicable, Contractors shall provide Building Site perimeter barricades as described 
herein the project and all temporary exit doors/lockable gates on the Project, securing these 
doors, fencing and/or gates at the end of each work shift.

2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during the summer 
months and or during the normal school year, the  respective Prime Contract shall notify 
Construction Manager of such and be responsible for securing the Project Site at the end of 
that work shift and perform site walk around the outside of construction area/work zone 
ensuring all debris is pickup up and there are no construction related hazards of any kind 
present once the responsible person leaves the site for the evening or weekend. This 
includes that all materials and equipment are fenced in and keys are removed.  All interior 
projects have the same requirement to ensure that outside the work zone is clean from dust-
dirt and that no materials are left outside the work area at any time. 

1.11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.9 DRAWINGS AND SPECIFICATIONS

A. Construction Documents indicate the sum total of the Contract that make up the complete work 
for the Project. Through this Section “Summary of Work”, the intent of the Contractor’s scope of 
Work and responsibility is generally described. Related requirements and conditions that are 
indicated in the Contract Documents include but are not limited to the following:

1. General Conditions and Requirements.
2. Referenced and applicable Codes, Regulations and Standards.
3. Scheduling and phasing requirements.
4. Existing conditions and restrictions on use of the site and facilities.

B.       Drawings and Specifications are cooperative and supplementary.  Portions of the Work, which 
can best be illustrated by Drawings, are not included in the Specifications and portions best 
described by Specifications are not depicted on Drawings.
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1. All items necessary to complete the work shall be furnished whether written or illustrated.
2. All primes shall exercise good judgment and perform all work according to related industry 

standards.

PART 2 - SCOPE OF WORK 

2.1      PRIME CONTRACTS

A. Scope of Work:  Work includes but is not limited to, the following:
1. Provide all work identified in the Contract Documents.
2. All Specification Sections provided.
3. All abatement drawings provided for reference. 

PART 3 - EXECUTION 

3.1            WORK SEQUENCE

A. The Work shall be conducted to provide the least possible interference to the activities of the 
Owner’s personnel, per the Project Milestone Phasing Schedule.

B. Work required during overtime, extended shifts or holidays due to failure of contractor to maintain 
schedule, will be monitored by Architect/Construction Site representative, and may be monitored 
by Owners’ personnel. Additional costs for Architect/Construction Site Representative and/or 
Owner personnel will be borne by the Contractor.

C. Coordination of any utility and power interruption must be done with approval of the 
Architect/Construction Site Representative.  Shutdowns must occur during non-occupied 
timeframes only.

D. Construction access to the site shall be limited to those designated for personnel, equipment and 
deliveries by the Owner.  All contractor staging, parking and storage shall be coordinated with the 
Construction Site Representative and subject to change. 

E. Payments: Each bid that covers more than one school (i.e. one SED project) shall provide 
completed AIA G732 & G703 by building (for each SED project).
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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. 

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.
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3.1 CONTRACT NO. 5 PLUMBING WORK (PC-01) ––PLUMBING PRIME CONTRACT AT BARR MIDDLE 
SCHOOL & NANUET HIGH SCHOOL

A. Project Site Superintendent: PC shall provide one (1) full time Project Site Superintendent while any 
work related to this Contract is being performed on site. Superintendent may be a working Foreman 
as long as the daily requirements of this Contract are maintained, as they relate to the Construction 
Documents and the Project Schedule. Construction Manager reserves the right, in their opinion, to 
revoke this privilege if these requirements are not maintained. Superintendent shall work closely with 
the Construction Manager, and the other Prime Contract Superintendents and Foremen, in a manner 
that best promotes the Project Master Schedules and the objectives of the Project. 

1. Superintendent shall be on site while Prime Contractor’s own forces, and/or their sub-
contractors forces, are on site; also while other Prime Contracts are installing work, or require 
coordination of work, related to this Contract, and/or as requested by the Construction 
Manager. 

2. Superintendent shall be the same individual throughout the Project. 
3. Project Site Superintendent shall be an individual with minimum of five (5) years’ experience in 

this field of work. 
4. Refer to Section 013100 “Project Management and Coordination” for further requirements. 

B. Project Foreman: PC shall provide at least one (1) full time Project Foreman during each shift of Work 
at each school; Foreman shall be able to make binding decisions, as they relate to the daily activities 
of their crew, as related to achieving the goals of the Project. 

C. Site Communications: PC shall provide Project Superintendent with a mobile phone, all costs and 
service charges paid for by PC; provide Construction Manager with contact number(s). 

D. Project Site Field Office: Provide site office facilities for this Contract’s Project Superintendent. Site 
Office shall be equipped with telephone w/answering machine, fax, and e-mail. Contact information 
shall be provided to the Construction Manager. 

1. The Owner reserves the right to seek reimbursement for temporary facilities not provided by 
this Prime Contract. 

E. Scope of Work: In addition to Divisions 22 & 23, Work of the PC includes but is not limited to, the 
following: 

1. Coordination with other Prime Contracts, Owner and Construction Manager as required to 
adhere to and maintain approved Project Master Schedules. Prior to first 



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 4
KSQ DESIGN PROJECT NO. 2211003.00

BID SET ISSUANCE
FEBRUARY 6, 2024

CONTRACT SUMMARY – PC-01 01 12 05 - 19

payment, this includes submitting the Contractor’s Construction Schedule to the Lead 
Contractors for preparation of the Project Master Schedules for all work related noted in the 
Contract Documents.  All Plumbing demolition and new construction as indicated in the 
Contract Documents.

2. All Plumbing scope is identified on the drawings as noted on the Contract Documents. Prior to 
the submission of shop drawings for work related to this contract and as shown on the 
Contract Documents. 

3. All housekeeping pads for mechanical equipment shall be furnish and installed by this prime 
contract. 

4. This contract includes furnishing access doors for walls and ceiling as required, which may 
include fire rated conditions, and coordinate with Interior Contractor (IC) for installation.

5. Removal, safe storage off roof (or outside of work area, as coordinated with BE), and 
reinstallation of all existing roof mounted piping as indicated in the Contract Documents. Seal 
all penetrations upon removal of piping to protect building from weather. New supports for 
piping will be supplied by PC, coordinate with BE for installation of supports. Provide new roof 
mounted piping as indicated in the Contract Documents, inclusive of all supports, painting and 
labeling. 

6. Temporary connection and disconnection of domestic water as required to facilitate asbestos 
abatement by others.

7. Work delineation between building and site is at five feet (5’) outside of the face of building, 
existing and new, unless noted or assigned otherwise.  The new underground water service final 
connection outside the structure shall be completed by this PC contractor and coordinated with 
the SW contractor for location and final connection. 

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. PC shall be cognizant of phasing and sequencing conditions, that may require PC to make 

temporary connections or installations of plumbing components, in order to maintain 
operation of existing/new system configuration(s). It shall be the Prime Contract’s 
responsibility to employ its own means and methods of accomplishing any such 
temporary conditions, at no additional cost to the owner. 

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. 
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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. 

11. Environmental Protection: Provide protection, and conduct construction in ways and by 
methods that comply with environmental regulations and that minimize possible air, waterway, 
and subsoil contamination or pollution or other undesirable effects. 
a. Restrict use of noisemaking tools and equipment to hours that will minimize complaints 

from persons or firms on or near the Project site. 
12. The Plumbing Drawings are schematic in nature, and the PC will make adequate provisions to 

accommodate the actual field conditions without additional cost to the Owner.
13. Plumbing contractor provides and installs flushometers and drills holes. PC supplies the 

associated transformer to the EC. All wiring of Flushometers is by EC.  
14. All access doors for plumbing items provided by PC and installed by GC. PC is to review 

GC drawings and coordinate areas that will require access panels per building code. 
15. PC is responsible for all cutting, trenching, and patching for new plumbing as required. 
16. PC is required to/cut or raise any floor drains to meet new FFL. 
17. All wall carriers are to be furnished and installed by PC. Coordinated with GC for FFL to 

adjust carrier height.  
18. All plumbing lines are to be pressure tested per specification. The CM shall be present 

and witness pressure tests. PC to provide 1 week written notice for all testing. 
CM/Engineer may request PC to expose work for any plumbing not tested and concealed. 
All costs shall be those of the PC. 

19. PC shall demonstrate flushing of all plumbing lines to CM prior to pressurization with 
water.  

20. Document on the Record Drawings all openings and penetrations larger than 2 inches in 
diameter. 

21. Provide all demolition of Plumbing Systems indicated in the Construction Documents, and/or 
required for Work of this Prime Contract. 
a. Coordinate all demolition with Hazardous Materials documents. 
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b. Coordinate with all other Prime Contracts regarding all removals required for the Project. 
c. Demolition of a system shall mean any and all components, removed in their entirety, to 

the point of origin or source. 
22. Provide valves, whether permanent, chlorination, or temporary, to permit shutoff and/or 

capping of systems to achieve the Work of this Prime Contract. 
23. Each Prime Contract shall be responsible for all respective SOG/SOD removals, and related infill 

thereof (doweled with #4 bar 16” o.c. unless otherwise detailed), that are not indicated on the 
Architectural Demolition plans. 
a. All concrete/masonry demolition shall be completed using wet saw methods. 

24. PC shall coordinate housekeeping pads for new equipment with Interior Contractor. PC shall 
provide all shop drawings and information of new equipment.

25. PC shall provide all Work associated with creating structural openings or penetrations requiring 
lintels for their own work (i.e. ductwork and pipe penetrations). This applies to all 
openings/penetrations greater than 5-inches through masonry or concrete walls.
a. MC, EC and PC shall indicate all required openings/penetrations requiring lintels on 

Coordination Drawings. Failure to note required openings/penetrations on the 
coordination drawings will require that the respective MC, EC and PC provide their own 
structural openings in accordance with the contract documents at no additional cost. 

b. Non-structural openings/penetrations, including those for convenience, shall be self-
provided by the respective MC, EC and PC. 

c. This assignment applies to new and existing construction areas. 
d. Refer to Structural documents for lintel type/size requirements and Architectural drawings 

for wall types. Walls not specifically identified in the documents are to be assumed as 
masonry construction. 

e. All openings/penetrations are to be identified on Record Drawings by the Prime Contract 
requiring the opening. 

f. Exact physical locations shall be laid-out by PC for coordinated sequencing with all other 
prime contracts. 

26. Provide cut and patch work related to that of this Prime Contract,, related to that of their Prime 
Contract, and at those areas specifically identified on the Construction Documents, 
regardless of trade creating the area to be patched. 

a. Each Prime Contract is responsible for all other respective Cutting & Patching required of 
their installations. Refer to Section 017329 “Cutting and Patching” for further information. 

b. Provide cut and patch for all affected materials at building interiors as required to provide 
access for relocation of existing or installation of new roof drains 
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and roof drain leaders, to point of connection to existing piping or to building exterior, as 
indicated in Contract Documents.

27. Provide new Plumbing system(s), or modifications of existing system(s) as indicated in the 
Construction Documents, complete and fully operational. 

28. Final connections of utilities are by MC, EC or PC unless noted or assigned otherwise. 
29. Provide sleeves required for piping penetrating walls, slabs and/or decks. 
30. Provide through-penetration fire stop systems at all penetrations made by PC.. This Prime 

Contract shall maintain listed ratings of indicated assemblies. Provide repair of existing 
through-penetration fire stopping damaged by work of this Prime Contract. 

a. Sleeves with fire stopping are to be installed in sequence with fire-rated construction. This 
Prime Contract shall be responsible for installing fire stopping material at intersection of 
sleeve and constructed materials. 

31. Provide coordination with, and notification to, the Construction Manager for all specified 
testing, training, commissioning, etc., of the Work of this Prime Contract. Refer to Division 
00 Section “Project Forms” for applicable documentation documents. 

32. Substantial Completion: Clean all mechanical and plumbing installations and provided 
equipment at the time of Substantial Completion or as directed by Construction Manager. 

33. Coordinate all the preceding requirements, accordingly, with all applicable Alternates indicated 
in Section 012300 “Alternates”. 

F. Applicable Specification Sections: All specification Sections itemized below are to be 
provided complete by this Prime Contract, unless noted otherwise. In addition to these 
specifications, the contractor is required to review all specifications included in the 
overall contract that may contain related scope or detail for this specific contract. 

29.All plumbing work, except underground services on site plans. Contract includes but not limited 
to, sprinkler piping and head replacements,  all concrete demo and  interior pads related 
to PC Equipment, all demo and discard of, piping, insulation and fittings, domestic water, 
cold water grounding reconnections, controls for any meters and equipment related to 
the water main work,  feed water, all patching and painting related to the installation of 
their scope, all city filings and permits for any reason and as required, West Chester 
County Department of Health, throughout the District Wide Project (DW). 
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1. All Division 00 and 01 – Procurement and Contracting Requirements & General 
Requirements 

2. Division 03 – Concrete 
3. Division 07 – Thermal and Moisture Protection 
4. Division 22 – Plumbing 
5. Division 26 – Electrical, as related to installations of this Prime Contract specifically 

identified herein 

G. Applicable Drawings : All drawings itemized below are to be provided complete by this 
Prime Contract, unless noted otherwise. In addition to these drawings, the contractor is 
required to review all drawings included in the overall contract that may contain related 
scope or detail for this specific contract. 

H. All  “HS-P, & “BM-P” drawings 

I. Supplemental Temporary Facilities and Controls by PC include, but are not limited to: 

1. Waste Disposal Facilities:  Provided by each contractor.
2. Temporary Interior Barricades: Provide, maintain and eventually remove all temporary 

barricades per OSHA Regulations, Industry Standards, or as indicated in the 
Construction Documents. These include, but are not limited to, the following areas: 

a. To isolate new construction areas. 
b. To isolate renovation areas. 
c. Floor openings/penetrations, including stairwells. 

1) Horizontal Openings: close openings in floors and horizontal surfaces with load 
bearing, wood and/or steel framed construction per applicable regulations. 

3. Temporary Doors, Frames & Wall Assemblies: Provide, maintain and eventually remove 
all temporary installations per OSHA Regulations, Industry Standards, or as indicated in 
the Construction Documents. Provide fire rated assemblies as required. Provide exit 
(panic bar/crash bar) devices at locations of egress. Coordinate locations with 
Construction Exiting Plan, Sequencing/Phasing Plans, and the Construction Manager. 
Temporary doors shall be constructed using ½” plywood and 2x construction, equipped 
with hasps, locks, handle and latch mechanism, and spring or counter weight installed 
to allow door to close after opening. Permanent doors will not be used in temporary 
conditions.

4. Temporary Sanitary Facilities: Provided by each contractor. 
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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. 
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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8. Maintain temporary fencing and barricading to keep unauthorized persons away from 
dangerous and hazardous areas for which this Prime Contract is responsible. 

9. Traffic Controls: Provide flagman while any operation of this Prime Contract interferes 
with traffic flow on adjacent roadways.

END OF SECTION 01 12 05
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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: 
a. $137,000 for use at Miller Elementary School according to Owner’s instructions. 

 
2. Contract GC-01 – General Contract Work: Provide a Contingency Allowance of: 

a. $8,000 for use at Nanuet High School according to Owner’s instructions. 
b. $45,000 for use at Barr Middle School according to Owner’s instructions. 
c. $22,000 for use at Miller Elementary School according to Owner’s instructions. 

 
3. Contract EC-01 – General Contract Work: Provide a Contingency Allowance of: 

a. $32,000 for use at Nanuet High School according to Owner’s instructions. 
b. $55,000 for use at Barr Middle School according to Owner’s instructions.  
c. $53,000 for use at Miller Elementary School according to Owner’s instructions. 

 
4. Contract MC-01 – General Contract Work: Provide a Contingency Allowance of: 

a. $285,000 for use at Nanuet High School according to Owner’s instructions. 
b. $33,000 for use at Barr Middle School according to Owner’s instructions. 
c. $27,000 for use at Miller Elementary School according to Owner’s instructions. 
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5. Contract PC-01 – General Contract Work: Provide a Contingency Allowance of: 
a. $13,000 for use at Barr Middle School 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 Square 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 

D. Unit Price GC #4: Masonry Repointing  
1. Description: All labor and material to repoint existing masonry as indicated in the contract documents.
2. Unit of Measurement: Per Square foot (SF)

E. Unit Price GC #5: Masonry Cleaning  
1. Description: All labor and material to clean existing masonry. Removal of grime and efflorescence. 
2. Unit of Measurement: Per Square foot (SF)

F. Unit Price GC #6: New Brick Furnish and Install    
1. Description: All labor and material to remove old brick and provide and install new brick as indicated 

in the contract documents.
2. Unit of Measurement: Per Square foot (SF)

G. Unit Price GC #7: Scrape and Paint Steel Lintels  
1. Description: All labor and material to repoint existing masonry as indicated in the contract documents.
2. Unit of Measurement: Per Square foot (SF)

H. Unit Price GC #8: Window Caulking with backer rod   
1. Description: All labor and material to repoint existing masonry as indicated in the contract documents.
2. Unit of Measurement: Per Linear foot (LF)
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I. Unit Price GC#9: Concrete Sidewalks   
1. Description: All labor and material to excavate, form, and pour concrete sidewalk per the contract 

documents, add to base bid quantities. 
2. Unit of Measurement: Per Square Foot (SF) of sidewalk. 

Mechanical Contractor – MC

J. 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

K. 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 

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  
Renovate Business Administration suite as called out on Architectural drawings HS-
AD401.1 & HS-A401.1, and Abatement drawings HS-ASB-2 noted with ALT #1.

2. GC-01 ALT #2: The contractor shall state the total amount to be added to the base bid to  
Replace the second floor corridor ceiling as called out on Architectural drawings HS-
AD112.1 & HS-112.1.

B. CONTRACT EC-01-ELECTRICAL CONSTRUCTION WORK: 

1. EC-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 light fixtures in association with the renovation of the Business Administration 
suite as called out Electrical drawings HS-E401 noted with ALT #1.

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 association with the renovation of the second floor corridor as 
called out Electrical drawings HS-E402 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 replace 
the kitchen hood as called out 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 existing, furnish and install all labor, equipment and material required to replace 
rooftop exhaust fans as called out on Electrical drawings ME-E102 noted with ALT #4

5.

C. CONTRACT MC-01-MECHANICAL CONSTRUCTION WORK: 

1. MC-01 ALT #1: The contractor shall state the total amount to be deducted to the base bid 
to remove existing Unit Ventilators, furnish and install all labor, equipment and material 
required to supply and install VRF’s in association with the renovation of the Business 
Administration suite as called out Mechanical drawings HS-M401, HS-M402 noted with 
ALT #1.

2. MC-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 replace 
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the kitchen hood as called out Mechanical drawings HS-M106 noted with ALT #2 and the 
related kitchen ceiling removals and modifications as called out on Architectural drawings 
HS-AD111.1 & HS-A111.1.

3. MC-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 replace 
rooftop exhaust fans as called out on Mechanical drawings ME-M102 & ME-M103 noted 
with ALT #3 .

D. CONTRACT PC-01-PLUMBING CONSTRUCTION WORK: 

1. PC-01 ALT #1: The contractor shall state the total amount to be added to the base bid to 
remove, furnish and install all labor, equipment and material required to extending and 
connect existing piping for a new wall sink in association with the renovation of the Lounge 
as called out Plumbing drawings HS-P101 noted with ALT #1.

HS Admin kitchenette

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. Payment Applications must be broken down and submitted by schools separately. 
The contractor shall list the SED number of each school as the project number on 
the header of each payment application and SOV.  
 

7. 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% 

 
8. Bonds and Insurance shall be a separate line items.  

 
9. Differentiate between items stored on-site and items stored off-site.  Include requirements 

for insurance and bonded warehousing, if required. 

10. 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. 
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11. 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. 

12. 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 
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. 

13. 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 
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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. 

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. 
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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. 

I. Application for Payment at Substantial Completion:  Following issuance of the Certificate of 
Substantial Completion, submit an Application for Payment. 

1. This application shall reflect Certificates of Partial Substantial Completion issued 
previously for Owner occupancy of designated portions of the Work. 

2. Administrative actions and submittals that shall precede or coincide with this application 
include: 

a. Occupancy permits and similar approvals. 
b. Warranties (guarantees) and maintenance agreements. 
c. Test/adjust/balance records. 
d. Maintenance instructions. 
e. Meter readings. 
f. Startup performance reports. 
g. Changeover information related to Owner's occupancy, use, operation, and 

maintenance. 
h. Final cleaning. 
i. Application for reduction of retainage and consent of surety. 
j. Advice on shifting insurance coverages. 
k. Final progress photographs. 
l. List of incomplete Work, recognized as exceptions to Architect's Certificate of 

Substantial Completion. 

J. Final Payment Application:  Administrative actions and submittals that must precede or coincide 
with submittal of the final Application for Payment include the following: 

1. Completion of Project closeout requirements. 
2. Completion of items specified for completion after Substantial Completion. 
3. Ensure that unsettled claims will be settled. 
4. Ensure that incomplete Work is not accepted and will be completed without undue delay. 
5. Transmittal of required Project construction records to the Owner. 
6. Certified property survey. 
7. Proof that taxes, fees, and similar obligations were paid. 
8. Removal of temporary facilities and services. 
9. Removal of surplus materials, rubbish, and similar elements. 
10. Change of door locks to Owner's access. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 
  
 
 

END OF SECTION 012900 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and supervisory requirements necessary for coordinating 
construction operations including, but not necessarily limited to, the following: 

1. General project coordination procedures. 
2. Conservation. 
3. Coordination Drawings. 
4. Administrative and supervisory personnel. 
5. Cleaning and protection. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Division 1 Section "Project Meetings" for progress meetings, coordination meetings, and 
pre-installation conferences. 

2. Division 1 Section "Submittals" for preparing and submitting the Contractor's Construction 
Schedule. 

3. Division 1 Section "Materials and Equipment" for coordinating general installation. 
4. Division 1 Section "Contract Closeout" for coordinating contract closeout. 

1.3 COORDINATION 

A. Coordinate construction operations included in various Sections of these Specifications to 
assure efficient and orderly installation of each part of the Work.  Coordinate construction 
operations included under different Sections that depend on each other for proper installation, 
connection, and operation. 

1. Schedule construction operations in the sequence required to obtain the best results 
where installation of one part of the Work depends on installation of other components, 
before or after its own installation. 

2. Coordinate installation of different components to assure maximum accessibility for 
required maintenance, service, and repair. 

3. Make provisions to accommodate items scheduled for later installation. 
4. Each Prime Contractor is required to coordinate with the General Contract #1, and be on 

site as walls are being built to lay out all penetrations to walls under construction and 
install their roughing as the walls are progressing. 
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B. Where necessary, prepare memoranda for distribution to each party involved, outlining special 
procedures required for coordination.  Include such items as required notices, reports, and 
attendance at meetings. 

1. Prepare similar memoranda for the Owner and separate contractors where coordination 
of their work is required. 

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities to avoid conflicts and assure orderly progress of 
the Work.  Such administrative activities include, but are not limited to, the following: 

1. Preparation of schedules. 
2. Installation and removal of temporary facilities. 
3. Processing of submittals and photocopying/delivery to affected contractors. 
4. Progress meetings. 
5. Project closeout activities. 

D. Conservation:  Coordinate construction operations to assure that operations are carried out with 
consideration given to conservation of energy, water, and materials. 

1. Salvage materials and equipment involved in performance of, but not actually 
incorporated in, the Work. 

1.4 SUBMITTALS 

A. Coordination Drawings:  Prepare coordination drawings where careful coordination is needed 
for installation of products and materials fabricated by separate entities.  Prepare coordination 
drawings where limited space availability necessitates maximum utilization of space for efficient 
installation of different components. 

1. Show the relationship of components shown on separate Shop Drawings. 
2. Indicate required installation sequences. 
3. Comply with requirements contained in Section "Submittals." 
4. A coordination meeting with all Prime Contractors to review completed coordination 

drawings will be held within 30 days of Contract award. 

B. Staff Names:  Within 15 days of commencement of construction operations, submit a list of the 
Contractor's principal staff assignments, including the superintendent and other personnel in 
attendance at the Project Site.  Identify individuals and their duties and responsibilities.  List 
their addresses and telephone numbers. 

1. Post copies of the list in the Project meeting room, the temporary field office, and each 
temporary telephone. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 GENERAL COORDINATION PROVISIONS 
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A. Inspection of Conditions:  Require the Installer of each major component to inspect both the 
substrate and conditions under which Work is to be performed.  Do not proceed until 
unsatisfactory conditions have been corrected in an acceptable manner. 

B. Coordinate temporary enclosures with required inspections and tests to minimize the necessity 
of uncovering completed construction for that purpose. 

3.2 CLEANING AND PROTECTION 

A. Each Prime Contractor is to clean and protect construction in progress and adjoining materials 
in place, during handling and installation.  Apply protective covering where required to assure 
protection from damage or deterioration at Substantial Completion. 

B. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period.  Adjust and lubricate operable components to assure 
operability without damaging effects. 

C. Limiting Exposures:  Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period.  Where applicable, such 
exposures include, but are not limited to, the following: 

1. Excessive static or dynamic loading. 
2. Excessive internal or external pressures. 
3. Excessively high or low temperatures. 
4. Thermal shock. 
5. Excessively high or low humidity. 
6. Air contamination or pollution. 
7. Water or ice. 
8. Solvents. 
9. Chemicals. 
10. Light. 
11. Radiation. 
12. Puncture. 
13. Abrasion. 
14. Heavy traffic. 
15. Soiling, staining, and corrosion. 
16. Bacteria. 
17. Rodent and insect infestation. 
18. Combustion. 
19. Electrical current. 
20. High-speed operation. 
21. Improper lubrication. 
22. Unusual wear or other misuse. 
23. Contact between incompatible materials. 
24. Destructive testing. 
25. Misalignment. 
26. Excessive weathering. 
27. Unprotected storage. 
28. Improper shipping or handling. 
29. Theft. 
30. Vandalism. 
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END OF SECTION 013100 
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SECTION 013119 - PROJECT MEETINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for project meetings, 
including, but not limited to, the following: 

1. Preconstruction conferences. 
2. Preinstallation conferences. 
3. Progress meetings. 
4. Coordination meetings. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Division 1 Section "Coordination" for procedures for coordinating project meetings with 
other construction activities. 

2. Division 1 Section "Submittals" for submitting the Contractor's Construction Schedule. 

1.3 PRECONSTRUCTION CONFERENCE  

A. A preconstruction conference will be scheduled before starting construction, at a time 
convenient to the Owner and the Architect and construction manager, but no later than 14 days 
after execution of the Agreement.  The conference will be held at the Project Site or another 
convenient location.   

B. Attendees:  Authorized representatives of the Owner, Architect, construction manager and their 
consultants; the Contractor and its superintendent; major subcontractors; manufacturers; 
suppliers; and other concerned parties shall attend the conference.  All participants at the 
conference shall be familiar with the Project and authorized to conclude matters relating to the 
Work. 

C. Agenda:  Discuss items of significance that could affect progress, including the following: 

1. Tentative construction schedule. 
2. Critical work sequencing. 
3. Designation of responsible personnel. 
4. Procedures for processing field decisions and Change Orders. 
5. Procedures for processing Applications for Payment. 
6. Distribution of Contract Documents. 
7. Submittal of Shop Drawings, Product Data, and Samples. 
8. Preparation of record documents. 
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9. Use of the premises. 
10. Parking availability. 
11. Office, work, and storage areas. 
12. Equipment deliveries and priorities. 
13. Safety procedures. 
14. First aid. 
15. Security. 
16. Housekeeping. 
17. Working hours. 

D. Reporting:  Construction Manager shall prepare and issue minutes to attendees and interested 
parties. 

1.4 PREINSTALLATION CONFERENCES 

A. Conduct a pre-installation conference at the Project Site before each construction activity that 
requires coordination with other construction. 

B. Attendees:  The Installer and representatives of the Prime Contractor, manufacturers and 
fabricators involved in or affected by the installation, and its coordination or integration with 
other materials and installations that have preceded or will follow, shall attend the meeting.  
Advise the Construction Manager of scheduled meeting dates. 

1. Review the progress of other construction activities and preparations for the particular 
activity under consideration at each pre-installation conference, including requirements 
for the following: 

a. Contract Documents. 
b. Options. 
c. Related Change Orders. 
d. Purchases. 
e. Deliveries. 
f. Shop Drawings, Product Data, and quality-control samples. 
g. Review of mockups. 
h. Possible conflicts. 
i. Compatibility problems. 
j. Time schedules. 
k. Weather limitations. 
l. Manufacturer's recommendations. 
m. Warranty requirements. 
n. Compatibility of materials. 
o. Acceptability of substrates. 
p. Temporary facilities. 
q. Space and access limitations. 
r. Governing regulations. 
s. Safety. 
t. Inspecting and testing requirements. 
u. Required performance results. 
v. Recording requirements 
w. Protection. 
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2. Record significant discussions and agreements and disagreements of each conference 
and the approved schedule.  Promptly distribute the record of the meeting to everyone 
concerned, including the Owner and the Architect. 

3. Do not proceed with the installation if the conference cannot be successfully concluded.  
Initiate whatever actions are necessary to resolve impediments to performance of Work 
and reconvene the conference at the earliest feasible date. 

4. Reporting:  Prime Contractor or Installer shall issue minutes to attendees, Owner and 
Architect, and construction manager. 

1.5 PROGRESS MEETINGS 

A. Progress meetings will be held at the Project Site on a weekly basis.   

B. Attendees:  In addition to representatives of the Owner and the Architect and Construction 
Manager, each Prime Contractor shall be represented at these meetings.  Attendance is 
mandatory at each meeting and a penalty sum of $500.00 per missed meeting will be 
assessed to the Prime Contractor not attending without prior written authorization from 
the Architect. This sum can be deducted from the contractors Schedule of Values.  
Subcontractors, suppliers, or other entities will be invited at the discretion of the Owner and the 
Architect. All participants at the conference shall be familiar with the Project and authorized to 
conclude matters relating to the Work. 

C. Agenda:  Review and correct or approve minutes of the previous progress meeting.  Review 
other items of significance that could affect progress.  Include topics for discussion as 
appropriate to the status of the Project. 

1. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine 
where each activity is in relation to the Contractor's Construction Schedule, whether on 
time or ahead or behind schedule.  Determine how construction behind schedule will be 
expedited; secure commitments from parties involved to do so.  Discuss whether 
schedule revisions are required to insure that current and subsequent activities will be 
completed within the Contract Time. 

2. Review the present and future needs of each entity present, including the following: 

a. Interface requirements. 
b. Time. 
c. Sequences. 
d. Status of submittals. 
e. Deliveries. 
f. Off-site fabrication problems. 
g. Access. 
h. Site utilization. 
i. Temporary facilities and services. 
j. Hours of work. 
k. Hazards and risks. 
l. Housekeeping. 
m. Quality and work standards. 
n. Change Orders. 
o. Documentation of information for payment requests. 

D. Reporting:  Approximately 5 days after each meeting, Construction Manager will prepare and 
distribute minutes of the meeting to each party present and to parties who should have been 
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present.  Include a brief summary, in narrative form, of progress since the previous meeting and 
report. 

1.6 COORDINATION MEETINGS 

A. Conduct project coordination meetings at regular intervals convenient for all parties involved.  
Project coordination meetings are in addition to specific meetings held for other purposes, such 
as regular progress meetings and special pre-installation meetings. 

B. Request representation at each meeting by every party currently involved in coordination or 
planning for the construction activities involved. 

C. Record meeting results and distribute copies to everyone in attendance and to others affected 
by decisions or actions resulting from each meeting. 

D. The Owner’s Field Manager will conduct daily meetings with all prime contractors performing 
work. The purpose of the meeting is to provide the opportunity for each prime contractor to 
communicate to the Field Manager any items relating to their respective construction activity for 
that day (request for shutdown, deliveries, etc.) The meetings will commence from 7:00 o’clock 
am until 7:30 o’clock am. The foreman of each Prime Contractor must attend. These meetings 
are generally informal. The Field Manager will keep minutes of these meetings when 
appropriate and will be available upon request. 

1.7 SAFETY MEETINGS 

A. Each Prime Contractor will be responsible to conduct safety meetings on a regular basis (but 
not less than three times during any thirty day period.) 

B. Minutes of the Safety Meeting must be submitted to the construction manager within 4 business 
days. Failure to conduct and submit meeting minutes will be grounds to reject the Prime 
Contractor’s progress payment. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 013119 
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SECTION 01 31 50 - SAFETY AND HEALTH 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 PROJECT SITE SAFETY 

A. The Prime Contractor, not the Architect, is responsible for Project site safety.  

1.3 SAFETY AND HEALTH REGULATIONS 

A. The Prime Contractor, and any entity working for the Prime Contractor, shall comply with 

the U.S. Department of Labor Safety and Health Regulations for construction 

promulgated under the Occupational Safety and Health Act of 1970 (PL 91-54), latest 

revisions and with the latest requirements of the “Right to Know” laws and the New York 

State Labor Law. 

B. In order to protect the general public and the lives and health of his/her employees under 

the Contract, the Prime Contractor shall comply with all pertinent provisions of the latest 

issues of the Federal Register, Bureau of Labor Standards, Safety and Health Regulations; 

New York State Industrial Code Rule 30 pertaining to Tunneling Operations; New York 

State Industrial Code Rule 23 pertaining to Trenching Operations; and the “Manual of 

Accident Prevention in Construction” issued by the Associated General Contractors of 

America, Inc., and shall maintain an accurate record of all cases of death, occupational 

disease, and  injury requiring medical attention or causing loss of time from work under 

this Contract.  In case of a conflict between the above noted authorities the most 

stringent shall prevail. 

C. The Prime Contractor shall have on the project site at all times, while work is in progress, 

at least one person skilled in safety and health procedures and familiar with State and 

Federal safety and health regulations whose responsibility shall be to observe methods 

and procedures.  He shall have the duty and authority to stop and correct all unsafe and 

unhealthy conditions. 

D. Toxic, noxious or otherwise hazardous fumes, gases or dusts, etc. from welding, 

cadwelding, painting, grinding, sawing, sweeping or any other operations shall be kept 

to the absolute minimum and shall be vented directly to the outside by the Contractor, 

and only used when authorized by the Architect. 
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E. The Prime Contractor to submit to the Architect, prior to first payment application 

approval, 2 copies of Material Safety and Data Sheets (MSDS) for all material used on 

site.  The Prime Contractor shall also keep one (1) complete set of Material Safety and 

Data Sheets (MSDS) onsite at all times. 

1. These reference materials shall be updated continuously throughout the Project, 

as additional materials are added to/brought to the Project site. 

1.4 SAFETY AND FIRST AID 

A. The Prime Contractor shall at all times exercise caution of his/her operations and shall be 

responsible for the safety and protection of all persons on or about the site arising out 

of or relating to his/her Work.  All hazards shall be avoided or guarded in accordance 

with the provisions of the Manual of Accident Prevention in Construction of the AGCA, 

unless such provisions contravene local law.  The safety provisions of all applicable laws, 

codes and ordinances shall be observed. 

B. The Prime Contractor shall provide and maintain at the Site, at each location where work 

is in progress, as part of his/her plant, an approved first aid kit.  Ready access thereto 

shall be provided at all times when persons are employed on the work site. 

C. The Prime Contractor shall take due precautions against infectious diseases and shall 

arrange for the immediate isolation and removal from the Site of any employee who 

becomes ill or is injured while engaged on the work site. 

D. The Prime Contractor shall, upon request of the Architect, immediately correct all 

conditions that constitute a clear and present danger to persons as interpreted by the 

Architect.  If such danger is not so corrected, the Owner or the Architect will employ other 

persons to do such work and the expense thereof shall be deducted from any monies 

due or to become due to the Prime Contractor.  

E. Clean up of the Prime Contractor’s, and/or their subcontractor’s, materials and/or debris 

shall be deemed a safety and health issue.  

1.5 ACCIDENTS AND ACCIDENT REPORTS 

A. Notify Architect immediately of any accidents involving Prime Contractor, subcontractor 

or supplier personnel on site. 

B. Within 24 hours of the occurrence, the Prime Contractor shall submit a written accident 

report, to the Architect, fully detailing the occurrence. 

1.6 TOOL BOX SAFETY MEETINGS 
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A. The Prime Contractor shall hold weekly toolbox safety meetings with his/her own 

workers.  Records of these meetings shall be forwarded to the Owner, through the 

Construction Site Coordinator’s office, each week. 

1. Failure to comply with this requirement shall result in Applications for Payment not 

being reviewed and processed. 

2. Tool box talks must be submitted with application for payment.  

1.7 OTHER SAFETY REQUIREMENTS 

A. All prime contractors are required to perform the following safety measures on all project 

sites and construction zones/areas. 

1. Hard hats, safety googles/glasses, and safety vests are mandatory and shall be 

worn at all times by all persons on the project. 

2. All construction workers shall wear photo ID at all times and be visible on the 

person, failure to do so will result to that employee being asked to leave until such 

ID has been worn visible.  

3. All visitors are required to check in with the CM for any reason and not allowed on 

site without proper PPE.   

4. Any workers not wearing PPE will asked to stop working until PPE is appropriate 

donned. All second offense of said worker, he /she will be removed from site and 

all district work.  All contractors are required to keep the work areas clean and safe 

from all hazards at all times.  

5. Site contractor is to review provided phasing/logistics plan and assume at a 

minimum quantities of site fencing/protections indicated in those plans be 

provided in their contract.  

6. Some contracts will not be provided a logistics plan to reference due the nature of 

their work. The contractor is still required to assume the use of construction fencing 

around all dumpsters and any exterior work area. Any interior work to proceed 

while school building are occupied require the use of 1 hour rated fire barriers to 

separate students and staff from active construction. This is to be assumed in the 

contractor’s bid, and is at the CM’s discretion to request additional protections as 

deemed necessary during construction.  

7. All fencing shall have construction sign at every 50 feet stating ‘’CONSTRUCTION 

AREA; NO UNAUTHORIZED PERSONAL; NO TRESSPASSING. and continuous scrim. 

8. All site contractors are required to clean up outside of their chain link and gated 

fenced in work zone(s) where construction debris may have fallen on a non-work 

zone area. Sand bags are not considered anchoring. 
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9. Where driven anchoring of fencing is not feasible due to protection of installed 

finishes and existing conditions, contractor shall provide YODOCK barriers around 

construction sites with integral fence panels above.  

10. Contractor shall ensure that all chain link construction fence/barriers around the 

work zone is closed off to any adjacent structure, building, etc. ending the fence 

perimeter work zone at all times. These areas are the be checked 3 times a day, 

once before the start of work, mid shift and before the contractor leaves at the end 

of shift. 

11. All site contractors are to have a 24-hour available emergency contact person 

available to fix and correct areas that have been compromised after hours, 

weekends and holidays. Upon notification of such incident the contractor is 

required to deploy workers as necessary within 1-2 hours maximum to be on site 

to correct such matters reported.    

12. All gas-powered equipment shall have the spark plugs removed at the end of each 

day so that these cannot be started in any way. 

13. All LULLS, man lifts, and all equipment shall not have keys left inside and all booms 

shall be lowered when not in use. 

14. All site contractors shall have a dedicated site safety experienced (Manager) person 

responsible for the site safety with a minimum of 30 hours OSHA training 

certificate. This person shall be responsible to ensure that the perimeter work zones 

are free from any fallen construction and trip hazards at the minimum of the 3 field 

surveys as stated in item 9 above and as noted elsewhere in contract. . Site walk 

logs are to be submitted daily to the CM  including safety status and  any items 

found and corrected.  

15. All dumpsters are to be fully surrounded with chain link fence if stored outside 

other fenced/barricaded work areas. 

16. All safety observation reports issued to contractors shall be corrected immediately. 

If the contractor fails to respond and/or correct the condition(s) included in the 

safety observation report, that contractor will be subject to termination and  

charged by the District with all costs related to correcting the reported condition(s) 

and any other items related thereto.  

17. All contractors are to conform to 155.5 SED Code. 

18. All contractors are to submit their “tool box talks” weekly to the CM.  

19. All contractors are to submit daily reports of their activities related to work 

performed, manpower, equipment onsite and all safety measures put in place that 

day and any maintenance/monitoring thereof. 

20. All contractors are required to provide “egress plans” for both interior and exterior 

work for locations where work will close off any exits, corridors, pathways, roads, 

and any access way. These plans are to be provided in advance at least 2 months 

before work commences in that area, no work shall be started in any manner 

without approval of such plan. The failure to provide such plan for coordinating 

and scheduling will result into back charges to the prime(s) involved. These plans 
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must include all locations and details where scaffolding, fencing and all temporary 

construction barriers are required.   

21. All contractors are to provide their corporate safety manuals to the CM prior to 

commencement of any work. Under no circumstances can any field work can start 

without receipt of such manual. This shall be provided in a 3-ring binder in PDF 

format. Contractors shall maintain a copy on site.  

22. All personnel who fail to wear the required PPE while onsite will be warned and 

directed to stop work until PPE is properly worn. In the event that an employee is 

warned a second time for failure to comply with PPE requirements, said employee 

will be removed from all New Rochelle School projects. If the company continues 

to fail with their employees not abiding by the safety contract requirements, that 

contractor will be subject to termination for such endangerment of other workers 

and others.   

23. All contractors are required to have a full time flagman(men) as needed at all times 

escorting construction vehicles into entrances and out of exits to the 

property/work zone. when . Flagman are required to escort construction vehicles 

to and from work areas to property lines and public streets. At every gate, the Prime 

Contractor shall post signage indicating contractor name and contact information 

including 24-hour emergency telephone number.  

24. All contractors storing any materials and equipment on site shall be surrounded 

with chain link fencing.  

 

END OF SECTION 013150 
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SECTION 01 32 33 - PHOTOGRAPHIC DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for the following:

1. Preconstruction photographs.
2. Periodic construction photographs.
3. Final completion construction photographs.

a. Name of Contractor.
b. Date photograph was taken.
c. Description of vantage point, indicating location, direction (by compass point), and 

elevation or story of construction.
d. Unique sequential identifier keyed to accompanying key plan.

1.3 USAGE RIGHTS

A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited 
reproduction of photographic documentation.

PART 2 - PRODUCTS

2.1 PHOTOGRAPHIC MEDIA

A. Digital Images:  Provide images in JPG format, produced by a digital camera with minimum 
sensor size of 8 megapixels, and at an image resolution of not less than 3200 by 2400 pixels.

PART 3 - EXECUTION

3.1 CONSTRUCTION PHOTOGRAPHS

A. General:  Take photographs using the maximum range of depth of field, and that are in focus, to 
clearly show the Work.  Photographs with blurry or out-of-focus areas will not be accepted.

1. Maintain key plan with each set of construction photographs that identifies each 
photographic location.
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B. Digital Images:  Submit digital images exactly as originally recorded in the digital camera, 
without alteration, manipulation, editing, or modifications using image-editing software.

1. Date and Time:  Include date and time in file name for each image.
2. Field Office Images:  Maintain one set of images accessible in the field office at Project 

site, available at all times for reference.  Identify images in the same manner as those 
submitted to Architect and Construction Manager.

C. Preconstruction Photographs:  Before commencement of excavation take photographs of 
Project site and surrounding properties, including existing items to remain during construction, 
from different vantage points, as directed by Architect and Construction Manager.

1. Flag construction limits before taking construction photographs.
2. Take 20 photographs to show existing conditions adjacent to property before starting the 

Work.
3. Take 20 photographs of existing buildings either on or adjoining property to accurately 

record physical conditions at start of construction.
4. Take additional photographs as required to record settlement or cracking of adjacent 

structures, pavements, and improvements.

D. Periodic Construction Photographs:  Take 20 photographs weekly, with timing each month 
adjusted to coincide with the cutoff date associated with each Application for Payment.  Select 
vantage points to show status of construction and progress since last photographs were taken.

E. Architect and Construction Manager-Directed Construction Photographs:  From time to time, 
Architect and Construction Manager will instruct photographer about number and frequency of 
photographs and general directions on vantage points.  Select actual vantage points and take 
photographs to show the status of construction and progress since last photographs were 
taken.

F. Time-Lapse Sequence Construction Photographs:  Take 20 photographs as indicated, to show 
status of construction and progress since last photographs were taken.

1. Frequency:  Take photographs weekly, with timing each month adjusted to coincide with 
the cutoff date associated with each Application for Payment.

2. Vantage Points:  Following suggestions by Architect and Construction Manager and 
Contractor, photographer to select vantage points.  During each of the following 
construction phases, take not less than two of the required shots from same vantage 
point each time to create a time-lapse sequence as follows:

a. Commencement of the Work, through completion of subgrade construction.
b. Above-grade structural framing.
c. Exterior building enclosure.
d. Interior Work, through date of Substantial Completion.

G. Final Completion Construction Photographs:  Take 20 color photographs after date of 
Substantial Completion for submission as project record documents.  Architect and Construction 
Manager will inform photographer of desired vantage points.

1. Do not include date stamp.

END OF SECTION 01 32 33
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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.  



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

ELECTRONIC SUBMITTAL PROCEDURES 013300 - 3 of 10 

 
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.  
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1. Note date and content of previous submittal.  
2. Note date and content of revision in label or title block and clearly indicate extent of revision.  
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.  
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d. Statement of compliance with specified referenced standards.  
e. Testing by recognized testing agency.  
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.  
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c. Sample source.  
d. Number and title of applicable Specification Section.  
 

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.  



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

ELECTRONIC SUBMITTAL PROCEDURES 013300 - 9 of 10 

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 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

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



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 4
KSQ DESIGN PROJECT NO. 2211003.00

BID SET ISSUANCE
FEBRUARY 6, 2024

REFERENCE STANDARDS & DEFINITIONS 01 4200 - 3 OF 20

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.
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1. Submit additional copies of each written report directly to the governing authority, when the authority 
so directs.

2. Report Data: Written reports of each inspection, test, or similar service include, but are not limited to, 
the following:

a. Date of issue.
b. Project title and number.
c. Name, address, and telephone number of testing agency.
d. Dates and locations of samples and tests or inspections.
e. Names of individuals making the inspection or test.
f. Designation of the Work and test method.
g. Identification of product and Specification Section.
h. Complete inspection or test data.
i. Test results and an interpretations of test results.
j. Ambient conditions at the time of sample taking and testing.
k. Comments or professional opinion on whether inspected or tested Work complies with Contract 

document requirements.
l. Name and signature of laboratory inspector.
m. Recommendations on retesting.

1.5 QUALITY ASSURANCE

A. Qualifications for Service Agencies: Engage inspection and testing service agencies, including independent 
testing laboratories, that are pre-qualified as complying with the American Council of Independent 
Laboratories “Recommended Requirements for Independent Laboratory Qualification” and that specialize in 
the types of inspections and test to be performed.

1. Each independent inspection and testing agency engaged on the Project shall be authorized by 
authorities having jurisdiction to operate in the state where the project is located.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 REPAIR AND PROTECTION

A. General: Upon completion of inspection, testing, sample taking and similar services, repair damaged 
construction and restore substrates and finishes. Comply with Contract Document requirements for Division 1 
Section “Cutting and Patching.”

B. Protect construction exposed by or for quality-control service activities, and protect repaired construction.

C. Repair and protection is Contractor’s responsibility, regardless of the assignment of responsibility for 
inspection, testing, or similar services.

END OF SECTION 014500
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SECTION 01 50 00 – TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes requirements for temporary utilities, support facilities, and 

security and protection facilities. 

B. Related Sections include the following: 

1. Division 01 Section "Summary of Work" for limitations on utility interruptions and 

other work restrictions. 

2. Division 01 Section "Submittal Procedures" for procedures for submitting copies 

of implementation and termination schedule and utility reports. 

3. Division 01 Section "Execution" for progress cleaning requirements. 

1.3 DEFINITIONS 

A. Permanent Enclosure: As determined by Architect, exterior walls are insulated and 

weathertight; and all openings are closed with permanent construction or substantial 

temporary closures. 

1.4 USE CHARGES 

A. General:  Cost or use charges for temporary facilities shall be included in the Contract 

Sum.  Allow other entities to use temporary services and facilities without cost, 

including, but not limited to, Owner's construction forces, Architect, occupants of 

Project, testing agencies, and authorities having jurisdiction. 

B. Water Service: Water from Owner's existing water system is available for use without 

metering and without payment of use charges.  Provide connections and extensions of 

services as required for construction operations. 

C. Electric Power: Owner shall supply single-phase electric power from existing building 

distribution systems for use by all Prime Contracts, for each Phased building area.  
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1. EC shall install temporary facilities as outlined in their Scope of Work and related 

Division 01.  

2. Owner shall not be responsible for supplying temporary three-phase power. 

3. Staging Area Power: The Owner shall be responsible for all power use charges 

associated with this facility; the Prime Contract shall enforce power conservation 

measures with their facilities and  those of their sub-contractors. 

D. Telephone/Internet: Each Prime Contract shall be responsible for use charges 

associated with their respective telephone and internet access requirements. 

1.5 SUBMITTALS 

A. Site Plan:  Show temporary facilities, egress plans, utility hookups, staging areas, and 

parking areas for construction personnel. 

All contractors are required to provide “egress plans” for both interior and exterior 

work for locations where work will close off any exits, corridors, pathways, roads, 

and any access way. These plans are to be provided in advance at least 2 months 

before work commences in that area, no work shall be started in any manner 

without approval of such plan. The failure to provide such plan for coordinating 

and scheduling will result into back charges to the prime(s) involved. These plans 

must include all locations and details where scaffolding, fencing and all 

temporary construction barriers are required.   

1.6 QUALITY ASSURANCE 

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for 

temporary electric service.  Install service to comply with NFPA 70. 

B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect 

each temporary utility before use.  Obtain required certifications and permits. 

1.7 PROJECT CONDITIONS 

A. A. Temporary Use of Permanent Facilities: Prime Contract, as installer of each 

permanent service shall assume responsibility for its operation, maintenance, and 

protection during use as a construction facility prior to the Owner’s acceptance, 

regardless of previously assigned temporary facilities and controls responsibility. 

B. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephone, food service, etc.) for their own benefit. Prime Contract Superintendents 

shall enforce this policy with their respective work forces.  
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1. Parking will be restricted to an area determined by the Owner. Owner reserves 

the right to remove from their property, unauthorized vehicles occupying 

unauthorized areas, at respective Contractors’ expense.  

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Chain-Link Fencing: Minimum 2 inch, 0.148 inch thick, galvanized steel, chain-link fabric 

fencing; minimum 6 feet high with galvanized steel pipe posts; minimum 2-3/8 inch OD 

line posts and 2-7/8 inch OD corner and pull posts. 

1. Provide gate openings to accommodate vehicle delivery traffic or as noted.  

Install gateposts in sizes required for support gates. 

2. All temp fencing is to receive privacy screening.  

B. Yodock barriers may be provided by the contractor as substitution to fence with driven 

post. If site conditions or pace of work do not allow for typical fence with driven post, 

then the contractor is responsible to provide Yodock barriers. This is at the sole 

discretion of the construction manager.  

C. Gypsum Board:  Minimum 5/8 inch thick by 48 inches wide by maximum available 

lengths; regular-type panels with tapered edges.  Comply with ASTM C 36/C 36M. 

D. Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock 

wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, 

respectively.  

2.2 TEMPORARY FACILITIES 

A. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to 

accommodate materials and equipment for construction operations. 

1. Store combustible materials apart from building. 

B. Porta-jons.: Contractors are not permitted to use the owners toilets facilities unless 

given permission by the construction manager. The contractor will be required to 

provide temporary toilet facilities as required for its workforce. Location to be 

determined by the construction manager.  
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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. 
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F. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt 

migration and to separate areas occupied by Owner from fumes and noise. 

1. Construct dustproof partitions with gypsum wallboard with joints taped on 

occupied side, and fire-retardant plywood on construction operations side. 

2. Construct dustproof partitions with 2 layers of 3 mil polyethylene sheet on each 

side.  Cover floor with 2 layers of 3 mil polyethylene sheet, extending sheets 18 

inches up the sidewalls.  Overlap and tape full length of joints. Cover floor with 

fire-retardant plywood. 

a. Construct vestibule and airlock at each entrance through temporary 

partition with not less than 48 inches between doors.  Maintain water-

dampened foot mats in vestibule. 

3. Insulate partitions to provide noise protection to occupied areas. 

4. Seal joints and perimeter.  Equip partitions with dustproof doors with exit device, 

closer and security locks. 

5. Protect air-handling equipment. 

6. Weather strip openings. 

7. Provide walk-off mats at each entrance through temporary partition. 

G. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of 

types needed to protect against reasonably predictable and controllable fire losses.  

Comply with NFPA 241. 

1. Prohibit smoking within 50 feet of all school property. 

2. Supervise welding operations, combustion-type temporary heating units, and 

similar sources of fire ignition according to requirements of authorities having 

jurisdiction. 

3. Develop and supervise an overall fire-prevention and protection program for 

personnel at Project site.  Review needs with local fire department and establish 

procedures to be followed.  Instruct personnel in methods and procedures.  Post 

warnings and information. 

4. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a 

warning sign stating that hoses are for fire-protection purposes only and are not 

to be removed.  Match hose size with outlet size and equip with suitable nozzles. 

3.5 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste 

and abuse, limit availability of temporary facilities to essential and intended uses. 
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B. Maintenance:  Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 

ventilation, and similar facilities on a 24-hour basis where required to achieve 

indicated results and to avoid possibility of damage. 

C. Temporary Facility Changeover:  Do not change over from using temporary security 

and protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal:  Remove each temporary facility when need for its service 

has ended, when it has been replaced by authorized use of a permanent facility, or no 

later than Substantial Completion.  Complete or, if necessary, restore permanent 

construction that may have been delayed because of interference with temporary 

facility.  Repair damaged Work, clean exposed surfaces, and replace construction that 

cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of 

Contractor.  Owner reserves right to take possession of Project identification 

signs. 

2. Remove temporary paving not intended for or acceptable for integration into 

permanent paving.  Where area is intended for landscape development, remove 

soil and aggregate fill that do not comply with requirements for fill or subsoil.  

Remove materials contaminated with road oil, asphalt and other petrochemical 

compounds, and other substances that might impair growth of plant materials or 

lawns.  Repair or replace street paving, curbs, and sidewalks at temporary 

entrances, as required by authorities having jurisdiction. 

3. At Substantial Completion, clean and renovate permanent facilities used during 

construction period.  Comply with final cleaning requirements specified in 

Division 01 Section "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 01 60 00 – PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements governing the Contractor's 
selection of products for use in the Project.
1. Single Prime Contract:  Provisions of this Section apply to the construction activities of 

each prime contractor.

B. Related Sections:  The following Sections contain requirements that relate to this Section:
1. Division 1 Section "Electronic Submittal Procedures" specifies requirements for submittal 

of the Contractor's Construction Schedule and the Submittal Schedule.
2. Division 1 Section "Substitution Procedures" specifies administrative procedures for 

handling requests for substitutions made after award of the Contract.

1.3 DEFINITIONS

A. Definitions used in this Article are not intended to change the meaning of other terms used in the 
Contract Documents, such as "specialties," "systems," "structure," "finishes," "accessories," and 
similar terms.  Such terms are self-explanatory and have well-recognized meanings in the 
construction industry.
1. "Products" are items purchased for incorporation in the Work, whether purchased for the 

Project or taken from previously purchased stock.  The term "product" includes the terms 
"material," "equipment," "system," and terms of similar intent.
a. "Named Products" are items identified by the manufacturer's product name, 

including make or model number or other designation, shown or listed in the 
manufacturer's published product literature, that is current as of the date of the 
Contract Documents.

2. "Materials" are products substantially shaped, cut, worked, mixed, finished, refined or 
otherwise fabricated, processed, or installed to form a part of the Work.

3. "Equipment" is a product with operational parts, whether motorized or manually operated, 
that requires service connections, such as wiring or piping.

1.4 QUALITY ASSURANCE

A. Source Limitations:  To the fullest extent possible, provide products of the same kind from a single 
source.
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1. When specified products are available only from sources that do not, or cannot, produce a 
quantity adequate to complete project requirements in a timely manner, consult with the 
Architect to determine the most important product qualities before proceeding.  Qualities 
may include attributes, such as visual appearance, strength, durability, or compatibility.  
When a determination has been made, select products from sources producing products 
that possess these qualities, to the fullest extent possible.

B. Compatibility of Options:  When the Contractor is given the option of selecting between 2 or more 
products for use on the Project, the product selected shall be compatible with products previously 
selected, even if previously selected products were also options.
1. Each prime contractor is responsible for providing products and construction methods that 

are compatible with products and construction methods of other prime or separate 
contractors.

2. If a dispute arises between prime contractors over concurrently selectable, but 
incompatible products, the Architect will determine which products shall be retained and 
which are incompatible and must be replaced.

C. Nameplates:  Except for required labels and operating data, do not attach or imprint 
manufacturer's or producer's nameplates or trademarks on exposed surfaces of products that will 
be exposed to view in occupied spaces or on the exterior.
1. Labels:  Locate required product labels and stamps on concealed surfaces or, where 

required for observation after installation, on accessible surfaces that are not conspicuous.
2. Equipment Nameplates:  Provide a permanent nameplate on each item of service-

connected or power-operated equipment.  Locate on an easily accessible surface that is 
inconspicuous in occupied spaces.  The nameplate shall contain the following information 
and other essential operating data:
a. Name of product and manufacturer.
b. Model and serial number.
c. Capacity.
d. Speed.
e. Ratings.

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products according to the manufacturer's recommendations, using 
means and methods that will prevent damage, deterioration, and loss, including theft.
1. Schedule delivery to minimize long-term storage at the site and to prevent overcrowding of 

construction spaces.
2. Coordinate delivery with installation time to assure minimum holding time for items that are 

flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses.

3. Deliver products to the site in an undamaged condition in the manufacturer's original sealed 
container or other packaging system, complete with labels and instructions for handling, 
storing, unpacking, protecting, and installing.

4. Inspect products upon delivery to ensure compliance with the Contract Documents and to 
ensure that products are undamaged and properly protected.

5. Store products at the site in a manner that will facilitate inspection and measurement of 
quantity or counting of units.

6. Store heavy materials away from the Project structure in a manner that will not endanger 
the supporting construction.

7. Store products subject to damage by the elements above ground, under cover in a 
weathertight enclosure, with ventilation adequate to prevent condensation.  Maintain 
temperature and humidity within range required by manufacturer's instructions.
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PART 2 - PRODUCTS

2.1 PRODUCT SELECTION

A. General Product Requirements:  Provide products that comply with the Contract Documents, that 
are undamaged and, unless otherwise indicated, new at the time of installation.
1. Provide products complete with accessories, trim, finish, safety guards, and other devices 

and details needed for a complete installation and the intended use and effect.
2. Standard Products:  Where available, provide standard products of types that have been 

produced and used successfully in similar situations on other projects.

B. Product Selection Procedures:  The Contract Documents and governing regulations govern 
product selection.  Procedures governing product selection include the following:
1. Nonproprietary Specifications:  When Specifications list products or manufacturers that are 

available and may be incorporated in the Work, but do not restrict the Contractor to use of 
these products only, the Contractor may propose any available product that complies with 
Contract requirements.  Comply with Contract Document provisions concerning 
"substitutions" to obtain approval for use of an unnamed product.

2. Descriptive Specification Requirements:  Where Specifications describe a product or 
assembly, listing exact characteristics required, with or without use of a brand or trade 
name, provide a product or assembly that provides the characteristics and otherwise 
complies with Contract requirements.

3. Performance Specification Requirements:  Where Specifications require compliance with 
performance requirements, provide products that comply with these requirements and are 
recommended by the manufacturer for the application indicated.

4. Manufacturer's recommendations may be contained in published product literature or by 
the manufacturer's certification of performance.

5. Compliance with Standards, Codes, and Regulations:  Where Specifications only require 
compliance with an imposed code, standard, or regulation, select a product that complies 
with the standards, codes, or regulations specified.

6. Visual Matching:  Where Specifications require matching an established Sample, the 
Architect's decision will be final on whether a proposed product matches satisfactorily.

7. Where no product available within the specified category matches satisfactorily and 
complies with other specified requirements, comply with provisions of the Contract 
Documents concerning "substitutions" for selection of a matching product in another 
product category.

8. Visual Selection:  Where specified product requirements include the phrase "... as selected 
from manufacturer's standard colors, patterns, textures ..." or a similar phrase, select a 
product and manufacturer that complies with other specified requirements.  The Architect 
will select the color, pattern, and texture from the product line selected.

9. Allowances:  Refer to individual Specification Sections and "Allowance" provisions in 
Division 1 for allowances that control product selection and for procedures required for 
processing such selections.

PART 3 - EXECUTION

3.1 INSTALLATION OF PRODUCTS

A. Comply with manufacturer's instructions and recommendations for installation of products in the 
applications indicated.  Anchor each product securely in place, accurately located and aligned 
with other Work.
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1. Clean exposed surfaces and protect as necessary to ensure freedom from damage and 
deterioration at time of Substantial Completion.

END OF SECTION 01 60 00

THIS PAGE INTENTIONALLY LEFT BLANK
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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. 

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. 
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1.5 RECORD DOCUMENT SUBMITTALS 

A. General:  Do not use record documents for construction purposes.  Protect record documents 
from deterioration and loss in a secure, fire-resistant location.  Provide access to record 
documents for the Architect's reference during normal working hours. 

B. Record Drawings:  Maintain a clean, undamaged set of blue or black line white-prints of 
Contract Drawings and Shop Drawings.  Mark the set to show the actual installation where the 
installation varies substantially from the Work as originally shown.  Mark which drawing is most 
capable of showing conditions fully and accurately.  Where Shop Drawings are used, record a 
cross-reference at the corresponding location on the Contract Drawings.  Give particular 
attention to concealed elements that would be difficult to measure and record at a later date. 

1. Mark record sets with red erasable pencil.  Use other colors to distinguish between 
variations in separate categories of the Work. 

2. Mark new information that is important to the Owner but was not shown on Contract 
Drawings or Shop Drawings. 

3. Note related change-order numbers where applicable. 
4. Organize record drawing sheets into manageable sets.  Bind sets with durable-paper 

cover sheets; print suitable titles, dates, and other identification on the cover of each set. 

C. Record Specifications:  Maintain one complete copy of the Project Manual, including addenda.  
Include with the Project Manual one copy of other written construction documents, such as 
Change Orders and modifications issued in printed form during construction. 

1. Mark these documents to show substantial variations in actual Work performed in 
comparison with the text of the Specifications and modifications. 

2. Give particular attention to substitutions and selection of options and information on 
concealed construction that cannot otherwise be readily discerned later by direct 
observation. 

3. Note related record drawing information and Product Data. 
4. Upon completion of the Work, submit record Specifications to the Architect for the 

Owner's records. 

D. Record Product Data:  Maintain one copy of each Product Data submittal.  Note related Change 
Orders and markup of record drawings and Specifications. 

1. Mark these documents to show significant variations in actual Work performed in 
comparison with information submitted.  Include variations in products delivered to the 
site and from the manufacturer's installation instructions and recommendations. 

2. Give particular attention to concealed products and portions of the Work that cannot 
otherwise be readily discerned later by direct observation. 

3. Upon completion of markup, submit complete set of record Product Data to the Architect 
for the Owner's records. 

E. Record Sample Submitted:  Immediately prior to Substantial Completion, the Contractor shall 
meet with the Architect and the Owner's personnel at the Project Site to determine which 
Samples are to be transmitted to the Owner for record purposes.  Comply with the Owner's 
instructions regarding delivery to the Owner's Sample storage area. 

F. Miscellaneous Record Submittals:  Refer to other Specification Sections for requirements of 
miscellaneous record keeping and submittals in connection with actual performance of the 
Work.  Immediately prior to the date or dates of Substantial Completion, complete 
miscellaneous records and place in good order.  Identify miscellaneous records properly and 
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bind or file, ready for continued use and reference.  Submit to the Architect for the Owner's 
records. 

G. Maintenance Manuals: 3 copies required. Organize operation and maintenance data into 
suitable sets of manageable size.  Bind properly indexed data in individual, heavy-duty, 2-3 
inch, 3-ring, vinyl-covered binders, with pocket folders for folded sheet information.  Mark 
appropriate identification on front and spine of each binder.  Include the following types of 
information: 

1. Emergency instructions. 

2. Spare parts list. 

3. Copies of warranties. 

4. Wiring diagrams. 

5. Recommended "turn-around" cycles. 

6. Inspection procedures. 

7. Shop Drawings and Product Data. 

8. Fixture lamping schedule. 

H. Waivers, guarantees, certification letters, AIA documents, etc.: See checklist attachment at the 
end of this section 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 CLOSEOUT PROCEDURES 

A. Operation and Maintenance Instructions:  Arrange for each Installer of equipment that requires 
regular maintenance to meet with the Owner's personnel to provide instruction in proper 
operation and maintenance.  Provide instruction by manufacturer's representatives if installers 
are not experienced in operation and maintenance procedures.  Include a detailed review of the 
following items: 

1. Maintenance manuals. 

2. Record documents. 

3. Spare parts and materials. 

4. Tools. 

5. Lubricants. 
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6. Fuels. 

7. Identification systems. 

8. Control sequences. 

9. Hazards. 

10. Cleaning. 

11. Warranties and bonds. 

12. Maintenance agreements and similar continuing commitments. 

B. As part of instruction for operating equipment, demonstrate the following procedures: 

1. Startup. 

2. Shutdown. 

3. Emergency operations. 

4. Noise and vibration adjustments. 

5. Safety procedures. 

6. Economy and efficiency adjustments. 

7. Effective energy utilization. 

C. Record "As-Built" Drawings 

1. Upon completion of the work, and review of the record drawings by the Architect, prepare 
a final set of record drawings using reproducible mylar or vellum.  Submit final set of 
transparencies to Architect. 

2. The cost of furnishing above prints and preparing these record drawings shall be included 
in the contract price 

3.2 FINAL CLEANING 

A. General:  The General Conditions require general cleaning during construction.  Regular site 
cleaning is included in Division 1 Section “Temporary Facilities and Controls." 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 
surface or unit to the condition expected in a normal, commercial building cleaning and 
maintenance program.  Comply with manufacturer's instructions. 

1. Complete the following cleaning operations before requesting inspection for certification 
of Substantial Completion. 

a. Remove labels that are not permanent labels. 
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b. Clean transparent materials, including mirrors and glass in doors and windows.  
Remove glazing compounds and other substances that are noticeable vision-
obscuring materials.  Replace chipped or broken glass and other damaged 
transparent materials. 

c. Clean exposed exterior and interior hard-surfaced finishes to a dust-free condition, 
free of stains, films, and similar foreign substances.  Restore reflective surfaces to 
their original condition.  Leave concrete floors broom clean.  Vacuum carpeted 
surfaces. 

d. Wipe surfaces of mechanical and electrical equipment.  Remove excess lubrication 
and other substances.  Clean plumbing fixtures to a sanitary condition.  Clean light 
fixtures and lamps. 

e. Clean the site, including landscape development areas, of rubbish, litter, and other 
foreign substances.  Sweep paved areas broom clean; remove stains, spills, and 
other foreign deposits.  Rake grounds that are neither paved nor planted to a 
smooth, even-textured surface. 

C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection and rid 
the Project of rodents, insects, and other pests. 

D. Removal of Protection:  Remove temporary protection and facilities installed for protection of the 
Work during construction. 

E. Compliance:  Comply with regulations of authorities having jurisdiction and safety standards for 
cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the Owner's 
property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  
Remove waste materials from the site and dispose of lawfully. 

1. Where extra materials of value remain after completion of associated Work, they become 
the Owner's property.  Dispose of these materials as directed by the Owner. 

3.3 DEMONSTRATION AND TRAINING 

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system. Arrange for three separate days of 
training, each separated by a minimum of two weeks covering all systems and equipment.   
Include a detailed review of the following: 

1. Include instruction for basis of system design and operational requirements, review of 
documentation, emergency procedures, operations, adjustments, troubleshooting, 
maintenance, and repairs. 

2. All owner training sessions to be recorded to DVD by the contractor and shall be of 
sufficient quality to allow the DVD to serve as a training guide for new employees. 
Contractor will provide 3 copies of each DVD in their closeout submittal.  
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3.4 CLOSEOUT CHECKLIST 

A. See attached checklist for required wage & supplements, lien release, guarantee / warranties, 
etc. 

 
 
 

END OF SECTION 017700 
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SECTION 01 77 01 - CHECKLIST FOR PROJECT CLOSEOUT AND PROCESSING OF FINAL 

PAYMENT 

PART 1 - GENERAL 

1.1 Final payment will not be processed until all items indicated are received in accordance with 
Section 01 77 00 - EXECUTION AND CLOSEOUT REQUIREMENTS. 

1.2 Close-Out Submittals: 

1. [  ] Wage & Supplements Verification Form from prime and subcontractors (copy 
attached). 

2. [  ] Three (3) bound, hard cover, 3-ring binder brochures of Operation and Maintenance. 
Manuals for all equipment installed on the project: 

3. [  ] Typed or printed instructions covering the care and operations of equipment and 
systems furnished and installed. 

4. [  ] Manufacturers instruction books, diagrams, spare parts lists covering all equipment. 
5. [  ] Instruction of Owner’s Representative in care and maintenance of new equipment. 
6. [  ] All approved shop drawings. 
7. [  ] Certificates of compliance and inspection.  (Where applicable - electric, elevator, etc.) 
8. [  ] Spare parts and Maintenance Materials.   
9. [  ]  Evidence of compliance with requirements of governing authorities (Certificates of 

Inspection for Electrical). 
10. [  ] Certificates of insurance for products and completed operations. 
11. [  ] Notarized statement that only non-asbestos materials were installed on this project. 
12. [  ] Fully executed certificate of substantial completion: AIA G734. 
13. [  ] Contractor’s written Two-year warranty and extended warranties (if any required). 
14. [  ] Project Record Documents: Section 01 7700. 
15. [  ] As-Built Drawings. 

1.3 Evidence of Payments and Release of Liens: 

1. [  ] Contractor’s Affidavit of Payment of Debts and Claims: AIA G706. 
2. [  ] Contractor’s Affidavit of Release of Liens - AIA G706A with: 
3. [  ] Separate written releases of waivers and liens for subcontractors, suppliers, and 

others with lien rights against the property of owner, together with a list of those parties – 
AIA G706A. 

4. [  ] Contractor’s written release or waiver of lien upon payment to the Contractor 
pursuant to New York State lien law. 

5. [  ] Consent of Surety to Final Payment: AIA G707. 
 
 

END OF SECTION 017701 
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Nanuet Union Free School District 

Contractor Wage and Supplement Certification 

 

 

 

I _______________________________________________________ am an officer   

 

of____________________________________________________ (Prime Contractor) 

 

and I am duly authorized to make this affidavit for the Public Contract for the Nanuet 

Union Free School District. 
 

That I fully comprehend the terms and provisions of section 220-1 of the Labor Law. 

 

That I have been issued a copy of the schedule of Wages and Supplements, as specified in the 

project manual. 

 

That I agree to pay the applicable Prevailing Wage and will pay or provide the 

supplements specified. 
 

 

________________________________   __________________________ 

Contractor       Signature 
 

 
________________________ 

Print Name 

 

________________________ 

President 

 

ACKNOWLEDGMENT: 

 

STATE OF NEW YORK 

COUNTY OF _____________:SS.: 

 

 

On this ___________ day of _________________, 20___before me personally came 

_______________________________ to me known and known to me to be the person described in and 

who executed the foregoing instrument and acknowledged that he executed the same. 
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_____________________________ 

Notary Public 

 

_____________________________ 

County  

Nanuet Union Free School District 

Subcontractor Wage and Supplement Certification 

 

 

 

That I am an officer of ________________________________ and am duly authorized to make  

 

this affidavit on behalf of the Subcontract to ________________________________________  

 

(Prime Contractor) on Public Contract for the Nanuet Union Free School District. 

 

That I fully comprehend the terms and provisions of section 220-1 of the Labor Law. 

 

That I have been issued a copy of the schedule of Wages and Supplements, as specified in the 

project manual. 

 

That I agree to pay the applicable Prevailing Wage and will pay or provide the supplements speci-

fied. 

 

________________________________   __________________________ 

Subcontractor      Signature 
 

 
________________________ 

Print Name 

 

________________________ 

President 

 

ACKNOWLEDGMENT: 

 

STATE OF NEW YORK 

COUNTY OF _____________:SS.: 

 

 

On this ___________ day of _________________, 20___before me personally came 

_______________________________ to me known and known to me to be the person described in and 

who executed the foregoing instrument and acknowledged that he executed the same. 



  

NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

 

CHECKLIST FOR PROJECT CLOSEOUT AND PROCESSING OF FINAL 
PAYMENT 

017701 - 4 of 4 

 
 

 

_____________________________ 

Notary Public 

 

_____________________________ 

County  
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SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA  

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

A. This Section includes administrative and procedural requirements for preparing operation and 

maintenance manuals, including the following:  

1. Operation and maintenance documentation directory.  

2. Emergency manuals.  

3. Operation manuals for systems, subsystems, and equipment.  

4. Maintenance manuals for the care and maintenance of products, materials, and finishes and 

systems and equipment.  

1.3 DEFINITIONS  

A. System: An organized collection of parts, equipment, or subsystems united by regular interaction.  

B. Subsystem: A portion of a system with characteristics similar to a system.  

1.4 SUBMITTALS  

A. Initial Submittal: Submit 2 draft copies of each manual at least 15 days before requesting 

inspection for Substantial Completion. Include a complete operation and maintenance directory. 

Architect will return one copy of draft and mark whether general scope and content of manual are 

acceptable.  

B. Final Submittal: Submit four of each manual in final form at least 15 days before final inspection. 

Architect will return copy with comments within 15 days after final inspection.  

1.5 COORDINATION  

A. Where operation and maintenance documentation includes information on installations by more 

than one factory-authorized service representative, assemble and coordinate information 

furnished by representatives and prepare manuals.  
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PART 2 - PRODUCTS  

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY 

A. Organization: Include a section in the directory for each of the following:  

1.  List of documents.  

2.  List of systems.  

3.  List of equipment.  

4.  Table of contents.  

B.  List of Systems and Subsystems: List systems alphabetically. Include references to operation and 

maintenance manuals that contain information about each system.  

C.  List of Equipment: List equipment for each system, organized alphabetically by system. For 

pieces of equipment not part of system, list alphabetically in separate list.  

D. Tables of Contents: Include a table of contents for each emergency, operation, and maintenance 

manual.  

E.  Identification: In the documentation directory and in each operation and maintenance manual, 

identify each system, subsystem, and piece of equipment with same designation used in the 

Contract Documents. If no designation exists, assign a designation according to ASHRAE 

Guideline 4, "Preparation of Operating and Maintenance Documentation for Building Systems."  

2.2 MANUALS, GENERAL  

A. Organization: Unless otherwise indicated, organize each manual into a separate section for each 

system and subsystem, and a separate section for each piece of equipment not part of a system. 

Each manual shall contain the following materials, in the order listed:  

1. Title page.  

2. Table of contents.  

3. Manual contents.  

B. Title Page: Enclose title page in transparent plastic sleeve. Include the following information:  

1. Subject matter included in manual.  

2. Name and address of Project.  

3. Name and address of Owner.  

4. Date of submittal.  

5. Name, address, and telephone number of Contractor.  

6. Name and address of Architect.  

7. Cross-reference to related systems in other operation and maintenance manuals.  

C. Table of Contents: List each product included in manual, identified by product name, indexed to 

the content of the volume, and cross-referenced to Specification Section number in Project 

Manual.  
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1. If operation or maintenance documentation requires more than one volume to accommodate 

data, include comprehensive table of contents for all volumes in each volume of the set.  

D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by 

system, subsystem, and equipment. If possible, assemble instructions for subsystems, equipment, 

and components of one system into a single binder.  

1. Binders: Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to 

accommodate contents, sized to hold 8-1/2 by11 inch paper; with clear plastic sleeve on 

spine to hold label describing contents and with pockets inside covers to hold folded 

oversize sheets.  

a. If two or more binders are necessary to accommodate data of a system, organize data 

in each binder into groupings by subsystem and related components. Cross-reference 

other binders if necessary to provide essential information for proper operation or 

maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 

MAINTENANCE MANUAL," Project title or name, and subject matter of contents. 

Indicate volume number for multiple-volume sets.  

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section. Mark each tab to 

indicate contents. Include typed list of products and major components of equipment 

included in the section on each divider, cross-referenced to Specification Section number 

and title of Project Manual. 

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic 

software diskettes for computerized electronic equipment.  

4.  Supplementary Text: Prepared on 8-1/2 by 11 inch white bond paper.  

5. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.  

a. If oversize drawings are necessary, fold drawings to same size as text pages and use as 

foldouts.  

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 

envelopes and bind envelopes in rear of manual. At appropriate locations in manual, 

insert typewritten pages indicating drawing titles, descriptions of contents, and 

drawing locations.  

2.3 EMERGENCY MANUALS  

A. Content: Organize manual into a separate section for each of the following:  

1. Type of emergency.  

2. Emergency instructions.  

3.  Emergency procedures.  

B. Type of Emergency: Where applicable for each type of emergency indicated below, include 

instructions and procedures for each system, subsystem, piece of equipment, and component:  

1. Fire.  

2. Flood.  

3. Gas leak.  

4. Water leak.  

5. Power failure.  
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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.  

3. Routine and normal operating instructions.  
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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.  



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 4 

KSQ DESIGN PROJECT NO. 2211003.00 

 

BID SET ISSUANCE 

FEBRUARY 6, 2024 

 

 

 

 

 

OPERATIONS AND MAINTENANCE  01 78 23 - 6 
 

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 4 Projects  

 

DATE            

CONTRACT NO.        

KSQ PROJ. # 2111003.00 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 4 Projects  

 

DATE            

CONTRACT NO.        

KSQ PROJ. # 2111003.00 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 4 Projects  

 

DATE             

CONTRACT #         

KSQ PROJ. # 2111003.00           WORK AREA       

 

 

MONTH/YEAR     
 

 

 

 
 

                                        

DATES  
           

COMMENTS/NOTES 

              

             

            

            

         

 
   

            

            

            

            

            

            

            

            

            

 

Send to:  Jacobs  

   

Two Week Look-Ahead Schedule 
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Submittal Schedule 
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SECTION 020800 
ASBESTOS ABATEMENT PROCEDURES 

 
 
 
 

     AT:   BARR MIDDLE SCHOOL 
      143 CHURCH STREET 
       NANUET, NY 10954 

      SED #50-01-08-03-0-004-021 
 
 

         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: February 6, 2024 
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: 

 
 Barr Middle School 

143 Church Street 
Nanuet, NY 10954 
SED #50-01-08-03-0-004-021 
 

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. 
 



 
NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE  
FEBRUARY 6, 2024 

 

    

ASBESTOS ABATEMENT 02 08 00 - 3 of 49 
 

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. 

 



 
NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE  
FEBRUARY 6, 2024 

 

    

ASBESTOS ABATEMENT 02 08 00 - 9 of 49 
 

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 
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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE  
FEBRUARY 6, 2024 

 

    

ASBESTOS ABATEMENT 02 08 00 - 37 of 49 
 

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. 

 



 
NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE  
FEBRUARY 6, 2024 

 

    

ASBESTOS ABATEMENT 02 08 00 - 43 of 49 
 

 

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 “BARR MIDDLE SCHOOL – PHASE 4” WORK – 
(Please see attached Drawings for approximate locations) 

 
1) Barr Middle School – 1st & 2nd Floors Bathrooms – Concealed ACM Pipe Insulation – Base Bid 

- Asbestos Abatement Contractor responsible for probing non-ACM masonry walls, non-ACM 
sheetrock ceilings and/or non-ACM terrazzo floors for concealed Asbestos-containing Pipe 
Insulation and/or Asbestos-containing Mudded Joint Packing on metal piping. If ACM Pipe 
Insulation and/or ACM Mudded Joint Packing is discovered, Abatement Contractor shall remove 
and dispose of ACM Pipe Insulation and/or ACM Mudded Joint Packing to facilitate upcoming 
bathroom renovations. Prior to abatement activities and as required, the Owner and/or General 
Contractor to shall perform all required non-asbestos plumbing disconnects of building 
components potentially affected. Areas of concealed ACM Piping Probes/abatement: 
1) Boy’s Toilet C139 
2) Girl’s Toilet C140 
3) Girl’s Toilet 258 
4)  Boy’s Toilet 259 
5) Staff/ADA Toilet 260 

 
*Note: Abatement contractor to coordinate with General Contractor for exact locations of probes 
prior to work area preparation. 

 
 

 
 
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 #ASB-01 – 1st Floor Abatement 
DRAWING #ASB-02 – 2nd Floor Abatement 
 
 

END OF SPECIFICATION 
SECTION 02080 
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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: February 6, 2024 
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 #50-01-08-03-0-003-036 
 

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 4 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE  
FEBRUARY 6, 2024 

    

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. 
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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 
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” – 
(Please see attached Drawings for approximate locations) 

 
1) Nanuet High School – 1st and 2nd Floors - ACM Floor Tile (Partial Removal) – Base Bid 

- Asbestos Abatement Contractor responsible for total and complete removal and disposal of 
approximately 240 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 (12) areas specified 
below. Prior to abatement activities and as required, the Owner and/or General Contractor to 
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) 20 Classrooms/Offices under/near Unit Vents without casework – 400 SF1 

 
*Note:  1) Abatement Contractor is 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) Nanuet High School – 1st and 2nd Floors - ACM Floor Tile (Partial Removal) – Add/Alternate #1 

- Asbestos Abatement Contractor responsible for total and complete removal and disposal of 
approximately 1,025 SF (total) non-friable asbestos-containing 9”x9” Floor Tile both exposed and 
below Non-ACM 1’x1’ Floor Tile and/or Non-ACM Carpet to Non-ACM Cementitious Slab Floor 
Substrate.  Prior to abatement activities and as required, the Owner and/or General Contractor to 
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) Assistant Superintendent Office – 185 SF 
2) Business Admininstration Office – 440 SF 
3) Office Suite Adjacent to Teacher’s Lounge – 400 SF 

    
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 at radiator removal locations to confirm presence of approximately 22 LF 
(total) ACM Pipe Insulation in eleven locations in the First Floor.  If ACM Pipe Insulation is 
discovered, Abatement Contractor shall remove and dispose of ACM Pipe Insulation to facilitate 
fin-tube radiator removals and steam line to floor penetrations. 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. 
 

Note to Contractors:  ACM Pipe Insulation observed outside the scope of work.  ACM Pipe 
Insulation may exist on concealed piping throughout the building.  If suspect pipe insulation is 
observed, notify General Contractor and/or Owner’s Representatives immediately. 

 
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 - Phase 4 

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 - Phase 4 

 
************************************************************************************************************************ 
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: Nanuet High School Phase 4 
DRAWING #ASB-01 – 1st Floor Classroom Wing Abatement 
DRAWING #ASB-02 – 1st Floor Administration Wing Abatement 
DRAWING #ASB-03 – 2nd Floor East Wing Abatement 
 
 

END OF SPECIFICATION 
SECTION 02080 
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SECTION 020800 
ASBESTOS ABATEMENT PROCEDURES 

 
 
 
 

     AT:   MILLER ELEMENTARY SCHOOL 
      50 BLAUVELT ROAD 
       NANUET, NY 10954 

      SED #50-01-08-03-0-001-025 
 
 

         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: February 6, 2024 
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: 

 
 Miller Elementary School 

50 Blauvelt Road 
Nanuet, NY 10954 
SED #50-01-08-03-0-001-025 
 

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.   
 
 



 
NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE  
FEBRUARY 6, 2024 

    

ASBESTOS ABATEMENT 02 08 00 - 7 of 49 
 

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 

 
 
 



 
NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE  
FEBRUARY 6, 2024 

    

ASBESTOS ABATEMENT 02 08 00 - 12 of 49 
 

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 4 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE  
FEBRUARY 6, 2024 

    

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. 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE  
FEBRUARY 6, 2024 

    

ASBESTOS ABATEMENT 02 08 00 - 29 of 49 
 

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. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE  
FEBRUARY 6, 2024 

    

ASBESTOS ABATEMENT 02 08 00 - 38 of 49 
 

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. 

 
 
 
 



 
NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE  
FEBRUARY 6, 2024 

    

ASBESTOS ABATEMENT 02 08 00 - 40 of 49 
 

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 “MILLER ELEMENTARY SCHOOL – PHASE 4” WORK – 
(Please see attached Drawings for approximate locations) 

 
1) Miller Elementary School – Security Vestibule – Concealed ACM Pipe Insulation – Base Bid 

- Asbestos Abatement Contractor responsible for probing non-ACM plaster, ceramic and masonry 
walls at radiator pipe riser, for concealed Asbestos-containing Pipe Insulation and/or Asbestos-
containing Mudded Joint Packing on metal piping. If ACM Pipe Insulation and/or ACM Mudded 
Joint Packing is discovered, Abatement Contractor shall remove and dispose of ACM Pipe 
Insulation and/or ACM Mudded Joint Packing to facilitate upcoming renovations. Prior to 
abatement activities and as required, the Owner and/or General Contractor to shall perform all 
required non-asbestos plumbing disconnects of building components potentially affected. Areas 
of concealed ACM Piping Probes/abatement: 
1) Security Vestibule outside Administration Assistant Room C120 

 
*Note: Abatement contractor to coordinate with General Contractor for exact locations of probes 
prior to work area preparation. 

 
 

 
 
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:  Miller Elementary School – Phase 4 

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:  Miller Elementary School – Phase 4 

 
************************************************************************************************************************ 
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: Miller Elementary School 
DRAWING #ASB-01 – 1st Floor Abatement 
 
 

END OF SPECIFICATION 
SECTION 02080 



QuES&T 
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March 4, 2024 
 
NANUET UFSD 
103 Church Street 
Nanuet, NY 10954 
 
ATTN: Rudy Villanyi 
 
Via E-mail:  rvillanyi@nanuetsd.org   
 
Re: Nanuet High School, Barr Middle School, Miller Elementary 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, 

 
Todd McAfee 
Project Manager 
NYS/AHERA Inspector/Project Designer 
Cert. #AH 12-10881 
NYCDEP Asbestos Investigator 
EPA Lead Risk Assessor / Inspector 
 
 
 
 
 



QuES&T 
Quality Environmental Solutions & Technologies, Inc. 

 

 

1376 Route 9, Wappingers Falls, NY 12590       Phone (845) 298-6031       Fax (845) 298-6251 
 

NYS MWBD MBE Cert # 49952-2006    NYSUCP DBE Certified    NJUCP DBE Certified    www.Qualityenv.com  

TABLE OF CONTENTS 
 

EXECUTIVE SUMMARY        Page 1 - 2 

1.0 INTRODUCTON        Page 2 - 3 

2.0 ASBESTOS SURVEY        Page 3 - 6 

 2.1 Inspection Summary        

 2.2 Sample Collection & Analytical Procedures     

 2.3 Identified Asbestos-containing Materials (ACM)     

3.0 LEAD-BASED PAINT SURVEY      Page 7  

 3.1 Inspection Summary        

 3.2 Identified Lead-based Paints (LBP)      

4.0 PCB SURVEY         Page 8 

 4.1 Inspection Summary        

 4.2 Identified PCBs         

5.0 RECOMMENDATIONS       Page 9 - 10 

 5.1 Asbestos         

 5.2 Lead          

 5.3 PCB        

6.0 DISCLAIMERS        Page 10 

 

Table I   Identified Asbestos-containing Materials (ACM)  Page 5 - 6 
Table II    Identified Lead-based Paints (LBP)    Page 7 
Table III    Summation of Collected PCB Caulk Sample(s)  Page 8 
 
Appendix A  ACM Location Drawings & Photos 
Appendix B  Asbestos Sample Results & Sample Locations 
Appendix C  Lead Based Paint Photos & XRF Analytical Data 
Appendix D  PCB Analytical Data 
Appendix E  Laboratory, Company & Personnel Licenses & Certifications 



Pre-Construction Asbestos, Lead & PCB                                                                                                                                        NANUET UFSD      
QuES&T Project #22-4988                                                                                                         @ Nanuet High School & Nanuet Middle School 

ENVIRONMENTAL CONSULTING & TRAINING 
Page 1 of 10 

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 Phase 3 and 4 Districtwide Renovation 
Projects located at Nanuet High School, Nanuet Middle School and Miller ES. 
 
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, initially dated September 30, 2022, by KSQ Design, along with more recent drawings up to the 
final set release August 29, 2023, also by KSQ Design. 
 
The survey was conducted by QuES&T personnel on October 12th, 13th & November 10th, 2022.  
Additional sampling and/or viasual assessments were conducted on June 5, 2023, October 13, 2023, 
January 22, 2024, and February 23, 2024. 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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Pre-Construction Asbestos, Lead & PCB                                                                                                                                        NANUET UFSD      
QuES&T Project #22-4988                                                                                                         @ Nanuet High School & Nanuet Middle School 

ENVIRONMENTAL CONSULTING & TRAINING 
Page 4 of 10 

 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. 
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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 
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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-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 
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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 
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 
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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 
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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 
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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 



~ ................................................ :. ~ .-... .............................................. ~ 
~~ ~'!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 
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 



~ ................................................ :. ~ .-... .............................................. ~ 
~~ ~'!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 
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 



~ .............................................. --- ---- ---- ............................................. ~~ ... ~-~~ 
~~ ~""!...E"® 

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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~~ ~""!...E"® 

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 

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. 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. 

Page 2 of5 

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. 

Page 3 of5 

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. 

Page 4 of5 

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. 

Page 5 of5 
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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. 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 



~ .............................................. --- ---- ---- ............................................. ~~ ... ~-~~ 
~~ ~""!...E"® 

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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~~ ~'!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-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 
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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-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 
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~~~~® 
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: 
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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 _ _ 



Date Collected :
Collected By :
Date Received :
Date Analyzed :
Analyzed By :
Signature :
Analytical Method :
NVLAP Lab Code :
NYS Lab No.

Client QuES&T, Inc.
1376 Route 9
Wappingers Falls, NY 12590

01/22/2024
T. McAfee
01/22/2024

Fahrudin Lalic
01/24/2024

Sample ID Number

Sample Location

Sample Description

Analytical Method

Appearance

Asbestos
Content

Other
Materials
Present

Layered

% Amosite

% Organic

Lab ID Number

5368-07

2977927

Roof 1A, Field, Top
Layer

Built-up Roofing

NOB Tem

No
Yes
Yes
Black

ND
ND
ND

ND

88.9

2.5

8.6

5368-08

2977928

Roof 4, Field, Top
Layer

Built-up Roofing

NOB Tem

No
Yes
Yes
Black

ND
ND
ND

ND

89.5

4.3

6.2

5368-09

2977929

Roof 5, Field, Top
Layer

Built-up Roofing

NOB Tem

No
Yes
Yes
Black

ND
ND
ND

ND

92.2

2.9

4.9

Homogenous
Fibrous
Color

% Chrysotile
% Other

% Total Asbestos

% Carbonates

% Other Inorganic

Eastern Analytical Services, Inc.
Bulk Sample Results

NYS-DOH 198.4
101646-0 (Testing)
10851

Layer Number

Page 1 of 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.
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

EAS Batch No. 2400317

Paul Stascavage ,Lab Director

RE: CPN 23-5368 - Nanuet UFSD - George W. Miller Elementary School - Roofing - ACM
Testing











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
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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
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LEAD BASED PAINT PHOTOS 
& XRF ANALYTICAL DATA 
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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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SELECTIVE DEMOLTION                                             02 4100-1 of 4 
 

SECTION 02 4100 – SELECTIVE DEMOLITION 
 
PART 1 - GENERAL 

SECTION INCLUDES 
A. Selective demolition of building elements for alteration purposes. 

 

1.1 SUMMARY 
 

A. Section 01 1000 - Summary: Limitations on Contractor's use of site and premises.  

B. Section 01 7700 - Execution and Closeout Requirements: Project conditions; protection of 

bench marks, survey control points, and existing construction to remain; reinstallation of 

removed products; temporary bracing and shoring. 

 

1.2 REFERENCE STANDARDS 
 

A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition. 

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; 

2013. 

 

1.3 SUBMITTALS 
 

A. See Section 01 3300 - Administrative Requirements, for submittal procedures. 

 

1.4 QUALITY ASURRANCE 
 

A. Demolition Firm Qualifications: Company specializing in the type of work required. 

 
PART 2 PRODUCTS 
 
2.1 REPAIR MATERIALS 

A. Use repair materials identical to existing materials. Where identical materials are unavailable or 

cannot be used for exposed surfaces, use materials that visually match existing adjacent 

surfaces to the fullest extent possible. 

B. Use materials whose installed performance equals or surpasses that of existing materials. 

 
PART 3 EXECUTION 

 

3.1 GENERAL PROCEDURES AND PROJECT CONDITIONS 
A. Comply with applicable codes and regulations for demolition operations and safety of adjacent 

structures and the public. 
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SELECTIVE DEMOLTION                                             02 4100-2 of 4 
 

1. Obtain required permits. 
2. Comply with applicable requirements of NFPA 241. 
3. Use of explosives is not permitted. 
4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be 

removed; do not allow worker or public access within range of potential collapse of 
unstable structures. 

5. Provide, erect, and maintain temporary barriers and security devices. 
6. Use physical barriers to prevent access to areas that could be hazardous to workers or 

the public. 
7. Conduct operations to minimize effects on and interference with adjacent structures and 

occupants. 
8. Do not close or obstruct roadways or sidewalks without permit. 
9. Conduct operations to minimize obstruction of public and private entrances and exits; do 

not obstruct required exits at any time; protect persons using entrances and exits from 
removal operations. 

B. Do not begin removal until receipt of notification to proceed from Owner. 

C. Do not begin removal until built elements to be salvaged or relocated have been removed. 

D. Protect existing structures and other elements that are not to be removed. 

1. Provide bracing and shoring. 
2. Prevent movement or settlement of adjacent structures. 
3. Stop work immediately if adjacent structures appear to be in danger. 

E. Minimize production of dust due to demolition operations; do not use water if that will result in 

ice, flooding, sedimentation of public waterways or storm sewers, or other pollution. 

F. If hazardous materials are discovered during removal operations, stop work and notify Architect 

and Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's, 

and mercury. 

G. Perform demolition in a manner that maximizes salvage and recycling of materials. 

1. Comply with requirements of Section 01 7419 - Waste Management. 
2. Dismantle existing construction and separate materials. 
3. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection 

point or point of reuse. 
 

3.2 EXISTING UTILITIES 
A. Coordinate work with utility companies; notify before starting work and comply with their 

requirements; obtain required permits. 

B. Protect existing utilities to remain from damage. 

C. Do not disrupt public utilities without permit from authority having jurisdiction. 

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 

days prior written notification to Owner. 

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at 

least 3 days prior written notification to Owner. 

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of 

utility type; protect from damage due to subsequent construction, using substantial barricades if 

necessary. 
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G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected 

and abandoned utilities. 

H. Prepare building demolition areas by disconnecting and capping utilities outside the demolition 

zone; identify and mark utilities to be subsequently reconnected, in same manner as other 

utilities to remain. 

 

3.3 SELECTIVE DEMOLITION FOR ALTERATIONS 
A. Drawings showing existing construction and utilities are based on casual field observation and 

existing record documents only. 

1. Verify that construction and utility arrangements are as shown. 
2. Report discrepancies to Architect before disturbing existing installation. 
3. Beginning of demolition work constitutes acceptance of existing conditions that would be 

apparent upon examination prior to starting demolition. 
B. Separate areas in which demolition is being conducted from other areas that are still occupied. 

1. Provide, erect, and maintain temporary dustproof partitions of construction specified in 
Section 01 5000 in locations indicated on drawings. 

C. Remove existing work as indicated and as required to accomplish new work. 

1. Remove items indicated on drawings. 
D. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and 

Telecommunications): Remove existing systems and equipment as indicated. 

1. Maintain existing active systems that are to remain in operation; maintain access to 
equipment and operational components. 

2. Where existing active systems serve occupied facilities but are to be replaced with new 
services, maintain existing systems in service until new systems are complete and ready 
for service. 

3. Verify that abandoned services serve only abandoned facilities before removal. 
4. Remove abandoned pipe, ducts, conduits, and equipment, including those above 

accessible ceilings; remove back to source of supply where possible, otherwise cap stub 
and tag with identification. 

E. Protect existing work to remain. 

1. Prevent movement of structure; provide shoring and bracing if necessary. 
2. Perform cutting to accomplish removals neatly and as specified for cutting new work. 
3. Repair adjacent construction and finishes damaged during removal work. 
4. Patch as specified for patching new work. 

3.4 DEBRIS AND WASTE REMOVAL 
A. Remove debris, junk, and trash from site. 

B. Remove from site all materials not to be reused on site; comply with requirements of Section 01 

7419 - Waste Management. 

C. Leave site in clean condition, ready for subsequent work. 

D. Clean up spillage and wind-blown debris from public and private lands. 

 

END OF SECTION 
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SELF-LEVELING TOPPINGS 03 54 00 - 1 of 4 

 
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 03 73 30 – CONCRETE REPAIR WORK 

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 3 

1.2 SUMMARY 

A. Provide labor, materials, equipment, and services to provide for the repair of concrete members 
with manufactured repair concrete/mortar as specified herein.  Work includes removing spalled 
concrete and cleaning and coating of exposed steel reinforcement. 

1.3 REFERENCES 

A. References and industry standards listed in this Section are applicable to the Work.  Unless 
more restrictive criteria or differing requirements are explicitly stated in the Specifications, or 
mandated by governing codes or regulations, the recommendations, suggestions, and 
requirements described in the referenced standards shall be deemed mandatory and applicable 
to the Work 
1. American Society of Testing and Materials (ASTM) 
2. Steel Structures Painting Council (SSPC) 

a. Hand Tool Cleaning - SP2 
b. Power Tool Cleaning – SP3 

3. International Concrete Restoration Institute (ICRI) 

1.4 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 1 Specification Sections. 

B. Provide manufacturer's information on the anti-corrosion coating and repair concrete/mortar, 
including application instructions and specifications. 

1.5 QUALITY ASSURANCE 

A. Manufacturer:  Company specializing in the manufacture of concrete repair mortars to be used 
in this Contract shall have a minimum of ten years experience. 

1.6 DELIVERY, STORAGE AND HANDLING 
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A. Materials specified shall be delivered to the site in sealed, properly labeled containers.  
Containers shall indicate manufacturer's name, trade name of product, lot number, shelf life of 
product, and mix ratio (if applicable). 

B. Keep containers tightly closed when not in use.  Comply with manufacturer's printed instructions 
for storing and protecting materials. 

C. Do not store liquid material in hot sun.  Keep material from freezing. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply if the temperature is below 50oF or above 85oF unless the material manufacturer is 
consulted for recommendations. 

B. Do not use frozen materials or materials coated with ice or frost. 

C. Do not apply when there is expectation of rain within 24 hours. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Sika Corp, Lyndhurst, NJ 07071 

B. Strongwall Industries, Ridgewood, NJ 07451 

C. Mapei Corp, Deerfiled Beach, FL 33442 

2.2 MATERIALS 

A. Repair Concrete - Non-formed Application 
 

1. Shall have non-shrink characteristics and be of high compressive and bond 
strength.  Material shall be non-sag, capable of being troweled in place for 
vertical and overhead applications without the need of formwork and conform to 
the following properties: 

 
a. Compressive strength of 5000 psi in 28 days when tested in accordance 

with ASTM C109. 
b. Bond strength of 1700 psi in 28 days when tested in accordance with 

ASTM C882 (modified).  Results of tests showing failure of base material 
is acceptable alternative. 

c. Flexural strength of 1100 psi in 28 days when tested in accordance with 
ASTM C78 or ASTM C293 or 1400 psi when tested in accordance with 
ASTM C348. 

d. Maximum linear length change shall be 0.080% when tested in 
accordance with ASTM C157 (dry cure). 

e. Modulus of elasticity shall be between 3.0 and 3.5 x 106 when tested in 
accordance with ASTM C469. 
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2. Repair concrete/mortar shall be:  
 
 a. Sikatop 123 Plus as manufactured by Sika. 
 b. SWI-88 as manufactured by Strongwall Industries. 
 c. Planitop 23 by Mapei. 

 

B. Anti-corrosion Coating 
 

1. Corrosion-inhibiting, epoxy/acrylic resin, protective coating for steel reinforcing 
bars that will not form a vapor barrier or bond break with the repair mortar with 
the following properties: 

 
a. Bond strength of 1500 psi in 2 hours when tested in accordance with 

ASTM C882. 
b. Flexural strength of 2000 psi in 28 days when tested in accordance with 

ASTM C78. 
c. Tensile strength of 800 psi in 28 days when tested in accordance with 

ASTM C190. 
 

2. Anti-corrosion coating shall be: 
 
 a. Armatec 110 as manufactured by Sika. 
 b. Planibond 3C by Mapei. 
 

C.  Miscellaneous Materials 
 

1. Water:  Potable water, ASTM C94 
  a.. J hooks:  1/4" diameter threaded rod, Type 316 stainless steel 
 

2. Epoxy paste adhesive:  ASTM C882 
  a. Coarse aggregate:  Clean, washed crushed stone, 3/8" maximum size, 

conforming to ASTM C33. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine all adjoining work on which this Work is in anyway dependent for proper installation 
and workmanship.  Report any conditions that prevent the performance of this Work. 

3.2 PREPARATION AND PROTECTION 

A. Protect adjacent surfaces not to be restored.  Protect sills, ledges, and projections from material 
droppings. 

B. Surface Preparation 
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1. Remove spalled and weak concrete and remove all loose and foreign material.  
Chip substrate by bush hammering or other mechanical means acceptable to the 
repair concrete/mortar manufacturer to obtain a minimum aggregate-fractured 
surface profile of 1/8+” conforming to an ICRI CSP 7 or greater surface 
preparation.  Minimum depth of repair shall be 1/2", with the perimeter of the 
repair having a minimum of 1/8" in depth.  Feather edging is not permitted. 

 
2. If steel reinforcing is exposed, chip out behind the reinforcing steel.  Chip a 

minimum of 1/2" behind the bar and 3" past the point where the bar is exposed.  
Concrete behind bars shall be removed enough to allow for the entire 
circumference of the bar to be cleaned.  Remove concrete to the point past 
where sound material begins. 

 
3. Exposed steel reinforcement and steel beams shall be free of all rust, scale, oil, 

paint, grease, loose mill scale, and all other foreign matter that will prevent 
bonding with the repair concrete.  Use power chipping or power driven brushes 
and clean to an SSPC-SP2 or SP3 surface preparation. 
 

4. Where additional reinforcement is not shown to be anchored in and for patches 
greater than 11/2" in depth and overhead patches, install stainless steel threaded 
J hooks set in epoxy paste adhesive.  Anchor is to be 3/4" clear minimum from 
finished face of repair.  Hooks are to be embedded a minimum of 3" into 
concrete, installed diagonally to plane of concrete surface.  Holes are to drilled 
1/8" larger than rod diameter and shall be cleaned thoroughly.  Space hooks at 
16" o.c. 

3.3 ANTI-CORROSION COATING APPLICATION 

A. Mix anti-corrosion coating in accordance with manufacturer's instructions.  Apply to dry 
reinforcing steel using a stiff bristle brush.  Brush in well to ensure continuous coverage.  Apply 
in two coats of approximately 10 mils each or as per manufacturer's latest recommendations. 

B. Protect coated steel from weather and allow to dry a minimum of 30-45 minutes between coats 
or repair concrete/mortar application.  However, apply repair material within 20 hours after last 
coating.  If 20 hour period elapses, reapply bonding agent and allow to dry as above. 

3.1 REPAIR CONCRETE/ MORTAR APPLICATION 

A. Mix structural repair concrete in accordance with manufacturer's instruction.  Follow time limits 
set by manufacturer to prevent hardening of material prior to placement.  For material requiring 
extension with aggregate due to depth of repair, provide 3/8" aggregate of proportions specified 
by the repair mortar manufacturer. 

B. Prior to application of material, thoroughly saturate surface with water.  Remove any standing 
water prior to patching. 

C. Apply a scrub coat of the repair material of proportions determined by manufacturer (indicate in 
written repair procedure).  While still damp, apply repair concrete/mortar. 

D. Apply material behind and around rebars first to completely fill void. 
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3.2 PROTECTION AND CLEANING 

A. Clean all adjacent areas of excess material and clean all floors and walls of powder and 
droppings.  Remove misplaced materials from surfaces immediately. 

B. Protect material from freezing and from rainfall prior to final set. 

END OF SECTION 03 73 30 
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SECTION 04 01 20 - MAINTENANCE AND RESTORATION OF BRICK MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The work of this Section consists of the provision of all plant, materials, labor and equipment 
and the like necessary and/or required for the complete execution of all maintenance and 
restoration of unit masonry consisting of brick masonry restoration, re-pointing and cleaning as 
required by this section, schedules, keynotes and drawings, including, but not limited to the 
following: 

1. Unused anchor removal. 
2. Repair cracked brickwork in which cracks extend more than three courses by removing 

cracked brick, all mortar from around cracked brick, and mortar from joints in which 
mortar is cracked and providing salvaged brick set in new mortar.  

3. Repair cracked brickwork in which cracks extend no more than three courses by filling 
cracks with composite patching mortar. 

4. Painting steel uncovered during the work. 
5. Restoration mortars and re-pointing joints. 
6. Rake cracks through mortal' joints and brick units and provide sealant. 
7. Preliminary cleaning, including removing plant growth. 
8. Anti-graffiti coating. 
9. Cleaning exposed unit masonry surfaces. 

B. Related Sections: 
1. Division 04 Section “Restoration Mortars.” 
2. Division 07 Section “Joint Sealants.” 

1.3 DEFINITIONS 

A. Very Low-Pressure Spray:  Under 100 psi. 

B. Low-Pressure Spray:  100 to 400 psi; 4 to 6 gpm. 

C. Medium-Pressure Spray:  400 to 800 psi; 4 to 6 gpm. 

D. High-Pressure Spray:  800 to 1200 psi; 4 to 6 gpm. 

E. Saturation Coefficient:  Ratio of the weight of water absorbed during immersion in cold water to 
weight absorbed during immersion in boiling water; used as an indication of resistance of 
masonry units to freezing and thawing. 
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1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include recommendations for application 
and use.  Include test data substantiating that products comply with requirements. 

B. Shop Drawings:  For the following: 

1. Provisions for expansion joints or other sealant joints. 
2. Provisions for flashing, lighting fixtures, conduits, and weep holes as required. 
3. Replacement and repair anchors.  Include details of anchors within individual masonry 

units, with locations of anchors and dimensions of holes and recesses in units required 
for anchors. 

C. Samples for Initial Selection:  For the following: 

1. Pointing Mortar:  Submit sets of mortar for pointing in the form of sample mortar strips, 6 
inches long by 1/4 inch wide, set in aluminum or plastic channels. 

a. Submit with precise measurements on ingredients, proportions, gradations, and 
sources of colored sands from which each Sample was made. 

2. Patching Compound:  Submit sets of patching compound Samples in the form of plugs 
(patches in drilled holes) in sample units of masonry representative of the range of 
masonry colors on the building. 

3. Sealant Materials:  See Division 07 Section "Joint Sealants." 
4. Include similar Samples of accessories involving color selection. 

D. Samples for Verification:  For the following: 

1. Each type of sand used for pointing mortar; minimum 1 lb of each in plastic screw-top 
jars. 

a. For blended sands, provide Samples of each component and blend. 

b. Identify sources, both supplier and quarry, of each type of sand. 

2. Each type, color, and texture of pointing mortar in the form of sample mortar strips, 6 
inches long by 3/8” wide, set in aluminum or plastic channels. 

a. Include with each Sample a list of ingredients with proportions of each.  Identify 
sources, both supplier and quarry, of each type of sand and brand names of 
cementitious materials and pigments if any. 

3. Each type of masonry patching compound in the form of briquettes, at least 3 inches long 
by 1-1/2 inches wide.  Document each Sample with manufacturer and stock number or 
other information necessary to order additional material. 

4. Sealant Materials:  See Division 07 Section "Joint Sealants." 
5. Accessories:  Each type of anchor, accessory, and miscellaneous support. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Qualification data for firm and personnel specified in “Quality Assurance” 
Article that demonstrates that both firm and personnel have capabilities and experience 
complying with requirements specified. For firm and foreman, provide a list of at least five 
completed projects similar in size and scope to the work required on this Project. For each 
project list project name, address, architect, conservator (if applicable), scope of contractor’s 
work, and other relevant information. Submit this information with the bid. 

B. Quality-Control Program. 
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C. Restoration Program. 

D. Cleaning Program. 

1.6 QUALITY ASSURANCE 

A. Restoration Specialist Qualifications:  Award brick masonry restoration to a firm regularly 
engaged in restoration of brick masonry that can demonstrate to Owner's satisfaction that, 
within previous ten years, firm has successfully performed and completed in a timely manner at 
least five projects similar in scope and type to work required on this Project Retain first 
subparagraph below if required or customary in Project area.  Firms often specialize in and 
compete for either masonry repair or cleaning work, and they typically have different crews for 
each. 

1. Field Supervision:  Brick masonry restoration shall be directly supervised by a full-time 
foreman with experience equal to or greater than that required of Masonry Restoration 
Specialist. Foreman shall read and speak English fluently. Foreman shall be on site daily 
for duration of work of this Section. Same foreman shall remain on Project throughout 
work unless his performance is deemed unacceptable. Restoration specialist firms shall 
maintain experienced full-time supervisors on Project site during times that clay masonry 
restoration and cleaning work is in progress. 

2. Restoration Worker Qualifications:  Brick masonry restoration shall be carried out by a 
steady crew of skilled mechanics who are thoroughly experienced with restoration of 
brick masonry and materials and methods specified and have a minimum of three years' 
experience with work on buildings similar to that required by this Section. In acceptance 
or rejection of work of this Section, no allowance will be made for workers' incompetence 
or lack of skill.  
a. When masonry units are being patched, assign at least one worker among those 

performing patching work who is trained and certified by manufacturer of patching 
compound to apply its products. 

B. Source Limitations:  Obtain each type of material for masonry restoration (face brick, cement, 
sand, etc.) from one source with resources to provide materials of consistent quality in 
appearance and physical properties. 

C. Quality-Control Program:  Prepare a written quality-control program for this Project to 
systematically demonstrate the ability of personnel to properly follow methods and use materials 
and tools without damaging masonry.  Include provisions for supervising performance and 
preventing damage due to worker fatigue. 

D. Restoration Program:  Prepare a written, detailed description of materials, methods, equipment, 
and sequence of operations to be used for each phase of restoration work including protection 
of surrounding materials and Project site. 

1. Include methods for keeping pointing mortar damp during curing period. 
2. If materials and methods other than those indicated are proposed for any phase of 

restoration work, add to the Quality-Control Program a written description of such 
materials and methods, including evidence of successful use on comparable projects, 
and demonstrations to show their effectiveness for this Project and worker's ability to use 
such materials and methods properly. 

E. Cleaning Program:  Prepare a written cleaning program that describes cleaning process in 
detail, including materials, methods, and equipment to be used, protection of surrounding 
materials, and control of runoff during operations. 

1. If materials and methods other than those indicated are proposed for any phase of 
restoration work, add to the Quality-Control Program a written description of such 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00  

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 
 

MAINTENANCE AND RESTORATION OF BRICK MASONRY 04 01 20 - 4 of 20 

materials and methods, including evidence of successful use on comparable projects, 
and demonstrations to show their effectiveness for this Project and worker's ability to use 
such materials and methods properly. 

F. Cleaning and Repair Appearance Standard:  Cleaned and repaired surfaces are to have a 
uniform appearance as viewed from 20 feet away by Architect.  Perform additional paint and 
stain removal, general cleaning, and spot cleaning of small areas that are noticeably different, 
so that surface blends smoothly into surrounding areas. 

G. Mockups:  Prepare mockups of restoration and cleaning to demonstrate aesthetic effects and 
set quality standards for materials and execution and for fabrication and installation. 

1. Masonry Repair:  Prepare sample areas for each type of masonry material indicated to 
have repair work performed.  If not otherwise indicated, size each mockup not smaller 
than 2 adjacent whole units or approximately 48 inches in least dimension.  Demonstrate 
quality of materials, workmanship, and ability to blend with existing work.  Include the 
following as a minimum: 

a. Replacement: 
1) Four brick units replaced. 

b. Patching:  Three small holes at least 1 inch in diameter as directed for each type of 
masonry material indicated to be patched, so as to leave no evidence of repair. 

2. Re-pointing:  Rake out joints in 2 separate areas, each approximately 36 inches by 48 
inches wide for each type of re-pointing required and re-point one of the areas. 

3. Cleaning:  Clean an area approximately 25 sq. ft. as indicated for each type of masonry 
and surface condition. 

4. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

5. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion. 

H. Pre-installation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to masonry restoration and cleaning including, 
but not limited to, the following: 
a. Construction schedule.  Verify availability of materials, Restoration Specialist's 

personnel, equipment, and facilities needed to make progress and avoid delays. 
b. Materials, material application, sequencing, tolerances, and required clearances. 

1.7 REFERENCE STANDARDS 

A. Work of this Section shall comply with applicable requirements and recommendations of latest 
editions of the documents listed herein, except as modified by more stringent requirements of 
the Contract Documents and of applicable laws, codes, and regulations of authorities having 
jurisdiction. Where the language in any of the documents referred to herein is in the form of a 
recommendation or suggestion, such recommendations or suggestions shall be deemed to be 
mandatory under this Contract unless specifically indicated otherwise in Contract Documents. 
Provide a reference copy of each of the following standards at Project site during all periods 
when work of this Section is being performed. In each case in which there is a conflict between 
requirements of referenced standards; requirements of laws, codes, and regulations; and 
requirements of this Section, the most stringent or restrictive requirement shall govern. 

1. ASTM International (ASTM) 
a. ASTM A 276, Standard Specification for Stainless Steel Bars and Shapes. 
b. ASTM A 580, Standard Specification for Stainless Steel Wire.  
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c. ASTM A 666, Standard Specification for Annealed or Cold' Worked Austenitic 
Stainless Steel Sheet, Strip, Plate, and Flat Bar.  

d. ASTM A 780, Standard Practice for Repair of Damaged and Uncoated Areas of 
Hot-Dip Galvanized Coatings.  

e. ASTM A 951, Standard Specification for Masonry Joint Reinforcement.  
f. ASTM C 62, Standard Specification for Building Brick.  
g. ASTM C 67, Standard Test Methods for Sampling and Testing Brick and Structural 

Clay Tile.  
h. ASTM C 216, Standard Specification for Facing Brick. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in manufacturer's original and unopened containers, labeled 
with manufacturer's name and type of products. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not 
use cementitious materials that have become damp. 

C. Store hydrated lime in manufacturer's original and unopened containers.  Discard lime if 
containers have been damaged or have been opened for more than two days. 

D. Store lime putty covered with water in sealed containers. 

E. Store sand where grading and other required characteristics can be maintained and 
contamination avoided. 

1.9 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit masonry restoration and cleaning work to be performed according to 
manufacturers' written instructions and specified requirements. 

B. Repair masonry units and re-point mortar joints only when air temperature is between 40 and 90 
deg F and is predicted to remain so for at least 7 days after completion of the Work unless 
otherwise indicated. Do not use any material in brick masonry restoration work unless air and 
masonry temperatures arc within range recommended by material manufacturer or specified 
herein. In case of conflict, the most restrictive requirement shall govern. 

C. Cold-Weather Requirements:  Comply with the following procedures for masonry repair and 
mortar-joint pointing unless otherwise indicated: 
1. When air temperature is below 40 deg F heat mortar ingredients, masonry repair 

materials, and existing masonry walls to produce temperatures between 40 and 120 
deg F  

2. When mean daily air temperature is below 40 deg F provide enclosure and heat to 
maintain temperatures above 32 deg F within the enclosure for 7 days after repair and 
pointing. 

3. Damage Caused by Freezing: Remove brick masonry restoration work determined by  
4. Architect to have been damaged by freezing conditions. Replace work to comply with 

requirements of this Section. 

D. Hot-Weather Requirements:  Protect masonry repair and mortar-joint pointing when 
temperature and humidity conditions produce excessive evaporation of water from mortar and 
repair materials.  Provide artificial shade and wind breaks and use cooled materials as required 
to minimize evaporation.  Do not apply mortar to substrates with temperatures of  90 deg F  and 
above unless otherwise indicated. 
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E. Use of Epoxy Patching Adhesive: Apply epoxy patching adhesive only when temperature of 
brick to be patched, temperature of air, and temperature of patching adhesive are between 50 
deg F and 85 deg F or range recommended for use by adhesive manufacturer, whichever is 
more restrictive. 

F. Contract Drawings  

1. The Drawings are two-dimensional representations of three-dimensional objects and do 
not show all surfaces. Perform work on all surfaces of projections, reveals, returns, and 
other elements and surfaces associated with areas on which work is indicated.  

2. Where elements interface with existing work or work that is in place, field measure 
dimensions of existing and in-place elements before preparing shop drawings or 
beginning work. 

G. For manufactured repair materials, perform work within the environmental limits set by each 
manufacturer. 

H. Clean masonry surfaces only when air temperature is 40 deg F and above and is predicted to 
remain so for at least 7 days after completion of cleaning. 

1.10 COORDINATION 

A. Coordinate masonry restoration and cleaning with public circulation patterns at Project site.  
Some work is near public circulation patterns Public circulation patterns cannot be closed off 
entirely, and in places can be only temporarily redirected around small areas of work. Plan and 
execute the Work accordingly. 

B. Access for Observation and Approvals: Provide Architect access on a continuing basis to 
locations on which mock-ups are being carried out, on which work is ongoing, and where work 
has been completed to allow for observation and approvals. Provide pipe scaffolding and 
manpower to move, alter, and reconfigure scaffolding and planking; personnel lift and 
manpower to operate lift; or other means of access complying with all laws and regulations 
regarding safety and acceptable to Architect. Provide manpower and equipment to facilitate 
observation and approvals.  
1. Extent of Access: Provide Architect hands-on access to each and every area of brick 

masonry that is restored as work of this Section. No approval of brick masonry 
restoration will be given before Architect is provided hands-on access to areas of brick 
masonry affected. Provide access for re-inspection of areas where work was not 
approved on first or subsequent inspections until Architect approves work. 

2. Relocation of Means of Access: If Contractor moves scaffolding, lift, or other means of 
access before providing Architect with hands-on access to each and every surface of 
restored brick masonry and each and every surface of brick masonry that has been 
restored after previous work was rejected, Contractor shall reinstall means of access to 
provide for close-up inspection by Architect at no additional cost. 

C. Knowledge of Site and Project Conditions: Before submitting bid, Bidders shall make 
themselves thoroughly familiar with the Drawings and Specifications, with the scope of this 
Project, and with all conditions at the Project site relating to requirements of this Section and 
limitations under which the work will be performed and shall determine or verify dimensions and 
quantities. Submission of a bid shall be considered conclusive evidence that Contractor is 
thoroughly familial' with Project requirements and site conditions and limitations. 

D. Restoration of Damaged Masonry Units: Repair or replace all broken, lost, and damaged 
masonry units resulting from work of this Section to Architect’s satisfaction at no additional cost. 
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E. Protection of Building: Protect building elements and finishes from damage and from 
deterioration caused by work of this Section. Repair damage to materials and damage to 
finishes to Architect’s satisfaction at no additional cost. 

1. Exclusion of Water: Cover open joints and areas from which units have been removed 
during periods when work is suspended to ensure materials and finishes are not 
damaged by water penetration.  

2. Prevention of Staining: Prevent grout, mortar, and patching materials from staining 
exposed faces of masonry.  

3. Protection from Fire: Take all necessary precautions to prevent fire and spread of fire. 

F. Restoration and Replacement of Damaged and Removed Interior Finishes: Repair, restore, or 
replace as required all interior finishes that are damaged or deteriorated due to exterior 
rehabilitation work. At the completion of the Work, all interior finishes shall be in a condition at 
least as good as or better than they were before work began. Comply with the requirements of 
Division 01 -"Execution and Closeout." 

1.11 SEQUENCING AND SCHEDULING 

A. Order replacement materials at earliest possible date to avoid delaying completion of the Work. 

B. Order sand and portland cement for pointing mortar (based on testing) immediately after 
approval of mockups.  Take delivery of and store at Project site a sufficient quantity to complete 
Project. 

C. Perform masonry restoration work in the following sequence: 

1. Remove plant growth. 
2. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water 

and other cleaning materials into the wall. 
3. Remove paint. 
4. Clean masonry surfaces. 
5. Where water repellents, specified in Division 07, are to be used on or near masonry work, 

delay application of these chemicals until after pointing. 
6. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent 

to masonry repairs along joints. 
7. Repair masonry, including replacing existing masonry with new masonry materials. 
8. Rake out mortar from joints to be repointed. 
9. Point mortar and sealant joints. 
10. After repairs and repointing have been completed and cured, perform a final cleaning to 

remove residues from this work. 
11. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water 

and other cleaning materials into the wall. 

D. As scaffolding or other devices are removed, patch anchor holes used to attach scaffolding or 
other devices.  Patch holes in masonry units to comply with "Masonry Unit Patching" Article.  
Patch holes in mortar joints to comply with "Repointing Masonry" Article. 
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PART 2 - PRODUCTS 

2.1 MASONRY MATERIALS 

A. Salvage Face Brick and Common Brick:  Salvaged face brick and common brick if removal is 
necessary.  Salvaged brick will be used including cut, or sawed shapes where required to 
complete masonry restoration work. Sound existing brick salvaged during removal of brick 
masonry, cleaned of mortar, grout, and other contaminants, and thoroughly washed using clean 
water and fiber bristle brushes. Salvaged face brick as required. 

1. Utilize salvaged brick for infill and repair. 
2. Special Shapes: 

a. Mechanical chopping or breaking brick, or bonding pieces of brick together by 
adhesive, are not acceptable procedures for fabricating special shapes. 

B. New Face Brick: If replacement face brick is required it shall comply with requirements of ASTM 
C 216, Grade SW, and shall match existing original face brick in hardness and weatherability, 
size, color, and surface texture and reflectance. Use new face brick matching existing original 
brick in work on all areas not on street facades.  

1. Efflorescence: Provide brick that has been tested according to ASTM C 67 and is rated 
"not effloresced." 

C. Common Brick: If replacement brick tor back-up construction is required it shall match existing 
brick in size and shall comply with requirements of ASTM C 62, Grade SW.  

1. Efflorescence: Provide brick that has been tested according to ASTM C 67 and is rated 
"not effloresced." 

2.2 MORTAR MATERIALS 

A. Comply with requirements of Division 04 -"Restoration Mortars." 

2.3 MANUFACTURED REPAIR MATERIALS 

A. Masonry Patching Compound:  Factory-mixed cementitious product that is custom 
manufactured for patching masonry. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Cathedral Stone Products, Inc.; Jahn M100 Terra Cotta and Brick Repair Mortar. 
b. Conproco Corporation; Mimic. 
c. Edison Coatings, Inc.; Custom System 45. 

2. Use formulation that is vapor- and water permeable (equal to or more than the masonry 
unit), exhibits low shrinkage, has lower modulus of elasticity than the masonry units 
being repaired, and develops high bond strength to all types of masonry. 

3. Use formulation having working qualities and retardation control to permit forming and 
sculpturing where necessary. 

4. Formulate patching compound used for patching brick in colors and textures to match 
each masonry unit being patched.  Provide not less than three colors to enable matching 
the color, texture, and variation of each unit. 
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2.4 TIES AND ANCHORS 

A. Wire Anchors: 1I4-inch-diameter wire of AISI Type 302 stainless steel.  

B. Brick Ties: 12 gage, 2-1/2-inch wide, crimped, Type 304 stainless steel buck anchors. Provide 
anchors of length to extend to a location 1-112 inches behind the outer face of the masonry unit 
in the outer wythe.  

C. Brick Tie Anchors: I14-inch-diameter, 1-1/2 inch long nail drive anchor with Zamac body and 
Type 304 stainless steel drive screws. Provide "Zamac Hammer-Screw"® by Powers Fasteners, 
2 Powers Lane, Brewster, NY 10509 (914-235-6300), or approved equal.  

D. Miscellaneous Ties, Anchors, and Reinforcing: Of material indicated below and of size and 
configuration appropriate for use intended and approved by Architect.  

1. Units That Are Not Welded: Type 302, Type 304, Type 304L, Type 316, or Type 316L 
stainless steel.  

2. Units That Are Welded: Type 316L stainless steel. 

2.5 REINFORCEMENT 

A. General: Provide joint reinforcement as specified herein.  

B. Joint Reinforcement: Complying with ASTM A 951 and as follows: 

1. Material: AISI Type 304 stainless steel conforming to ASTM A 580.  
2. Form: Welded truss design of9 gauge deformed stainless steel wire, consisting of two 

deformed longitudinal wires welded to a continuous diagonal cross wire at 16 inches o.c. 
Provide reinforcement with out-to-out spacing 1-112 to 2 inches less than the nominal 
thickness of the wall.  

3. Corners: Provide special formed prefabricated pieces at comers.  
4. Manufacturer: Subject to compliance with requirements, provide joint reinforcing by Dur-

O-Wall, Hohmann & Barnard, Inc., or approved equal. 

2.6 FLASHING  

A. General:  Refer to Sections flashings for Clay Tile, Copper Roofs, and Membrane Roofing 
requirements where intersecting masonry units. 

B. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products 
or products recommended by flashing manufacturer for priming substrates, bonding flashing 
sheets to each other and to substrates, terminating flashing at edges, and other uses as 
required to provide complete, watertight system.  

2.7 MISCELLANEOUS MATERIALS 

A. Injection Grout: Comply with requirements of Section 041 05 -"Restoration Mortars." 

B. Sealant: Comply with requirements of Section 07900 -"Joint Sealants." 
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2.8 CLEANING MATERIALS 

A. Water:  Potable. 

B. Hot Water:  Water heated to a temperature of 140 to 160 deg F. 

C. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups of tetrasodium 
polyphosphate, 1/2 cup of laundry detergent, and 20 quarts of hot water for every 5 gal. of 
solution required. 

2.9 ACCESSORY MATERIALS 

A. Liquid Strippable Masking Agent:  Manufacturer's standard liquid, film-forming, strippable 
masking material for protecting glass, metal, and polished stone surfaces from damaging effects 
of acidic and alkaline masonry cleaners. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. ABR Products, Inc.; Rubber Mask. 
b. Price Research, Ltd.; Price Mask. 
c. PROSOCO; Sure Klean Strippable Masking. 

B. Masking Tape:  Nonstaining, nonabsorbent material, compatible with pointing mortar, joint 
primers, sealants, and surfaces adjacent to joints; that will easily come off entirely, including 
adhesive. 

C. Antirust Coating:  Fast-curing, lead- and chromate-free, self-curing, universal modified-alkyd 
primer complying with MPI #79, Alkyd Anticorrosive Metal Primer or SSPC-Paint 20 or SSPC-
Paint 29 zinc-rich coating. 

1. Use coating requiring no better than SSPC-SP 2, "Hand Tool Cleaning surface 
preparation according to manufacturer's literature or certified statement. 

2. Use coating with a VOC content of 420 g/L (3.5 lb/gal.) or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 
 

2.10 ANTI- GRAFFITI COATING -NOT USED 

A. Coat all existing and newly installed brick as shown on drawings with anti-graffiti coating. 

B. Product:  Edison Coating Inc. Spray – Block 40 strippable/sacrificial coating for hard surfaces, 
or equal as judged by the Architect. 

2.11 MISCELLANEOUS PRODUCTS   

A. Select materials and methods of use based on the following, subject to approval of a mockup: 

1. Previous effectiveness in performing the work involved. 
2. Little possibility of damaging exposed surfaces. 
3. Consistency of each application. 
4. Uniformity of the resulting overall appearance. 
5. Do not use products or tools that could do the following: 

a. Remove, alter, or in any way harm the present condition or future preservation of 
existing surfaces, including surrounding surfaces not in contract. 

b. Leave a residue on surfaces. 
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PART 3 - EXECUTION 

3.1 GENERAL 

A. Restoration Specialist Firms:  Subject to compliance with requirements 1.9 “Quality Assurance”. 

B. Protection: Before leaving fresh or unfinished work, fully cover and protect wall against rain and 
wind in an approved manner. Before continuing, brush clean previously laid work. 

C. Welting Bricks and Existing Masonry: Thoroughly wet brick and existing masonry prior to 
installation to ensure that brick and masonry are nearly saturated but free of surface water 
(saturated, surface dry) when mortar is applied. 

D. Full Shoved Joints: Ensure that all bed, head, and collar joints in masonry are shoved full so 
that mortar fully contacts all surfaces of masonry units in joints and there are no voids in 
brickwork. Do not slush joints. 

3.2 PROTECTION 

A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, 
plants, and surrounding buildings from harm resulting from masonry restoration work. 

1. Erect temporary protective covers over walkways and at points of pedestrian and 
vehicular entrance and exit that must remain in service during course of restoration and 
cleaning work. 

B. Prevent mortar from staining face of surrounding masonry and other surfaces. 

1. Cover sills, ledges, and projections to protect from mortar droppings. 
2. Keep wall area wet below rebuilding and pointing work to discourage mortar from 

adhering. 
3. Immediately remove mortar in contact with exposed masonry and other surfaces. 
4. Clean mortar splatters from scaffolding at end of each day. 

C. Remove gutters, downspouts and metal fascias adjacent to masonry and store where indicated 
during masonry restoration and cleaning.  Reinstall when masonry restoration and cleaning are 
complete. 

1. Provide temporary rain drainage during work to direct water away from building. 

3.3 UNUSED ANCHOR REMOVAL  

A. Remove masonry anchors, brackets, wood nailers, and other extraneous items no longer in use 
unless identified as historically significant or indicated to remain. 

1. Remove items carefully to avoid spalling or cracking masonry. 
2. Where directed, if an item cannot be removed without damaging surrounding masonry, 

do the following: 

a. Cut or grind off item approximately 3/4 inch beneath surface and core drill a recess 
of same depth in surrounding masonry as close around item as practical. 
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b. Immediately paint exposed end of item with two coats of antirust coating, following 
coating manufacturer's written instructions and without exceeding manufacturer's 
recommended dry film thickness per coat.  Keep paint off sides of recess. 

3. Patch the hole where each item was removed unless directed to remove and replace the 
masonry unit. 

3.4 BRICK REMOVAL AND REPLACEMENT  

A. Remove bricks that are damaged, spalled, or deteriorated. Carefully demolish or remove entire 
units from joint to joint, without damaging surrounding masonry, in a manner that permits 
replacement with full-size units. 

1. When removing single bricks, remove material from center of brick and work toward 
outside edges. 

B. Support and protect remaining masonry that surrounds removal area.  Maintain flashing, 
reinforcement, lintels, and adjoining construction in an undamaged condition. 

C. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose 
units in existing masonry backup, rotted wood, rusted metal, and other deteriorated items. 

D. Remove in an undamaged condition as many whole bricks as possible. 

1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, 
brushes, and water. 

2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents. 
3. Store brick for reuse.  Store off ground, on skids, and protected from weather. 
4. Deliver cleaned brick not required for reuse to Owner unless otherwise indicated. 

E. Clean bricks surrounding removal areas by removing mortar, dust, and loose particles in 
preparation for replacement. 

F. Replace removed damaged brick with other removed brick and salvaged brick in good quality, 
where possible, or with new brick matching existing brick, including size.  Do not use broken 
units unless they can be cut to usable size. 

G. Install replacement brick into bonding and coursing pattern of existing brick.  If cutting is 
required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges. 

1. Maintain joint width for replacement units to match existing joints. 

H. Lay replacement brick with completely filled bed, head, and collar joints.  Butter ends with 
sufficient mortar to fill head joints and shove into place.  Wet both replacement and surrounding 
bricks that have ASTM C 67 initial rates of absorption (suction) of more than 30 g/30 sq. in. per 
min. Use wetting methods that ensure that units are nearly saturated but surface is dry when 
laid. 

1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing 
brickwork. 

2. Rake out mortar used for laying brick before mortar sets and point new mortar joints in 
repaired area to comply with requirements for repointing existing masonry, and at same 
time as re-pointing of surrounding area. 
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3. When mortar is sufficiently hard to support units, remove shims and other devices 
interfering with pointing of joints. 

3.5 PAINTING STEEL UNCOVERED DURING THE WORK 

A. Inspect steel exposed during masonry removal.  Where Architect determines that it is structural, 
or for other reasons cannot be totally removed, prepare and paint it as follows: 

1. Remove paint, rust, and other contaminants according to SSPC-SP 2, "Hand Tool 
Cleaning, as applicable to meet paint manufacturer's recommended preparation. 

2. Immediately paint exposed steel with two coats of antirust coating, following coating 
manufacturer's written instructions and without exceeding manufacturer's recommended 
rate of application (dry film thickness per coat). 

B. If on inspection and rust removal, the cross section of a steel member is found to be reduced 
from rust by more than 1/16 inch, notify Architect before proceeding. 

3.6 BRICK MASONRY UNIT RESTORATION 

A. General: Lay salvaged face brick, new face brick, and common brick plumb, level, and true to 
line in full beds of mortar with bond pattern matching original bond pattern and courses and 
joints meeting those of original brickwork and adjacent remaining masonry as applicable. 
Provide supports, anchors, and reinforcing to ensure solid, stable construction and flashing and 
weep holes to ensure that water is directed to exterior of wall above openings and penetrations. 

B. Patch the following masonry units unless another type of replacement or repair is indicated: 

1. Units indicated to be patched. 
2. Units with holes. 
3. Units with chipped edges or corners. 
4. Units with small areas of deep deterioration. 

C. Remove and replace existing patches unless otherwise indicated or approved by Architect. 

D. Cutting Masonry Units: Where brick are to be cut to size, make cuts neatly with a power-driven 
saw. Do not expose cut face to weather. 

E. Jointing: Jointing of rebuilt masonry shall match that of existing masonry. Each course shall 
align with and be flush with existing work. Joints shall be uniform, matching widths of existing 
joints. 

F. Joints: Fill all joints in brick masonry completely full with mortar as each course is laid.  

1. Bed Joints: Form bed joints in one of the following ways:  

a. Apply a thick layer of smooth or slightly furrowed mortar on top of units previously 
laid and shove brick in place.  

b. Apply a full coat of mortar to boltom of brick and shove it into place.  
2. Head and Collar Joints: Form head and collar joints by applying a full coat of mortal' to 

entire end or entire side as case requires and then shoving mortar covered end andlor 
side of brick tightly against bricks previously laid. Apply 3/8- inch-thick coat of mortar to 
back of facing brick before brick is installed.  
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3. Preparation for Pointing Joints in Brick Masonry: Rake joints in exposed brick masonry to 
prepare for pointing as specified in Division 04 -"Masonry Pointing. " 

G. Supports, Anchors, and Fasteners: Build in supports, anchors, and fasteners as shown on 
approved shop drawings. Anchor fasteners solidly into sound masonry.  

H. Joint Reinforcement: Provide continuous joint reinforcing in bed joints as indicated on Drawings 
but at a spacing not to exceed 16 inches o.c. vertically.  

I. Flashing: Install flashing and as specified and as shown on approved shop drawings.  
1. Install embedded flashing in masonry at shelf angles, lintels, ledges, other obstructions to 

downward flow of water in wall, and where indicated.  
2. Prime masonry substrates and substrates of other materials as recommended by flashing 

membrane manufacturer for optimum installation and adhesion of flashing membrane.  
3. Allow masonry to cure as recommended by flashing membrane manufacturer before 

priming or applying adhesive or self-adhesive membrane.  
4. Prepare masonry surfaces so they are smooth and free from projections that could 

puncture flashing. Unless otherwise indicated, place flashing on sloping bed of mortar 
and cover with mortar. Before covering with mortar, seal penetrations in flashing with 
adhesive, sealant, or tape as recommended by flashing manufacturer.  

5. Install metal flashing termination beneath flashing at exterior face of wall where sealant 
joints are indicated.  

J. Disturbed Masonry Units: Remove masonry units disturbed after laying and relay in fresh 
mortar. If adjustments are required, remove masonry units and reset in fresh mortar; do not 
pound or tap masonry units to adjust.  

K. Damaged Masonry Units: Remove and replace brick that are loose, chipped, broken, stained or 
damaged by freezing or for any other reason, or if units do not match adjoining units as 
intended. Furnish new units to match adjoining units and install in fresh mortar, pointed to 
eliminate evidence of replacement. 

3.7 REPAIRING CRACKED BRICK MASONRY WHERE CRACKS EXTEND MORE THAN THREE 
COURSES 

A. General: Remove cracked brick and mortar from joints around cracked brick and from all joints 
in which mortar is cracked and provide new brick matching existing brick set in new mortar.  

B. Carefully remove brick to be replaced and mortar from joints around it and from joints in which 
mortar is cracked. Do not disturb adjacent brick. If bond of any brick is broken, remove brick and 
mortar around brick and reset brick. 

C. Remove dirt and dust from hole using stiff bristle brush followed by clean compressed air.  

D. Thoroughly wet brick to be inserted and surfaces at hole in masonry to receive brick to ensure 
that masol1l'Y is nearly saturated but surface dry at time of installation.  

E. Ensure that all voids are filled with mortar by spreading mortal' on surfaces adjacent to hole and 
on surfaces of brick to be inserted so that excess mortal' is squeezed out of joints around brick 
as it is inserted.  

F. Point joints to comply with requirements of Division 04 -"Masonry Pointing." 
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3.8 REPAIRING CRACKED BRICK MASONRY WHERE CRACKS EXTEND NO MORE THAN 
THREE COURSES 

A. General: Rout out cracks in brick and fill with custom patching mortal' to match color and texture 
of adjacent surface.  

B. Rout out cracks to a depth of 1/2 inch and a width of 1/4 inch. Do not damage brick surfaces.  

C. Clean cracks thoroughly using fine brush followed by clean, oil-free compressed ail' to remove 
granular particles and dust.  

D. Protect masonry at sides of crack from contact with sealant with masking tape or other 
approved method.  

E. Provide backer rod to ensure sealant is of profile recommended by sealant manufacturer.  

F. Install sealant to fully wet joint substrates and to completely fill top portion of joint.  

G. Tool sealant flush with surface of adjacent masonry units.  

H. Remove protection and clean away any sealant on masonry surfaces using solvent 
recommended by sealant manufacturer. 

3.9 ROUTING AND FILLING CRACKS IN BRICK 

A. General: Rout out cracks in brick and fill with custom patching mortal' to match color and texture 
of adjacent surface.  

B. Rout out cracks to a depth of5/8 inch and a width of 1/8 inch. Do not damage brick surfaces.  

C. Clean cracks thoroughly using fine brush followed by clean, oil-free compressed ail' to remove 
granular particles and dust. 

D. Thoroughly rinse surfaces to ensure that substrate will not rapidly absorb water from patching 
mortar.  

E. Brush crack with a mortar slurry coat and fill with specified composite mortal' matching color of 
adjacent cleaned brick.  

F. Strike surface of repaired crack flush with face of brick. Finish surface off filled crack to match 
texture and finish of adjacent cleaned brick. 

G. Protect installed mortar from too rapid drying to provide optimum conditions for mortar to cure. 

3.10 POINTING 

A. Point mortar joints in brick masonry to comply with the requirements of Division 04 -"Masonry 
Pointing.” 
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3.11 PRELIMINARY CLEANING 

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from 
masonry surfaces.  Carefully remove plants, creepers, and vegetation by cutting at roots and 
allowing to dry as long as possible before removal.  Remove loose soil and debris from open 
masonry joints to whatever depth they occur. 

B. Preliminary Cleaning:  Before beginning general cleaning, remove extraneous substances that 
are resistant to cleaning methods being used.  Extraneous substances include paint, calking, 
asphalt, and tar. 

1. Carefully remove heavy accumulations of material from surface of masonry with a sharp 
chisel.  Do not scratch or chip masonry surface. 

2. Remove paint and calking with alkaline paint remover. 

a. Comply with requirements in "Paint Removal" Article. 
b. Repeat application up to two times if needed. 

3. Remove asphalt and tar with solvent-type paint remover. 

a. Comply with requirements in "Paint Removal" Article. 
b. Apply paint remover only to asphalt and tar by brush without prewetting. 
c. Allow paint remover to remain on surface for 10 to 30 minutes. 
d. Repeat application if needed. 

3.12 CLEANING MASONRY, GENERAL 

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and 
from one end of each elevation to the other.  Ensure that dirty residues and rinse water will not 
wash over cleaned, dry surfaces. 

B. Use only those cleaning methods indicated for each masonry material and location. 

1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  
Do not use plastic-bristle brushes if natural-fiber brushes will resist chemical cleaner 
being used. 

2. Use spray equipment that provides controlled application at volume and pressure 
indicated, measured at spray tip.  Adjust pressure and volume to ensure that cleaning 
methods do not damage masonry. 

a. Equip units with pressure gages. 

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 
25 to 50 degrees. 

4. For heated water-spray application, use equipment capable of maintaining temperature 
between 140 and 160 deg F at flow rates indicated. 

5. For steam application, use steam generator capable of delivering live steam at nozzle. 

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all 
surfaces, including corners, moldings, and interstices, and that produces an even effect without 
streaking or damaging masonry surfaces. 

D. Water Application Methods: 

1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and 
uniformly to limited area for time indicated.  Apply water at low pressures and low 
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volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a 
protective enclosure constructed of polyethylene sheeting to cover area being sprayed. 

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 
inches from surface of masonry and apply water in horizontal back and forth sweeping 
motion, overlapping previous strokes to produce uniform coverage. 

E. Steam Cleaning:  Apply steam to masonry surfaces at the very low pressures indicated for each 
type of masonry material.  Hold nozzle at least 6 inches from surface of masonry and apply 
steam in horizontal back and forth sweeping motion, overlapping previous strokes to produce 
uniform coverage. 

F. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive 
marks. 

3.13 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar 
and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, spray 
applied at low pressure. 

1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

B. Wash adjacent woodwork and other non-masonry surfaces.  Use detergent and soft brushes or 
cloths. 

C. Clean mortar and debris from roof; remove debris from gutters and downspouts.  Rinse off roof 
and flush gutters and downspouts. 

D. Sweep and rake adjacent pavement and grounds to remove mortar and debris.  Where 
necessary, pressure wash pavement surfaces to remove mortar, dust, dirt, and stains. 

3.14 FIELD QUALITY CONTROL 

A. Notify Owner’s and Architect's Project representatives in advance of times when lift devices and 
scaffolding will be relocated.  Do not relocate lift devices and scaffolding until Owner’s and 
Architect’s Project representatives have had reasonable opportunity to make observations of 
work areas at lift device or scaffold location. 

3.15 WASTE MANAGEMENT 

A. Coordinate with Division 01. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 04 01 20 
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SECTION 04 03 05.13 – RESTORATION MORTARS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The work performed under this Section includes the performance criteria, labor, materials, 
equipment, and services necessary for the complete execution work of restoration mortars and 
grout as called for on the Drawings, as specified herein and as required by schedules, keynotes 
and drawings, as specified herein, and as may be required by conditions and authorities having 
jurisdiction, including, but not limited to, the following:   

1. Mortars for setting and pointing brick masonry.  

1.3 QUALITY ASSURANCE 

A. Restoration Specialist Qualifications:  Award brick masonry restoration to a firm regularly 
engaged in restoration of brick masonry that can demonstrate to Owner's satisfaction that, 
within previous ten years, firm has successfully performed and completed in a timely manner at 
least five projects similar in scope and type to work required on this Project. 

1. Field Supervision:  Brick masonry restoration shall be directly supervised by a full-time 
foreman with experience equal to or greater than that required of Masonry Restoration 
Specialist. Foreman shall be on site daily for duration of work of this Section. Same 
foreman shall remain on Project throughout work unless his performance is deemed 
unacceptable. Restoration specialist firms shall maintain experienced full-time 
supervisors on Project site during times that clay masonry restoration and cleaning work 
is in progress. 

2. Brick masonry restoration shall be carried out by a steady crew of skilled mechanics who 
are thoroughly experienced with restoration of materials and methods specified and have 
a minimum of three years' experience with work on buildings similar to that required by 
this Section. In acceptance or rejection of work of this Section, no allowance will be made 
for workers' incompetence or lack of skill.  
a. When masonry units are being patched, assign at least one worker among those 

performing patching work who is trained and certified by manufacturer of patching 
compound to apply its products. 

B. Referenced Standards: Work of this Section shall comply with applicable requirements and 
recommendations of latest editions of the documents listed herein, except as modified by more 
stringent requirements of the Contract Documents and of applicable laws, codes, and 
regulations of authorities having jurisdiction. Where the language in any of the documents 
referred to herein is in the form of a recommendation or suggestion, such recommendations or 
suggestions shall be deemed to be mandatory under this Contract unless specifically indicated 
otherwise in Contract Documents. Provide a reference copy of each of the following standards 
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at Project site during all periods when work of this Section is being performed. In each case in 
which there is a conflict between requirements of referenced standards; requirements of laws, 
codes, and regulations; and requirements of this Section, the most stringent or restrictive 
requirement shall govern.  
1. ASTM International (ASTM) 

a. ASTM C 144, Standard Specification for Aggregate for Masonry Mortar.  
b. ASTM C 150, Standard Specification for Portland Cement.  
c. ASTM C 207, Standard Specification for Hydrated Lime for Masonry Purposes.  
d. ASTM C 270, Standard Specification for Mortar' for Unit Masonry.  

C. Source of Materials: Obtain each type of material required for restoration mortars from a single 
source to ensure a match in quality, performance, and appearance,  

D. Knowledge of Site and Project Conditions: Before submitting bid, Bidders shall make 
themselves thoroughly familiar with the Drawings and Specifications, with the scope of this 
Project, and with all conditions at the Project site relating to requirements of this Section and 
limitations under which the work will be performed and shall determine or verify dimensions and 
quantities. Submission of a bid shall be considered conclusive evidence that Contractor is 
thoroughly familiar with Project requirements and site conditions and limitations.  

E. Laboratory for Mortar Analysis: Laboratory regularly engaged in analysis of mortar used in 
historic buildings and accepted in writing by Architect. 

1.4 ACTION SUBMITTALS 

A. Product Data: Manufacturer's published technical data for each product to be used in work of 
this Section including material description, chemical composition (ingredients and proportions), 
physical properties, recommendations for application and use, test reports and certificates 
verifying that product complies with specified requirements, and Material Safety Data Sheets 
(MSDS). 

B. Samples: 

1. Existing Mortar: Samples of existing mortars from stone masonry, brick masonry, specific 
masonry to each project, to total one cubic inch taken from a minimum of three areas or 
as recommended by testing agency. 

2. Aggregate from Existing Mortar: Samples of aggregate from analysis of existing mortars 
from masonry, each to total two cubic inches from a minimum of three areas or as 
recommended by testing agency. Provide sieve analysis (ASTM C 144) with samples.  

3. Pointing Mortar: Cured mortar samples set in 1/2-inch by 6-inch plastic or aluminum 
channels for approval of color and texture. Samples shall match existing mortar. Provide 
the following:  
a. Mortar for each type of masonry.  

4. Grouts: Cured samples of grouts for anchoring pins and patching cracked masonry units 
matching each masonry substrate requiring grout, minimum 3 inch diameter x 1/2 inch 
thick.  
a. Grout for each masonry type.  

5. Sand for Pointing Mortars: Two-pound sample of each type of sand proposed for use in 
pointing mortars. Include sieve analysis (ASTM C 144).  

6. Custom Patching Mortar for Patching Stone: 4-inch x 4-inch x I -inch cured samples of 
each type and color of mortar required for approval of color and texture. Samples shall 
match clean existing cast stone.  
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7. Custom Patching Mortar for Patching Brick: 4-inch x 4-inch x I -inch cured samples for 
approval of color and texture. Samples shall match clean existing brick.  

8. Custom Mortar for Installing Stone Dutchmen: 4-inch x 4-inch x I -inch cured samples for 
approval of color and texture. Samples shall match clean existing cast stone. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Qualification data for firm and personnel specified in “Quality Assurance” 
Article that demonstrates that both firm and personnel have capabilities and experience 
complying with requirements specified. For firm and foreman, provide a list of at least three 
completed projects similar in size and scope to the work required on this Project. For each 
project list project name, address, architect, conservator, supervising preservation agency, 
scope of contractor's work, and other relevant information.  

1. Submit certification from composite patching mortar manufacturers that technicians 
proposed to perform the work have been trained and are certified in the application of the 
patching mortar. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING  

A. Deliver, store, and handle products and materials to prevent damage, deterioration, or 
degradation and intrusion of foreign material.  

B. Discard and remove from site deteriorated materials, contaminated materials, and products that 
have exceeded their expiration dates. Replace with fresh materials. 

1.7 PROJECT CONDITIONS 

A. General: Perform work only when temperature of products being used and all temperature and 
humidity comply with manufacturer's requirements and requirements of this Section. In case of 
conflict, the most stringent requirements shall govern. 

B. Prohibited Materials: Masonry cements, masonry mortars, and ingredients not specifically 
specified in this Section and approved by Architect are strictly prohibited. 

C. Proprietary Materials: Do not use proprietary patching mortars and adhesives unless 
temperatures are between 50 deg F and 80 deg F and will remain within that range for at least 
48 hours after work has been completed unless work at other temperatures is specifically 
approved by manufacturer of patching mortar and by Architect. 

D. Mortars: Do not mix or use mortars when either or both air temperature or masonry temperature 
is below 40 deg F or when either temperature is expected to drop below 40 deg F within 48 
hours of mortar application unless Architect has approved both Contractor's work proposal for 
cold-weather masonry work and also specific masonry work to be done in each instance.  

1. Masonry work in temperatures below 40 deg F shall comply with requirements of this 
Section, with requirements of sections in which mortar is used to set and point masonry, 
and with work proposal specifically approved by Architect.  

2. Remove masonry work determined by Architect to have been damaged by freezing 
conditions and replace following requirements of this Section. 
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PART 2 - PRODUCTS 

2.1 MORTAR AND GROUT PRODUCTS  

A. White Portland Cement: ASTM C 150, Type I.  

B. Portland Cement: ASTM C 150, Type I or Type II, non-staining. Do not use masonry cement. 

C. Hydrated Lime: ASTM C 207, Type S. 

D. Sand: Clean sharp sand, free of loam, silt, soluble salts, organic matter, and other deleterious 
substances and graded in compliance with ASTM C 144. Where mortar is to match existing 
original mortar, sand or other aggregate shall be selected to provide mortar matching color and 
texture of original mortar insofar as possible to ensure that a minimum amount of pigment is 
required to provide a color match. Sieve and mix sand and aggregates to provide mortar 
matching original mortar. 

E. Water: Clean and free of substances deleterious to mortar, masonry, and embedded elements.  

F. Pigments: Stable, non-fading, alkali-resistant, inorganic oxide pigments with a history of 
satisfactory performance in mortars containing lime.  

G. Grout and Slurry for Restoration of Cracked, Broken, or Previously Grouted Masonry: Two-
component, latex-modified cementitious compound, specifically manufactured for masonry 
restoration. Provide Custom System 45, available from Edison Chemical Systems, Inc., 25 
Grant Street, Waterbury, CT 06704 (203-597-9727). Provide colors to match color of clean 
existing material being reinforced.  

H. Composite Patching Mortar for Stone: Two-component, latex-modified cementitious 
compounds, specifically manufactured for masonry restoration. Provide Custom System 45, 
available from Edison Chemical Systems, Inc., 25 Grant Street, Waterbury, CT 06704 (203-597-
9727). Provide color to match color of clean cast stone being patched. 

I. Composite Patching Mortar for Brick: Two-component, latex-modified cementitious compounds, 
specifically manufactured for masonry restoration. Provide Custom System 45, available from 
Edison Chemical Systems, Inc., 25 Grant Street, Waterbury, CT 06704 (203-597-9727). Provide 
custom color to match color of cleaned brick being patched. 

J. Admixture for Mortar for Setting Stone Dutchmen: Laticrete 4237 Grout and Mortar Admixture 
for "thin set" mortar as manufactured by Laticrete International Inc., or approved equal.  

K. Prohibited Materials: No additives or admixtures other than those specified shall be used. No 
chlorides or aggressive corrosive chemicals shall be used. 

2.2 MORTAR MIXES 

1. Type "O" Mortar for Pointing Outer 3/4-Inch Depth of Joints in Brick and Stone Masonry if 
confirmed by mortar testing agency of historic mortars for the project.  
a. 1 part by volume white Portland cement, gray Portland cement, or a combination of 

white and gray Portland cement (Type I) as required to produce color of original 
mortar in masonry being pointed with no addition of pigment or with minimum 
addition of pigment.  

b. 2 parts by volume hydrated lime (Type S) 
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c. 7 parts by volume sand (selected to match sand in original mortar of masonry 
being pointed)  

d. Oxide pigments as required to adjust color of mortar mix to as close a match to 
original mortar as possible using appropriate colored cements and aggregates to 
match original color of mortar in masonry being pointed but not to exceed 7 
percent of the weight of the cement. 

e. Do not use modern additives unless permitted in writing by Architect. 

B. Mortars for Setting Dutchmen: Mortars specified hereinafter shall comply with ASTM C 270, 
"Standard Specification for Mortar for Unit Masonry." Mortar mixes may change and may 
require adjustment before and during construction in accordance with pre-construction 
conformance testing, field testing, and Architect’s evaluation of testing and test results.  
1. Slurry for Pre-treating Masonry to be Repaired: Grout and Slurry for Restoration of 

Cracked, Broken, or Previously Grouted Masonry as specified above.  
2. "Thin Set" Mortar for Setting Stone Dutchmen: Use when mortar bed is less than 3/8-

inch-thick to produce an initially tacky mortar exhibiting high strength properties when set.  
a. 1 part by volume white Portland cement (Type I)  
b. 3 parts by volume tine "00" sand (selected to match color of existing clean stone)  
c. Temper to workable consistency with Laticrete 4237 polymer admixture mixed in 

accordance with manufacturer's recommendations for high strength I "thin set" 
mortar. 

2.3 MIXING OF MORTAR 

A. Measure mortar ingredients carefully using containers with fixed volumes so that proportions 
are controlled and maintained throughout all work periods.  

B. Mix mortar in an approved type of power-operated batch mixer. Mix for time required to produce 
a homogeneous plastic mortal' but not less than five minutes: approximately two minutes for 
mixing dry materials and not less than three minutes for mixing after water has been added.  

C. Use minimum amount of water to produce a workable consistency for mortar’s intended 
purpose.  
1. Mortar for Pointing: As dry a consistency as will produce a mortal' sufficiently plastic to be 

worked into joints.  
2. Mortar for Slurry: Consistency as will be brushable.  

D. Where mortar or grout is required in small batches of less than one cubic yard and Architect 
specifically approves, mortar may be mixed by hand in clean wooden or metal boxes prepared 
for that purpose provided that Architect approves mixing boxes and methods of mixing and 
transferring mortar.  

E. After mixing, mortars for pointing or setting shall sit for 20 minutes prior to use to allow for initial 
shrinkage. Mortar shall be placed in final position within two hours of mixing. Re-tempering of 
partially hardened material is not permitted.  

F. Mortar for grout shall be placed in final position within two hours of mixing. Re-tempering of 
partially hardened material is not permitted.  

G. Custom Patching Mortars, Grouts, and Adhesives: Mix in strict accordance with manufacturer's 
written instructions. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install mortars, grouts, and patching mixtures as part of the work of the following  

1. Divisions 04:  Masonry Pointing, Maintenance of Stone Masonry, Cast Stone, 
Maintenance of Brick Masonry, Architectural Terra Cotta. 

3.2 WASTE MANAGEMENT 

A. Coordinate with Division 01. 
1. Separate and recycle cut-offs and waste materials and material packaging in accordance 

with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
 

END OF SECTION 04 03 05.13 
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SECTION 04 03 05.16 – RESTORATION MASONRY REPOINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The work performed under this Section includes the performance criteria, labor, materials, 
equipment, and services necessary for the complete work of masonry re-pointing as shown on 
the Drawings, as specified herein and as required by schedules, keynotes and drawings, as 
specified herein, and as may be required by conditions and authorities having jurisdiction, 
including, but not limited to, the following:   

1. Preparing and pointing joints in masonry. 
2. Types of approved mortar removal tools 
3. Required approvals for use of power tools on retooling. 
4. Preparing and pointing rear portions of joints (deep pointing) in masonry. 

B. Related Work Specified Elsewhere 

1. Division 04: Restoration Mortars 
2. Division 09: Joint sealants. 

1.3 QUALITY ASSURANCE 

A. Restoration Specialist Qualifications:  Award brick masonry restoration to a firm regularly 
engaged in restoration of brick masonry that can demonstrate to Owner's satisfaction that, 
within previous ten years, firm has successfully performed and completed in a timely manner at 
least five projects similar in scope and type to work required on this Project. 

1. Field Supervision:  Brick masonry restoration shall be directly supervised by a full-time 
foreman with experience equal to or greater than that required of Masonry Restoration 
Specialist. Foreman shall be on site daily for duration of work of this Section. Same 
foreman shall remain on Project throughout work unless his performance is deemed 
unacceptable. Restoration specialist firms shall maintain experienced full-time 
supervisors on Project site during times that clay masonry restoration and cleaning work 
is in progress. 

2. Brick masonry restoration shall be carried out by a steady crew of skilled mechanics who 
are thoroughly experienced with restoration of materials and methods specified and have 
a minimum of three years' experience with work on buildings similar to that required by 
this Section. In acceptance or rejection of work of this Section, no allowance will be made 
for workers' incompetence or lack of skill.  
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a. When masonry units are being patched, assign at least one worker among those 
performing patching work who is trained and certified by manufacturer of patching 
compound to apply its products. 

1.4 ACTION SUBMITTALS 

A. Samples 
1. Mortar and grout. 

B. Prepare mock-ups as specified in Article "Mock-Ups," below. 

C. Work Description:  Provide detailed description of proposed procedures for joint preparation and 
pointing of each masonry material and condition (including installation of lead joint covers).  
Work description for each condition shall include: 
1. Materials and methods:  Proposed materials, methods, tools, and equipment to be used. 
2. Protection:  Description, including drawings, outlining methods and procedures for 

protection of personnel, public, and existing construction during work of this Section. 
3. Alternate Methods and Materials (If Any):  Description of proposed alternate methods and 

materials (if any) to those specified for any phase of masonry pointing work.  Provide 
evidence of successful use on comparable projects and demonstrate effectiveness for 
use on this Project. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Qualification data for firm and personnel specified in “Quality Assurance” 
Article that demonstrates that both firm and personnel have capabilities and experience 
complying with requirements specified. For firm and foreman, provide a list of at least three 
completed historic projects similar in size and scope to the work required on this Project. For 
each project list project name, address, architect and or conservator, supervising preservation 
agency, scope of contractor's work, and other relevant information.  

1.6 MOCK-UPS 

A. General: Before beginning general masonry pointing, prepare mock-ups to provide standards 
for work of this Section. Do not proceed with masonry pointing until Architect has approved 
mock-ups.  
1. Locate mock-ups as directed by Architect  
2. Notify Architect 48 hours prior to start of each mock-up.  
3. Architect will monitor mock-ups. Mock-ups not performed in presence of Architect will be 

rejected.  
4. Use crew that will execute the work and follow requirements of this Section. 
5. Allow mock-ups using mortar to dry for seven days to allow mortar to reach final color 

and allow potential problems to appear. Notify Architect when mock-ups are ready for 
review.  

6. Repeat mock-ups as necessary to obtain Architect’s approval.  
7. Protect approved mock-ups to ensure that they are without damage, deterioration, or 

alteration at time of Substantial Completion.  
8. Approved mock-ups in undamaged condition at time of Substantial Completion may be 

incorporated into the Work.  
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9. Approved mock-ups will represent minimum standards for masonry pointing. Subsequent 
masonry pointing work that does not meet standards of approved mock-ups will be 
rejected and will require repointing. 

B. Prepare the Following Mock-Ups  
1. Joint Preparation in each type of Masonry: One panel including at least 25 square feet 

plus 12 linear feet of joint.  

2. Pointing of Joints in each type of Masonry: One panel including at least 25 square feet 

plus 12 linear feet of joint.  

C. Approval of mockups does not constitute approval of deviations from the Contract Documents 

contained in mockups unless Architect specifically approves such deviations in writing. 

D. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 
 

1.7 PRODUCT DELIVERY, STORAGE, AND HANDLING  

A. Deliver, store, and handle products and materials to prevent damage, deterioration, or 
degradation and intrusion of foreign material.  

B. Discard and remove from site deteriorated materials, contaminated materials, and products that 
have exceeded their expiration dates. Replace with fresh materials. 

1.8 PROJECT CONDITIONS 

A. General: Perform work only when temperature of products being used and air temperature and 
humidity comply with manufacturer's requirements and requirements of this Section. In case of 
conflict, the most stringent requirements shall govern. 

B. Safety: Use all means necessary to protect all persons, whether or not involved in the work of 
this Section, from harm caused by or resulting from work of this Section. 

C. Protection of Building and Property 
1. Provide all protection and procedures necessary to protect masonry not being pointed 

and all other elements and materials from damage and from deterioration during work of 
this Section. 

2. Repair damage to elements and materials caused by masonry pointing work, using 
mechanics experienced in the respective type of work, to Architect’s satisfaction at no 
additional cost.  

3. Protect components of storm drainage systems against damage and blockage caused or 
accelerated by work of this Section. 

D. Protection from Fire: Take all necessary precautions to prevent fire and to prevent spread of 
fire. 

E. Dust: Minimize dissemination of dust to greatest extent possible. 
1. Contractor shall hold Owner, Architect, and their consultants harmless from all claims 

relating to dust resulting from work of this Section. 
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F. Protection of Masonry Being Pointed: Use all necessary care to protect existing masonry from 
damage during work of this Section. Take special care in removing existing mortar to ensure 
that no arrises are damaged, chipped, or broken. Contractor shall replace or repair masonry 
units damaged by work of this Section as directed by and to complete satisfaction of the 
Architect at no additional cost to the Owner. 

G. Staining: Prevent grout or mortar from staining face of masonry to be left exposed. Protect sills, 
ledges, and projections from mortar droppings. Immediately remove grout or mortar in contact 
with such masonry.  

H. Protection from Rain: Protect pointed joints with heavy waterproof sheeting from direct attack by 
rain or other precipitation for at least 24 hours after mortar has been applied. 

I. Contract Drawings: Drawings are two-dimensional representations of three- dimensional objects 
and do not show all surfaces. Perform work on all surfaces of projections, reveals, ornament, 
and other elements associated with areas on which work is indicated. 

J. Prohibited Materials: Masonry cements, masonry mortars, and ingredients not specifically 
specified in this Section and approved by Architect are strictly prohibited. 

K. Cold-Weather Requirements:  Comply with the following procedures for masonry repair and 
mortar-joint pointing unless otherwise indicated: 
1. When air temperature is below 40 deg F heat mortar ingredients, masonry repair 

materials, and existing masonry walls to produce temperatures between 40 and 120 
deg F  

2. When mean daily air temperature is below 40 deg F provide enclosure and heat to 
maintain temperatures above 32 deg F within the enclosure for 7 days after repair and 
pointing. 

3. Damage Caused by Freezing: Remove brick masonry restoration work determined by  
4. Architect to have been damaged by freezing conditions. Replace work to comply with 

requirements of this Section. 

L. Hot-Weather Requirements:  Protect masonry repair and mortar-joint pointing when temperature 
and humidity conditions produce excessive evaporation of water from mortar and repair 
materials.  Provide artificial shade and wind breaks and use cooled materials as required to 
minimize evaporation.  Do not apply mortar to substrates with temperatures of  90 deg F  and 
above unless otherwise indicated. 
 

PART 2 - PRODUCTS 

2.1 TOOLS 

A. Hand Tools for Joint Preparation: Chisels, hammers, and mallets.  
1. Thickness of Chisels: Chisels used in masonry joints shall have a maximum thickness of 

5/8 times joint width extending back from tip of chisel at least two times depth at which 
chisel will be inserted into joint.  

2. Special Tools: Provide special knives or special thin cutter blades for use in joints less 
than 1/8-inch wide.  
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B. Power Tools for Joint Preparation: Standard tools and equipment, modified tools and 
equipment, and custom designed and fabricated tools and equipment as required to remove 
mortar from narrow joints without damaging masonry and masonry units. Use power tools only 
under conditions described in Part 3, below and only if specifically approved by Architect in 
writing. Failure to demonstrate that use of selected power tools removes mortar without 
damaging masonry units will result in prohibition of use of power tools and requirement that 
mortar be removed using hand tools only. If, after approval of power tool use for mortar removal, 
masonry, or masonry units are damaged through use of power tools, the further use of power 
tools will be prohibited and mortar shall be removed using hand tools only.  
1. Electric Grinders: Small, hand-held electric grinders with thin diamond or abrasive blades 

no greater than 1/16-inch-thick and a maximum of 4-1/2-inch diameter.  
2. Pneumatic Grinders: Specially modified pneumatic die grinders with thin abrasive blades 

(0.060 inch thick).  
3. Custom Pneumatic Head and Chisels Designed for Mortar Removal: Pneumatic head 

and thin carbide-tipped chisels specifically designed for removal of mortar from joints in 
historic masonry with air compressor, hoses, valves, and other equipment required to 
provide complete mortar removal system. Pneumatic head shall not have a retainer to 
hold chisels in place. Provide pneumatic head and chisels by Trow and Holden, Barre, 
VT (800-451-4349), or approved equal. 

C. Brushes: Stiff, natural bristle brushes. 

D. Pointing Trowels: Long, thin pointing trowels narrower than joints being pointed. 
1. Fabricate special trowels for masonry pointing if necessary to ensure proper insertion and 

optimum compaction of mortar. 

2.2 MORTAR  

A. Comply with requirements of Division 04 -"Restoration Mortars." Mortar for each type of 
masonry shall match existing original mortar (in clean condition) in color, texture, and other 
visual qualities.  

2.3 Miscellaneous materials  

A. Joint Sealants: Comply with requirements of Division 07 -"Joint Sealants." 

PART 3 - EXECUTION 

3.1 GENERAL PREPARATION 

A. Examine areas and conditions under which work of this Section will be performed. Correct 
conditions detrimental to timely and proper completion of work. Do not proceed until 
unsatisfactory conditions have been corrected. 

B. Erect dust impervious barriers and take other measures necessary to prevent dust from 
traveling beyond work platform before using power grinders, pneumatic chisels, or hand 
methods that generate airborne dust. 
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3.2 JOINT PREPARATION 

A. General: Remove mortar from joints to a depth of 3/4 inch or to sound mortar, whichever is 
greater. In all cases remove all deteriorated, weathered, and loose material. 
1. Completely remove mortar from surfaces of masonry units adjacent to joint to ensure that 

new mortar bonds directly with masonry units.  
2. Cut surface of mortar at rear of joint at a uniform depth from and parallel to wall surface. 
3. Do not damage faces or arrises of masonry units during joint preparation. Cease joint 

preparation work if, in Architect’s judgment, masonry units are damaged. Do not resume 
work until tools, workers, and methodology have been corrected to ensure that masonry 
units are not damaged and that work meets standard set by approved mock-up. 

B. Mortar Removal Using Hand Tools: Use hand tools for removal of mortar from head joints in 
masonry work, all joints less than 6 inches long, and from other joints in which use of power 
tools might damage masonry units. Use hand tools to complete mortar removal from joints 
where power tools have been used to partially remove mortar. 
1. Joints 1/8-lnch or Less in Width: Rake mortar from joints manually with a sharp knife 

blade or cutter made for this purpose. Cutter may be used with or without aid of a 
hammer.  

2. Sharpening Tools: Sharpen chisels as required to maintain sharp edges that cut mortar 
and prevent damage to masonry units, but not less frequently than hourly. 

C. Mortar Removal Using Power Tools  
1. Demonstrated Ability of Mechanics: Prior to beginning work, demonstrate that workers 

using power tools are proficient in use of power tools for joint preparation. Failure to 
demonstrate to Architect’s satisfaction that each worker is proficient, and that power tool 
joint preparation does not result in damage to masonry units shall result in prohibition of 
use of power tools for joint preparation. If proficiency is not demonstrated, or if work in 
progress results in damage to masonry to remain, all power tool work shall cease, and 
joints shall be prepared for pointing using only hand-powered tools.  

2. Rotary Power Tools: With Architect’s specific, prior written approval following successful 
demonstrations of skill by mechanics, power grinders and / or pneumatic grinders may be 
used to partially remove mortar from horizontal (bed) joints in masonry and from joints 
longer than 6 inches in masonry where there is no danger of cutting into adjacent 
masonry units. 
a. Limitations on Use of Electric Power Grinders: Do not use electric power grinders 

on joints less than 3/16-inch wide or less than 6 inches long or where ornament, 
elaborate profile, or other surface irregularity might make damage to masonry units 
likely. 

b. Limitations on Use of Modified Pneumatic Die Grinders: Do not use modified 
pneumatic die grinders with custom thin blades on joints less than1-1/2 times the 
width of the grinder blade. 

c. Extent of Mortar Removal Using Power Grinders: Use power grinder only to score 
one kerf cut in center of each joint to depth of mortar removal required. Remove 
remaining mortar using hand tools or, if approved, pneumatically powered chisels.  
1) Stop kerf at least 4 inches from inside corners and projecting elements. 

Remove remaining mortar using hand tools or pneumatically powered 
chisels.  

d. Jigs: Construct jigs to guide and limit power tools as required to prevent damage to 
masonry units.  

3. Pneumatic Heads with Chisels: With Architect’s specific, prior written approval following 
successful demonstrations of skill by mechanics, pneumatically powered chisels may be 
used to remove mortar from joints in lieu of hand tools. If work using pneumatically 
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powered chisels results in damage to masonry to remain, work using pneumatic chisels 
shall cease, and joints shall be prepared using only hand tools. 

D. Cleaning: Remove loose mortar and foreign material from raked joints using a fine, stiff natural 
bristle brush. Remove remaining particles, dust, and dirt using filtered, oil- free compressed air. 
Ensure that dust and dirt are not blown back into previously cleaned joints. 

E. Restoration of Damaged Masonry Units: Repair or replace masonry units damaged during joint 
preparation to Architect’s satisfaction at no additional cost. 

3.3 MORTAR APPLICATION 

A. Wetting: Thoroughly wet masonry 24 hours prior to and again immediately before masonry 
pointing. Let surfaces dry slightly. At time of masonry pointing, surfaces shall be damp, so that 
they do not rapidly absorb moisture, but free of standing water (saturated, surface dry). 
1. Failure to Properly Wet Substrate: Evidence that masonry to be pointed has not been 

properly dampened to prevent water in the mortar from being too rapidly absorbed by the 
masonry will be cause for Restoration Consultant to reject pointing work. Remove and 
replace rejected pointing, including proper joint preparation, to meet requirements of this 
Section at no additional cost. 

B. Masonry Pointing: Point joints as follows.  
1. Using a long, thin masonry pointing trowel, tightly pack mortar into joints in layers not 

exceeding 1/4-inch thick to fill joint to match original sound joints.  
2. Begin by filling areas from which mortar is missing to a depth greater than 3/4 inch in 1/4-

inch-thick layers to within 3/4 inch of masonry surface to provide a uniform substrate for 
final masonry pointing. Fill final 3/4-inch depth continuously and uniformly in 1/4-inch-
thick layers.  

3. Firmly iron each layer to compact mortar and ensure full bond between mortar and 
masonry units and a firm, solid joint.  

4. Allow each layer to reach thumbprint hardness before applying succeeding layer. Do not 
let previous layer dry out before applying succeeding layer. Construct uniform joints. 

5. Do not spread mortar over edges onto exposed surfaces of masonry units. Do not 
featheredge mortar.  

6. When stopping work at end of each day or for other reasons, stagger layers of mortar so 
that there will be no through joints in masonry pointing. Stagger joints in layers so that 
they are at least 3 inches from each other.  

7. Where applying new work to that of a prior day, dampen previous work as well as existing 
masonry to ensure good bond. 

3.4 JOINT TOOLING 

A. Tooling: After final layer of mortar is "leather hard," tool joints with a flat rule jointer, or as 
directed by Architect. 

B. Profile: Tool joints to profile to match original joint profiles. Solidly compress mortar so that it 
adheres well to masonry on both sides of joints and forms a dense surface. Premature or late 
tooling will result in unacceptable finishes, which will be rejected. 
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3.5 CURING 

A. Keep newly pointed joints damp for at least 48 hours after mortar has been inserted. Do not 
apply a direct stream of water to joints for at least 24 hours after mortar has been placed.  

B. Ensure masonry temperature remains as required by specifications until mortar is thoroughly 
cured. 

3.6 CLEANING AND REPAIR OF MORTAR JOINTS 

A. Water Washing: Wash pointed masonry with clean filtered water and nonabrasive hand tools to 
remove mortar debris from masonry surfaces. Do not use chemical cleaners. 
1. Wash within 48 hours following completion of masonry pointing.  
2. Use blunt-edged wood scrapers, stiff natural bristle brushes, and rough towels along with 

water to remove mortar debris. Do not use wire brushes. 

B. Repair of Pointed Joints: As cleaning progresses, examine joints to locate cracks, holes, and 
other defects. Carefully point up and fill such defects with mortar. Where joints are defective in 
opinion of Architect, cut out joints and refill with pointing mortar exercising extreme care to 
ensure that color matches that of adjacent masonry pointing work. Exposed joint surfaces shall 
be free from protruding mortar, holes, pits, depressions, and other defects. 

3.7 DEEP POINT JOINTS IN MASONRY 

A. General: Remove mortar to depth of masonry using wedges, shims, and/or other approved 
methods to prevent displacement of masonry during removal. Clean joints. Install mortar to fill 
deep portion of joints (portion of joint behind 3/4 inches from the plane of the wall). Point outer 
3/4-inch depth of joint as specified above. 

3.8 CORRECTIVE MEASURES 

A. Defective Joints: Should a crack occur in any joint surface, should mortar fail to adhere to or pull 
away from masonry unit, or should there be other defects in pointed joints, remove mortar and 
repaint following requirements of this Section to Architect’s satisfaction.  

B. Should Architect determine that any masonry pointing work does not equal or exceed minimum 
standard established by approved mock-up, cut out mortar to a depth of 34 inch and repoint 
following requirements of this Section to Architect’s satisfaction at no additional cost to Owner. 

3.9 WASTE MANAGEMENT 

A. Coordinate with Division 01. 
1. Separate and recycle cut-offs and waste materials and material packaging in accordance 

with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
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SECTION 042200 - CONCRETE UNIT MASONRY 

PART 1 - GENERAL 

SCHEDULE 0 - 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. 
7. Masonry-cell fill. 

B. Related Requirements: 
1. Section 03 10 00 "Concrete Forms and Accessories" for installing dovetail slots for 

masonry anchors. 
2. Section 05 12 00 "Structural Steel Framing" for installing anchor sections of adjustable 

masonry anchors for connecting to structural steel frame. 
3. Section 07 19 00 "Water Repellents" for water repellents applied to unit masonry 

assemblies. 
4. Section 07 62 00 "Sheet Metal Flashing and Trim" for exposed sheet metal flashing and 

for furnishing manufactured reglets installed in masonry joints. 
5. Section 08 95 16 "Wall Vents" for wall vents (brick vents). 

1.2 DEFINITIONS 

A. CMU(s): Concrete masonry unit(s). 

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

1.3 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. 
3. Fabricated Flashing: Detail corner units, end-dam units, and other special applications. 

C. Samples for Initial Selection: 
1. Colored mortar. 
2. Weep holes/vents. 

D. Samples for Verification: For each type and color of the following: 
1.  Pigmented and colored-aggregate mortar. Make Samples using same sand and mortar 

ingredients to be used on Project. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

 

CONCRETE UNIT MASONRY 042200 - 2 of 10 

 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Material Certificates: For each type and size of the following: 
1. Masonry units. 

a. Include data on material properties and material test reports substantiating 
compliance with requirements. 

2. Cementitious materials. Include name of manufacturer, brand name, and type. 
3. Preblended, dry mortar mixes. Include description of type and proportions of ingredients. 
4. Grout mixes. Include description of type and proportions of ingredients. 
5. Reinforcing bars. 
6. Joint reinforcement. 
7. Anchors, ties, and metal accessories. 

C. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 
ingredients. 
1. Include test reports for mortar mixes required to comply with property specification. Test 

according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water 
retention, and ASTM C 91/C 91M for air content. 

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with 
compressive strength requirement. 

1.5 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. 

1.6 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. 
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1.7 FIELD CONDITIONS 

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work. Cover partially completed masonry when 
construction is not in progress. 
1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely 

in place. 

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 
three days after building masonry walls or columns. 

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 
masonry. 
1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 

coverings on ground and over wall surface. 
2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes, from mortar droppings. 
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 

splashing mortar and dirt onto completed masonry. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and 
color, or a uniform blend within the ranges accepted for these characteristics, from single 
source from single manufacturer for each product required. 

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including 
color for exposed masonry, from single manufacturer for each cementitious component and 
from single source or producer for each aggregate. 

2.2 PERFORMANCE REQUIREMENTS 

A. Provide unit masonry that develops indicated net-area compressive strengths at 28 days. 
1. Determine net-area compressive strength of masonry from average net-area 

compressive strengths of masonry units and mortar types (unit-strength method) 
according to TMS 602/ACI 530.1/ASCE 6. 

2.3 UNIT MASONRY, GENERAL 

A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by 
requirements in the Contract Documents. 

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such 
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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. 

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. 
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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. 
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. 
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1. For reinforced masonry, use Type S. 
2. For interior nonload-bearing partitions, use Type N. 

D. Grout for Unit Masonry: Comply with ASTM C 476. 
1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 

comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour height. 
2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for 

specified 28-day compressive strength indicated, but not less than 2500 psi. 
3. Provide grout with a slump of 8 to 11 inches as measured according to 

ASTM C 143/C 143M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 
1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 

to performance of the Work. 
2. Verify that foundations are within tolerances specified. 
3. Verify that reinforcing dowels are properly placed. 
4. Verify that substrates are free of substances that would impair mortar bond. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify actual 
locations of piping. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Build chases and recesses to accommodate items specified in this and other Sections. 

B. Leave openings for equipment to be installed before completing masonry. After installing 
equipment, complete masonry to match construction immediately adjacent to opening. 

C. Use full-size units without cutting if possible. If cutting is required to provide a continuous 
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 
unchipped edges. Allow units to dry before laying 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. 
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B. Lines and Levels: 
1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 

inch in 10 feet, or 1/2-inch maximum. 
2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 

from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum. 
3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet, 

3/8 inch in 20 feet, or 1/2-inch maximum. 
4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 

expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4 
inch in 20 feet, or 1/2-inch maximum. 

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch 
in 20 feet, or 1/2-inch maximum. 

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 
inch in 10 feet, or 1/2-inch maximum. 

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more 
than 1/16 inch. 

C. Joints: 
1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, 

with a maximum thickness limited to 1/2 inch. 
2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more 

than 1/8 inch. 
3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 

inch or minus 1/4 inch. 
4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 

1/8 inch. 

3.4 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. 
Avoid using less-than-half-size units, particularly at corners, 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. 
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G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of 
metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core. 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay hollow CMUs as follows: 
1. Bed face shells in mortar and make head joints of depth equal to bed joints. 
2. Bed webs in mortar in all courses of piers, columns, and pilasters. 
3. Bed webs in mortar in grouted masonry, including starting course on footings. 
4. Fully bed entire units, including areas under cells, at starting course on footings where 

cells are not grouted. 

B. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated. 

C. Cut joints flush where indicated to receive waterproofing unless otherwise indicated. 

3.6 MASONRY-JOINT REINFORCEMENT 

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch 
on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches. 
1. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls. 
2. Provide reinforcement not more than 8 inches above and below wall openings and 

extending 12 inches beyond openings in addition to continuous reinforcement. 

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 

C. Provide continuity at wall intersections by using prefabricated T-shaped units. 

D. Provide continuity at corners by using prefabricated L-shaped units. 

E. Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets, 
column fireproofing, pipe enclosures, and other special conditions. 

3.7 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE 

A. Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel 
or concrete, to comply with the following: 
1. Anchor masonry with anchors embedded in masonry joints and attached to structure as 

detailed on the drawngs. 

3.8 LINTELS 

A. Provide lintels where shown and where openings of more than 12 inches for brick-size units and 
24 inches for block-size units are shown without structural steel or other supporting lintels. 

B. Provide concrete or masonry lintels where indicated.  Provide loose steel lintels, concrete, or 
masonry lintels where lintel no type is specified. 
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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, 
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. 
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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: 
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: 

dkay
Snapshot
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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." 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

               BID SET ISSUANCE  

OCTOBER 3, 2023 

 
 

 

 

STRUCTURAL STEEL 05 12 00 - 3 of 6 

2.1 MATERIALS 

A. Structural Steel shall conform to the following unless otherwise noted: 

1. Channels, angles, plates and bars – ASTM A36 

2. Round HSS – ASTM A53, Grade B 

3. Square and rectangular HSS - ASTM A500, Grade B 

4. HP shapes – ASTM A572, Grade 50 

5. All others – ASTM A992, Grade 50 

B. Bolts shall be ASTM A325, or A490. A307 may be used, if approved by the Structural Engineer 
of Record. 

C. High Strength Bolts: 

1. Bolts: Use ASTM A325 or A490 bolts manufactured by Infasco or approved equal. ASTM 
F1852 twist-off type tension control bolts produced by manufacturer may be used if 
approved by the Structural Engineer of Record. 

2. Hardened washers: Use ASTM F436 washers manufactured by Infasco or approved equal. 

3. Heavy hex nuts: Use only ASTM A563 heavy hex nuts manufactured by Infasco or Unytite 
Inc. 

4. Galvanized Bolts: Where shown or noted as galvanized, bolts nuts and washers shall be 
hot-dip galvanized in compliance with ASTM A153. Nuts shall be lubricated in accordance 
with ASTM A563. Rotational capacity tests shall be performed on each assembly lot. 

D. Filler Metal: 

1. Electrodes: As required for matching base metal as specified in AWS “Structural Welding 
Code-Steel”. 

2. The electrodes and flux used for submerged arc welding shall be provided by the same 
manufacturer. The flux shall be free of contamination from dirt, mill scale and other foreign 
material. Fused flux used in welding shall not be reused. 

3. Filler metal for welding of new to existing steel shall be determined based on the test results 
conducted by a testing laboratory approved by the Structural Engineer of Record. 

E. Paint for Shop Coat, except as otherwise required for compatibility with finish paints as specified 
in Section 099000, shall be “Azeron H.S. Primer No. 88-555” by Tnemec, or a comparable 
suitable product by DuPont or Glidden. 
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PART 3 - EXECUTION 

3.1 DESIGN AND WORKMANSHIP 

A. Unless otherwise specified or indicated, the design, fabrication and erection of steel work included 
in this Contract shall conform to the Specifications for the Design, Fabrication and Erection of 
Structural Steel for Buildings, by the American Institute of Steel Construction, and the regulations 
of the Building Code, including all amendments made thereto, whichever is the more restrictive. 

B. Existing Conditions: 

1. Visit the project site and advise the Architect of any discrepancy or conflict. Field verify 
existing construction requirements, existing conditions, restrictions and clearances which 
may affect structural steel erection. 

2. Examine the substrates, adjoining construction and the conditions under which the work is 
to be installed. Do not proceed until unsuitable conditions have been corrected. Consider 
all conditions which will affect satisfactory erection of the structural steel. 

 

C. Erection: 

1. Check the alignment and elevations of all column supports and location of all anchor bolts 
with transit and level instruments before starting erection. Notify and obtain Structural 
Engineer of Record’s approval of methods proposed for correcting errors prior to 
proceeding with corrections. 

2. Drift pins may be used only to align the erected parts. They shall not be used in such 
manner as to distort or damage the steel. 

3. Make all necessary provisions for temporary shoring and bracing with connections of 
sufficient strength to sustain the imposed loads and for completion of erection where 
structural members are temporarily left out for erection at a later date. 

4. Base and Bearing Plates: 

a. Clean concrete and masonry bearing surfaces of deleterious materials and roughen 

as necessary to provide adequate bond. Clean bottom surface of base and bearing 

plates immediately prior to erection. 

b. Set loose and attached base plates and bearing plates for structural members on 

wedges or other adjusting devices. 

c. Tighten anchor bolts after supported members have been positioned and plumbed. 

Do not remove wedges or shims. Cut off protruding parts flush with edges of base 

or bearing plates prior to packing with grout. 

d. Pack grout solidly between bearing surfaces and steel or plates. Ensure that no voids 

remain. Finish exposed surfaces, protect installed materials, and allow to cure as per 

manufacturer’s specifications. 
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3.2 HIGH STRENGTH BOLTING 

A. High Strength Bolts shall be installed as per "Specification for Structural Joints using ASTM A325 
or A490 Bolts”. 

3.3 WELDING 

A. Materials and Workmanship: 

1. Welding shall be done in accordance with the Building Department and Fire Department 
Regulations and the requirements of the AWS “Structural Welding Code-Steel”, referenced 
herein. 

2. Peening: Used only after permission for its use is obtained from the Architect. 

3. Protection, storage and drying of welding electrodes shall be as specified in AWS 
“Structural Welding Code-Steel”. 

4. Groove welds shall be complete penetration welds unless otherwise shown. 

B. Welders and Welding Operators: 

1. Welders and welding operators to be employed for this work must be qualified as 
prescribed in AWS “Structural Welding Code-Steel” and carry current certification as 
required by the Department of Buildings. 

2. All costs for qualifying welders will be borne by the Contractor. 

3.4 SURFACE PRAPARATION AND PAINTING 

A. All steel shall be cleaned in accordance with SSPC SP-2 "Hand Tool Cleaning", except as 
specified below for "Architectural Steel”. 

B. After fabrication, steel shall receive a shop coat of paint to provide 2.0 - 4.0 mils dry film thickness, 
except for the following: 

1. Members to be encased in concrete. 

2. Areas within 2" of field welds. 

3. Contact surfaces of high-strength bolted connections. 

4. Surfaces receiving shear studs rebar dowels, etc. 

5. Milled surfaces (protect with an approved rust- inhibitive coating readily removable prior to 
erection, or of a type not requiring removal). 

6. Members which will receive cementitious fireproofing. 

7. Members to be galvanized. 
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C. After erection all damaged areas in the shop-coat, loosened scale, rust, exposed surfaces of 
bolts, nuts and washers, and all field welds and unpainted areas shall be cleaned to the same 
standards as for the shop coat and spot painted with the same paint used for the shop coat, at 
same film thickness. 

D. Steel surfaces which will be inaccessible after erection and are not concrete encased shall be 
painted prior to erection with an additional coat of shop paint. 

END OF SECTION 05 12 00 
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SECTION 05 31 00 – STEEL DECKING 

PART 1 - GENERAL 

1.1 REQUIREMENTS 

A. Provide metal decking in accordance with the Contract Documents. 

1.2 SCOPE 

A. The extent of Steel Decking is as shown on the Contract Documents and as herein specified. 
The General and Supplementary Conditions and Division 1 Specification sections apply to work 
of this section. 

B. Work included but not limited to: 

1. Metal deck shown on drawings, including required shoring. 

2. Steel flashing between metal deck and adjacent construction, and all other miscellaneous 
items and accessories required for the completion of metal deck work. 

3. Cutting and reinforcing of openings in metal deck. 

1.3 GENERAL PROVISIONS 

A. Standard Specifications and Codes issued by professional organizations and governmental 
agencies are specified hereinafter by basic designations and only the latest editions and 
revisions thereto shall apply to the work of this Section. 

B. Applicable Standard Specifications and Codes: 

1. The Building Code of New York State, latest edition. 

2. "Specification for the Design of Cold-Formed Steel Structural Members" issued by the 
American Iron and Steel Institute. 

3. "Code for Welding in Building Construction" issued by the American Welding Society. 

C. In case of any conflict between the referenced standards and these specifications, the one 
having more stringent requirements shall prevail. 

D. Tests of weight of zinc coating shall conform to ASTM A90. Test panels shall be not less than 3” 
x 6” cut from fabricated deck units equivalent to those to be furnished. A sample of the 
zinc-coated accessories shall be tested by the same method. Contractor shall submit copies of 
test reports to Architect for approval. 

E. Coordination: Carry out the work of this Section in coordination and cooperation with contiguous 
work of other trades and/or Contracts involved. 

BID SET ISSUANCE 
FEBRUARY 6, 2024 
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F. Inspection in Mill, Shop and Field: The material to be furnished shall be subject to inspection 
and tests in the mill, shop, and field by the Owner's inspectors, at no cost to the Contractor. 
However, inspection in the mill, shop or field will not relieve the Contractor of the responsibility 
to furnish satisfactory materials. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Metal Deck: Depths and gages are shown on the drawings. The types, design and function of 
metal decks shown are specified to products as manufactured by Canam USA (manufacturers 
of United Steel Deck products). Equivalent products meeting design requirements will be 
accepted if approved by the Architect prior to the award of the Contract. 

B. Finish Flashing: Of not less than 18 gauge galvanized sheet steel, except as approved for a 
particular use, to close openings between floor units and columns, beams and girders where 
required. 

C. Finishes: Composite metal deck shall be phosphatized / painted only on the side that will not be 
in contact with concrete. All other deck, closures, etc. shall be galvanized. 

2.2 ACCESSORIES 

A. Provide minimum 18 gauge galvanized end closures and change of direction plates, minimum 
18 gauge side closure plates. 

B. Include hanger tabs to be suspended from bottom of metal deck units. The hanger tabs shall be 
spaced 4'-0” on center, each way, designed to support maximum allowable load of 40 lbs. per 
hanger. 

C. Surface Finishes: Accessories shall receive, before being formed, a zinc coating conforming to 
ASTM A525, wiped coating designation G90. 

D. Where bottom of deck is above top flange of beam, provide permanent supporting seat or filler, 
18 gage minimum. 

PART 3 - EXECUTION 

3.1 DELIVERY, STORAGE, AND HANDLING 

A. Metal deck, miscellaneous items and accessories shall be delivered, stored, handled and 
installed, so as not to be damaged or deformed. Failure to wire brush and paint rusted areas 
immediately upon detection shall be cause for rejection. Decking stored at the site before 
erection shall be stacked on platforms or pallets and covered with tarpaulins or other suitable 
covering to provide weather tight enclosure while affording proper air circulation. The decking 
shall not be used for storage or as a working platform until the sheets have been securely 
fastened in position and shall not be damaged or overloaded during the entire construction 
period. 
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3.2 ERECTION 

A. Metal deck shall be installed according to the manufacturer's recommendations. Deck units 
shall be in lengths to span over three or more supports wherever possible. 

B. The deck shall be fastened to supporting steel by electric arc welding. Care shall be exercised 
in the selection of electrodes and amperage to provide positive welds and prevent high 
amperage blow holes. Welds shall be made from the top side of the deck with the welder 
following close behind the placement crew. 

C. Puddle welds shall be at least 3/4" diameter or an elongated weld having an equal perimeter. 
Fillet welds, when used, shall be approximately 1" long. Weld metal shall penetrate all layers of 
deck material at end laps and side joints and have good fusion to the supporting members. 

D. The minimum weld spacing shall be such as to hold the deck against a 30psf gross uplift and to 
provide lateral stability to the top flange of the supporting structural members. The weld spacing 
between the adjacent attachment points shall not exceed 12" on center. The adjacent sheets 
shall be fastened together at maximum spacing of 24” on center. 

E. All portions of Metal Deck omitted due to the installation of hoists or for future installation of 
mechanical equipment, chutes or other requirements shall be installed or patched and be 
repaired by this Contractor as directed by the Contractor at no additional cost to the Owner. 

F. Closures and Flashings: 

1. Furnish, install and weld into position, flashings of not less than No. 18 gauge sheet steel 
except as approved for a particular use, to close openings between floor units and 
columns, beams and girders where required. 

2. Provide where required, minimum 18 gauge galvanized end closure, side closure and 
change of direction plates. The appropriate gage shall be designed by a structural 
engineer in contractor’s employ and shown on the shop drawings submitted for 
Architect’s approval. 

3.3 CUTTING AND PATCHING 

A. Do all cutting and fitting as may be necessary to provide openings around columns, ducts and 
other penetrations required in connection with decking. All cutting and fitting shall be performed 
in accordance with the design drawings and approved shop drawings. 

B. In addition to the above, cut out and notch for pipes, conduits, etc. which will penetrate the 
metal deck and which are indicated on the Heating, Ventilating, Air Conditioning, Plumbing, 
Drainage, and Electrical drawings. 

C. Reinforce all openings to produce rigid installations in conformance with required design loads 
in the installed work. 

3.4 HANGER TABS 

A. Provide hanger tabs or tab extenders in such numbers and locations as required for ceiling 
suspension systems and mechanical and electrical requirements. Contractor shall carefully 
coordinate number and location of hanger tabs with the respective trades of the ceiling 
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construction. Unless otherwise directed, hanger tabs or tab extenders shall be spaced at 4'-0” 
on center, each way. 

B. END OF SECTION 05 31 00 
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SECTION 05 50 00 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, 
testing and services necessary to complete the work of metal fabrications as shown on the 
schedules, keynotes, drawings, as specified herein, and as may be required by conditions and 
authorities having jurisdiction, including, but not limited to, the following (NOT ALL USED):  

1. Steel framing and supports for mechanical and electrical equipment. 
2. Steel framing and supports for applications where framing and supports are not specified 

in other Sections. 
3. Prefabricated non-penetrating metal roof railings. 

B. Products furnished, but not installed, under this Section include the following: 

1. Loose steel lintels. 
2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts 

indicated to be cast into concrete or built into unit masonry. 
3. Steel weld plates and angles for casting into concrete for applications where they are not 

specified in other Sections. 

C. Related Requirements: 

1. Division 03 "Cast-in-Place Concrete" for installing anchor bolts, steel pipe sleeves, 
slotted-channel inserts, wedge-type inserts, and other items cast into concrete. 

2. Division 04 "Unit Masonry" for installing loose lintels, anchor bolts, and other items built 
into unit masonry. 

3. Division 05 "Structural Steel Framing," "Metal Stairs" for cast and extruded treads and 
nosings, "Pipe and Tube Railings," "Decorative Metal," "Decorative Metal Railings." 

1.3 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint 
and coating manufacturers' written recommendations to ensure that shop primers and topcoats 
are compatible with one another. 

B. Coordinate installation of metal fabrications that are anchored to or that receive other work.  
Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

               50% CDS  
JULY 17, 2023 

 

 

METAL FABRICATIONS 05 50 00 - 2 of 10 

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. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

               50% CDS  
JULY 17, 2023 

 

 

METAL FABRICATIONS 05 50 00 - 3 of 10 

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. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

               50% CDS  
JULY 17, 2023 

 

 

METAL FABRICATIONS 05 50 00 - 6 of 10 

1. Fabricate units from slotted channel framing where indicated. 
2. Furnish inserts for units installed after concrete is placed. 

C. Fabricate supports for operable partitions from continuous steel beams of sizes indicated with 
attached bearing plates, anchors, and braces as indicated.  Drill or punch bottom flanges of 
beams to receive partition track hanger rods; locate holes where indicated on operable partition 
Shop Drawings. 

D. Galvanize miscellaneous framing and supports where indicated. 

E. Prime miscellaneous framing and supports with zinc-rich primer where indicated. 

2.7 SHELF ANGLES 

A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete 
framing.  Provide horizontally slotted holes to receive 3/4-inch (19-mm) bolts, spaced not more 
than 6 inches (150 mm) from ends and 24 inches (600 mm) o.c., unless otherwise indicated. 

1. Provide mitered and welded units at corners. 
2. Provide open joints in shelf angles at expansion and control joints.  Make open joint 

approximately 2 inches (50 mm) larger than expansion or control joint. 

B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and 
concrete. 

C. Galvanize and prime shelf angles located in exterior walls. 

D. Prime shelf angles located in exterior walls with zinc-rich primer. 

E. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-
place concrete. 

2.8 LOOSE STEEL LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and 
recesses in masonry walls and partitions at locations indicated.  Fabricate in single lengths for 
each opening unless otherwise indicated.  Weld adjoining members together to form a single 
unit where indicated. 

B. Galvanize and prime loose steel lintels located in exterior walls. 

C. Prime loose steel lintels located in exterior walls with zinc-rich primer. 

D. Shop paint galvanized lintels. 

2.9 FINISHES, GENERAL 

A. Finish metal fabrications after assembly. 
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B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into 
surrounding surface. 

2.10 STEEL AND IRON FINISHES 

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel 
and iron hardware and with ASTM A 123/A 123M for other steel and iron products. 

1. Do not quench or apply post galvanizing treatments that might interfere with paint 
adhesion. 

B. Preparation for Shop Priming Galvanized Items:  After galvanizing, thoroughly clean railings of 
grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate process. 

C. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded 
in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated. 

1. Shop prime with universal shop primer unless zinc-rich primer is indicated. 

D. Preparation for Shop Priming:  Prepare surfaces to comply with requirements indicated below: 

1. Exterior Items:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
2. Items Indicated to Receive Zinc-Rich Primer:  SSPC-SP 6/NACE No. 3, "Commercial 

Blast Cleaning." 
3. Items Indicated to Receive Primers Specified in Section 099600 "High-Performance 

Coatings":  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
4. Other Items:  SSPC-SP 3, "Power Tool Cleaning." 

E. Shop Priming:  Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification 
No. 1:  Shop, Field, and Maintenance Painting of Steel," for shop painting. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

2.11 PREFABRICATED NON-PENETRATING METAL ROOF RAILINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by on of the 
following: 
1. Kee Safety, (Basis of Design: KeeGuard Safety Rail-Safety Guardrail) 
2. Tractel Ltd 
3. FIXFAST USA 

B. Substitutions: Requests for substitutions will be considered in accordance with provisions of 
Section 01 60 00 – Product Requirements. 

C. Systems 
1. Non-penetrating metal roof railing. 

a. Standards: System shall have top and mid rail in accordance with OSHA 
Standards - 29 CFR 1910.29 (b)(1)(2). 

b. Structural Load: 200 lb (90.7 kg), minimum, in any direction to all components in 
accordance with OSHA Regulation 29 CFR 1926.502. 
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c. Height: 42 inches (1067 mm), minimum. 
d. Railings: 1-5/8 inch (41 mm) O.D. hot rolled pickled electric weld tubing, free of 

sharp edges and snag points. 
e. Mounting Bases: Class 30 gray iron material cast with four receiver posts. Provide 

rubber pads on bottom of bases. 
f. Receiver Posts: Shall have a positive locking system into slots that allow rails to be 

mounted in any direction. Friction locking systems are not allowed. Receiver posts 
shall have drain holes. 

g. Accessories: 
1) Roof Pads: Provide the following pad under each base to protect roof 

membrane: 
a) Approved Product: BUR Pad. 

D. Finishes 
1. Finish: Factory finished powder coat paint. 
2. Color: Black 

E. Warranty 
1. Warranty: Provide manufacturer's two (2) year warranty. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal 
fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges 
and surfaces level, plumb, true, and free of rack; and measured from established lines and 
levels. 

B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are 
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections. 

C. Field Welding:  Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for 
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, 
and other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
masonry, or similar construction. 
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F. Corrosion Protection:  Coat concealed surfaces of aluminum that come into contact with grout, 
concrete, masonry, wood, or dissimilar metals with the following: 

1. Cast Aluminum:  Heavy coat of bituminous paint. 
2. Extruded Aluminum:  Two coats of clear lacquer. 

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Install framing and supports to comply with requirements of items being supported, 
including manufacturers' written instructions and requirements indicated on Shop Drawings. 

B. Anchor supports for operable partitions and overhead grilles securely to, and rigidly brace from, 
building structure. 

C. Support steel girders on solid grouted masonry, concrete, or steel pipe columns.  Secure girders 
with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of 
pipe columns. 

1. Where grout space under bearing plates is indicated for girders supported on concrete or 
masonry, install as specified in "Installing Bearing and Leveling Plates" Article. 

D. Install pipe columns on concrete footings with grouted baseplates.  Position and grout column 
baseplates as specified in "Installing Bearing and Leveling Plates" Article. 

1. Grout baseplates of columns supporting steel girders after girders are installed and 
leveled. 

3.3 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 
abraded areas.  Paint uncoated and abraded areas with the same material as used for shop 
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness. 

B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint are specified in Division 09. 

C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780/A 780M. 

3.4 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
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3. Separate and fold up metal banding; flatten and place along with other metal scrap for 
recycling in designated area. 

END OF SECTION 05 50 00 
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SECTION 05 52 13 - PIPE AND TUBE RAILINGS 

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 pipe and tube railings at interior egress 
stairs and exterior areas 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. Steel pipe and tube railings. 

2. Aluminum pipe and tube railings – Aluminum handrails, guard rails  

B. Related Sections: 

1. Division 05 "Metal Stairs" for steel tube railings attachments associated with metal stairs, 
2. Division 09 “Non-Structural Metal Framing" for metal backing for anchoring railings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design railings, including comprehensive engineering analysis by a qualified 
professional engineer, using performance requirements and design criteria indicated. 

B. General:  In engineering railings to withstand structural loads indicated, determine allowable 
design working stresses of railing materials based on the following: 

1. Steel:  72 percent of minimum yield strength. 
2. Aluminum:  The lesser of minimum yield strength divided by 1.65 or minimum ultimate 

tensile strength divided by 1.95. 

C. Structural Performance:  Railings shall withstand the effects of gravity loads and the following 
loads and stresses within limits and under conditions indicated: 

1. Handrails and Top Rails of Guards: 

a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction. 
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 
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2. Infill of Guards: 

a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. 
(0.093 sq. m). 

b. Infill load and other loads need not be assumed to act concurrently. 

D. 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. 

E. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Manufacturer's product lines of mechanically connected railings. 
2. Railing brackets. 
3. Grout, anchoring cement, and paint products. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

C. Samples for Verification:  For each type of exposed finish required. 

1. Sections of each distinctly different linear railing member, including handrails, top rails, 
posts, and balusters. 

2. Fittings and brackets. 

D. Delegated-Design Submittal:  For installed products 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. Qualification Data:  For qualified professional engineer and testing agency. 

B. Welding certificates. 

C. Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop primers 
certifying that shop primers are compatible with topcoats. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, according to ASTM E 894 and ASTM E 935. 
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1.6 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of railing from single source from single manufacturer. 

B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

C. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

1.7 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls and other construction contiguous with 
metal fabrications by field measurements before fabrication. 

1.8 COORDINATION AND SCHEDULING 

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 anchorages for railings.  Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items 
with integral anchors, that are to be embedded in concrete or masonry.  Deliver such items to 
Project site in time for installation. 

C. Schedule installation so wall attachments are made only to completed walls.  Do not support 
railings temporarily by any means that do not satisfy structural performance requirements. 

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. Steel Pipe and Tube Railings: 

a. King Architectural Metals 
b. Pisor Industries, Inc. 
c. Wagner, R & B, Inc.; a division of the Wagner Companies. 

 
2. Aluminum Pipe and Tube Railings: 

a. Pleasant Mount Welding, Inc. 
 

http://www.specagent.com/LookUp/?ulid=1544&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824803&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824804&mf=04&src=wd
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2.2 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller 
marks, rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as 
supported rails unless otherwise indicated. 

C. Adapters for mechanical attachment of aluminum pipe railing to steel metal stairs for protection 
of dissimilar metals. 

2.3 STEEL AND IRON 

A. Tubing:  ASTM A 500 (cold formed) or ASTM A 513. 

B. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless 
another grade and weight are required by structural loads. 

C. Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

D. Cast Iron:  Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless 
otherwise indicated. 

2.4 ALUMINUM 

A. Aluminum, General:  Provide alloy and temper recommended by aluminum producer and 
finisher for type of use and finish indicated, and with not less than the strength and durability 
properties of alloy and temper designated below for each aluminum form required. 

B. Extruded Structural Pipe and Round Tubing:  ASTM B 429, Alloy 6063-T6. 
1. Provide Standard Weight (Schedule 40) pipe, unless otherwise indicated. 

C. Plate and Sheet:  ASTM B 209, Alloy 6061-T6. 

D. Die and Hand Forgings:  ASTM B 247, Alloy 6061-T6. 

E. Castings:  ASTM B 26/B 26M, Alloy A356.0-T6. 

2.5 FASTENERS 

A. General:  Provide the following: 

1. Ungalvanized-Steel Railings:  Plated steel fasteners complying with ASTM B 633 or 
ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5 for zinc coating. 

2. Aluminum Railings:  Type 316 stainless-steel fasteners. 

B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and 
class required to produce connections suitable for anchoring railings to other types of 
construction indicated and capable of withstanding design loads. 
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C. Anchor pipe and tube railing to concrete with fascia flanges. 

D. Fasteners for Interconnecting Railing Components: 

1. Provide concealed fasteners for interconnecting railing components and for attaching 
them to other work, unless otherwise indicated. 

2. Provide concealed fasteners for interconnecting railing components and for attaching 
them to other work, unless exposed fasteners are unavoidable. 

3. Provide tamper-resistant flat-head machine screws for exposed fasteners unless 
otherwise indicated. 

E. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical 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, conducted by a qualified independent testing agency. 

1. Material for Exterior Locations and Where Stainless Steel is Indicated: Group 2 (A4) 
stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594 
(ASTM F 836M). 

2.6 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 
welded. 
1. For aluminum railings, provide type and alloy as recommended by producer of metal to 

be welded and as required for color match, strength, and compatibility in fabricated items. 

B. Etching Cleaner for Galvanized Metal:  Complying with MPI#25. 

C. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it. 

D. Shop Primers:  Universal Shop Paint. Note: Do not paint aluminum rails. 

E. 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. 

F. Epoxy Zinc-Rich Primer:  Complying with MPI#20 and compatible with topcoat. 

G. Shop Primer for Galvanized Steel:  Water based galvanized metal primer complying with 
MPI#134. 

H. Intermediate Coats and Topcoats:  Provide products that comply with Division 09. 

I. Epoxy Intermediate Coat:  Complying with MPI #77 and compatible with primer and topcoat. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. ICI Devoe Coatings 
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b. Benjamin Moore & Co. 
c. PPG Architectural Finishes Inc. 

J. Polyurethane Topcoat:  Complying with MPI #72 and compatible with undercoat. 

K. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for 
interior and exterior applications. 

L. Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion 
cement formulation for mixing with water at Project site to create pourable anchoring, patching, 
and grouting compound. 

1. Water-Resistant Product:  At exterior locations and where indicated provide formulation 
that is resistant to erosion from water exposure without needing protection by a sealer or 
waterproof coating and that is recommended by manufacturer for exterior use. 

2. At exterior rails provide as required sealant, base plate and weep holes to address 
migration and discharge of water penetration. 

2.7 FABRICATION 

A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, 
member sizes and spacing, details, finish, and anchorage, but not less than that required to 
support structural loads. 

B. Assemble railings in the shop to greatest extent possible to minimize field splicing and 
assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly 
mark units for reassembly and coordinated installation.  Use connections that maintain 
structural value of joined pieces. 

C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius 
of approximately 1/32 inch (1 mm) unless otherwise indicated.  Remove sharp or rough areas 
on exposed surfaces. 

D. Form work true to line and level with accurate angles and surfaces. 

E. Fabricate connections that will be exposed to weather in a manner to exclude water.  Provide 
weep holes where water may accumulate. 

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items. 

G. Connections:  Fabricate railings with welded connections unless otherwise indicated. 

H. Welded Connections:  Cope components at connections to provide close fit, or use fittings 
designed for this purpose.  Weld all around at connections, including at fittings. 

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 flux immediately. 
4. At exposed connections, finish exposed surfaces smooth and blended so no roughness 

shows after finishing and welded surface matches contours of adjoining surfaces. 
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I. Welded Connections for Aluminum Pipe:  Fabricate railings to interconnect members with 
concealed internal welds that eliminate surface grinding, using manufacturer's standard system 
of sleeve and socket fittings. 

J. Nonwelded Connections:  Connect members with concealed mechanical fasteners and fittings.  
Fabricate members and fittings to produce flush, smooth, rigid, hairline joints. 
1. Fabricate splice joints for field connection using an epoxy structural adhesive if this is 

manufacturer's standard splicing method. 

K. Form changes in direction as follows: 

1. By bending or by inserting prefabricated elbow fittings. 

L. Bend members in jigs to produce uniform curvature for each configuration required; maintain 
cross section of member throughout entire bend without buckling, twisting, cracking, or 
otherwise deforming exposed surfaces of components. 

M. Close exposed ends of railing members with prefabricated end fittings. 

N. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated.  Close ends 
of returns unless clearance between end of rail and wall is 1/4 inch (6 mm) or less. 

O. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, 
and anchors to interconnect railing members to other work unless otherwise indicated. 

1. At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-
resistant fillers, or other means to transfer loads through wall finishes to structural 
supports and prevent bracket or fitting rotation and crushing of substrate. 

P. Provide inserts and other anchorage devices for connecting railings to concrete or masonry 
work.  Fabricate anchorage devices capable of withstanding loads imposed by railings.  
Coordinate anchorage devices with supporting structure. 

Q. For railing posts set in concrete, provide stainless-steel sleeves not less than 6 inches (150 
mm) long with inside dimensions not less than 1/2 inch (13 mm) greater than outside 
dimensions of post, with metal plate forming bottom closure. 

R. For removable railing posts, fabricate slip-fit sockets from stainless-steel tube or pipe whose ID 
is sized for a close fit with posts; limit movement of post without lateral load, measured at top, to 
not more than one-fortieth of post height.  Provide socket covers designed and fabricated to 
resist being dislodged. 

1. Provide chain with eye, snap hook, and staple across gaps formed by removable railing 
sections at locations indicated.  Fabricate from same metal as railings. 

S. Toe Boards:  Where indicated, provide toe boards at railings around openings and at edge of 
open-sided floors and platforms.  Fabricate to dimensions and details indicated. 
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2.8 FINISHES, GENERAL 

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:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 

D. Provide exposed fasteners with finish matching appearance, including color and texture, of 
railings. 

2.9 STEEL AND IRON FINISHES 

A. For Interior nongalvanized steel railings, provide nongalvanized ferrous-metal fittings, brackets, 
fasteners, and sleeves, except galvanize anchors to be embedded in exterior concrete or 
masonry. 

B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with [SSPC-
SP 6/NACE No. 3, "Commercial Blast Cleaning." 

C. Primer Application:  Apply shop primer to prepared surfaces of railings unless otherwise 
indicated.  Comply with requirements in SSPC-PA 1, "Paint Application Specification No. 1:  
Shop, Field, and Maintenance Painting of Steel," for shop painting.  Primer need not be applied 
to surfaces to be embedded in concrete or masonry. 

1. Shop prime uncoated railings with universal shop primer unless otherwise indicated. 
2. Do not apply primer to galvanized surfaces. 

D. Shop-Painted Finish:  Comply with Division 09 “Painting.” 

1. Color:  As selected by Architect from manufacturer's full range. 

 

2.10 ALUMINUM FINISHES 

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes. 

B. Class II, Clear Anodic Finish:  AA-M12C22A31 (Mechanical Finish:  nonspecular as fabricated; 
Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class II, clear coating 
0.010 mm or thicker) complying with AAMA 611. 

C. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign matter 
and leave surfaces chemically clean. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify 
that locations of concealed reinforcements have been clearly marked for Installer.  Locate 
reinforcements and mark locations if not already done. 

3.2 INSTALLATION, GENERAL 

A. Fit exposed connections together to form tight, hairline joints. 

B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in 
location, alignment, and elevation; measured from established lines and levels and free of rack. 

1. Do not weld, cut, or abrade surfaces of railing components that have been coated or 
finished after fabrication and that are intended for field connection by mechanical or other 
means without further cutting or fitting. 

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m). 
3. Align rails so variations from level for horizontal members and variations from parallel 

with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet (5 
mm in 3 m). 

C. Corrosion Protection:  Coat concealed surfaces of aluminum that will be in contact with grout, 
concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint. 

D. Adjust railings before anchoring to ensure matching alignment at abutting joints. 

E. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for 
securing railings and for properly transferring loads to in-place construction. 

3.3 RAILING CONNECTIONS 

A. Welded Connections:  Use fully welded joints for permanently connecting railing components.  
Comply with requirements for welded connections in "Fabrication" Article whether welding is 
performed in the shop or in the field. 

B. Nonwelded Connections:  Use mechanical or adhesive joints for permanently connecting railing 
components.  Use wood blocks and padding to prevent damage to railing members and fittings.  
Seal recessed holes of exposed locking screws using plastic cement filler colored to match 
finish of railings. 

C. Expansion Joints:  Install expansion joints at locations indicated but not farther apart than 
required to accommodate thermal movement.  Provide slip-joint internal sleeve extending 2 
inches (50 mm) beyond joint on either side, fasten internal sleeve securely to one side, and 
locate joint within 6 inches (150 mm) of post. 
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3.4 ANCHORING POSTS 

A. Use metal sleeves preset and anchored into concrete for installing posts.  After posts have been 
inserted into sleeves, fill annular space between post and sleeve with nonshrink, nonmetallic 
grout or anchoring cement, mixed and placed to comply with anchoring material manufacturer's 
written instructions. 

B. Form or core-drill holes not less than 5 inches (125 mm) deep and 3/4 inch (20 mm) larger than 
OD of post for installing posts in concrete.  Clean holes of loose material, insert posts, and fill 
annular space between post and concrete with nonshrink, nonmetallic grout or anchoring 
cement, mixed and placed to comply with anchoring material manufacturer's written 
instructions. 

C. Cover anchorage joint with flange of same metal as post, welded to post after placing anchoring 
material. 

D. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by 
conditions, connected to posts and to metal supporting members as follows: 

1. For aluminum pipe railings, attach posts using fittings designed and engineered for this 
purpose. 

2. For stainless-steel pipe railings, weld flanges to post and bolt to supporting surfaces. 
3. For steel pipe railings, weld flanges to post and bolt to metal supporting surfaces. 

E. Install brackets and adapters to mechanically secure aluminum guardrail posts to steel stair 
framing to provide separation between dissimilar metals.  

3.5 ATTACHING RAILINGS 

A. Anchor railing ends at walls with round flanges anchored to wall construction and welded to 
railing ends. 

B. Anchor railing ends to metal surfaces with flanges bolted to metal surfaces and welded to railing 
ends. 

C. Attach railings to wall with wall brackets, except where end flanges are used.  Provide brackets 
with 1-1/2-inch (38-mm) clearance from inside face of handrail and finished wall surface.  
Locate brackets as indicated or, if not indicated, at spacing required to support structural loads. 

1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt. 
2. Locate brackets as indicated or, if not indicated, at spacing required to support structural 

loads. 

D. Secure wall brackets and railing end flanges to building construction as follows: 

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger 
or lag bolts. 

2. For hollow masonry anchorage, use toggle bolts. 
3. For wood stud partitions, use hanger or lag bolts set into studs or wood backing between 

studs.  Coordinate with carpentry work to locate backing members. 
4. For steel-framed partitions, use self-tapping screws fastened to steel framing or to 

concealed steel reinforcements. 
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5. For steel-framed partitions, use toggle bolts installed through flanges of steel framing or 
through concealed steel reinforcements. 

3.6 ADJUSTING AND CLEANING 

A. Clean aluminum and stainless steel by washing thoroughly with clean water and soap and 
rinsing with clean water. 

B. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 
abraded areas of shop paint, and paint exposed 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. 

C. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint are specified in Division 09 “Painting.” 

D. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780. 

3.7 PROTECTION 

A. Protect finishes of railings from damage during construction period with temporary protective 
coverings approved by railing manufacturer.  Remove protective coverings at time of 
Substantial Completion. 

B. Restore finishes damaged during installation and construction period so no evidence remains of 
correction work.  Return items that cannot be refinished in the field to the shop; make required 
alterations and refinish entire unit, or provide new units. 

3.8 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
 
END OF SECTION 05 52 13 
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SECTION 06 10 00 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, 
testing and services necessary to complete the work of rough carpentry as shown on the 
schedules, keynotes, drawings, as specified herein, and as may be required by conditions and 
authorities having jurisdiction, including, but not limited to, the following: 

1. Wood Preservative Treated Lumber. 
2. Fire Retardant Treated Lumber. 
3. Misc. Lumber. 
4. Plywood backing panels. 
5. Un-Treated roof related solid blocking, beveled siding, and plywood. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. 

3. Data for each type of fastener and anchor.  

B. Mockups: 

1. Construct 4 foot long mockups of each roof blocking assembly, to show how it will fit, get 
fastened to, and relate to adjoining building components. 

2. Obtain the Architect’s approval of each mock up before proceeding with the work. 
Remove and replace mockups that are rejected; approved mockups may be left in place 
and incorporated into the finished project.  

 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For dimension lumber specified to comply with minimum allowable 
unit stresses.  Indicate species and grade selected for each use and design values 
approved by the ALSC Board of Review. 

B. Evaluation Reports:  For the following, from ICC-ES: 

1. Wood-preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Powder-actuated fasteners. 
4. Expansion anchors. 
5. Metal framing anchors. 
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1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-
retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Certified Wood:  Materials shall be produced from wood obtained from forests certified by an 
FSC-accredited certification body to comply with FSC STD-01-001, "FSC Principles and Criteria 
for Forest Stewardship". 

B. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on 

end or back of each piece or omit grade stamp and provide certificates of grade 
compliance issued by grading agency. 

3. Provide dressed lumber, S4S, unless otherwise indicated. 

C. Maximum Moisture Content of Lumber:  15 percent for 2-inch nominal thickness or less, 19 
percent for more than 2-inch nominal thickness unless otherwise indicated. 

D. Roof blocking:  
1. Construction grade Douglas Fir, kiln dried to 15% 
2. Utility grade beveled cedar or redwood siding, or equivalent synthetic lumber products. 
3. APA rated CDX plywood panels, assembled with exterior glue.   

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior 
construction not in contact with the ground, Use Category UC3b for exterior construction not in 
contact with the ground, and Use Category UC4a for items in contact with the ground. 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium.  Do not use inorganic boron (SBX) for sill plates. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 
material that is warped or that does not comply with requirements for untreated material 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application:  Treat all rough carpentry unless otherwise indicated.  
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1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 
contact with masonry or concrete. 

3. Wood framing and furring attached directly to the interior of below-grade exterior masonry 
or concrete walls. 

4. Wood framing members that are less than 18 inches above the ground in crawlspaces or 
unexcavated areas. 

5. Do not treat roof related blocking or plywood. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Where fire-retardant-treated materials are indicated, use materials complying with 
requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a flame 
spread index of 25 or less when tested according to ASTM E 84, and with no evidence of 
significant progressive combustion when the test is extended an additional 20 minutes, and with 
the flame front not extending more than 10.5 feet beyond the centerline of the burners at any 
time during the test. 

1. Use treatment that does not promote corrosion of metal fasteners. 

2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-
retardant-treated lumber and plywood by pressure process after being subjected to 
accelerated weathering according to ASTM D 2898.  Use for exterior locations and where 
indicated. 

3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where 
exterior type is not indicated. 

C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Kiln-dry plywood 
after treatment to a maximum moisture content of 15 percent. 

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 
agency. 

E. Application:  Treat all rough carpentry items indicated on Drawings, and the following: 

1. Concealed blocking. 
2. Plywood backing panels. 

F. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer, which meet or exceed those of basis-of-design products.  Manufacturer's 
published values shall be determined from empirical data or by rational engineering analysis 
and demonstrated by comprehensive testing performed by a qualified independent testing 
agency. 
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2.4 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Rooftop equipment bases and support curbs. 
4. Cants. 
5. Furring. 
6. Grounds 

B. Provide miscellaneous lumber for support or attachment of other construction in the following 
locations (whether indicated on the plans or not): 

 
1. All wall mounted counters, shelf millwork units of any kind, and items furnished by the 

owner requiring wood blocking. 
2. Any recessed items requiring wood blocking for attachment and or leveling. 
3. Any and all construction elements requiring anchoring to walls and or structure. 

 

C. For items of dimension lumber size, provide Construction or No. 2 grade lumber of any species. 

D. For concealed boards, provide lumber with 15 percent maximum moisture content and any 
of the following species and grades: 

1. Mixed southern pine; No. 2 grade; SPIB. 
2. Eastern softwoods; No. 2 Common grade; NeLMA. 
3. Northern species; No. 2 Common grade; NLGA 

2.5 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels:  DOC PS 1, fire-retardant treated, in thickness indicated or, if not 
indicated, not less than 3/4-inch nominal thickness. 

2.6 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M. 

B. Power-Driven Fasteners:  NES NER-272. 

C. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, where 
indicated, flat washers. 
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D. Fasteners for roof related blocking shall be hot dipped galvanized steel; or steel with a 
proprietary rust inhibiting coating. Utilize minimum #12 diameter screws where ever possible;  
nails if used, shall have annular ring shanks. Do not use “dry-wall” screws to assemble roof 
related wood blocking. Anchors bolts shall have be formed of 1/2 inch diameter steel. Drilled 
anchors shall have 1/4 inch diameter shanks.   

2.7 METAL FRAMING ANCHORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following 
provide products by one of the following available manufacturers offering products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Cleveland Steel Specialty Co. 
2. KC Metals Products, Inc. 
3. Phoenix Metal products, Inc. 
4. Simpson Strong-Tie Co., Inc. 
5. USP Structural Connectors. 

B. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer that meet or exceed those indicated.  Manufacturer's published values shall be 
determined from empirical data or by rational engineering analysis and demonstrated by 
comprehensive testing performed by a qualified independent testing agency. 

C. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, 
G60 coating designation. 

1. Use for interior locations unless otherwise indicated. 

D. Hot-Dip, Heavy-Galvanized Steel Sheet:  ASTM A 653/A 653M; structural steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G185 coating designation; and not less than 0.036 inch thick. 

1. Use for wood-preservative-treated lumber and where indicated. 

2.8 MISCELLANEOUS MATERIALS 

A. Sill-Sealer Gaskets:  Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill 
sealer; 1-inch nominal thickness, compressible to 1/32 inch; selected from manufacturer's 
standard widths to suit width of sill members indicated. 

B. Sill-Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 
standard widths to suit width of sill members indicated. 

C. Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, butyl 
rubber or rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum 
foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch (0.6 
mm). 

D. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry:  Formulation complying 
with ASTM D 3498 that is approved for use indicated by adhesive manufacturer. 

http://www.specagent.com/LookUp/?uid=123456798959&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798960&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798962&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798963&mf=04&src=wd
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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. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00  

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 
 

INTERIOR ARCHITECTURAL WOODWORK 06 40 23 - 2 of 10 
 

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." 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00  

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 
 

INTERIOR ARCHITECTURAL WOODWORK 06 40 23 - 3 of 10 
 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet-work 
is completed, and HVAC system is operating and will maintain temperature and relative humidity 
at occupancy levels during the remainder of the construction period. 

B. Field Measurements:  Where woodwork is indicated to be fitted to other construction, check actual 
dimensions of other construction by accurate field measurements before fabrication, and show 
recorded measurements on final shop drawings.  Coordinate fabrication schedule with 
construction progress to avoid delaying the Work. 
1. Verify locations of concealed framing, blocking, reinforcements, and furring that support 

woodwork by accurate field measurements before being enclosed.  Record measurements 
on final shop drawings. 

2. Where field measurements cannot be made without delaying the Work, guarantee 
dimensions and proceed with fabricating woodwork without field measurements.  Provide 
allowance for trimming at site and coordinate construction to ensure that actual dimensions 
correspond to guaranteed dimensions. 

1.8 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units 
of Work specified in other Sections to ensure that interior architectural woodwork can be supported 
and installed as indicated. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Provide materials that comply with requirements of the AWI quality standard for each 
type of woodwork and quality grade indicated and, where the following products are part of interior 
woodwork, with requirements of the referenced product standards that apply to product 
characteristics indicated: 

B. Lumber:  DOC PS 20 and the following grading rules: 
1. NeLMA:  Northeastern Lumber Manufacturers' Association, "Standard Grading Rules for 

Northeastern Lumber." 
2. NLGA:  National Lumber Grades Authority, "Standard Grading Rules for Canadian 

Lumber." 

C. Factory mark each piece of lumber with grade stamp of inspection agency indicating grade, 
species, moisture content at time of surfacing, and mill. 
1. For exposed lumber, mark grade stamp on end or back of each piece, or omit grade stamp 

and provide certificates of grade compliance issued by inspection agency. 

D. Hardboard:  AHA A135.4.  

E. MDF:  ANSI A208.2, Grade 130 made with binder containing no urea-formaldehyde resin. 

F. Particleboard:  ANSI A208.1, Grade M-2, made with binder containing no urea-formaldehyde 
resin. 
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G. Melamine-Faced Particleboard:  Particleboard complying with ANSI A208.1, Grade M-2, finished 
on both faces with thermally fused, melamine-impregnated decorative paper and complying with 
requirements of NEMA LD3, Grade VGL, for test methods 3.3, 3.4, 3.6, 3.8, and 3.10. 
1. Color:  White.  

H. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated, or if not indicated, as 
required by woodwork quality standard. 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

high-pressure decorative laminates that may be incorporated in the Work include, but are 
not limited to, the following: 
a. Wilsonart 
b. Formica Corporation. 
c. Laminart. 
d. Nevamar Corp. 
e. Pioneer Plastics Corp. 
f. Westinghouse Electric Corp.; Specialty Products Div. 
g. Ralph Wilson Plastics Co. 

I. Adhesive for Bonding Plastic Laminate:  Contact cement. 

J. Adhesive for Bonding Plastic Laminate:  Aliphatic resin. 

2.2 CABINET HARDWARE AND ACCESSORY MATERIALS 

A. General:  Manufacturer's standard units complying with ANSI A156.9, of type, material, size, and 
finish as selected from manufacturer's standard choices. 
1. Exposed Hardware Finishes:  For exposed hardware, provide manufacturer’s standard 

satin finished or brushed aluminum. 

B. Hardware Standard:  Comply with BHMA A156.9 for items indicated by reference to BHMA 
numbers or referenced to this standard. 

C. For concealed hardware provide manufacturer's standard finish that complies with product class 
requirements of BHMA A156.9. 

D. Clear, Tempered Float Glass for Doors:  ASTM C 1048, Kind FT, Condition A, Type I, Class 1, 
Quality q3; manufactured by horizontal (roller hearth) process, with exposed edges seamed before 
tempering, 6 mm thick, unless otherwise indicated. 

E. Clear, Tempered Float Glass for Shelves:  ASTM C 1048, Kind FT, Condition A, Type I, Class 1, 
Quality q3; with exposed edges seamed before tempering, 6 mm thick, unless otherwise indicated. 

 
2.3 INSTALLATION MATERIALS 

 
A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln dried to less 

than 15 percent moisture content. 
 
B. Screws:  Select material, type, size, and finish required for each use.  Comply with ASME B18.6.1 

for applicable requirements. 
 
1. For metal framing supports, provide screws as recommended by metal-framing 

manufacturer. 
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C. Nails:  Select material, type, size, and finish required for each use.  Comply with FS FF-N-105 for 
applicable requirements. 

 
D. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  

Provide nonferrous metal or hot-dip galvanized anchors and inserts on inside face of exterior 
walls and elsewhere as required for corrosion resistance.  Provide toothed steel or lead expansion 
bolt devices for drilled-in-place anchors. 

 
2.4 FABRICATION, GENERAL 

 
A. Interior Woodwork Grade:  Provide interior woodwork complying with the referenced quality 

standard and of the following grade: 
1. Grade:  Custom. 

 
B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood 

moisture content in relation to relative humidity conditions existing during time of fabrication and 
in installation areas. 

 
C. Fabricate woodwork to dimensions, profiles, and details indicated.  Ease edges to radius indicated 

for the following: 
 
1. Corners of cabinets and edges of solid-wood (lumber) members 3/4 inch thick or less:  1/16 

inch. 
2. Edges of rails and similar members more than 3/4 inch thick:  1/8 inch. 
3. Corners of cabinets and edges of solid-wood (lumber) members and rails:  1/16 inch. 

 
D. Complete fabrication, including assembly, finishing, and hardware application, before shipment 

to Project site to maximum extent possible.  Disassemble components only as necessary for 
shipment and installation.  Where necessary for fitting at site, provide ample allowance for 
scribing, trimming, and fitting. 

 
E. Shop-cut openings, to maximum extent possible, to receive hardware, appliances, plumbing 

fixtures, electrical work, and similar items.  Locate openings accurately and use templates or 
roughing-in diagrams to produce accurately sized and shaped openings.  Smooth edges of 
cutouts and, where located in countertops and similar exposures, seal edges with a water-
resistant coating. 

 
F. Install glass to comply with applicable requirements of Division 8 Section "Glazing" and of FGMA 

"Glazing Manual."  For glass in wood frames, secure glass with removable stops. 
 
2.5 WOOD CABINETS (CASEWORK) WITH TRANSPARENT FINISH 

 
A. Quality Standard:  Comply with AWI Section 400 requirements for wood cabinets.  Joints of 

cabinets shall be multiple doweled, glued and screwed, with full frame top and solid bottom. 
 
1. Grade:  Custom. 

 
 
B. AWI Type of Cabinet Construction:  Reveal overlay. 
 
C. Wood Species for Exposed Surfaces:  Red oak, rift sawn/cut, unless noted otherwise. 

1. Matching of Veneer Leaves:  Slip match. 
2. Veneer Matching Within Panel Face:  Balance match. 

 
D. Semiexposed Surfaces:  Provide surface materials indicated below: 
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1. Surfaces Other than Drawer Bodies:  Match species and cut indicated for exposed 

surfaces. 
2. Drawer Sides and Backs:  Solid hardwood lumber, same species indicated for exposed 

surfaces, shop finished. 
3. Drawer Bottoms:  ¼ inch tempered hardboard. 

 
2.6 PLASTIC LAMINATE FACE CASEWORK 

 
A. Face Style:  Reveal overlay. 
 
B. Face Frame: 1-by-1-5/8-inch solid wood frame rails and stiles with glued mortise and tenon joints. 
 
C. Concealed Surfaces:  Sound and dry solid wood, plywood, or particleboard without defects 

affecting strength, utility, or stability. 
 
D. Sides, Dividers, Tops, Bottoms, Shelves, and Stretchers:  Plastic laminate GP 28 on 1/2-inch-

thick particleboard.  Provide stretchers for top of base cabinet. 
 
E. Back Panels: 1/4-inch-thick hardboard with thermoset decorative panels on interior surfaces 

fastened to rear edge of end panels and to top and bottom rails. 
 
F. Exposed Edge Treatment:  Edge doors and drawer fronts with 3mm PVC edge banding. Color 

and finish to match plastic laminate of exposed faces. 
 
G. Semi-Exposed Edge Treatment:  Edge top of drawer body with high-impact plastic tee edging.  

Edge remaining casework surfaces with plastic laminate GP 28 matching adjoining plastic 
laminate in color, pattern, and finish. 

 
H. Doors, Drawer Fronts, Fixed Panels, Toeboards, and Ends:  Plastic laminate meeting NEMA 

GP 28 standard for vertical grade on 3/4-inch-thick particleboard. 
 
I. Drawers:  Fabricate with front, bottom, and back rabbeted in sides and secured with glue and 

mechanical fasteners as follows: 
1. Subfronts, Sides, and Backs: 1/2-inch-thick particleboard. 
2. Bottoms:  Not less than 1/2-inch-thick particleboard. 
3. Drawer Suspension:  Provide for a minimum capacity of 75 lbf, with twin-track, side-

mounted, drawer-glide suspension with nylon rollers.  Provide self-closing feature and 
positive stop. 

 
J. Joinery:  Rabbet backs flush into end panels and secure with concealed mechanical fasteners.  

Connect tops and bottoms of wall cabinets and bottoms and stretchers of base cabinets to ends 
and dividers with mechanical fasteners.  Rabbet tops, bottoms, and backs into end panels. 

 
2.7 COUNTERTOPS, PLASTIC LAMINATE 

 
A. General:  Comply with ANSI A161.2. 

 
1. Solid color plastic laminate. 

 
B. Plastic Laminate Substrate:  Comply with ASTM D 1037. 

 
1. Particleboard:  Comply with ANSI A208.1, 45-lb/cu. ft. density, not less than 3/4 inch thick. 
2. Medium-Density Fiberboard:  Comply with ANSI A208.2, not less than 3/4 inch thick. 
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C. Plastic Laminate Substrate for Countertop with Sink:  Exterior grade plywood or phenolic resin 
particleboard complying with ASTM D 1037. 

 
D. Backer Sheet:  Provide BK 20 backer sheet wherever the unsupported countertop area exceeds 

4 sq. ft. and substrate is 3/4 inch thick; 6 sq. ft. and substrate is 1 inch thick; 8 sq. ft. and substrate 
is 1-1/8 inch or thicker. 

 
E. Countertop, Backsplash, and Endsplash Plastic Laminate:  NEMA GP 50 standard. 
 
F. Configuration:  Provide countertops with the following front style, cove, and backsplash style: 

 
1. Front Style:  Self-edge. 
2. Cove:  Applied. 
3. Backsplash and Endsplash Style:  Square edge without scribe. 

 
2.8 SHOP FINISHING OF WOOD CABINETS FOR TRANSPARENT FINISH 

 
A. Quality Standard:  Comply with AWI Section 1500, unless otherwise indicated. 

 
1. Grade:  Provide finishes of same grades as items to be finished. 

 
B. General:  The entire finish of wood cabinets is specified in this Section, regardless of whether 

shop applied or applied after installation. 
1. Shop Finishing:  To the greatest extent possible, finish cabinets at the fabrication shop.  

Defer only final touch up, cleaning, and polishing until after installation. 
 
C. Preparations for Finishing:  Comply with referenced quality standard for sanding, filling 

countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing 
architectural woodwork, as applicable to each unit of work. 
 
1. Backpriming:  Apply one coat of sealer or primer compatible with finish coats to concealed 

surfaces of woodwork, including backs of trim, cabinets, paneling, and ornamental work 
and the underside of countertops.  Apply 2 coats to back of paneling.  Concealed surfaces 
of plastic laminate-clad woodwork do not require backpriming when surfaced with plastic 
laminate or thermoset decorative overlay. 

 
D. Open Finish for Open-Grain Woods:  Do not apply filler to open-grain woods. 
 
E. Transparent Finish:  Comply with requirements indicated below for grade, finish system, staining, 

and sheen, with sheen measured on 60-degree gloss meter per ASTM D 523. 
 
1. Grade:  Custom. 
2. AWI Finish System TR-4:  Conversion varnish. 
3. Staining:  None required. 
4. Sheen:  Semigloss 55-75 gloss units. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Condition woodwork to average prevailing humidity conditions in installation areas before 
installing. 
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B. Before installing architectural woodwork, examine shop-fabricated work for completion and 
complete work as required, including back priming and removal of packing. 

3.2 INSTALLATION 

A. Quality Standard:  Install woodwork to comply with AWI Section 1700 for the same grade specified 
in Part 2 of this Section for type of woodwork involved. 

B. Install woodwork plumb, level, true, and straight with no distortions.  Shim as required with 
concealed shims.  Install to a tolerance of 1/8 inch in 96 inches 

C. Scribe and cut woodwork to fit adjoining work and refinish cut surfaces or repair damaged finish at 
cuts. 

D. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure to 
grounds, stripping and blocking with countersunk, concealed fasteners and blind nailing as 
required for complete installation.  Use fine finishing nails for exposed nailing, countersunk and 
filled flush with woodwork and matching final finish where transparent finish is indicated. 

E. Cabinets:  Install without distortion so that doors and drawers fit openings properly and are 
accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation.  Complete the installation of hardware and accessory items as indicated. 
1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a 

straight line. 
2. Maintain veneer sequence matching of cabinets with transparent finish. 

F. Tops:  Anchor securely to base units and other support systems as indicated.  Calk space between 
backsplash and wall with specified sealant. 
1. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation from 

a straight line. 

G. Complete the finishing work specified in this Section to the extent not completed at shop or before 
installation of woodwork.  Fill nail holes with matching filler where exposed.  Apply specified finish 
coats, including stains and paste fillers if any, to exposed surfaces where only sealer/prime coats 
were applied in the shop. 

H. Refer to Division 9 Sections for final finishing of installed architectural woodwork. 

3.3 ADJUSTING AND CLEANING 

A.  Repair damaged and defective woodwork where possible to eliminate functional and visual 
defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean woodwork on exposed and semiexposed surfaces.  Touch up shop-applied finishes to 
restore damaged or soiled areas. 
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3.4 PROTECTION 

A. Provide final protection and maintain conditions in a manner acceptable to fabricator and Installer 
that ensures that woodwork is without damage or deterioration at the time of Substantial 
Completion. 

3.5 WASTE MANAGEMENT 

A. Coordinate with Division 01. 
1. Separate and recycle cut-offs and waste materials and material packaging in accordance 

with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

3.6 CABINET HARDWARE AND ACCESSORY SCHEDULE 
 

A. BHMA numbers are used below to designate hardware requirements, except as otherwise 
indicated. 

B. Butt Hinges:  2-3/4-inch, 5-knuckle steel hinges made from 0.095-inch-thick metal, and as follows: 
1. Semiconcealed Hinges for Overlay Doors:  B01521. 
2. Rockford Process Control- #IH-375-26D 
3. Dull Chrome 

 

C. Pulls:  Contemporary Aluminum Edge Pull. 
1. Richelieu Hardware-Contemporary Edge Pull, 9595 -7 9/16” 
2. Stainless steel 

D. Catches:  As follows: 
1. Magnetic Catches:  B03141. 
2. Push-in Magnetic Catches:  B03131. 
3. Friction Catches:  B03033. 
4. Ball Friction Catches:  B03013. 

E. Adjustable Shelf Standards:  B04071. 
1. Shelf Rests for Standards:  B04081. 
2. KV or equal -Heavy-duty stainless-steel single slotted adjustable shelf brackets and 

fasteners and shelf rests 
 

F. Drawer Suspension:  Epoxy coated self-closing drawer slides with nylon rollers, 2 stage positive 
stops, and rated for the following loads: 
1. Drawer Slides:  75 lbf. 
2. Self-closing  

G. Door Locks:  E07121. (ALL DOORS) 

H. Drawer Locks:  E07041. (ALL DRAWERS) 
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SECTION 070150.16 - MAINTENANCE CLEANING OF MEMBRANE ROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Pressure washing of roof membrane including membrane flashings, with full water 

reclamation. 

B. Related Requirements: 

1. Division 07 Section “Rehabilitation of Single Ply Roofing”. 

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 method 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  

3.4 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 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBURARY  6, 2024 

 

  

070150.72 - Page 1 of 16 

REHABILITATION OF BUILT-UP ROOFING 

    

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 flashings over existing gravel-surfaced 

built-up asphalt roofing. 

B. 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. 
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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. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product specified. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and Manufacturer's Roofing Inspector. 
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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, that 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. 

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: 

1. Installer qualified by the manufacturer to install manufacturer's products and furnish 

warranty of type specified. 

B. Manufacturer Qualifications: Primary product manufacturer, that 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. 
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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. 

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. 
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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. 

3. Warranty Period: 3 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. 
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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. 

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 trilaminate-

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. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBURARY  6, 2024 

 

  

070150.72 - Page 7 of 16 

REHABILITATION OF BUILT-UP ROOFING 

    

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 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. 

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: 288 mils (7.3 mm) applied at rate of 18 gals/100 sq. ft. (7.3 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. 
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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). 

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. 
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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. 

B. Primers: 

1. Primer for Asphaltic and Single-Ply Membranes: Water-based, polymer-modified quick-

dry low odor primer. 

a. Basis of design product: Tremco, AlphaGuard WB Primer. 

b. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 1 g/L. 

c. 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. Basis of design product: Tremco, AlphaGuard C-Prime. 

b. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 0 g/L. 

c. 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. Basis of design product: Tremco, AlphaGuard M-Prime. 

b. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 22 g/L. 

c. Nonvolatile Content, minimum, ASTM D2369: 5 percent. 

d. 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. Basis of design product: Tremco, Geogard Primer. 

b. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 100 g/L. 

c. Coverage Rate, 400 sq. ft/ gal. (10 m2/ L): 4 mils (0.10 mm) wet. 
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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. 

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. 

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. 
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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: White. 

E. Miscellaneous Accessories: Provide miscellaneous accessories recommended by roofing system 

manufacturer. 

2.7 SLIP RESISTANT WALKWAY TOP COAT 

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. Aggregate application rate, average: 10 - 15 lb./100 sq ft (0.5 - 0.75 k/m2). 

b. 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. 
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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. 

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. Membrane Surface Preparation: 

1. Remove aggregate stone ballast from roofing membrane. 
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2. Remove gravel surfacing from roofing membrane by means of wet vacuum. 

3. Remove walkway pads, pavers and accessories from roofing membrane. Discard 

damaged pavers.  

4. 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. 

5. Broom clean existing substrate. 

6. 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. 

7. Verify that existing substrate is dry before proceeding with application of coating. Spot 

check substrates with an electrical capacitance moisture-detection meter. 

8. 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 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. 

E. 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. 
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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 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. 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 minimum coating thickness as follows unless additional thickness is 

recommended by manufacturer; verify thickness of base coat 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. 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. 
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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. 

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 SLIP RESISTANT WALKWAY TOP COAT INSTALLATION 

A. Install slip resistant walkway top coat, over cured initial top coat, on entire horizontal roofing 

surface. 

B. Slip-Resistant Walkway Top Coat: Apply walkway second top coat following application and 

curing of top coat.  

1. Mask walkway location with tape. 
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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. 

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 
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SECTION 070150.74 - REHABILITATION OF SINGLE PLY ROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Roof membrane coating preparation. 

2. Application of reinforced fluid-applied roof membrane and flashings over existing fully 

adhered PVC single ply membrane roof. 

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 coating materials manufacturer's representative; 

roofing rehabilitation Installer including project manager and foreman; and installers 

whose work interfaces with or affects rehabilitation including installers of roof 

accessories and roof-mounted equipment requiring removal and replacement as part of 

the Work. 

2. Review temporary protection requirements for existing roofing system that is to remain 

uncoated, during and after installation. 

3. Review methods and procedures related to re-coating preparation, including coating 

manufacturer's written instructions. 

4. Review roof drainage during each stage of coating and review roof drain plugging and 

plug removal procedures. 

5. Review and finalize construction schedule, and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress and avoid delays. 

6. Review base flashings, special roofing details, drainage, penetrations, equipment curbs, 

and condition of other construction that will affect coating. 
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7. Review HVAC shutdown and sealing of air intakes. 

8. Review shutdown of fire-suppression, -protection, and -alarm and -detection systems. 

9. Review procedures for asbestos removal or unexpected discovery of asbestos-containing 

materials. 

10. Review governing regulations and requirements for insurance and certificates if 

applicable. 

11. 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 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. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product specified. 

1.6 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. 

1. Provide manufacturer's UL listing certificate for roofing system. 

B. Qualification Data: For Installer and Roofing Inspector. 
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1. Letter written for this Project indicating manufacturer approval of Installer to apply 

specified products and provide specified warranty. 

C. Warranties: Unexecuted sample copies of special warranties. 

D. 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. 

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 similar 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: 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 not less 

than five years old, 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 
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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. 

1.9 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. 
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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. 

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, 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. 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 rehabilitated roof meeting initial solar reflectance of 75 when 

calculated according to ASTM E1980. 

2.3 MATERIALS, GENERAL 

A. General: Rehabilitation 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 COATING 

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 Smooth Single-Ply: 48 mils (1.22 

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. 

c. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 6 g/L. 
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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. Basis of design product: Tremco, AlphaGuard WB Primer. 

b. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 1 g/L. 

c. 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. Basis of design product: Tremco, AlphaGuard C-Prime. 

b. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 0 g/L. 

c. 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. Basis of design product: Tremco, AlphaGuard M-Prime. 

b. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 22 g/L. 

c. Nonvolatile Content, minimum, ASTM D2369: 5 percent. 

d. 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. 
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a. Basis of design product: Tremco, Geogard Primer. 

b. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 100 g/L. 

c. Coverage Rate, 400 sq. ft/ gal. (10 m2/ L): 4 mils (0.10 mm) wet. 

C. Fluid-Applied Roofing 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. 

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 ROOFING REHABILITATION MATERIALS 

A. General: Auxiliary materials recommended by roofing system manufacturer for intended use 

and compatible with existing roofing system and roofing coating 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. 
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C. 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. 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: White. 

D. Miscellaneous Accessories: Provide miscellaneous accessories recommended by roofing system 

manufacturer. 

2.6 WALKWAYS 

A. Slip Resistant Product for Fluid-Applied Walkways: 

1. 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 with and suitability of substrates. 

3. Verify that substrates are visibly dry and free of moisture. 
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4. Verify that roofing membrane surfaces have adequately aged to enable proper bond with 

base coat. 

5. Verify that 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 coatings 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. 

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. Shut down air intake equipment in the vicinity of the Work in coordination with the Owner. 

Cover air intake louvers before proceeding with 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. 

C. 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 as 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: 
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1. Remove walkway pads and pavers from roofing membrane. Discard damaged pavers.  

2. 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. 

3. Broom clean existing substrate. 

4. Substrate Cleaning: Clean substrate in accordance with requirements of Division 07 

Section "Maintenance Cleaning of Membrane Roofing." 

5. Verify that existing substrate is dry before proceeding with application of coating. Spot 

check substrates with an electrical capacitance moisture-detection meter. 

6. 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 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. 

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 minimum coating thickness indicated on Part 2 product listing unless 

greater thickness is recommended by manufacturer; verify thickness of base coat as work 

progresses. 
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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. 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. 

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 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. Fabric Reinforcement: Embed fabric reinforcement into wet base coat. Lap adjacent 

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. 

B. Fluid-Applied Membrane Top Coat: 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 minimum coating thickness indicated on Part 2 product listing unless 

greater thickness is recommended by manufacturer; verify thickness of base coat as work 

progresses. 

6. Avoid foot traffic on new fluid-applied membrane for a minimum of 24 hours. 
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3.6 SLIP RESISTANT WALKWAY TOP COAT INSTALLATION 

A. Install slip resistant walkway top coat, over cured initial top coat, on entire horizontal roofing 

surface. 

B. Slip-Resistant Walkway Topcoat: Apply walkway second topcoat following application and 

curing of top coat.  

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. Remove 

masking immediately. 

3.7 FIELD QUALITY CONTROL 

A. Roof Inspection: Contractor shall 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 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. 

C. Arrange for additional inspections, at Contractor's expense, to verify compliance of replaced or 

additional work with specified requirements. 

3.8 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period. 
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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 070150.74 
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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. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

               50% CDS  
JULY 17, 2023 

 

 

 

SELF-ADHERING SHEET WATERPROOFING 07 13 26 - 3 of 6 

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 -45
o

F, 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 65
o
F, 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, ex-

posed course aggregate, voids or entrained air holes.  Rough surfaces shall re-

ceive a well-adhered parget coat. 

2.  Concrete shall be cured by water curing method.  Any curing compounds must be 

of the pure sodium silicate type and be approved by the Carlisle representative. 
3.       Concrete shall be cured at least 7 days and shall be sloped for proper drainage. 

4.  Voids, rock pockets and excessively rough surfaces shall be repaired with 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 07 21 00 - THERMAL INSULATION  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
Thermal Insulation for the project.  The work performed under this Section consists of the 
provision of all plant, materials, labor and equipment and the like necessary and/or required for 
the complete execution of all Thermal Insulation as required by the this section, schedules, 
keynotes and drawings including, but not limited to the following: 

1. Foam-plastic board insulation. 
2. Mineral-wool blanket insulation. 
3. Glass fiber blanket insulation. 
4. Sprayed polyurethane foam insulation 

B. Related Requirements: 

1. Division 04 “Masonry” 
2. Division 07 “Thermal and Moisture Protection” 
3. Division 09 “Finishes” 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Research/evaluation reports. 

PART 2 - PRODUCTS 

2.1 MATERIAL, GENERAL 

A. Source Limitations:  Obtain insulation materials from single source from single manufacturer. 
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B. Must meet NYS Energy Code requirements. 

2.2 FOAM-PLASTIC BOARD INSULATION – ABOVE GRADE 

A. FOR USE ON ABOVE GRADE CAVITY WALLS: Exterior Insulation: Glass-fiber-reinforced 
enhanced polyisocyanurate foam core sheathing faced with nominal 4 mil embossed blue 
acrylic-coated aluminum on one side and 1.25 mil embossed aluminum on the other side, 
complying with ASTM C1289 and meeting the following physical properties: 

1. ASTM C1289 Type 1, Class 2 
2. Compressive Strength (ASTM D1621): 25 psi, minimum. 
3. Aged Thermal Resistance (ASTM C518, measured at Mean Temp of 75F): [R-6.5 at 1 

inch] [RSI 1.06 per 25 mm] of thickness [with 15 year thermal warranty] 
4. Flexural Strength (ASTM C203): Minimum 55 psi. 
5. Water Absorption (ASTM C209): Maximum.0.1 percent by volume. 
6. Water Vapor Permeance (ASTM E96): <0.03 perms. 
7. Maximum Use Temperature: 250 degrees F. 
8. Panel Size: 4’-0” wide x 8’-0” long, square edge, shiplap 
9. Thickness and Stabilized R-Value: Nominal 2 inch thickness, R-13.0 
10. Wall assembly must comply with NFPA 285 - 2012 

B. Manufacturers subject to compliance with requirements, provide products by one of the 
following:  

1. Basis of Design: Dow Chemical Company “THERMAX ci Exterior Insulation. 
2. Other comparable products as approved by Architect 

C. Accessories: 
1. Fasteners: Provide insulated sheathing manufacturer’s recommended polymer or other 

corrosion protective coated steel screw fasteners for anchoring sheathing to metal wall 
framing. Fastener length and size based on wall sheathing thickness. 

a. Basis of Design: Rodenhouse, Inc. 2 inch diameter “Thermal-Grip” CI prong 
washer with “Grip-Deck” ceramic- coated, self-drilling screw. 

b.Use the Grip-Lok auto-feed fastening system for high speed application  

D. Flashing: Provide insulation manufacturer’s recommended board treatment for sealing joints, 
seams, and veneer tie penetrations through the insulation layer. 

a. Acceptable Products:  
1) Dow Chemical Company LIQUIDARMOR-CM commercial liquid flashing and 

sealant. 
2) Dow Chemical Company “WEATHERMATE Straight Flashing 4 inch”width with 

butyl rubber adhesive 

E. Wall Opening Flashing: Provide insulated sheathing manufacturer’s recommended flashing 
sealing window and door wall openings. 

a. Acceptable Products: 
1) Dow Chemical Company LIQUIDARMOR-CM commercial liquid flashing and sealant 
2) Dow Chemical Company “WEATHERMATE Straight Flashing 6 inch and 9 inch”, with 

butyl rubber adhesive, at straight opening heads, jambs and sills 
3) When greater widths are required for through wall flashings butyl rubber adhesive is 

recommended. 
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F. Penetration Filler: Provide insulated sheathing manufacturer’s recommended polyurethane 
foam for sealing penetrations of insulated sheathing. 

a. Acceptable Products: 
1) Dow Chemical Company “GREAT STUFF PRO Gaps & Cracks” single Component 

polyurethane insulating foam sealant. 
2) Dow Chemical Company “GREAT STUFF PRO Window & Door” single-component 

polyurethane low-pressure foam sealant 

G. Gap Air Infiltration Filler: Two Component, Quick Cure Polyurethane Foam: 
1. Acceptable Products: 

a) Dow Chemical Company FROTH-PAK Foam Insulation two component, quick-cure 
polyurethane foam 

i) NFPA 286 Approval for Exposed use to the interior of the building without the need 
for a15-min thermal barrier 

ii) ASTM E-84 Class A 

H. Flexible polyethylene foam gasket strip to reduce air infiltration between a concrete foundation 
and sill plate. 

a. Acceptable Products: The Dow Chemical Company “STYROFOAM Sill Seal Foam Gasket 

2.3 FOAM -PLASTIC BOARD INSULATION – BELOW GRADE 

A. FOR USE BELOW GRADE AND UNDER SLAB: Rigid closed-cell Extruded-Polystyrene Board 
Insulation for Perimeter Foundation Wall Installations 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Basis of Design: Dow Chemical Company Perimate Square Edge 
b. DiversiFoam Products. 
c. Owens Corning. 
d. Pactiv Building Products. 

2. Wall assembly must comply with NFPA 285 - 2012. 
3. ASTM C578-92 Type IV, 25 psi (ASTM D 1621-73) 
4. Density 1.6 lb/cu. Ft. min 
5. Thickness 2” unless otherwise indicated 
6. UL classification:  D369. 
7. Thermal resistance: 5-year aged R-values of 5.4 and 5.0 min., oF-ft2-h/Btu2/inch at 40oF 

and 75oF respectively (ASTM C 518-91).  
8. Water absorption: Max. 0.3% by volume (ASTM C 272-91).  

2.4 MINERAL-WOOL BOARD INSULATION 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Fibrex Insulations Inc. 
2. Isolatek International. 
3. Owens Corning. 
4. Roxul Inc. 

http://www.specagent.com/LookUp/?ulid=952&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798314&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798316&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798312&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798311&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=957&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798273&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798274&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798275&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798277&mf=04&&mf=04&src=wd
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5. Thermafiber. 

B. Unfaced, Mineral-Wool Board Insulation (at cavity wall edge of slab, fire-safing conditions):  
ASTM C 612; with maximum flame-spread and smoke-developed indexes of 15 and zero, 
respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics. 

C. Foil-faced, Mineral-Wool Board Insulation (at storefront wall edge of slab and spandrel panel 
locations): ASTM C612; faced on one side with foil-scrim or foil-scrim-polyethylene vapor 
retarder; with maximum flame-spread and smoke – developed indexes of 25 and 5, 
respectively, per ASTM E84. 

2.5 GLASS-FIBER BLANKET INSULATION 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. CertainTeed Corporation. 
2. Guardian Building Products, Inc. 
3. Johns Manville. 
4. Knauf Insulation. 
5. Owens Corning. 

B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I; with maximum flame-spread 
and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing 
ASTM E 136 for combustion characteristics. 

2.6 MINERAL-WOOL BLANKET INSULATION 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Fibrex Insulations Inc. 
2. Owens Corning. 
3. Roxul Inc. 
4. Thermafiber. 

B. Unfaced, Mineral-Wool Blanket Insulation:  ASTM C 665, Type I (blankets without membrane 
facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 
and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics. 

2.7 SPRAYED POLYURETHANE FOAM INSULATION  

A. Spray Polyurethane Foam Installer shall be certified by spray foam manufacturer. 

B. Pre-Installation Meeting to review spray polyurethane foam methods and procedures related to 
application, including manufacturer’s installation guidelines. 

C. Mock-up illustrating typical conditions. Conduct the following tests on the mockup panel: 
1. Core density 

http://www.specagent.com/LookUp/?uid=123456798279&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=958&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798280&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798281&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798282&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798283&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798284&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=959&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798285&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798286&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798288&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798290&mf=04&&mf=04&src=wd
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2. Adhesion between transition sheet membrane and substrate 
3. Cohesion or adhesion between sprayed insulation and substrate 

 

D. Ventilate area to receive insulation by introducing fresh air and exhausting air continuously 
during any 24 hours after application to maintain non-toxic, unpolluted, safe working condition. 

E. Protect workers as recommended by insulation manufacturer. 

F. Protect adjacent surfaces and equipment from damage by overspray, fall-out and dusting of 
insulation materials. 

G. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Basis of Design: Dow Chemical Styrofoam Spray Polyurethane Foam Insulation (MX 

Series) 
2. Certa Spray Closed Cell Foam Insulation by CertainTeed  
3. Icynene ProSeal MD-C-200v3 
4. Substitutions: Approved equal  
 

H. Spray Polyurethane Foam: Two-component spray polyurethane cellular plastic foam, complying 
with the following methods and meeting the following physical properties: 

 
1. Core Density (ASTM D1622): Minimum 2pcf 
2. Thermal Resistance (ASTM C518): 140degreeF/90day Aged R-Value, measured at 75F 

mean Temp:  Minimum R6.0/inch. 
3. Flame Spread (ASTM E84, Class A): 25 or less. 
4. Smoke Developed (ASTM E84, Class A): 450 or less. 
5. Compressive Strength minimum (ASTM D1621, 10% parallel to rise): (20 psi)(182 kPa). 
6. Closed Cell Content (ASTM D2856): minimum 95 percent. 
7. Water Absorption by Volume maximum.  (ASTM D2842):  2.5 percent. 
8. Wall assembly must comply with NFPA 285 - 2012 

 
I.  For oily steel surface like Z-bar, roof deck, curtain wall pan, aluminum tube or PVC pipes 

cleaning,   etching or a primer may be needed before spraying polyurethane foam. Water Vapor 
Permeability maximum. (ASTM E96): [2.5 perm-inches] [3.6 ng/(Pa.s.m)]. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 
rain, or snow at any time. 

http://www.specagent.com/LookUp/?ulid=959&mf=04&mf=95&src=wd&mf=04&src=wd
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C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions 
and fill voids with insulation.  Remove projections that interfere with placement. 

D. Provide sizes to fit applications indicated and selected from manufacturer's standard 
thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness 
indicated unless multiple layers are otherwise shown or required to make up total thickness. 

3.2 INSTALLATION OF BELOW-GRADE INSULATION 

A. On vertical surfaces, set insulation units using manufacturer's recommended adhesive 
according to manufacturer's written instructions. 

1. If not otherwise indicated, extend insulation a minimum of 36 inches (915 mm) below 
exterior grade line. 

B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written 
instructions.  Stagger end joints and tightly abut insulation units. 

1. If not otherwise indicated, extend insulation a minimum of 36 inches (915 mm) in from 
exterior walls. 

C. Cut insulation to fit snugly around pilasters, projections, curves and irregularities on the wall 
surface. Fill voids with insulation.  

3.3 INSTALLATION OF CAVITY-WALL INSULATION 

A. Foam-Plastic Board Insulation:  Install 2” diameter daubs of adhesive spaced approximately 12 
inches (610 mm) o.c. both ways on inside face, and as recommended by manufacturer.  Fit 
courses of insulation between wall ties and other obstructions, with edges butted tightly in both 
directions.  Press units firmly against inside substrates. 

1. Supplement adhesive attachment of insulation by securing boards with two-piece wall 
ties designed for this purpose and specified in Section 042000 "Unit Masonry." 

2. Wedge insulation from outside wythe of construction with small fragments of masonry 
materials spaced 24" o.c. both ways. 

3. Make insulation continuous. Fill all voids 

3.4 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION 

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written 
instructions.  If no specific method is indicated, bond units to substrate with adhesive or use 
mechanical anchorage to provide permanent placement and support of units. 

B. Foam-Plastic Board Insulation:  Seal joints between units by applying adhesive, mastic, or 
sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill voids in 
completed installation with adhesive, mastic, or sealant as recommended by insulation 
manufacturer. 
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C. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing members 
according to the following requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing members.  If 
more than one length is required to fill the cavities, provide lengths that will produce a 
snug fit between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between 
edges of insulation and adjoining framing members. 

3. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures not 
rated for or protected from contact with insulation. 

4. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm), 
support unfaced blankets mechanically and support faced blankets by taping flanges of 
insulation to flanges of metal studs. 

5. Vapor-Retarder-Faced Blankets:  Tape joints and ruptures in vapor-retarder facings, and 
seal each continuous area of insulation to ensure airtight installation. 

a. Exterior Walls:  Set units with facing placed toward as indicated on Drawings. 
b. Interior Walls:  Set units with facing placed as indicated on Drawings. 

D. Miscellaneous Voids:  Install insulation in miscellaneous voids and cavity spaces where 
required to prevent gaps in insulation using the following materials: 

1. Loose-Fill Insulation:  Compact to approximately 40 percent of normal maximum volume 
equaling a density of approximately 2.5 lb/cu. ft. (40 kg/cu. m). 

2. Spray Polyurethane Insulation:  Apply according to manufacturer's written instructions. 

3.5 INSTALLATION OF INSULATION FOR CONCRETE SUBSTRATES 

A. Install board insulation on concrete substrates by adhesively attached, spindle-type insulation 
anchors as follows: 

1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive 
according to anchor manufacturer's written instructions.  Space anchors according to 
insulation manufacturer's written instructions for insulation type, thickness, and 
application indicated. 

2. Apply insulation standoffs to each spindle to create cavity width indicated between 
concrete substrate and insulation. 

3. After adhesive has dried, install board insulation by pressing insulation into position over 
spindles and securing it tightly in place with insulation-retaining washers, taking care not 
to compress insulation below indicated thickness. 

4. Where insulation will not be covered by other building materials, apply capped washers to 
tips of spindles. 

3.6 INSTALLATION OF STOREFRONT-WALL INSULATION 

A. Install board insulation in storefront-wall construction where indicated on Drawings according to 
curtain-wall manufacturer's written instructions. 

1. Hold insulation in place by securing metal clips and straps or integral pockets within 
window frames, spaced at intervals recommended in writing by insulation manufacturer to 
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hold insulation securely in place without touching spandrel glass.  Maintain cavity width of 
dimension indicated between insulation and glass. 

2. Install insulation where it contacts perimeter fire-containment system to prevent insulation 
from bowing under pressure from perimeter fire-containment system. 

3.7 INSTALLATION OF VAPOR RETARDERS 

A. Place vapor retarders on side of construction indicated on Drawings.  Extend vapor retarders to 
extremities of areas to protect from vapor transmission.  Secure vapor retarders in place with 
adhesives or other anchorage system as indicated.  Extend vapor retarders to cover 
miscellaneous voids in insulated substrates, including those filled with loose-fiber insulation. 

B. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs. 

1. Fasten vapor retarders to wood framing at top, end, and bottom edges; at perimeter of 
wall openings; and at lap joints.  Space fasteners 16 inches (406 mm) o.c. 

2. Before installing vapor retarders, apply urethane sealant to flanges of metal framing 
including runner tracks, metal studs, and framing around door and window openings.  
Seal overlapping joints in vapor retarders with vapor-retarder tape according to vapor-
retarder manufacturer's written instructions.  Seal butt joints with vapor-retarder tape.  
Locate all joints over framing members or other solid substrates. 

3. Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder 
fasteners as recommended by vapor-retarder manufacturer. 

C. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor 
retarders with vapor-retarder tape to create an airtight seal between penetrating objects and 
vapor retarders. 

D. Repair tears or punctures in vapor retarders immediately before concealment by other work.  
Cover with vapor-retarder tape or another layer of vapor retarders. 

3.8 INSTALLATION OF FOAM INSULATION 

A. Verify existing conditions are ready to receive work. 

B. Ensure surfaces are free of frost, oil, grease, oxidation, dirt, loose paint, loose scale, or other 
deleterious material that would impair bond. 

C. Ensure that items required to penetrate sprayed insulation are installed prior to installation of 
sprayed insulation.  

D. Clean area of work prior to application of sprayed insulation. Beginning of application implies 
acceptance of existing conditions. 

E. Mask and cover adjacent areas to protect from overspray. 

F. Apply any required primers for special conditions as recommended by manufacturer. Prepare 
surfaces within the exterior soffit at the pool to receive sprayed foam insulation where indicated. 

G. Cover wide joints with transition sheet membrane as specified in Section 07 27 50. 
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H. Seal any voids between the existing precast concrete T’s and adjoining building components. 

I. Must be installed by manufacturer’s Approved Applicator at time of bidding.  

J. Apply SPF in accordance with ASTM C1029 and manufacturer’s installation guidelines: 
complying with preparation methods. 

K. Apply sprayed foam insulation in consecutive layers of not less than ½ inch and not more than 2 
inch thick each to achieve total thickness required (total thickness as indicated per application) 
for a minimum R value of 25.  For light gage steel and extruded polystyrene board first layer 
should be a skim coat of (12 mm) (½ inch) before adding extra layers. Ensure the substrate is 
well supported. 

L. Avoid formation of sub-layer air pockets. 

M. Apply product in overlapping layers, so as to obtain a smooth, uniform surface. 

N. Maintain 3 inch clearance around chimneys, heating vents, steam pipes, recessed lighting 
fixtures and other heat sources. 

O. Do not apply Product to inside of exit openings or electrical junction boxes. 

P. Conduct field inspection and testing in accordance with manufacturers and general contractors 
instructions. 

Q. Test completed application daily for core density and cohesion/adhesion to substrate.  Record 
results daily in daily work records. 

R. Site Tolerances: Maximum Variation in Applied Thickness:  minus 1/4 inch, plus 5/8 inch. 

S. Remove overspray from non-prescribed surfaces without causing damage to surfaces. 

T. Remove protective covers from adjacent surfaces. 

U. Protect completed installation from damage Repair as required. 

V. Any open flame or welding shall not be in contact with the Spray Polyurethane Foam. 

W. All plastic insulation must be protected from interior occupancy space by an approved thermal 
barrier to meet the requirements of local Building Codes. 

3.9 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 
1. Separate and recycle cut-offs and waste materials and material packaging in accordance 

with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
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SECTION 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. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

50% CDS 
ULY 17, 2023 

 

   

SHEET METAL FLASHING AND TRIM  07 62 00- 5 of 12 

    

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. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

50% CDS  
ULY 17, 2023 

 

 

ROOF SPECIALITIES 07 71 00 - 4 of 12 

 

    

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. 
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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 
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SECTION 07 84 13 - PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
penetration firestopping for the project.  The work performed under this Section consists of the 
provision of all plant, materials, labor and equipment and the like necessary and/or required for 
the complete execution of all penetration firestopping as required by the this section, schedules.  

1. Penetrations in fire-resistance-rated walls. 
2. Penetrations in horizontal assemblies. 
3. Penetrations in smoke barriers. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Product Schedule:  For each penetration firestopping system.  Include location and design 
designation of qualified testing and inspecting agency. 

1. Where Project conditions require modification to a qualified testing and inspecting 
agency's illustration for a particular penetration firestopping condition, submit illustration, 
with modifications marked, approved by penetration firestopping manufacturer's fire-
protection engineer as an engineering judgment or equivalent fire-resistance-rated 
assembly. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Installer Certificates:  From Installer indicating penetration firestopping has been installed in 
compliance with requirements and manufacturer's written recommendations. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for penetration firestopping. 
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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
http://www.specagent.com/LookUp/?uid=123456801248&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801249&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801250&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801252&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801253&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801255&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801256&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801257&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801258&mf=04&src=wd
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1. Horizontal assemblies include floors, floor/ceiling assemblies and ceiling membranes of 
roof/ceiling assemblies. 

2. F-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions 
penetrated. 

3. T-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions 
penetrated except for floor penetrations within the cavity of a wall. 

D. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per 
UL 1479. 

1. L-Rating:  Not exceeding 5.0 cfm/sq. ft. (0.025 cu. m/s per sq. m) of penetration opening 
at 0.30-inch wg (74.7 Pa) at both ambient and elevated temperatures. 

E. W-Rating:  Provide penetration firestopping showing no evidence of water leakage when tested 
according to UL 1479. 

F. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-developed 
indexes of less than 25 and 450, respectively, as determined per ASTM E 84. 

G. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with the 
following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24): 

1. Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

H. Accessories:  Provide components for each penetration firestopping system that are needed to 
install fill materials and to maintain ratings required.  Use only those components specified by 
penetration firestopping manufacturer and approved by qualified testing and inspecting agency 
for firestopping indicated. 

1. Permanent forming/damming/backing materials, including the following: 

a. Slag-wool-fiber or rock-wool-fiber insulation. 
b. Sealants used in combination with other forming/damming/backing materials to 

prevent leakage of fill materials in liquid state. 
c. Fire-rated form board. 
d. Fillers for sealants. 

2. Temporary forming materials. 
3. Substrate primers. 
4. Collars. 
5. Steel sleeves. 

2.3 FILL MATERIALS 

A. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place concrete 
floors and consisting of an outer metallic sleeve lined with an intumescent strip, a radial 
extended flange attached to one end of the sleeve for fastening to concrete formwork, and a 
neoprene gasket. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

50% CDS  
JULY 17, 2023 

 

 

PENETRATION FIRESTOPPING 07 84 13 - 6 of 10  

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. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

50% CDS  
JULY 17, 2023 

 

 

PENETRATION FIRESTOPPING 07 84 13 - 9 of 10  

2. Multiple uninsulated metallic piping and conduit. 
3. Uninsulatted plastic piping and conduit. 
4. Insulated metallic piping. 
5. Insulated high temperature flues and exhaust pipes (boiler flues, generator exhausts 

insulated with calcium silicate or on the non-combustible insulation, etc.) 
6. Cable tray. 
7. Electric / telephone cable. 
8. Bus duct. 
9. Miscellaneous penetrations. 

B. Complete the additional Tables for the following, using the format provided. 

1. Blanks, voids, holes (including edge of slab). 
2. Engineering judgments. 
3. Ductwork engineering judgments. 
 

3.3     WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
 

END OF SECTION 07 84 13 
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SECTION 07 92 00 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, 
testing and services necessary to complete the work for  joint sealants as shown on the 
schedules, keynotes, drawings, as specified herein, and as may be required by conditions and 
authorities having jurisdiction, including, but not limited to, the following: 

1. Architectural Sealants. 
2. Sealant Primers for Nonporous Substrates. 
3. Sealant Primers for Porous Substrates. 

B. Related Sections: 

1. Division 04 "Unit Masonry" for masonry control and expansion joint fillers and gaskets. 
2. Division 07 "Expansion Control" for building expansion joints, "Fire-Resistive Joint 

Systems" for sealing joints in fire-resistance-rated construction. 
3. Division 08 "Glazing" for glazing sealants. 
4. Division 09 "Gypsum Board" for sealing perimeter joints, "Tiling" for sealing tile joints, 
5. "Acoustical Tile Ceilings" for sealing edge moldings at perimeters with acoustical sealant. 

1.3 PRECONSTRUCTION TESTING 

A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for 
testing indicated below, samples of materials that will contact or affect joint sealants. 

1. Use ASTM C 1087 to determine whether priming and other specific joint preparation 
techniques are required to obtain rapid, optimum adhesion of joint sealants to joint 
substrates. 

2. Submit not fewer than eight pieces of each kind of material, including joint substrates, 
shims, joint-sealant backings, secondary seals, and miscellaneous materials. 

3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 
4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for 

corrective measures including use of specially formulated primers. 
5. Testing will not be required if joint-sealant manufacturers submit joint preparation data 

that are based on previous testing, not older than 24 months, of sealant products for 
adhesion to, and compatibility with, joint substrates and other materials matching those 
submitted. 
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B. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to 
Project joint substrates as follows: 

1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect. 
2. Conduct field tests for each application indicated below: 

a. Each kind of sealant and joint substrate indicated. 

3. Notify Architect seven days in advance of dates and times when test joints will be 
erected. 

4. Arrange for tests to take place with joint-sealant manufacturer's technical representative 
present. 

a. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant 
Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, 
in ASTM C 1521. 

1) For joints with dissimilar substrates, verify adhesion to each substrate 
separately; extend cut along one side, verifying adhesion to opposite side.  
Repeat procedure for opposite side. 

5. Report whether sealant failed to adhere to joint substrates or tore cohesively.  Include 
data on pull distance used to test each kind of product and joint substrate.  For sealants 
that fail adhesively, retest until satisfactory adhesion is obtained. 

6. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not evidencing 
adhesive failure from testing, in absence of other indications of noncompliance with 
requirements, will be considered satisfactory.  Do not use sealants that fail to adhere to 
joint substrates during testing. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants 
showing the full range of colors available for each product exposed to view. 

C. Samples for Verification:  For each kind and color of joint sealant required, provide Samples 
with joint sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) long 
strips of material matching the appearance of exposed surfaces adjacent to joint sealants. 

D. Joint-Sealant Schedule:  Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer and testing agency. 
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B. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer. 

C. Sealant, Waterproofing, and Restoration Institute (SWRI) Validation Certificate:  For each 
sealant specified to be validated by SWRI's Sealant Validation Program. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, indicating that sealants comply with requirements. 

E. Preconstruction Compatibility and Adhesion Test Reports:  From sealant manufacturer, 
indicating the following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and substrate 
preparation needed for adhesion. 

F. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint preparation 
methods resulted in optimum adhesion to joint substrates based on testing specified in 
"Preconstruction Testing" Article. 

G. Field-Adhesion Test Reports:  For each sealant application tested. 

H. Warranties:  Sample of special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project. 

B. Source Limitations:  Obtain each kind of joint sealant from single source from single 
manufacturer. 

C. Product Testing:  Test joint sealants using a qualified testing agency. 

1. Testing Agency Qualifications:  An independent testing agency qualified according to 
ASTM C 1021 to conduct the testing indicated. 

2. Test according to SWRI's Sealant Validation Program for compliance with requirements 
specified by reference to ASTM C 920 for adhesion and cohesion under cyclic 
movement, adhesion-in-peel, and indentation hardness. 

D. Mockups:  Install sealant in mockups of assemblies specified in other Sections that are 
indicated to receive joint sealants specified in this Section.  Use materials and installation 
methods specified in this Section. 

E. Preinstallation Conference:  Conduct conference at Project site. 

1.7 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 
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1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F (5 deg C). 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

1.8 WARRANTY 

A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or 
replace joint sealants that do not comply with performance and other requirements specified in 
this Section within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant 
manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with 
performance and other requirements specified in this Section within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from 
the following: 

1. Movement of the structure caused by structural settlement or errors attributable to design 
or construction resulting in stresses on the sealant exceeding sealant manufacturer's 
written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from natural causes exceeding design specifications. 
3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. VOC Content of Interior Sealants:  Sealants and sealant primers used inside the 
weatherproofing system shall comply with the following limits for VOC content when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 
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C. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied joint sealant specified, including those referencing ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates. 

1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for joints that 
will be continuously immersed in liquids, provide products that have undergone testing 
according to ASTM C 1247.  Liquid used for testing sealants is deionized water, unless 
otherwise indicated. 

D. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous 
substrates, provide products that have undergone testing according to ASTM C 1248 and have 
not stained porous joint substrates indicated for Project. 

E. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in 
repeated contact with food, provide products that comply with 21 CFR 177.2600. 

F. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

G. Suitability for Contact with Food:  Comply with 21 CFR 177.2600, where applicable. 

2.2 SILICONE JOINT SEALANTS 

A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, 
Grade NS, Class 100/50, for Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Dow Corning Corporation; 790 
b. GE Advanced Materials  - Silicones; SilPruf LM SCS2700. 
c. May National Associates, Inc.; [Bondaflex Sil 290] [Bondaflex Sil 728 NS]. 
d. Pecora Corporation; [301 NS] [311 NS] [890] [890FTS]. 
e. Sika Corporation, Construction Products Division; SikaSil-C990. 
f. Tremco Incorporated; [Spectrem 1] [Spectrem 800]. 

B. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, 
Class 100/50, for Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Sika Corporation, Construction Products Division; Sikaflex - 15LM. 
b. Tremco Incorporated; [Vulkem 921] [Dymonic FC]. 

2.3 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant 
complying with ASTM C 834.  Product effectively reduces airborne sound transmission through 
perimeter joints and openings in building construction as demonstrated by testing representative 
assemblies according to ASTM E 90. 

http://www.specagent.com/LookUp/?ulid=5282&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801299&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801300&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801301&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801302&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801303&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801304&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5309&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801344&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801345&mf=04&src=wd
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1. Products:  Subject to compliance with requirements, [provide the following] [provide one 
of the following] [available products that may be incorporated into the Work include, but 
are not limited to, the following]: 

a. Pecora Corporation; [AC-20 FTR] [AIS-919]. 
b. USG Corporation; SHEETROCK Acoustical Sealant. 

2.4 JOINT SEALANT BACKING 

A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint 
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated 
by sealant manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), 
Type O (open-cell material), Type B (bicellular material with a surface skin),  or any of the 
preceding types, as approved in writing by joint-sealant manufacturer for joint application 
indicated, and of size and density to control sealant depth and otherwise contribute to producing 
optimum sealant performance. 

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint 
surfaces at back of joint.  Provide self-adhesive tape where applicable. 

2.5 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, 
dimensions, and other conditions affecting performance of the Work. 

B. Examine joints for suitable conditions. 

C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored. 

http://www.specagent.com/LookUp/?ulid=5365&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801433&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801434&mf=04&src=wd
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D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants.  Remove loose particles remaining after cleaning 
operations above by vacuuming or blowing out joints with oil-free compressed air.  
Porous joint substrates include the following: 

a. Concrete. 
b. Masonry. 
c. Unglazed surfaces of ceramic tile. 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 
sealants.  Nonporous joint substrates include the following: 

a. Metal. 
b. Glass. 
c. Porcelain enamel. 
d. Glazed surfaces of ceramic tile. 

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to 
comply with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears.  Remove tape immediately after 
tooling without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 
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C. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application 

and replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between 
sealants and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 
curing begins, tool sealants according to requirements specified in subparagraphs below to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 
contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated. 
4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193. 
5. Provide recessed joint configuration of recess depth and at locations indicated per 

Figure 8C in ASTM C 1193. 

a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 

G. Installation of Preformed Silicone-Sealant System:  Comply with the following requirements: 

1. Apply masking tape to each side of joint, outside of area to be covered by sealant 
system. 

2. Apply silicone sealant to each side of joint to produce a bead of size complying with 
preformed silicone-sealant system manufacturer's written instructions and covering a 
bonding area of not less than 3/8 inch (10 mm).  Hold edge of sealant bead 1/4 inch  
inside masking tape. 

3. Within 10 minutes of sealant application, press silicone extrusion into sealant to wet 
extrusion and substrate.  Use a roller to apply consistent pressure and ensure uniform 
contact between sealant and both extrusion and substrate. 

4. Complete installation of sealant system in horizontal joints before installing in vertical 
joints.  Lap vertical joints over horizontal joints.  At ends of joints, cut silicone extrusion 
with a razor knife. 

H. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal 
construction at perimeters, behind control joints, and at openings and penetrations with a 
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continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at 
perimeters and through penetrations.  Comply with ASTM C 919 and with manufacturer's 
written recommendations. 

3.4 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing:  Test completed and cured sealant joints as follows: 

a. Perform 10 tests for the first 1000 feet (300 m) of joint length for each kind of 
sealant and joint substrate. 

b. Perform 1 test for each 1000 feet (300 m) of joint length thereafter or 1 test per 
each floor per elevation. 

2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint 
Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in 
ASTM C 1521. 

a. For joints with dissimilar substrates, verify adhesion to each substrate separately; 
extend cut along one side, verifying adhesion to opposite side.  Repeat procedure 
for opposite side. 

3. Inspect tested joints and report on the following: 

a. Whether sealants filled joint cavities and are free of voids. 
b. Whether sealant dimensions and configurations comply with specified 

requirements. 
c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint 

substrates or tore cohesively.  Include data on pull distance used to test each kind 
of product and joint substrate.  Compare these results to determine if adhesion 
passes sealant manufacturer's field-adhesion hand-pull test criteria. 

4. Record test results in a field-adhesion-test log.  Include dates when sealants were 
installed, names of persons who installed sealants, test dates, test locations, whether 
joints were primed, adhesion results and percent elongations, sealant fill, sealant 
configuration, and sealant dimensions. 

5. Repair sealants pulled from test area by applying new sealants following same 
procedures used originally to seal joints.  Ensure that original sealant surfaces are clean 
and that new sealant contacts original sealant. 

B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from 
testing or noncompliance with other indicated requirements will be considered satisfactory.  
Remove sealants that fail to adhere to joint substrates during testing or to comply with other 
requirements.  Retest failed applications until test results prove sealants comply with indicated 
requirements. 
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3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved in writing by manufacturers of joint sealants and 
of products in which joints occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion.  If, despite such protection, damage 
or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately 
so installations with repaired areas are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Construction joints in cast-in-place concrete. 
b. Joints between plant-precast architectural concrete units. 
c. Control and expansion joints in unit masonry. 
d. Joints in dimension cast stone cladding. 
e. Joints in glass unit masonry assemblies. 
f. Joints between metal panels. 
g. Joints between different materials listed above. 
h. Perimeter joints between materials listed above and frames of doors, windows and 

louvers. 
i. Control and expansion joints in ceilings and other overhead surfaces. 

2. Silicone Joint Sealant:  Single component, nonsag, neutral curing, Class 100/50. 
3. Urethane Joint Sealant:  Single component, nonsag, Class 100/50. 
4. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

B. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints of exterior openings where indicated. 
c. Tile control and expansion joints. 
d. Vertical joints on exposed surfaces of interior unit masonry, concrete walls and] 

partitions. 
e. Joints on underside of plant-precast structural concrete planks. 
f. Perimeter joints between interior wall surfaces and frames of interior doors, 

windows and elevator entrances. 
g. Other joints as indicated. 

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 
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C. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic 
surfaces. 

1. Joint Location: 

a. Acoustical joints where indicated. 
b. Other joints as indicated. 

2. Joint Sealant:  Acoustical. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

 

3.8 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing.  
3. Separate and fold up metal banding; flatten and place along with other scrap for 

recycling. 
 

END OF SECTION 07 92 00 
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HOLLOW METAL DOORS AND FRAMES 08 11 13 - 1 

SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The work performed under this Section includes the performance criteria, materials, production, 
and erection of hollow-metal work for the project and consists of the provision of all plant, 
materials, labor and equipment and the like necessary and/or required for the complete 
execution of all hollow-metal work as required by schedules, keynotes and drawings, as 
specified herein, and as may be required by conditions and authorities. 

B. Related Requirements: 

1.  Division 08 “Door Hardware" for door hardware for hollow-metal doors. 

1.3 DEFINITIONS 

A. Minimum Thickness:  Minimum thickness of base metal without coatings according to NAAMM-
HMMA 803 or SDI A250.8. 

1.4 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames with wall types in which they are 
installed.  Furnish setting drawings, templates, and directions for installing anchorages, 
including sleeves, concrete inserts, anchor bolts, and items with integral anchors.  Deliver such 
items to Project site in time for installation. 

B. Coordinate installation of hollow-metal doors with existing hollow-metal door frames or existing 
wood frames. Contractor to verify existing frames are UL approved for fire-rated openings. 
Provide survey of existing hollow-metal frame showing existing conditions including squareness 
and plumbness. All fire-rated doors to fit with maximum of 1/8” gap. Fabricate doors to fit 
existing opening.  Door openings not meeting these requirements may require and engineering 
judgement for each varying condition. Furnish setting drawings, templates, and directions for 
installing hinges, locksets, panic hardware, closers, etc. Deliver such items to Project site in 
time for installation. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 
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1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, core descriptions, fire-resistance 
ratings, temperature-rise ratings, and finishes. 

B. Shop Drawings:  Include the following: 

1. Elevations of each door type. 
2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 
4. Locations of reinforcement and preparations for hardware. 
5. Details of each different wall opening condition. 
6. Details of anchorages, joints, field splices, and connections. 
7. Details of accessories. 
8. Details of moldings, removable stops, and glazing. 
9. Details of conduit and preparations for power, signal, and control systems. 

C. Samples for Initial Selection:  For units with factory-applied color finishes. 

D. Samples for Verification: 

1. For each type of exposed finish required, prepared on Samples of not less than 3 by 5 
inches (75 by 127 mm). 

2. For "Doors" and "Frames" subparagraphs below, prepare Samples approximately 8 by 10 
inches (203 by 254 mm) to demonstrate compliance with requirements for quality of 
materials and construction: 

a. Doors:  Show vertical-edge, top, and bottom construction; core construction; and 
hinge and other applied hardware reinforcement.  Include separate section 
showing glazing if applicable. 

b. Frames:  Show profile, corner joint, floor and wall anchors, and silencers.  Include 
separate section showing fixed hollow-metal panels and glazing if applicable. 

E. Schedule:  Provide a schedule of hollow-metal work prepared by or under the supervision of 
supplier, using same reference numbers for details and openings as those on Drawings.  
Coordinate with final Door Hardware Schedule. 

1.7 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  For each type of hollow-metal door and frame assembly, for tests 
performed by a qualified testing agency. 

B. Oversize Construction Certification:  For assemblies required to be fire rated and exceeding 
limitations of labeled assemblies. 
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1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit 
and Project-site storage.  Do not use nonvented plastic. 

1. Provide additional protection to prevent damage to factory-finished units. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 
to jambs and mullions. 

C. Store hollow-metal work vertically under cover at Project site with head up.  Place on minimum 
4-inch- (102-mm-) high wood blocking.  Provide minimum 1/4-inch (6-mm) space between each 
stacked door to permit air circulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Ceco Door Products; an Assa Abloy Group company. 
2. Curries Company; an Assa Abloy Group company. 
3. Custom Metal Products. 
4. Hollow Metal Inc. 
5. National Custom Hollow Metal. 
6. North American Door Corp. 
7. Pioneer Industries, Inc. 
8. Republic Doors and Frames. 
9. Steelcraft; an Ingersoll-Rand company. 

B. Source Limitations:  Obtain hollow-metal work from single source from single manufacturer. 

2.2 REGULATORY REQUIREMENTS 

A. Fire-Rated Assemblies:  Complying with NFPA 80 and listed and labeled by a qualified testing 
agency acceptable to authorities having jurisdiction for fire-protection ratings and temperature-
rise limits indicated, based on testing at positive pressure according to NFPA 252 or UL 10C. 

1. Smoke- and Draft-Control Assemblies:  Provide an assembly with gaskets listed and 
labeled for smoke and draft control by a qualified testing agency acceptable to authorities 
having jurisdiction, based on testing according to UL 1784 and installed in compliance 
with NFPA 105. 

B. Fire-Rated, Borrowed-Light Assemblies:  Complying with NFPA 80 and listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction for fire-protection 
ratings indicated, based on testing according to NFPA 257 or UL 9. 

http://www.specagent.com/LookUp/?ulid=5745&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827229&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827232&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827233&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827242&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827252&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827253&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827257&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827258&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827262&mf=&src=wd
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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). 
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4. Top Edge Closures:  Close top edges of doors with inverted closures, except provide 
flush closures at exterior doors of same material as face sheets. 

5. Bottom Edge Closures:  Close bottom edges of doors where required for attachment of 
weather stripping with end closures or channels of same material as face sheets. 

6. Exterior Doors:  Provide weep-hole openings in bottoms of exterior doors to permit 
moisture to escape.  Seal joints in top edges of doors against water penetration. 

7. Astragals:  Provide overlapping astragal on one leaf of pairs of doors where required by 
NFPA 80 for fire-performance rating or where indicated.  Extend minimum 3/4 inch (19 
mm) beyond edge of door on which astragal is mounted or as required to comply with 
published listing of qualified testing agency. 

C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or handling 
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal 
as frames. 

1. Sidelight Frames:  Provide closed tubular members with no visible face seams or joints, 
fabricated from same material as door frame.  Fasten members at crossings and to 
jambs by butt welding. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated. 

3. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be 
grouted. 

4. Floor Anchors:  Weld anchors to bottoms of jambs with at least four spot welds per 
anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at 
bottoms of jambs. 

5. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Masonry Type:  Locate anchors not more than 16 inches (406 mm) from top and 
bottom of frame.  Space anchors not more than 32 inches (813 mm) o.c., to match 
coursing, and as follows: 

1) Two anchors per jamb up to 60 inches (1524 mm) high. 
2) Three anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high. 
3) Four anchors per jamb from 90 to 120 inches (2286 to 3048 mm) high. 
4) Four anchors per jamb plus one additional anchor per jamb for each 24 

inches (610 mm) or fraction thereof above 120 inches (3048 mm) high. 

b. Stud-Wall Type:  Locate anchors not more than 18 inches (457 mm) from top and 
bottom of frame.  Space anchors not more than 32 inches (813 mm) o.c. and as 
follows: 

1) Three anchors per jamb up to 60 inches (1524 mm) high. 
2) Four anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high. 
3) Five anchors per jamb from 90 to 96 inches (2286 to 2438 mm) high. 
4) Five anchors per jamb plus one additional anchor per jamb for each 24 

inches (610 mm) or fraction thereof above 96 inches (2438 mm) high. 
6. Door Silencers:  Except on weather-stripped frames, drill stops to receive door silencers 

as follows.  Keep holes clear during construction. 

a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers. 
b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers. 
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7. Terminated Stops:  Terminate stops 6 inches (152 mm) above finish floor with a 45 
degree angle cut, and close open end of stop with steel sheet closure.  Cover opening in 
extension of frame with welded-steel filler plate, with welds ground smooth and flush with 
frame. 

D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet. 

E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to 
SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted 
door hardware. 

2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation 
of hollow-metal work for hardware. 

F. Stops and Moldings:  Provide stops and moldings around glazed lites and louvers where 
indicated.  Form corners of stops and moldings with mitered hairline joints. 

1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow-
metal work. 

2. Multiple Glazed Lites:  Provide fixed and removable stops and moldings so that each 
glazed lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 
and frames. 

4. Coordinate rabbet width between fixed and removable stops with glazing and installation 
types indicated. 

2.9 STEEL FINISHES 

A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with SDI A250.10; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure. 

B. Factory Finish:  Clean, pretreat, and apply manufacturer's standard two-coat, baked-on finish 
consisting of prime coat and thermosetting topcoat, complying with SDI A250.3. 

1. Color and Gloss:  As selected by Architect from manufacturer's full range. 

2.10 ACCESSORIES 

A. Louvers:  Provide louvers for interior doors, where indicated, which comply with SDI 111C, with 
blades or baffles formed of 0.020-inch- (0.5-mm-) thick, cold-rolled steel sheet set into 0.032-
inch- (0.8-mm-) thick steel frame. 

1. Sightproof Louver:  Stationary louvers constructed with inverted-V or inverted-Y blades. 
2. Lightproof Louver:  Stationary louvers constructed with baffles to prevent light from 

passing from one side to the other. 
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3. Fire-Rated Automatic Louvers:  Louvers constructed with movable blades closed by 
actuating fusible link, and listed and labeled for use in fire-rated door assemblies of type 
and fire-resistance rating indicated by same qualified testing and inspecting agency that 
established fire-resistance rating of door assembly. 

B. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical anchors. 

C. Grout Guards:  Formed from same material as frames, not less than 0.016 inch (0.4 mm) thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame 
installation. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the 
Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware. 

3.3 INSTALLATION 

A. General:  Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in 
place.  Comply with Drawings and manufacturer's written instructions. 

B. Hollow-Metal Frames:  Install hollow-metal frames of size and profile indicated.  Comply with 
SDI A250.11 or NAAMM-HMMA 840 as required by standards specified. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set.  After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged. 

a. At fire-rated openings, install frames according to NFPA 80. 
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b. Where frames are fabricated in sections because of shipping or handling 
limitations, field splice at approved locations by welding face joint continuously; 
grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. 

c. Install frames with removable stops located on secure side of opening. 
d. Install door silencers in frames before grouting. 
e. Remove temporary braces necessary for installation only after frames have been 

properly set and secured. 
f. Check plumb, square, and twist of frames as walls are constructed.  Shim as 

necessary to comply with installation tolerances. 
g. Field apply bituminous coating to backs of frames that will be filled with grout 

containing antifreezing agents. 

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and 
secure with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings. 

3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation inside frames. 
4. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space between 

frames and masonry with grout. 
5. Concrete Walls:  Solidly fill space between frames and concrete with mineral-fiber 

insulation. 
6. In-Place Concrete or Masonry Construction:  Secure frames in place with postinstalled 

expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible 
on exposed faces. 

7. In-Place Metal or Wood-Stud Partitions:  Secure slip-on drywall frames in place according 
to manufacturer's written instructions. 

8. Installation Tolerances:  Adjust hollow-metal door frames for squareness, alignment, 
twist, and plumb to the following tolerances: 

a. Squareness:  Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 
90 degrees from jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal 
line parallel to plane of wall. 

c. Twist:  Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of 
jambs on parallel lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor. 

C. Hollow-Metal Doors:  Fit hollow-metal doors accurately in frames, within clearances specified 
below.  Shim as necessary. 

1. Non-Fire-Rated Steel Doors: 

a. Between Door and Frame Jambs and Head:  1/8 inch (3.2 mm) plus or minus 1/32 
inch (0.8 mm). 

b. Between Edges of Pairs of Doors:  1/8 inch (3.2 mm) to 1/4 inch (6.3 mm) plus or 
minus 1/32 inch (0.8 mm). 

c. At Bottom of Door:  3/4 inch (19.1 mm) plus or minus 1/32 inch (0.8 mm). 
d. Between Door Face and Stop:  1/16 inch (1.6 mm) to 1/8 inch (3.2 mm) plus or 

minus 1/32 inch (0.8 mm). 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

                
 

 
 

HOLLOW METAL DOORS AND FRAMES 08 11 13 - 11 

2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80. 
3. Smoke-Control Doors:  Install doors and gaskets according to NFPA 105. 

D. Glazing:  Comply with installation requirements in Section 088000 "Glazing" and with hollow-
metal manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not 
more than 9 inches (230 mm) o.c. and not more than 2 inches (51 mm) o.c. from each 
corner. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final 
inspection.  Leave work in complete and proper operating condition.  Remove and replace 
defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable. 

B. Remove grout and other bonding material from hollow-metal work immediately after installation. 

C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

D. Metallic-Coated Surface Touchup:  Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 

E. Factory-Finish Touchup:  Clean abraded areas and repair with same material used for factory 
finish according to manufacturer's written instructions. 

F. Touchup Painting:  Cleaning and touchup painting of abraded areas of paint are specified in 
painting Sections. 

3.5 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 08 11 13 
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SECTION 08 11 16 – FIRE-RATED ALUMINUM FULL VISION DOORS AND FRAMES 
 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 
A.  Fire-rated aluminum full vision Aluflam door system including pre-finished door, frame, glazing, and 

hardware. 
 
1.02 RELATED SECTIONS 
 
A. Section 08710 (08 71 00): Door Hardware. 
B. Section 08817 (08 88 17): Fire-Rated Glass & Framing. 
 
1.03 REFERENCES 
 
A. American Society for Testing and Materials (ASTM): 

1. ASTM E119 Standard Test Methods for Fire Tests of Building Construction and Materials. 
2. ASTM E2074 Standard Test Method for Fire Tests of Door Assemblies, Including Positive Pres-

sure Testing of Side-Hinged and Pivoted Swinging Door Assemblies. 
 
B. National Fire Protection Association (NFPA): 

1. NFPA 80: Standard for Fire Doors and Fire Windows. 
2. NFPA 251: Standard Methods of Tests of Fire Endurance of Building Construction and Materials. 
3. NFPA 252: Standard Methods of Fire Tests of Door Assemblies. 

 
C. Uniform Building Code (UBC): 

1. UBC-7-2: Methods for Fire Tests of Door Assemblies. 
 
D. Underwriters Laboratories, Inc. (UL): 

1. UL 10C: Positive Pressure Fire Tests of Door Assemblies. 
 
E. Standard Council of Canada: 

1. ULC Standard CAN4-S104: Fire Tests of Door Assemblies.  
 
F. American National Standards Institute (ANSI): 

1. ANSI Z97.1 Safety Glazing Materials Used in Buildings – Safety Performance Specifications and 
Methods of Test.  

 
G. Consumer Product Safety Commission (CPSC): 

1. CPSC 16 CFR 1201 Categories I and II:  Safety Standard for Glazing Materials.  
 
1.04 SYSTEM DESCRIPTION 
 
A. Performance Requirements:  

 
 

1. Fire Rating: 60 minutes. 
2. Certification: Doors and frames shall be tested in accordance with ASTM E 2074, NFPA 252, 

UBC 7-2, UL 10C, CAN4-S104. 
3. Testing Laboratory: Fire tests shall be conducted by an approved independent testing laboratory, 

similar to Underwriter’s Laboratories, Inc. 
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1.05 SUBMITTALS 
 
A. Submit listed submittals in accordance with Conditions of the Contract and Division 1 Submittal Pro-

cedure Section. 
1. Shop Drawings: Submit shop drawings showing layouts, profiles and product components.  
2. Samples: Submit samples for finishes, colors and textures. 
3. Technical Information: Submit latest edition of manufacturer’s product data providing product de-

scription, technical data and installation instructions. 
 
1.06 QUALITY ASSURANCE 
 
A. Listings and Labels: 

Fire rated framing and glazing shall be under current follow-up services by an approved independent 
agency and maintain a current listing or certification. Assemblies shall be labeled in accordance with 
limits of listings.  

 
1.07 DELIVERY, STORAGE AND HANDLING 
 
A. Ordering: Comply with manufacturer’s ordering instructions and lead-time requirements to avoid con-

struction delays. 
 
B. Delivery: Deliver materials to specified destination in manufacturer’s packaging undamaged, com-

plete with installation instructions.  
 
C. Storage and Protection: Store off ground, under cover, protected from weather, direct sunlight, con-

struction activities and at temperature conditions recommended by manufacturer, +10°F to +110°F. 
 

D.  Handling: Protect materials and finish during handling and installation to prevent damage. 
 
1.08 PROJECT CONDITIONS 
 
A. Field Measurements: Verify actual measurements for openings by field measurements before fabrica-

tion. Show recorded measurements on shop drawings. Coordinate field measurements and fabrica-
tion schedule with construction progress to avoid construction delays. 

 
 
PART 2 - PRODUCTS 
 
2.01 FIRE-RATED ALUMINUM FULL VISION DOORS AND FRAMES  
 
A. Manufacturer: Aluflam North America 

1. Contact: 16604 Edwards Road, Cerritos, CA 90703: Telephone 562.926.9520 Fax 562.404.1394.  
E-mail info@aluflam-usa.com Website  www.aluflam-usa.com, or local representative 
(www.aluflam-usa.com/contact/representatives.php). 

 
2.02 MATERIALS – ALUMINUM FRAMING 
 
A. Frame construction:  Integral structure and glazing stops from extruded and thermally broken alumi-

num profiles.  Filled internally with cement composite material. 
 

B. Dimensions: 
1.  Door framing face dimension:  2-½ inch 

mailto:info@aluflam-usa.com
http://www.aluflam-usa.com/
http://www.aluflam-usa.com/contact/representatives.php
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2.  Depth of door framing:  3-7/16 inch (3-5/8 for 90 Min Door) 
3.  Door stile face dimension:  3-9/16 inch (3-3/4 for (90 Min Door)  
4.  Door cross rail (if applicable):  3-9/16 inch (N/A for 90 Min Door) 

 
C. Assembly:  Frame corners assembled by means of crimped and bonded miter joints. 

 
D. Sealing:  Framing system shall insulate against effects of fire, smoke, and heat transfer from either 

side. Perimeter of the framing system to the rough opening shall be firmly packed with mineral wool 
insulation. 
 

2.03 MATERIALS – FIRE RESISTANT GLAZING 
 
A. Assemblies shall be glazed with 60 minute rated 1 inch thick SGG Contraflam 60 fire resistant glazing 

material as manufactured by Vetrotech Saint-Gobain (www.vetrotechusa.com).  
1. Individual lites shall be permanently identified with a listing mark. 
2. Glazing material installed in “Hazardous Locations” (subject to human impact) shall be certified to 

meet the applicable requirements for fire rated assemblies referenced in ANSI Z97.1 Standard for 
Safety Glazing Materials Used In Buildings and/or CPSC 16 CFR 1201 Safety Standard for Archi-
tectural Glazing Materials. 

3. Visible daylight transmission shall be a minimum of 81%. Glazing material shall be optically clear, 
colorless and free from unusual distortion. 

 
 
2.04 MATERIALS – GLAZING AND ASSEMBLY ACCESSORIES 
 
A. Fasteners: All fasteners, setting pads, and glazing clips, shall be stainless or zinc-plated steel. 

 
B. Glazing Accessories: The glazing material perimeter shall be separated from the perimeter framing 

system with approved flame retardant intumescent glazing tape.  Ceramic setting blocks shall be 
placed between the metal setting pads and the glazing material. Setting pads and blocks provided by 
manufacturer.  

 
2.05 FABRICATION 
 
A. Door frames and door leaves shall be furnished pre-assembled. Door assemblies shall be field 

glazed. 
 

B. Door assemblies shall be factory prepared for field mounting of hardware. 
 

C. Fabrication Dimensions:  Fabricate to approved dimensions.  The general contractor shall guarantee 
dimensions within required tolerance (+ - 1/8”).  Obtain approved shop drawings prior to fabrication. 
  

2.06 FINISHES 
 
A. Framing shall be chemically cleaned and pretreated, then finished on all exposed areas with:  

Anodized – Dark Bronze  
 
B. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective 

covering before shipping. 
 

C.  Slight variations in appearance of abutting or adjacent pieces are acceptable.  Noticeable variations in 
the same piece are not acceptable.  

 

http://www.vetrotechusa.com/
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2.07 DOOR HARDWARE 
 
A. Hardware shall be supplied from door manufacturer’s standard recommended hardware groups as 

specified. 
 

 
B.  Operating hardware for single doors. Each to have the following: 

Quantity Description Manufacturer/Model Finish 

1 Surface applied door closer Dorma TS93 series Aluminum 

3  Surface applied hinges (Qty 4 on 
90 min door)  

Dr Hahn A901/951 series Aluminum 

2 Lever handles FSB 1080 series Stainless 

1 Narrow stile mortise lock Accurate 8600 series Stainless (front) 

1 Cylinder lock Schlage compatible Satin chrome 

1 *) Rim based exit device – 
(Standard on 90 min door) 

Dorma 9700 Stainless 

1 *) 10” bottom kickplate Aluflam Match door finish 

1 *) Automatic floor seal Planet MF Aluminum 

    

 
 
 
  

PART 3 - EXECUTION 
 
3.01 EXAMINATION 
 
A. Examine area to receive doors.  Openings shall be plumb, square and within allowable tolerances.  

Notify Architect of conditions that would adversely affect installation or subsequent use.  Do not pro-
ceed with installation until unsatisfactory conditions are corrected.  

 
3.02 INSTALLATION 
 
A. Door installation shall be by a specialty contractor with appropriate experience qualifications; and in 

strict accordance with the approved shop drawings. 
 
3.03 CLEANING 
 
A. Cleaning: Remove temporary coverings and protection of adjacent work areas. Glass and frame 

should be cleaned using soft clean cloth, chamois leathers, sponges or soft paper.  Use clean warm 
water with a mild detergent. Do not use detergent that contains either alkaline, acids or fluoride! 
Abrasive cleaning methods can damage surfaces!  Clean prior to owner’s acceptance. Remove con-
struction debris from project site and legally dispose of debris.   

 
 

END OF SECTION 
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SECTION 08 1416 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including the General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 
1. Division 6 Section "Finish Carpentry" 
2. Division 8 Section “Hollow Metal Doors and Frames”  

1.2 SUMMARY 

A. This Section includes the following: 
1. Solid core doors with wood veneer faces. 
2. Factory finishing of flush wood doors. 
3. Factory fitting flush wood doors to frames and factory machining for hardware. 
4. Louvers for flush wood doors. 

1.3 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 1 Specification Sections. 

B. Product data for each type of door, including details of core and edge construction, trim for 
openings, and factory-finishing specifications. 

C. Shop drawings indicating location and size of each door, elevation of each kind of door, details 
of construction, location and extent of hardware blocking, fire ratings, requirements for veneer 
matching and factory finishing and other pertinent data. 
1. For factory-machined doors, indicate dimensions and locations of cutouts for locksets 

and other cutouts adjacent to light openings. 

D. Samples for initial selection in the form of color charts consisting of actual materials in small 
sections for the following: 
1. Faces of factory-finished doors with transparent finish.  Show the full range of colors 

available for stained finishes. 

E. Samples for verification in the form and size indicated below: 
1. Corner sections of doors approximately 12 inches square with door faces and edgings 

representing the typical range of color and grain for each species of veneer and solid 
lumber required.  Finish sample with same materials proposed for factory-finished doors. 

2. Frames for light openings, 6 inches long, for each material, type, and finish required. 

1.4 QUALITY ASSURANCE 
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A. Quality Standard:  Comply with the following standard: 
1. AWI Quality Standard:  "Architectural Woodwork Quality Standards" of the Architectural 

Woodwork Institute for grade of door, core, construction, finish, and other requirements. 

B. Fire-Rated Wood Doors:  Provide wood doors that comply with NFPA 80; are identical in 
materials and construction to units tested in door and frame assemblies per ASTM E 152; and 
are labeled and listed by UL, Warnock Hersey, or another testing and inspection agency 
acceptable to authorities having jurisdiction. 

C. Single-Source Responsibility:  Obtain doors from one source and by a single manufacturer. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect doors during transit, storage, and handling to prevent damage, soiling, and 
deterioration.  Comply with requirements of referenced standard and manufacturer's 
instructions. 

B. Identify each door with individual opening numbers as designated on shop drawings, using 
temporary, removable, or concealed markings. 

1.6 PROJECT CONDITIONS 

A. Conditioning:  Do not deliver or install doors until conditions for temperature and relative 
humidity have been stabilized and will be maintained in storage and installation areas during the 
remainder of the construction period to comply with the following requirements applicable to 
Project's geographical location: 
1. AWI quality standard Section 100-S-11 "Relative Humidity and Moisture Content." 

1.7 WARRANTY 

A. General Warranty:  Door manufacturer's warranty specified in this Article shall not deprive the 
Owner of other rights the Owner may have under other provisions of the Contract Documents 
and shall be in addition to, and run concurrent with, other warranties made by the Contractor 
under requirements of the Contract Documents. 

B. Door Manufacturer's Warranty:  Submit written agreement on door manufacturer's standard 
form signed by manufacturer, Installer, and Contractor, agreeing to repair or replace defective 
doors that have warped (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section or 
that show telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch 
span, or do not conform to tolerance limitations of referenced quality standards. 
 
1. Warranty shall be in effect during the following period of time after date of Substantial 

Completion. 
a. Solid Core Interior Doors:  Life of installation. 

PART 2 - PRODUCTS 
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2.1 MANUFACTURERS 
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
doors that may be incorporated in the Work include, but are not limited to, the following: 
1. Solid Core Doors: 

a. Algoma Hardwoods Inc. 
b. Buell Door Co. 
c. Eggers Industries, Architectural Door Division. 
d. Graham Manufacturing Corp. 
e. Haley Brothers, Inc. 
f. Ideal Wood Products, Inc. 
g. IPIK Door Co., Inc. 
h. Mohawk Flush Doors, Inc. 
i. Ragland Manufacturing Co., Inc. 
j. V-T Industries Inc. 
k. Weyerhauser Co. 

2.2 INTERIOR FLUSH WOOD DOORS 

A. Solid Core Doors for transparent stained Finish:  Comply with the following requirements: 
1. Faces:  Rotary Natural Birch. 
2. Grade:  Premium. 
3. Construction:  5 plies. 
4. Core:  Particleboard ANSI A208.1, GRADE LD-2 – PC-5 ME. Provide wood blocking in 

particleboard core doors as needed to eliminate through-bolting hardware. 5” toprail on 
doors and closers.. 

5. Bonding:  Stiles and rails bonded to core, then entire unit abrasive planed before 
veneering. 

2.3 VENEER MATCHING 

A. Within Door Faces:  Provide doors with the following veneer matching: 
1. Book matching. 

B. Pairs and Sets:  Provide pair matching and set matching for pairs of doors and for doors hung in 
adjacent sets. 

C. Doors with Transoms (if any):  Provide the following matching: 
1. Continuous matching. 

 

2.4 FABRICATION 

A. Fabricate flush wood doors to comply with following requirements: 
1. Factory fit doors to suit frame-opening sizes indicated, with the following uniform 

clearances and bevels: 
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a. Comply with clearance requirements of referenced quality standard for fitting.  
Comply with requirements of NFPA 80 for fire-resistance-rated doors. 

2. Factory machine doors for hardware that is not surface applied.  Locate hardware to 
comply with DHI-WDHS-3.  Comply with final hardware schedules, door frame shop 
drawings, DHI A115-W series standards, and hardware templates. 
a. Coordinate measurements of hardware mortises in metal frames to verify 

dimensions and alignment before proceeding with factory machining. 
b. Metal Astragals:  Premachine astragals and formed-steel edges for hardware for 

pairs of fire-rated doors. 

B. Transom and Side Panels (if any):  Fabricate matching panels with same construction, exposed 
surfaces, and finish as specified for associated doors. 
1. Fixed Transom Panels (if any):  Fabricate fixed panels with solid lumber transom bottom 

rail and door top rail, both rabbeted as indicated.  Provide factory-installed spring bolts for 
concealed attachment into jambs of metal door frames. 

C. Openings (if any):  Cut and trim openings through doors to comply with applicable requirements 
of referenced standards for kind(s) of door(s) required. 
1. Light Openings:  Trim openings with moldings of material and profile indicated. 

 

2.5 FACTORY FINISHING 

A. General:  Comply with referenced quality standard's requirements for factory finishing. 

B. Finish wood doors at factory. 

C. Transparent Finish:  Comply with requirements indicated for grade, finish system, staining 
effect, and sheen. 
1. Grade:  Premium. 
2. Finish:  Manufacturer's standard finish with performance requirements comparable to 

either AWI System TR-6 catalyzed polyurethane. 
3. Staining:  As selected from manufacturer’s full line of standard stain colors. 
4. Effect:  Filled finish. 
5. Sheen:  Satin. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine installed door frames prior to hanging door: 
1. Verify that frames comply with indicated requirements for type, size, location, and swing 

characteristics and have been installed with plumb jambs and level heads. 
2. Reject doors with defects. 

B. Do not proceed with installation until unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. Hardware:  For installation see Division 8 Section "Door Hardware." 

B. Manufacturer's Instructions:  Install wood doors to comply with manufacturer's instructions and 
referenced quality standard and as indicated. 
1. Install fire-rated doors in corresponding fire-rated frames according to requirements of 

NFPA 80. 
2. Fitting Clearances for Non-Fire-Rated Doors:  Provide 1/8 inch at jambs and heads, 1/16 

inch per leaf at meeting stiles for pairs of doors, and 1/8 inch from bottom of door to top 
of decorative floor finish or covering.  Where threshold is shown or scheduled, provide 
1/4-inch clearance from bottom of door to top of threshold. 

3. Fitting Clearances for Fire-Rated Doors:  Comply with NFPA 80. 
4. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges. 
5. Bevel fire-rated doors 1/8 inch in 2 inches on lock edge; trim stiles and rails only to extent 

permitted by labeling agency. 

C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge. 

D. Factory-Finished Doors:  Restore finish before installation, if fitting or machining is required at 
the job site. 

3.3 ADJUSTING AND PROTECTION 

A. Operation:  Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors:  Refinish or replace doors damaged during installation. 

C. Protect doors as recommended by door manufacturer to ensure that wood doors will be without 
damage or deterioration at the time of Substantial Completion. 

END OF SECTION 08 14 16 
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SECTION 08 31 13 - ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The work performed under this Section includes the performance criteria, materials, production, 
and erection of access doors and frames for the project and consists of the provision of all plant, 
materials, labor and equipment and the like necessary and/or required for the complete 
execution of all access door work as required by schedules, keynotes and drawings, as 
specified herein, and as may be required by conditions and authorities having jurisdiction 
including, but not limited to the following: 

1. Access doors and frames for walls and ceilings. 
2. Floor access doors and frames. 

B. Related Requirements: 
1. Division 22 “Plumbing” for plumbing devices that require access. 
2. Division 23 “Mechanical” for HVAC devices that require access. 
3. Division 26 “Electrical” for Electrical devices that require access. 
4. Division 28 “Electronic Safety and Security” for safety and security devices that require 

access.  

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, fire ratings, materials, individual components and profiles, 
and finishes. 

B. Shop Drawings: 

1. Include plans, elevations, sections, details, substrates and attachments to other work. 
2. Detail fabrication and installation of access doors and frames for each type of substrate. 

C. Samples:  For each door face material, at least 3 by 5 inches (75 by 125 mm) in size, in 
specified finish. 

D. Access Door and Frame Schedule:  Provide complete access door and frame schedule, 
including types, locations, sizes, latching or locking provisions, and other data pertinent to 
installation. 
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E. Ceiling Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling 
mounted items including access doors and frames, lighting fixtures, diffusers, grilles, speakers, 
sprinklers, and special trim are shown and coordinated with each other. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Access Doors and Frames:  Units complying with NFPA 80 that are identical to 
access door and frame assemblies tested for fire-test-response characteristics according to the 
following test method and that are listed and labeled by UL or another testing and inspecting 
agency acceptable to authorities having jurisdiction: 

1. NFPA 252 or UL 10B for fire-rated access door assemblies installed vertically. 
2. NFPA 288 for fire-rated access door assemblies installed horizontally. 

2.2 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide access panels as 
fabricated by FF Systems Access Panels, Inc. or comparable product by one of the following: 

1. Access Panel Solutions. 
2. Acudor Products, Inc. 
3. Babcock-Davis. 
4. J. L. Industries, Elmdor/Stoneman Manufacturing Co.; Div. of Acorn Engineering Co. 
5. Larsen's Manufacturing Company. 
6. Metropolitan Door Industries Corp. 
7. Milcor Inc. 

B. Source Limitations:  Obtain each type of access door and frame from single source from single 
manufacturer. 

C. Aluminum Access Doors with Drywall Inserts (at all public, occupied spaces) 

1. Basis-of-Design Product:  FF Systems Access Panels, Inc., System F2AKL. 
2. Assembly Description:  Welded aluminum frame with both outer and inner frame of high 

grade aluminum, with drywall inlay. 
3. Locations:  Wall and ceiling. 
4. Door Size:  As indicated 
5. Frame Material:  Aluminum. 
6. Hinges:  Manufacturer's standard. 
7. Seal:  Air/dust seal. 
8. Hardware:  Cylinder-lock. 

D. Hardware: 

1. Lock:  Cylinder. 

http://www.specagent.com/LookUp/?ulid=14&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789427&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789428&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789430&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811475&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811487&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789435&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789437&mf=04&src=wd
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2.3 FLOOR ACCESS DOORS AND FRAMES  

A. Manufacturers:  Subject to compliance with requirements, provide access panels as fabricated 
by Babcock Davis or comparable product by one of the following: 

1. Acudor Products, Inc. 
2. Metropolitan Door Industries Corp. 
3. Milcor Inc. 

B. Floor Doors, General:  Equip each door with adjustable counterbalancing springs, heavy-duty 
hold-open arm that automatically locks door open at 90 degrees, release handle with red vinyl 
grip that allows for one-handed closure, and recessed lift handle. 

C. Aluminum Floor Door:  Coordinate with equipment.  Extruded-aluminum angle frame with 1/4-
inch- (6.4-mm-) thick, 1/8-inch pan recess for carpet or tile; nonwatertight; loading capacity to 
support 300-lbf/sq. ft. (14.4-kN/sq. m) pedestrian live load. 

D. Hardware:  Provide the following: 

1. Hinges:  Heavy-duty, stainless-steel butt hinges with stainless-steel pins. 
2. Lock:  Manufacturer’s standard. 
3. Hardware Material:  Manufacturer's standard. 

E. Fire-Rating:  Provide 2-hour fire rated doors in rated floors. 

2.4 MATERIALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with 
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D. 

C. Steel Sheet:  Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-rolled steel 
sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed. 

D. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 
minimum G60 (Z180) or A60 (ZF180) metallic coating. 

E. Rolled-Stainless-Steel Floor Plate:  ASTM A 793, manufacturer's standard finish. 

F. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 316.  Remove tool and 
die marks and stretch lines or blend into finish. 

G. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), Alloy 6063-T6. 

H. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6. 

I. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy and temper recommended by aluminum 
producer and finisher for type of use and finish indicated, and with not less than strength and 
durability properties of Alloy 5005-H15; with minimum sheet thickness according to ANSI H35.2 
(ANSI H35.2M). 

http://www.specagent.com/LookUp/?uid=123456793363&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793373&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793376&mf=04&src=wd
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J. Frame Anchors:  Same type as door face. 

K. Inserts, Bolts, and Anchor Fasteners:  Hot-dip galvanized steel according to 
ASTM A 153/A 153M or ASTM F 2329. 

2.5 FABRICATION 

A. General:  Provide access door and frame assemblies manufactured as integral units ready for 
installation. 

B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials 
with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam 
marks, roller marks, rolled trade names, or roughness. 

C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish 
attachment devices and fasteners of type required to secure access doors to types of supports 
indicated. 

1. For concealed flanges with drywall bead, provide edge trim for gypsum board securely 
attached to perimeter of frames. 

2. For concealed flanges with plaster bead for full-bed plaster applications, provide zinc-
coated expanded metal lath and exposed casing bead welded to perimeter of frames. 

3. Provide mounting holes in frames for attachment of units to metal or wood framing. 
4. Provide mounting holes in frame for attachment of masonry anchors. 

D. Recessed Access Doors:  Form face of panel to provide recess for application of applied finish.  
Reinforce panel as required to prevent buckling. 

1. For recessed doors with plaster infill, provide self-furring expanded metal lath attached to 
door panel. 

E. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when 
closed. 

1. For cylinder locks, furnish two keys per lock and key all locks alike. 
2. For recessed panel doors, provide access sleeves for each locking device.  Furnish 

plastic grommets and install in holes cut through finish. 

F. Extruded Aluminum:  After fabrication, apply manufacturer's standard protective coating on 
aluminum that will come in contact with concrete. 

2.6 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 
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C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

D. Steel and Metallic-Coated-Steel Finishes: 

1. Factory Prime:  Apply manufacturer's standard, fast-curing, lead- and chromate-free, 
universal primer immediately after surface preparation and pretreatment. 

2. Factory Finish:  Immediately after cleaning and pretreating, apply manufacturer's 
standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat, 
with a minimum dry-film thickness of 1 mil (0.025 mm) for topcoat. 

E. Stainless-Steel Finishes: 

1. Surface Preparation:  Remove tool and die marks and stretch lines, or blend into finish. 
2. Polished Finishes:  Grind and polish surfaces to produce uniform finish, free of cross 

scratches. 

a. Run grain of directional finishes with long dimension of each piece. 
b. When polishing is completed, passivate and rinse surfaces.  Remove embedded 

foreign matter and leave surfaces chemically clean. 
c. Directional Satin Finish:  No. 4. 

3. Bright, Cold-Rolled, Unpolished Finish:  No. 2B. 

F. Aluminum Finishes: 

1. Mill finish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

B. Install doors flush with adjacent finish surfaces or recessed to receive finish material. 

3.3 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 
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B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged. 

3.4 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 08 31 13 
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SECTION 08 41 13 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
aluminum framed entrances and storefronts for the project.  The work performed under this 
Section consists of the provision of all plant, materials, labor and equipment and the like 
necessary and/or required for the complete execution of all aluminum framed entrances and 
storefronts as required by the this section, schedules, keynotes and drawings, including, but not 
limited to the following: 

1. Exterior storefront framing. 
2. Storefront framing for window walls. 
3. Storefront framing for punched openings. 
4. Exterior and interior manual-swing entrance doors and door-frame units. 

1.3 PREINSTALLATION MEETINGS 

A. Pre-installation Conference:  Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

B. Shop Drawings:  For aluminum-framed entrances and storefronts.  Include plans, elevations, 
sections, full-size details, and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for draining 
moisture occurring within the assembly to the exterior. 

2. Include full-size isometric details of each vertical-to-horizontal intersection of aluminum-
framed entrances and storefronts, showing the following: 

a. Joinery, including concealed welds. 
b. Anchorage. 
c. Expansion provisions. 
d. Glazing. 
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e. Flashing and drainage. 

3. Show connection to and continuity with adjacent thermal, weather, air, and vapor 
barriers. 

C. Samples for Initial Selection:  For units with factory-applied color finishes. 

D. Samples for Verification:  For each type of exposed finish required, in manufacturer's standard 
sizes. 

E. Fabrication Sample:  Of each vertical-to-horizontal intersection of assemblies, made from 12-
inch (300-mm) lengths of full-size components and showing details of the following: 

1. Joinery, including concealed welds. 
2. Anchorage. 
3. Expansion provisions. 
4. Glazing. 
5. Flashing and drainage. 

F. Entrance Door Hardware Schedule:  Prepared by or under supervision of supplier, detailing 
fabrication and assembly of entrance door hardware, as well as procedures and diagrams.  
Coordinate final entrance door hardware schedule with doors, frames, and related work to 
ensure proper size, thickness, hand, function, and finish of entrance door hardware. 

G. Delegated-Design Submittal:  For aluminum-framed entrances and storefronts indicated to 
comply with performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Preconstruction Laboratory Mockup Testing Submittals: 

1. Testing Program:  Developed specifically for Project. 
2. Test Reports:  Prepared by a qualified preconstruction testing agency for each mockup 

test. 
3. Record Drawings:  As-built drawings of preconstruction laboratory mockups showing 

changes made during preconstruction laboratory mockup testing. 

B. Qualification Data:  For Installer and field testing agency. 

C. Energy Performance Certificates:  For aluminum-framed entrances and storefronts, 
accessories, and components, from manufacturer. 

1. Basis for Certification:  NFRC-certified energy performance values for each aluminum-
framed entrance and storefront. 

D. Product Test Reports:  For aluminum-framed entrances and storefronts, for tests performed by 
manufacturer and witnessed by a qualified testing agency. 
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E. Quality-Control Program:  Developed specifically for Project, including fabrication and 
installation, according to recommendations in ASTM C 1401.  Include periodic quality-control 
reports. 

F. Source quality-control reports. 

G. Field quality-control reports. 

H. Sample Warranties:  For special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For aluminum-framed entrances and storefronts to include in maintenance 
manuals. 

B. Maintenance Data for Structural Sealant:  For structural-sealant-glazed storefront to include in 
maintenance manuals.  Include ASTM C 1401 recommendations for post-installation-phase 
quality-control program. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated. 

C. Product Options:  Information on Drawings and in Specifications establishes requirements for 
aesthetic effects and performance characteristics of assemblies.  Aesthetic effects are indicated 
by dimensions, arrangements, alignment, and profiles of components and assemblies as they 
relate to sightlines, to one another, and to adjoining construction. 

1. Do not change intended aesthetic effects, as judged solely by Architect, except with 
Architect's approval.  If changes are proposed, submit comprehensive explanatory data 
to Architect for review. 

D. Structural-Sealant Glazing:  Comply with ASTM C 1401 for design and installation of storefront 
systems. 

E. Quality-control program for structural-sealant-glazed system. 

F. Preconstruction sealant testing. 

1.8 MOCKUPS 

A. Mockups:  Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockup of typical wall area as shown on Drawings. 
2. Mockups for each form of construction and finish. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

               50% CDS  
ULY 17, 2023 

 

 
 

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 08 41 13 - 4 of 15 

3. Testing shall be performed on mockups according to requirements in "Field Quality 
Control" Article. 

4. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

5. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer and Installer agrees to repair or replace components of 
aluminum-framed entrances and storefronts that do not comply with requirements or that fail in 
materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 
b. Noise or vibration created by wind and thermal and structural movements. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 
d. Water penetration through fixed glazing and framing areas. 
e. Failure of operating components. 

2. Warranty Period:  10 years from date of Substantial Completion. 

B. Special Finish Warranty:  Standard form in which manufacturer agrees to repair finishes or 
replace aluminum that shows evidence of deterioration of factory-applied finishes within 
specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design aluminum-framed entrances and storefronts. 

B. General Performance:  Comply with performance requirements specified, as determined by 
testing of aluminum-framed entrances and storefronts representing those indicated for this 
Project without failure due to defective manufacture, fabrication, installation, or other defects in 
construction. 
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1. Aluminum-framed entrances and storefronts shall withstand movements of supporting 
structure including, but not limited to, story drift, twist, column shortening, long-term 
creep, and deflection from uniformly distributed and concentrated live loads. 

2. Failure also includes the following: 

a. Thermal stresses transferring to building structure. 
b. Glass breakage. 
c. Noise or vibration created by wind and thermal and structural movements. 
d. Loosening or weakening of fasteners, attachments, and other components. 
e. Failure of operating units. 

C. Structural Loads: 

1. Wind Loads:  118 mph, and in compliance with NYS Building Code Section 2404 “Wind, 
Snow, Seismic, and Dead loads on Glass.” 

2. Other Design Loads:  As indicated on Drawings. 

D. Deflection of Framing Members:  At design wind pressure, as follows: 

1. Deflection Normal to Wall Plane:  Limited to 1/175 of clear span for spans up to 13 feet 6 
inches (4.1 m) and to 1/240 of clear span plus 1/4 inch (6.35 mm) for spans greater than 
13 feet 6 inches (4.1 m) or an amount that restricts edge deflection of individual glazing 
lites to 3/4 inch (19.1 mm), whichever is less. 

2. Deflection Parallel to Glazing Plane:  Limited to 1/360 of clear span or 1/8 inch (3.2 mm), 
whichever is smaller. 

a. Operable Units:  Provide a minimum 1/16-inch (1.6-mm) clearance between 
framing members and operable units. 

3. Cantilever Deflection:  Where framing members overhang an anchor point, as follows: 

a. Perpendicular to Plane of Wall:  No greater than 1/240 of clear span plus 1/4 inch 
(6.35 mm) for spans greater than 11 feet 8-1/4 inches (3.6 m) or 1/175 times span, 
for spans less than 11 feet 8-1/4 inches (3.6 m). 

E. Structural:  Test according to ASTM E 330 as follows: 

1. When tested at positive and negative wind-load design pressures, assemblies do not 
evidence deflection exceeding specified limits. 

2. When tested at 150 percent of positive and negative wind-load design pressures, 
assemblies, including anchorage, do not evidence material failures, structural distress, or 
permanent deformation of main framing members exceeding 0.2 percent of span. 

3. Test Durations:  As required by design wind velocity, but not less than 10 seconds. 

F. Air Infiltration:  Test according to ASTM E 283 for infiltration as follows: 

1. Fixed Framing and Glass Area: 

a. Maximum air leakage of  0.06 cfm/sq. ft. (0.30 L/s per sq. m) at a static-air-
pressure differential of 6.24 lbf/sq. ft. (300 Pa). 

2. Entrance Doors: 
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a. Pair of Doors:  Maximum air leakage of 1.0 cfm/sq. ft. (5.08 L/s per sq. m) at a 
static-air-pressure differential of 6.24 lbf/sq. ft. (300 Pa). 

b. Single Doors:  Maximum air leakage of 0.5 cfm/sq. ft. (2.54 L/s per sq. m) at a 
static-air-pressure differential of 6.24 lbf/sq. ft. (300 Pa). 

G. Water Penetration under Static Pressure:  Test according to ASTM E 331 as follows: 

1. No evidence of water penetration through fixed glazing and framing areas when tested 
according to a minimum static-air-pressure differential of 20 percent of positive wind-load 
design pressure, but not less than 6.24 lbf/sq. ft. (300 Pa). 

H. Water Penetration under Dynamic Pressure:  Test according to AAMA 501.1 as follows: 

1. No evidence of water penetration through fixed glazing and framing areas when tested at 
dynamic pressure equal to 20 percent of positive wind-load design pressure, but not less 
than 6.24 lbf/sq. ft. (300 Pa). 

2. Maximum Water Leakage:  According to AAMA 501.1.  Water leakage does not include 
water controlled by flashing and gutters, or water that is drained to exterior. 

I. Interstory Drift:  Accommodate design displacement of adjacent stories indicated. 

1. Design Displacement:  As indicated on Drawings. 
2. Test Performance:  Complying with criteria for passing based on building occupancy type 

when tested according to AAMA 501.4 at design displacement and 1.5 times the design 
displacement. 

J. Seismic Performance:  Aluminum-framed entrances and storefronts shall withstand the effects 
of earthquake motions determined according to ASCE/SEI 7. 

1. Seismic Drift Causing Glass Fallout:  Complying with criteria for passing based on 
building occupancy type when tested according to AAMA 501.6 at design 
displacement and 1.5 times the design displacement. 

2. Vertical Interstory Movement:  Complying with criteria for passing based on building 
occupancy type when tested according to AAMA 501.7 at design displacement and 1.5 
times the design displacement. 

K. Energy Performance:  Certify and label energy performance according to NFRC as follows: 

1. Thermal Transmittance (U-factor):  Fixed glazing and framing areas shall have U-factor of 
not more than 0.47 Btu/sq. ft. x h x deg F (2.55 W/sq. m x K) as determined according to 
NFRC 100. 

2. Solar Heat Gain Coefficient: Fixed glazing and framing areas shall have a solar heat gain 
coefficient of no greater than 0.35 as determined according to NFRC 200. 

3. Condensation Resistance:  Fixed glazing and framing areas shall have an NFRC-certified 
condensation resistance rating of no less than 15 as determined according to NFRC 500. 

L. Noise Reduction:  Test according to ASTM E 90, with ratings determined by ASTM E 1332, as 
follows. 

1. Outdoor-Indoor Transmission Class:  Minimum 26. 
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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. Architectural Windows. 
2. Efco Corporation. 
3. CRL – U.S. Aluminum 

B. Source Limitations:  Obtain all components of aluminum-framed entrance and storefront 
system, including framing spandrel panels and venting windows and accessories, from single 
manufacturer. 
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2.3 FRAMING 

A. Framing Members:  Manufacturer's extruded- or formed-aluminum framing members of 
thickness required and reinforced as required to support imposed loads. 

1. Construction:  Thermally broken. 
2. System Dimensions: 2” x 4 ½” (50.8mm x 114.3 mm). 
3. Glazing Plane:  Front (exterior). 
4. Finish:  High-performance organic finish. 
5. Color:  Match Architect’s sample. 

B. Backer Plates:  Manufacturer's standard, continuous backer plates for framing members, if not 
integral, where framing abuts adjacent construction. 

C. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

D. Materials: 

1. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

a. Sheet and Plate:  ASTM B 209 (ASTM B 209M). 
b. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221 (ASTM B 221M). 
c. Extruded Structural Pipe and Tubes:  ASTM B 429/B 429M. 
d. Structural Profiles:  ASTM B 308/B 308M. 

2. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer 
complying with SSPC-PS Guide No. 12.00; applied immediately after surface preparation 
and pretreatment.  Select surface preparation methods according to recommendations in 
SSPC-SP COM, and prepare surfaces according to applicable SSPC standard. 

a. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
b. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M. 
c. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M. 

2.4 ENTRANCE DOOR SYSTEMS 

A. Entrance Doors: Manufacturer's standard glazed entrance doors for manual-swing operation. 

1. Door Construction:  2-inch overall thickness, extruded-aluminum tubular rail and stile 
members.  Mechanically fasten corners with reinforcing brackets that are deeply 
penetrated and fillet welded or that incorporate concealed tie rods. 

2. Door Design:  Medium or Wide stile. 10” high bottom rail for ADA compliance. 
3. Glazing stops and gaskets. 
4. Material: extra thick (3/16”) 

B. Entrance Door Hardware: Refer to Section 08 71 00 "Door Hardware.”  

 
1. Weather stripping: manufacturer’s standard. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

               50% CDS  
ULY 17, 2023 

 

 
 

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 08 41 13 - 9 of 15 

2. All hardware to be surface mounted to facilitate future maintenance.   
3. Hardware finishes:  As selected by Architect from Manufacture’s full range. 

C. Additional requirements: 

1. Thresholds:  Stainless steel, raised thresholds beveled with a slope of not more than 1:2, 
with maximum height of 1/2 inch (12.7 mm). 

2. Opening-Force Requirements: 
a. Egress Doors:  Not more than 15 lbf (67 N) to release the latch and not more than 

30 lbf (133 N) to set the door in motion[ and not more than 15 lbf (67 N) to open 
the door to its minimum required width]. 

b. Accessible Interior Doors:  Not more than 5 lbf (22.2 N) to fully open door. 
3. Removable Mullions:  BHMA A156.3, extruded aluminum. 

a. When used with panic exit devices, provide removable mullions listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for 
panic protection, based on testing according to UL 305.  Use only mullions that 
have been tested with exit devices to be used. 

2.5 GLAZING 

A. Glazing:  Comply with Section 08 80 00 "Glazing." 

B. Glazing Gaskets:  Manufacturer's standard sealed-corner pressure-glazing system of black, 
resilient elastomeric glazing gaskets, setting blocks, and shims or spacers. 

C. Glazing Sealants:  As recommended by manufacturer. 

D. Sealants used inside the weatherproofing system shall have a VOC content of 250 g/L. 

E. Structural Glazing Sealants:  ASTM C 1184, chemically curing silicone formulation that is 
compatible with system components with which it comes in contact, specifically formulated and 
tested for use as structural sealant and approved by structural-sealant manufacturer for use in 
storefront system indicated. 

1. Color:  As selected by Architect from manufacturer's full range of colors. 

F. Weatherseal Sealants:  ASTM C 920 for Type S; Grade NS; Class 25; Uses NT, G, A, and O; 
chemically curing silicone formulation that is compatible with structural sealant and other system 
components with which it comes in contact; recommended by structural-sealant, weatherseal-
sealant, and structural-sealant-glazed storefront manufacturers for this use. 

1. Color:  Match structural sealant. 

2.6 ACCESSORIES 

A. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from 
thermal and structural movements, wind loads, or vibration. 
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2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads fabricated from 300 series 

stainless steel. 

B. Anchors:  Three-way adjustable anchors with minimum adjustment of 1 inch (25.4 mm) that 
accommodate fabrication and installation tolerances in material and finish compatible with 
adjoining materials and recommended by manufacturer. 

1. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel 
inserts complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements. 

C. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
flashing compatible with adjacent materials. 

D. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos, formulated for 30-mil (0.762-mm) thickness per 
coat. 

E. Aluminum sunscreen extrusion profile – to be selected by Architect from Manufacturer’s 
standard profiles.  Anchored directly to the vertical or horizontal mullions – refer to Drawings.  
Color to match storefront and windows. 

2.7 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of 
finish.  Remove weld spatter and welding oxides from exposed surfaces by descaling or 
grinding. 

C. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Physical and thermal isolation of glazing from framing members. 
4. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances. 
5. Provisions for field replacement of glazing from interior. 
6. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 

D. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops. 

E. Structural-Sealant-Glazed Framing Members:  Include accommodations for using temporary 
support device to retain glazing in place while structural sealant cures. 

F. Entrance Door Frames:  Reinforce as required to support loads imposed by door operation and 
for installing entrance door hardware. 

1. At exterior doors, provide compression weather stripping at fixed stops. 
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2. At interior doors, provide silencers at stops to prevent metal-to-metal contact.  Install 
three silencers on strike jamb of single-door frames and two silencers on head of frames 
for pairs of doors. 

G. Entrance Doors:  Reinforce doors as required for installing entrance door hardware. 

1. At pairs of exterior doors, provide sliding-type weather stripping retained in adjustable 
strip and mortised into door edge. 

2. At exterior doors, provide weather sweeps applied to door bottoms. 

H. Entrance Door Hardware Installation:  Factory install entrance door hardware to the greatest 
extent possible.  Cut, drill, and tap for factory-installed entrance door hardware before applying 
finishes. 

I. After fabrication, clearly mark components to identify their locations in Project according to Shop 
Drawings. 

2.8 ALUMINUM FINISHES 

A. High-Performance Organic Coating Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with 
inhibited chemicals; Chemical Finish:  acid chromate-fluoride-phosphate conversion coating; 
Organic Coating:  as specified below).  Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with coating and resin manufacturer's written instructions. 

1. Fluoropolymer 3-Coat Coating System:  Manufacturer's standard 3-coat, thermocured 
system composed of specially formulated inhibitive primer, fluoropolymer color coat, and 
clear fluorocarbon topcoat, with both color coat and clear topcoat containing not less than 
70 percent polyvinylidene fluoride resin by weight; complying with AAMA 2605 

a. Color and Gloss:  Match Architect’s sample of Alucobond Anodic Clear Mica Cool 
PVDF-2/gloss level-30. 

b. It is the intent that all aluminum framing members on the project shall match in 
color and gloss. 

2.9 SOURCE QUALITY CONTROL 

A. Structural Sealant:  Perform quality-control procedures complying with ASTM C 1401 
recommendations including, but not limited to, assembly material qualification procedures, 
sealant testing, and assembly fabrication reviews and checks. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Prepare surfaces that are in contact with structural sealant according to sealant manufacturer's 
written instructions to ensure compatibility and adhesion.  Preparation includes, but is not 
limited to, cleaning and priming surfaces. 

3.3 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 
6. Seal perimeter and other joints watertight unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by 
painting contact surfaces with materials recommended by manufacturer for this purpose 
or by installing nonconductive spacers. 

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 

C. Set continuous sill members and flashing in full sealant bed as specified in Section 079200 
"Joint Sealants" to produce weathertight installation. 

D. Install components plumb and true in alignment with established lines and grades. 

E. Install operable units level and plumb, securely anchored, and without distortion.  Adjust 
weather-stripping contact and hardware movement to produce proper operation. 

F. Install glazing as specified in Section 088000 "Glazing." 

G. Install weatherseal sealant according to Section 07 92 00 "Joint Sealants" and according to 
sealant manufacturer's written instructions to produce weatherproof joints.  Install joint filler 
behind sealant as recommended by sealant manufacturer. 

H. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact points. 

1. Exterior Doors:  Install to produce weathertight enclosure and tight fit at weather 
stripping. 

2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door 
hardware according to entrance door hardware manufacturers' written instructions using 
concealed fasteners to greatest extent possible. 
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3.4 ERECTION TOLERANCES 

A. Erection Tolerances:  Install aluminum-framed entrances and storefronts to comply with the 
following maximum tolerances: 

1. Plumb:  1/8 inch in 10 feet (3.2 mm in 3 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m). 
2. Level:  1/8 inch in 20 feet (3.2 mm in 6 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m). 
3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding element up to 
1/2 inch (12.7 mm) wide, limit offset from true alignment to 1/16 inch (1.6 mm). 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch 
(12.7 to 25.4 mm) wide, limit offset from true alignment to 1/8 inch (3.2 mm). 

c. Where surfaces are separated by reveal or protruding element of 1 inch (25.4 mm) 
wide or more, limit offset from true alignment to 1/4 inch (6 mm). 

4. Location:  Limit variation from plane to 1/8 inch in 12 feet (3.2 mm in 3.6 m); 1/2 inch 
(12.7 mm) over total length. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

B. Field Quality-Control Testing:  Perform the following test on representative areas of aluminum-
framed entrances and storefronts and mockups. 

1. Water-Spray Test:  Before installation of interior finishes has begun, areas designated by 
Architect shall be tested according to AAMA 501.2 and shall not evidence water 
penetration. 

a. Perform a minimum of  two tests in areas as directed by Architect. 
b. Perform tests in each test area as directed by Architect.  Perform at least three 

tests, prior to 10, 35, and 70 percent completion. 

C. Structural-Sealant Adhesion:  Test structural sealant according to recommendations in 
ASTM C 1401, Destructive Test Method A, "Hand Pull Tab (Destructive)," Appendix X2. 

1. Test a minimum of three areas on each building facade. 
2. Repair installation areas damaged by testing. 

D. Aluminum-framed entrances and storefronts will be considered defective if they do not pass 
tests and inspections. 

E. Prepare test and inspection reports. 

3.6 MAINTENANCE SERVICE 

A. Entrance Door Hardware: 
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1. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, 
and removal and replacement of entrance door hardware. 

2. Initial Maintenance Service:  Beginning at Substantial Completion, provide six months' full 
maintenance by skilled employees of entrance door hardware Installer.  Include quarterly 
preventive maintenance, repair or replacement of worn or defective components, 
lubrication, cleaning, and adjusting as required for proper entrance door hardware 
operation at rated speed and capacity.  Use parts and supplies that are the same as 
those used in the manufacture and installation of original equipment. 

3.7 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 
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SECTION 08 51 14 - METAL WINDOW PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 

1.1  SCOPE 

A. The Panels required are as manufactured by Mapes Architectural Panels, LLC, Lincoln, NE. 
Panels consist of metal skins laminated to stabilizer substrates with an insulating core material. 
Panels are designed to be glazed into a window system or curtain wall system.  

B. Related Work  

1. Section 05100 - Structural Steel  

2. Section 06100 - Back Up Walls  

3. Section 07200 - Insulation  

4. Section 07600 - Metal Flashing  

5. Section 07920 - Caulking  

6. Section 08500 - Windows  

7. Section 08900 - Storefront/Curtain Wall  

8. Section 09200 - Interior Wall Finish  

 

1.2  QUALITY ASSURANCE 

A. Panel manufacturer shall have a minimum of 25 years experience.  

B. Field measurements shall be taken prior to completion of manufacturing and cutting.  

C. Maximum deviation from vertical and horizontal alignment of installed panels is 1/8" (3mm) in 20' 
(6m) non-commutative.  

 

1.3  REFERENCES 

A. American Society of Testing Materials (ASTM)  

1. E330-84: Structural Performance of Exterior Windows, Curtain Walls and Doors under 
the influence of wind loads.  

2. D1781-76: Climbing Drum Peel Test for Adhesives.  

3. D3363-74: Method for Film Hardness by Pencil Test.  

4. D2794-90: Resistance of Organic Coatings to the Effects of Rapid Deformation (Impact)  

5. D3359-90: Method for Measuring Adhesion by the tape test.  

 

1.4  SUBSTITUTIONS 

A. The materials and products specified in this section establish a minimum standard of required 
function, design, appearance quality and warranty to be met by any proposed substitution.  

B. No substitutions will be considered unless a written request for approval has been submitted by 
the bidder and received by the architect 10 days prior to the bid date.  

 

1.5 SUBMITTALS 

A. Submittals shall be in conformance with section ____. Included section number of Division and 
refer to CSI Division I, Section 1340 - Shop Drawings, Product Data and Samples.  
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B. Samples:  

1. Panel makeup - 2 samples - 10"x10"  

2. Two samples of each color and finish texture - 3"x5"  

C. Submission Drawings: Indicate thickness, dimension and components of parts. Detail glazing 
methods, framing and tolerances to accommodate thermal movement.  

D. Affidavit certifying materials meet all requirements as specified.  

E. 2 copies of manufacturers standard literature for specified material.  

 

1.6  DELIVERY, STORAGE AND HANDLING 

A. Protect finish and edge in accordance with panel manufacturer's recommendations.  

B. Store materials in accordance with panel manufacturer's recommendations.  

PART 2 - PRODUCTS 

2.1  PANELS - LAMINATED 

A. Laminated metal faced Mapes-R panels as manufactured by Mapes Industries, Inc.  

B. Acceptable alternatives: Panels having similar composite construction and finish providing 
manufacturer has a minimum of 25 years panel laminating experience and comparable published 
warranties.  

 

2.2  FINISH 

A. Finishes  

B. Exterior: Standard Kynar  

C. Interior: Standard Kynar  

D. Color: Field and Accent color as selected by architect from manufacturers full range.  

 

2.3  PANEL FABRICATION 

A. Exterior Substrate: Tempered Hardboard  

B. Core: Isocyanurate  

C. Interior Substrate: ½” Gypsum Board  

D. Tolerances - .8% of panels dimension length and width - (+/-) 1/16" thickness  

E. Panel Thickness – 2.5"  

F. R-Value – 14.81  

G. U-Value - 0.07 

H. 1” Rabbeted edge to fit within the specified framing system 

 

2.4  ACCESSORIES 

A. Recommended for use as an infill panel component in window and curtain wall systems. Related 
material to complete installation as recommended by the manufacturer.  

B. Seals against moisture intrusion as recommended by the manufacturer. Polyurethane and 
silicone based sealant with a 20 year life are recommended.  

PART 3 - EXECUTION 

3.1  INSTALLATION 

A. Panel surfaces shall be free from defects prior to installation. 

 

3.2  EXECUTION 

A. Erect panels plumb, level and true.  
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B. Glaze panels securely and in accordance with approved shop drawings and manufacturers 
instructions to allow for necessary thermal movement and structural support.  

C. Do not install panels that are observed to be defective including warped, bowed, dented, 
scratched and delaminating components.  

D. Weatherseal all joints as required using methods and materials as previously specified.  

E. Separate dissimilar metals using gasketed fasteners and blocking to eliminate the possibility of 
electrolytic reaction.  

 

3.3  ADJUSTING AND CLEANING 

A. Remove masking film as soon as possible after installation. Masking intentionally left in place 
after panel installation will be the responsibility of the contractor.  

B. Weep holes and drainage channels must be unobstructed and free from dirt and sealant.  

 

 

 

END OF SECTION 08 51 14 
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SECTION 08 56 71 - BULLET-RESISTANT STEEL WINDOWS 
 
 
 PART 1  GENERAL  
 
1.1 SUMMARY 
 

A. Section Includes: 
1. Bullet-resistant fixed steel window assemblies. 

 
B. Related Sections: 

1. Division 01: Administrative, procedural, and temporary work requirements. 
 
1.2 REFERENCES 
 

A. American Welding Society (AWS) D1.3/D1.3M - Structural Welding Code - Sheet Steel. 
 

B. ASTM International (ASTM) A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, 
Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability. 

 
C. Underwriters Laboratories (UL) 752 - Bullet Resisting Equipment. 

 
1.3 SYSTEM DESCRIPTION 
 

A. Design Requirements: Provide window frames of “non-ricochet type" intended to permit capture and 
retention of attacking projectile, lessening potential of random injury or lateral penetration. 

 
1.4 SUBMITTALS 
 

A. Submittals for Review: 
1. Shop Drawings: Include window profiles and sizes, type and spacing of frame anchors, 

reinforcement size and locations, details of joints and connections, and welding details. 
2. Product Data: Include product description for window assemblies including bullet-resistant 

ratings. 
3.  Samples: 2 x 2 inch coating samples showing available colors. 

 
 

B. Closeout Submittals: 
1. Maintenance Data: Include instructions for cleaning of glazed panels. 

 
1.5 QUALITY ASSURANCE 
 

A. Fixed Window Assemblies: Ballistic Level 3, tested to UL 752. 
 
1.6 DELIVERY, STORAGE AND HANDLING 
 

A. Store window assemblies upright in protected, dry area, off ground or floor, with at least 1/4 inch 
space between individual units. 

 
B. Do not cover with non vented coverings that create excessive humidity.  
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C. Remove wet coverings immediately. 
 
PART 2 PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Contract Documents are based on products by ARMORTEX, 5926 Corridor Parkway, Schertz, Texas, 
800-880-8306, www.armortex.com. 

 Basis of Design: Transaction Window NV Split Frame, Model: W1-FW-HM-RS by ARMORTEX. 
 

B. Substitutions: Under provisions of Division 01. 
 
2.2 MATERIALS  
 

A. Steel Sheet:  
1. ASTM A1008/1008M, cold rolled, free from scale, pitting, coil breaks, and other surface defects. 

 
 

B. Bullet-Resistant Composite: UL Listed Bullet Resistant Composite by ARMORTEX, of UL Ballistic 
Level equal to specified frame ballistic protection level. 

 
C. Ballistic Steel: Hi-Hard Ballistic Steel, of UL Ballistic Level equal to specified frame ballistic protection 

level. 
 

D. Glazing: UL Listed laminated glass or glass/polycarbonate composite. 
 
2.3 FABRICATION 
 

A. Frames: 
1. Fabricate from 16 gage steel lined with bullet-resistant composite. 
2. Bullet-resistant rating equivalent to or greater than glazing. 
3. Weld frame corners; knock-down and mechanical joints not acceptable. 
4. Frame modules capable of being joined with other frame modules to form continuous line.   
5. Replacement of glazing from secure side of window, not requiring removal of frame from 

opening.  
 

B. Operable Units:  
1. Hinge vertically utilizing full-length continuous hinge.  
2. Sash secured by keyed positive locking latch. Where multiple operable windows occur, key all 

locks alike. 
 

C. Welding: In accordance with AWS D1.3/D1.3M. Grind exposed welds flush and smooth.  
 

D. Finish work neat and free from defects. 
 

E. Allowable Tolerances: Plus or minus 1/16 inch for frame opening width, height, diagonal dimensions, 
and overall width and height (outside to outside). 

 
2.4 FINISHES 
 

http://www.armortex.com/
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A. Stainless Steel: No. 3 brushed finish. 
 
PART 3 EXECUTION 
 
3.1 INSTALLATION 
 

A. Install window assemblies in accordance with manufacturer’s instructions and approved Shop 
Drawings. 

 
B. Set plumb, square, and level. 

 
C. Secure to adjacent construction using fastener type best suited to application. 

 
D. Field alterations to window assemblies not permitted unless approved in advance by manufacturer 

and Architect. 
 
3.2 ADJUSTING 
 

A. Touch up minor scratches and abrasions in [primer paint] [finish coat] to match factory finish. 
 
 

END OF SECTION 08 56 71 
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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. 

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. 
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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 

a. Incorporate keying conference decisions into final keying schedule after reviewing 
door hardware keying system including: 
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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. 

C. Security: Coordinate installation of door hardware, keying, and access control with Owner's 
security consultant. 
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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.'' 

1. Where ''No Substitute'' is noted, submittals and substitution requests for other products 
will not be considered. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

 

DOOR HARDWARE 08 71 00 - 8 of 20 

  

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. 

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. 
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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 

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 
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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. 
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 
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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. 
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 
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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. 
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: 
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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 

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. 
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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: 

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. 
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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 

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: 
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1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Burns 
b. Trimco 

B. Requirements: 

1. Provide ''push-in'' type silencers for hollow metal or wood frames. 
2. Provide one silencer per 30 inches (762 mm) of height on each single frame, and two for 

each pair frame. 
3. Omit where gasketing is specified. 

2.15 DOOR POSITION SWITCHES 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Schlage 

2. Acceptable Manufacturers: 

a. GE-Interlogix 
b. Sargent 

B. Requirements: 

1. Provide recessed or surface mounted type door position switches as specified. 
2. Coordinate door and frame preparations with door and frame suppliers. If switches are 

being used with magnetic locking device, provide minimum of 4 inches (102 mm) 
between switch and magnetic locking device. 

2.16 FINISHES 

A. FINISH: BHMA 626/652 (US26D); EXCEPT: 

1. Hinges at Exterior Doors: BHMA 630 (US32D) 
2. Aluminum Geared Continuous Hinges: BHMA 628 (US28) 
3. Push Plates, Pulls, and Push Bars: BHMA 630 (US32D) 
4. Protection Plates: BHMA 630 (US32D) 
5. Overhead Stops and Holders: BHMA 630 (US32D) 
6. Door Closers: Powder Coat to Match 
7. Wall Stops: BHMA 630 (US32D) 
8. Latch Protectors: BHMA 630 (US32D) 
9. Weatherstripping: Clear Anodized Aluminum 
10. Thresholds: Mill Finish Aluminum 
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B. FINISH: BHMA 643E/716 (US11); EXCEPT: 

1. Door Closers: Powder Coat to Match. 
2. Weatherstripping: Dark Bronze Anodized Aluminum. 
3. Thresholds: Extruded Architectural Bronze, Oil-Rubbed 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Prior to installation of hardware, examine doors and frames, with Installer present, for 
compliance with requirements for installation tolerances, labeled fire-rated door assembly 
construction, wall and floor construction, and other conditions affecting performance. Verify 
doors, frames, and walls have been properly reinforced for hardware installation. 

B. Field verify existing doors and frames receiving new hardware and existing conditions 
receiving new openings. Verify that new hardware is compatible with existing door and frame 
preparation and existing conditions. 

C. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 

D. Submit a list of deficiencies in writing and proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.02 INSTALLATION 

A. Mount door hardware units at heights to comply with the following, unless otherwise indicated 
or required to comply with governing regulations. 

1. Standard Steel Doors and Frames: ANSI/SDI A250.8. 

2. Custom Steel Doors and Frames: HMMA 831. 

3. Interior Architectural Wood Flush Doors: ANSI/WDMA I.S. 1A 
4. Installation Guide for Doors and Hardware: DHI TDH-007-20 

B. Install door hardware in accordance with NFPA 80, NFPA 101 and provide post-install 
inspection, testing as specified in section 1.03.E unless otherwise required to comply with 
governing regulations. 

C. Install each hardware item in compliance with manufacturer's instructions and 
recommendations, using only fasteners provided by manufacturer. 

D. Do not install surface mounted items until finishes have been completed on substrate. Protect 
all installed hardware during painting. 

E. Set units level, plumb and true to line and location. Adjust and reinforce attachment substrate 
as necessary for proper installation and operation. 

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. 
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2. Replace construction cores with permanent cores as indicated in keying section. 
3. Furnish permanent cores to Owner for installation. 

J. Wiring: Coordinate with Division 26, ELECTRICAL and Division 28 ELECTRONIC SAFETY 
AND SECURITY sections for: 

1. Conduit, junction boxes and wire pulls. 
2. Connections to and from power supplies to electrified hardware. 
3. Connections to fire/smoke alarm system and smoke evacuation system. 
4. Connection of wire to door position switches and wire runs to central room or area, as 

directed by Architect. 
5. Connections to panel interface modules, controllers, and gateways. 
6. Testing and labeling wires with Architect's opening number. 

K. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair 
side of stairway doors from corridors. Mount closers so they are not visible in corridors, 
lobbies and other public spaces unless approved by Architect. 

L. Closer/Holders: Mount closer/holders on room side of corridor doors, inside of exterior doors, 
and stair side of stairway doors. 

M. Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible 
ceilings or in equipment room, or alternate location as directed by Architect. 

N. Thresholds: Set thresholds in full bed of sealant complying with requirements specified in 
Division 07 Section ''Joint Sealants.'' 

O. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule. Do not mount floor stops where they may impede traffic or present 
tripping hazard. 

P. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 
Q. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed. 
R. Door Bottoms and Sweeps: Apply to bottom of door, forming seal with threshold when door is 

closed. 

3.03 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

1. Spring Hinges: Adjust to achieve positive latching when door can close freely from an 
open position of 30 degrees. 

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 
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A. Clean adjacent surfaces soiled by door hardware installation. 
B. Clean operating items per manufacturer's instructions to restore proper function and finish. 
C. Provide final protection and maintain conditions that ensure door hardware is without damage 

or deterioration at time of Substantial Completion. 

3.05 DOOR HARDWARE SCHEDULE 

A. The intent of the hardware specification is to specify the hardware for interior and exterior 
doors, and to establish a type, continuity, and standard of quality. However, it is the door 
hardware supplier's responsibility to thoroughly review existing conditions, schedules, 
specifications, drawings, and other Contract Documents to verify the suitability of the 
hardware specified. 

B. Discrepancies, conflicting hardware, and missing items are to be brought to the attention of 
the architect with corrections made prior to the bidding process. Omitted items not included in 
a hardware set should be scheduled with the appropriate additional hardware required for 
proper application. 

C. Hardware items are referenced in the following hardware schedule. Refer to the above 
specifications for special features, options, cylinders/keying, and other requirements. 

 

Abbreviation Name 

BYO By Others 

GLY Glynn-Johnson Corp 

IVE H.B. Ives 

LCN Lcn Commercial Division 

MIS Misc - Out-Sourced Items 

SCE Schlage Electronic Security 

SCH Schlage Lock Company 

VON Von Duprin 

ZER Zero International Inc 

 

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 

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
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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/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 08 80 00 – GLAZING 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes glazing for the following products, including those specified in other Sections 
where glazing requirements are specified by reference to this Section: 
1. Windows. 
2. Vision lites / Interior Borrowed Lites. 
3. Entrances and other doors. 

B. Related Sections:  The following sections contain requirements that relate to this Section. 
1. Division 06 Section "Rough Carpentry” 
2. Division 07 Section “Joint Sealants” 
3. Division 08 Sections "Aluminum Entrances & Storefronts" and "Flush Wood Doors"  

C. This work includes all glazing, with the exception that at the East and West additions, the exterior 
glazing at windows, storefronts and curtainwalls is installed under separate envelope project. 

1.3 DEFINITIONS 

A. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a specified 
gas. 

B. Deterioration of Coated Glass:  Defects developed from normal use that are attributed to the 
manufacturing process and not to causes other than glass breakage and practices for maintaining and 
cleaning coated glass contrary to manufacturer's written instructions.  Defects include peeling, 
cracking, and other indications of deterioration in metallic coating. 

C. Deterioration of Insulating Glass:  Failure of hermetic seal under normal use that is attributed to the 
manufacturing process and not to causes other than glass breakage and practices for maintaining and 
cleaning insulating glass contrary to manufacturer's written instructions.  Evidence of failure is the 
obstruction of vision by dust, moisture, or film on interior surfaces of glass. 

D. Deterioration of Laminated Glass:  Defects developed from normal use that are attributed to the 
manufacturing process and not to causes other than glass breakage and practices for maintaining and 
cleaning laminated glass contrary to manufacturer's written instructions.  Defects include edge 
separation, delamination materially obstructing vision through glass, and blemishes exceeding those 
allowed by referenced laminated-glass standard. 

1.4 PERFORMANCE REQUIREMENTS 
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A. General:  Provide glazing systems that are produced, fabricated, and installed to withstand normal 
thermal movement, wind loading, and impact loading (where applicable), without failure including loss 
or glass breakage attributable to the following:  defective manufacture, fabrication, and installation; 
failure of sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; and 
other defects in construction. 

B. Glass Design:  Glass thicknesses indicated on Drawings are for detailing only.  Confirm glass 
thicknesses by analyzing Project loads and in-service conditions.  Provide glass lites for the various 
size openings in the thicknesses and strengths (annealed or heat-treated) to meet or exceed the 
following criteria: 
1. Minimum glass thicknesses of lites, whether composed of annealed or heat-treated glass, are 

selected so the worst-case probability of failure does not exceed the following: 
a. 8 lites per 1000 for lites set vertically or not over 15 degrees off vertical and under wind 

action.  Determine minimum thickness of monolithic annealed glass according to ASTM 
E 1300.  For other than monolithic annealed glass, determine thickness per glass 
manufacturer's standard method of analysis including applying adjustment factors to 
ASTM E 1300 based on type of glass. 

C. Normal thermal movement results from the following maximum change (range) in ambient and surface 
temperatures acting on glass-framing members and glazing components.  Base engineering 
calculation on materials' actual surface temperatures due to both solar heat gain and nighttime sky 
heat loss. 
1. Temperature Change (Range): 120 F deg, ambient; 180 F deg, material surfaces. 

 

1.5 SUBMITTALS 

A. General:  Submit the following according to Conditions of Contract and Division 1 Specification 
Sections. 

B. Product data for each glass product and glazing material indicated. 

C. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  Use same 
designations indicated on Drawings. 

D. Samples for verification purposes of 12-inch square samples of each type of glass indicated except for 
clear monolithic glass products, and 12-inch long samples of each color required (except black) for 
each type of sealant or gasket exposed to view.  Install sealant or gasket sample between two strips of 
material representative in color of the adjoining framing system. 

E. Product certificates signed by glazing materials manufacturers certifying that their products comply 
with specified requirements. 
1. Separate certifications are not required for glazing materials bearing manufacturer's permanent 

labels designating type and thickness of glass, provided labels represent a quality control 
program of a recognized certification agency or independent testing agency acceptable to 
authorities having jurisdiction. 

F. Compatibility and adhesion test reports from sealant manufacturer indicating that glazing materials 
were tested for compatibility and adhesion with glazing sealants.  Include sealant manufacturer's 
interpretation of test results relative to sealant performance and recommendations for primers and 
substrate preparation needed for adhesion. 
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G. Compatibility test report from manufacturer of insulating glass edge sealant indicating that glass edge 
sealants were tested for compatibility with other glazing materials including sealants, glazing tape, 
gaskets, setting blocks, and edge blocks. 

H. Product test reports for each type of glazing sealant and gasket indicated, evidencing compliance with 
requirements specified. 

I. Maintenance data for glass and other glazing materials to include in Operating and Maintenance 
Manual specified in Division 1. 

1.6 QUALITY ASSURANCE 

A. Glazing Publications:  Comply with published recommendations of glass product manufacturers and 
organizations below, except where more stringent requirements are indicated.  Refer to these 
publications for glazing terms not otherwise defined in this Section or in referenced standards. 
1. FGMA Publications:  "FGMA Glazing Manual." 
2. SIGMA Publications:  TM-3000 "Vertical Glazing Guidelines." 

B. Safety Glass:  Products complying with ANSI Z97.1 and testing requirements of 16 CFR Part 1201 for 
Category II materials. 
1. Subject to compliance with requirements, provide safety glass permanently marked with 

certification label of Safety Glazing Certification Council (SGCC) or other certification agency 
acceptable to authorities having jurisdiction. 

C. Fire-Resistive Glazing Products for Door Assemblies:  Glazing for assemblies that comply with NFPA 
80 and that are listed and labeled by a testing and inspecting agency acceptable to authorities having 
jurisdiction, for fire-protection ratings indicated, based on testing to NFPA 257. 

D. Fire-Resistive Glazing Products for Window Assemblies:  Glazing for assemblies that comply with 
NFPA 80 and that are listed and labeled by a testing and inspecting agency acceptable to authorities 
having jurisdiction, for fire-protection ratings indicated, based on testing to NFPA 257. 

E. Safety Glazing Products: Comply with testing requirements in 16CFR 1201 
1. Subject to compliance with requirements, obtain safety glazing products permanently marked 

with certification label of the Safety Glazing Certification Council or another certification agency 
acceptable to authorities having jurisdiction. 

2. Where glazing units, including Kind FT glass and laminated glass, are specified in Part 2 
articles for glazing lites more than 9 sq. ft (0.84 sq. m) in exposed surface area of one side, 
provide glazing products that comply with Category II materials, for lites 9 sq. ft (0.84 sq. m) or 
less in exposed surface area on one side, provide glazing products that comply with Category I 
or II materials, except for hazardous locations where Category II materials are required by 16 
CFR 1201 and regulations of authorities having jurisdiction. 

F. Insulating Glass Certification Program:  Provide insulating glass units permanently marked either on 
spacers or at least one component lite of units with appropriate certification label of inspecting and 
testing agency indicated below: 
1. Insulating Glass Certification Council (IGCC). 
2. Associated Laboratories, Inc. (ALI). 
3. National Certified Testing Laboratories (NCTL). 

G. Glazier Qualifications:  Engage an experienced glazier who has completed glazing similar in material, 
design, and extent to that indicated for Project with a record of successful in-service performance. 
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H. Single-Source Responsibility for Glass:  Obtain glass from one source for each product indicated 
below: 
 
1. Primary glass of each (ASTM C 1036) type and class indicated. 
2. Heat-treated glass of each (ASTM C 1048) condition indicated. 
3. Insulating glass of each construction indicated. 
4. Fire resistive glass (ASTM E119) of each type and class indicated. 

I. Single-Source Responsibility for Glazing Accessories:  Obtain glazing accessories from one source for 
each product and installation method indicated. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials to comply with manufacturer's directions and as needed to prevent damage 
to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or 
other causes. 

B. Where insulating glass units will be exposed to substantial altitude changes, comply with insulating 
glass fabricator's recommendations for venting and sealing to avoid hermetic seal ruptures. 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature 
conditions are outside limits permitted by glazing material manufacturers and when glazing channel 
substrates are wet from rain, frost, condensation, or other causes. 

1. Do not install glazing sealants when ambient and substrate temperature conditions are outside 
limits permitted by sealant manufacturer or below 40 deg F (4.4 deg C). 

1.9 WARRANTY 

A. General:  Warranties specified in this Article shall not deprive the Owner of other rights the Owner may 
have under other provisions of the Contract Documents and will be in addition to and run concurrent 
with other warranties made by the Contractor under requirements of the Contract Documents. 

B. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form in which 
coated-glass manufacturer agrees to replace coated-glass units that deteriorate within specified 
warranty period.  Deterioration of coated glass is defined as defects developed from normal use that 
are not attributed to glass breakage or to maintaining and cleaning coated glass contrary to 
manufacturer's written instructions.  Defects include peeling, cracking, and other indications of 
deterioration in coating. 

1. Warranty Period:  10 years from date of Substantial Completion. 

C. Manufacturer's Special Warranty on Laminated Glass:  Manufacturer's standard form in which 
laminated-glass manufacturer agrees to replace laminated-glass units that deteriorate within specified 
warranty period.  Deterioration of laminated glass is defined as defects developed from normal use 
that are not attributed to glass breakage or to maintaining and cleaning laminated glass contrary to 
manufacturer's written instructions.  Defects include edge separation, delamination materially 
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obstructing vision through glass, and blemishes exceeding those allowed by referenced laminated-
glass standard. 

1. Warranty Period:  10 years from date of Substantial Completion. 

D. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in which 
insulating-glass manufacturer agrees to replace insulating-glass units that deteriorate within specified 
warranty period.  Deterioration of insulating glass is defined as failure of hermetic seal under normal 
use that is not attributed to glass breakage or to maintaining and cleaning insulating glass contrary to 
manufacturer's written instructions.  Evidence of failure is the obstruction of vision by dust, moisture, or 
film on interior surfaces of glass. 

1. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 GLASS PRODUCTS 

A. NOTE: ALL GLASS USED SHALL BE SAFETY GLASS MEETING REQUIREMENTS FOR CPSC 16 
CFR 1201. 

B. Annealed Float Glass:  ASTM C 1036, Type I (transparent glass, flat), Class as indicated below, and 
Quality q3 (glazing select).  Minimum ¼ inch thick. 
1. Class 1 (clear) unless otherwise indicated.  

C. Heat-Treated Float Glass: ASTM C 1048, Type I (transparent glass, flat), Class 1 (clear), Quality q3 
(glazing select), kind as indicated below.  Minimum ¼ inch thick. 
1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel to 

bottom edge of glass as installed, unless otherwise indicated. 
2. Provide Kind HS (heat-strengthened) float glass in place of annealed float glass where needed 

to resist thermal stresses induced by differential shading of individual glass lites and to comply 
with glass design requirements specified in Part 1 "Performance Requirements" Article. 

3. For uncoated glass, comply with requirements for Condition A. 
4. For coated vision glass, comply with requirements for Condition C (other uncoated glass). 
5. Provide Kind FT (fully tempered) float glass in place of annealed or Kind HS (heat-

strengthened) float glass where safety glass is indicated 

D. Sputter-Coated Float Glass:  ASTM C 1376, float glass with metallic-oxide or -nitride coating deposited 
by vacuum deposition process after manufacture and heat treatment (if any), and complying with other 
requirements specified. 

E. Laminated Glass:  ASTM C 1172 and complying with testing requirements in 16 CFR 1201 for 
Category II materials, and with other requirements specified.  Use materials that have a proven record 
of no tendency to bubble, discolor, or lose physical and mechanical properties after fabrication and 
installation. 
1. Interlayer:  Polyvinyl butyral of thickness indicated with a proven record of no tendency to 

bubble, discolor, or lose physical and mechanical properties after laminating glass lites and 
installation 
a. For polyvinyl butyral interlayers, laminate lites in autoclave with heat and pressure. 

2. Laminating process: Fabricate laminated glass to produce glass free of foreign substances and 
air or glass pockets. 
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F. Insulating-Glass Units, General:  Factory-assembled units consisting of sealed lites of glass separated 
by a dehydrated interspace and complying with ASTM E 774 for Class CBA units and with 
requirements specified in this Article and in Part 2 "Insulating-Glass Units" Article. 
1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed to 

resist thermal stresses induced by differential shading of individual glass lites and to comply 
with glass design requirements specified in Part 1 "Performance Requirements" Article. 

2. Overall Unit Thickness and Thickness of Each Lite:  Dimensions indicated for insulating-glass 
units are nominal and the overall thicknesses of units are measured perpendicularly from outer 
surfaces of glass lites at unit's edge. 

3. Sealing System:  Dual seal, with primary and secondary sealants as follows: 
4. Manufacturer’s standard sealants. 

a. Polyisobutylene and polysulfide. 
b. Polyisobutylene and hot-melt butyl. 
c. Polyisobutylene and silicone. 
d. Polyisobutylene and polyurethane 

5. Spacer Specifications:  Manufacturer's standard spacer material and construction. 
6. Spacer Specifications:  Manufacturer's standard spacer material and construction complying 

with the following requirements: 
a. Spacer Material:  Aluminum with clear anodic finish. 
b. Corner Construction:  Manufacturer's standard corner construction. 

7. Low “E” Glass: Provide nominal 1” insulated glass comprised of inner ¼” pane of clear glass 
with Low “E” coating, ½” air space, outer ¼” pane of clear glass 

8. Winter U-value: .31 
9. Solar reflectance: 29% 
10. Sealed insulating glass units shall be in conformance to ASTM E 774-92; permanent IGCC 

certification label for CBA rating level. 

2.2 FIRE-RATED GLAZING PRODUCTS  

A. Laminated Ceramic Glazing Material:  Proprietary Category II safety glazing product in the form of 2 
lites of clear ceramic glazing material laminated together to produce a laminated lite of 5/16-inch (8-
mm) nominal thickness; polished on both surfaces; weighing 4 lb/sq. ft. (19.5 kg/sq. m); and as 
follows: 
1. Fire-Protection Rating: As indicated for the assembly in which glazing material is installed, and 

permanently labeled by a testing and inspecting agency acceptable to authorities having 
jurisdiction. 

2. Polished on both surfaces, transparent. 
3. Approved products: Fire lite plus premium or approved equal. 
4. Provide glazing resistant to heat rate of rise transfer, compliant with ASTM E 119, where 

required. 

2.3 GLAZING SEALANTS 

A. General: 

1. Compatibility:  Provide glazing sealants that are compatible with one another and with other 
materials they will contact, including glass products, seals of insulating-glass units, and glazing 
channel substrates, under conditions of service and application, as demonstrated by sealant 
manufacturer based on testing and field experience. 

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for selecting 
glazing sealants suitable for applications indicated and for conditions existing at time of 
installation. 
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3. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full range. 

B. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, 
Grade NS, Class 100/50, Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Dow Corning Corporation; 790. 
b. GE Advanced Materials - Silicones; SilPruf LM SCS2700. 
c. May National Associates, Inc.; Bondaflex Sil 290. 
d. Pecora Corporation; 890. 
e. Sika Corporation, Construction Products Division; SikaSil-C990. 
f. Tremco Incorporated; Spectrem 1. 

2. Applications:  For weather seal. 

C. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, 
Grade NS, Class 25, Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Dow Corning Corporation; 799. 
b. GE Advanced Materials - Silicones; UltraGlaze SSG4000  
c. May National Associates, Inc.; Bondaflex Sil 200 GPN or Bondaflex Sil 201 FC. 
d. Polymeric Systems, Inc.; PSI-631. 
e. Schnee-Morehead, Inc., an ITW company; SM5731 Poly-Glaze Plus. 
f. Tremco Incorporated; Proglaze SSG or Tremsil 600. 

2. Applications: For structural seal. 

D. Glazing Sealant:  Acid-curing silicone glazing sealant complying with ASTM C 920, Type S, Grade NS, 
Class 25, Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Dow Corning Corporation; 795. 
b. General Electric; Siliglaze-II 2800 
c. Tremco Incorporated; Spectrum 2 

2. Applications:  Fire and Safety Rated Glazing 

3. Glazing Sealants for Fire-Rated Glazing Products:  Products that are approved by testing 
agencies that listed and labeled fire-resistant glazing products with which they are used for 
applications and fire-protection ratings indicated. 

2.4 GLAZING TAPES 

 
 A. Back-Bedding Mastic Glazing Tape:  Preformed, butyl-based elastomeric tape with a solids content of 

100 percent, nonstaining and nonmigrating in contact with nonporous surfaces, with or without spacer 
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rod as recommended by tape and glass manufacturers for application indicated, packaged on rolls 
with a release paper backing, and complying with AAMA 800 for products indicated below: 
1. AAMA 806.1. 

B. Expanded Cellular Glazing Tape:  Closed-cell, polyvinyl chloride foam tape, factory coated with 
adhesive on both surfaces, packaged on rolls with release liner protecting adhesive, and complying 
with AAMA 800 for product 810.5. 

C. Available Products:  Subject to compliance with requirements, glazing tape that may be incorporated 
in the Work include, but is not limited to, the following: 
1. Back-Bedding Mastic Glazing Tape Without Spacer Rod: 

a. Dyna-Seal, Pecora Corp. 
b. PTI 626 Architectural Sealant Tape, Protective Treatments, Inc. 
c. S-M 5710 H.P Poly-Glaze Tape Sealant, Schnee-Morehead, Inc. 
d. SST-800 Tape, Tremco, Inc. 

2. Expanded Cellular Glazing Tape: 
a. Norseal V-980 Closed-Cell Glazing Tape, Norton Company. 

2.5 GLAZING GASKETS 

A. Lock-Strip Gaskets:  Neoprene extrusions in size and shape indicated, fabricated into frames with 
molded corner units and zipper lock strips, complying with ASTM C 542, black. 

B. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, complying 
with standards referenced with name of elastomer indicated below, and of profile and hardness 
required to maintain watertight seal: 
1. EPDM, ASTM C 864. 
2. Silicone, ASTM C 1115. 
3. Thermoplastic polyolefin rubber, ASTM C 1115. 
4. Any material indicated above. 

C. Soft Compression Gaskets:  Extruded or molded closed-cell, integral-skinned gaskets of material 
indicated below, complying with ASTM C 509, Type II, black, and of profile and hardness required to 
maintain watertight seal: 
1. EPDM. 
2. Silicone. 
3. Thermoplastic polyolefin rubber. 
4. Any material indicated above. 

D. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 
that may be incorporated in the work include, but are not limited to, the following companies. 
1. Lock-Strip Gaskets: 

a. Stanlock Div., Griffith Rubber Mills. 
2. Preformed Gaskets: 

a. Advanced Elastomer Systems, L.P. 
b. Schnee-Morehead, Inc. 
c. Tremco, Inc. 

2.6 MISCELLANEOUS GLAZING MATERIALS 
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A. General:  Provide products of material, size, and shape complying with referenced glazing standard, 
requirements of manufacturers of glass and other glazing materials involved for glazing application 
indicated, and with a proven record of compatibility with surfaces contacted in installation. 

B. Cleaners, Primers and Sealers:  Type recommended by sealant or gasket manufacturer. 

C. Setting Blocks:  Elastomeric material with a Shore A durometer hardness of 85 plus or minus 5. 

D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore A durometer hardness required by 
glass manufacturer to maintain glass lites in place for installation indicated. 

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side-walking). 

F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and density 
to control glazing sealant depth and otherwise produce optimum glazing sealant performance. 

G. Perimeter Insulation for Fire-Resistive Glazing:  Product that is approved by testing agency that listed 
and labeled fire-resistant glazing product with which it is used for application and fire-protection rating 
indicated. 

H. Plastic Foam Joint Fillers:  Preformed, compressible, resilient, nonstaining, nonextruding, 
nonoutgassing, strips of closed-cell plastic foam of density, size, and shape to control sealant depth 
and otherwise contribute to produce optimum sealant performance. 

2.7 FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS 
 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face 
clearances, edge and surface conditions, and bite complying with written instructions of product 
manufacturer and referenced glazing publications, to comply with system performance requirements. 

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges with slight 
chamfers at junctions of edges and faces. 

C. Grind smooth and polish exposed glass edges and corners. 

PART 3 - EXECUTION 

3.1 GLAZING SCHEDULE 

A. Type G1 – 45min Fire Rated, Clear Laminated Safety Glass (Interior U.O.N.)  

B. Type G2 – Clear Insulated Laminated Tempered Safety Glass with Security Film (Exterior U.O.N.) 

C. Type G3 – 45min Fire Rated, Clear Laminated Safety Glass with Security Film (Interior U.O.N.)  

D. Type G4 – Clear Ballistic Glass (Interior U.O.N.) 

E. Type G5– Clear Laminated Safety Glass (Interior U.O.N.) 
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3.2 EXAMINATION 

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the following: 
1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at 

corners. 
2. Presence and functioning of weep systems. 
3. Minimum required face and edge clearances. 
4. Effective sealing between joints of glass-framing members. 

B. Examine glazing units to locate exterior and interior surfaces.  Label or mark units as needed so that 
exterior and interior surfaces are readily identifiable.  Do not use materials that will leave visible marks 
in the completed work. 

C. Do not proceed with glazing until unsatisfactory conditions have been corrected. 

3.3 PREPARATION 

A. Clean glazing channels and other framing members receiving glass immediately before glazing.  
Remove coatings that are not firmly bonded to substrates. 

3.4 GLAZING, GENERAL 

A. Comply with combined recommendations of manufacturers of glass, sealants, gaskets, and other 
glazing materials, except where more stringent requirements are indicated, including those in 
referenced glazing publications. 

B. Glazing channel dimensions as indicated on Drawings provide necessary bite on glass, minimum edge 
and face clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as 
required by Project conditions during installation. 

C. Protect glass from edge damage during handling and installation as follows: 
1. Use a rolling block in rotating glass units to prevent damage to glass corners.  Do not impact 

glass with metal framing.  Use suction cups to shift glass units within openings; do not raise or 
drift glass with a pry bar.  Rotate glass lites with flares or bevels on bottom horizontal edges so 
edges are located at top of opening, unless otherwise indicated by manufacturer's label. 

2. Remove damaged glass from Project site and legally dispose of off site.  Damaged glass is 
glass with edge damage or other imperfections that, when installed, weaken glass and impair 
performance and appearance. 

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction sealant-substrate testing. 

E. Install elastomeric setting blocks in sill rabbets, sized and located to comply with referenced glazing 
standard, unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible 
sealant suitable for heel bead. 

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 
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3.5 TAPE GLAZING 

A. Position tapes on fixed stops so that when compressed by glass their exposed edges are flush with or 
protrude slightly above sightline of stops. 

B. Install tapes continuously but not in one continuous length.  Do not stretch tapes to make them fit 
opening. 

C. Where framing joints are vertical, cover these joints by applying tapes to heads and sills first and then 
to jambs.  Where framing joints are horizontal, cover these joints by applying tapes to jambs and then 
to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal 
joints in tapes with compatible sealant approved by tape manufacturer. 

E. Do not remove release paper from tape until just before each lite is installed. 

F. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense 
compression gaskets formed and installed to lock in place against faces of removable stops.  Start 
gasket applications at corners and work toward centers of openings. 

3.6 GASKET GLAZING (DRY) 

A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings 
exactly, with stretch allowance during installation. 

B. Secure compression gaskets in place with joints located at corners to compress gaskets producing a 
weather tight seal without developing bending stresses in glass.  Seal gasket joints with sealant 
recommended by gasket manufacturer. 

C. Install gaskets so they protrude past face of glazing stops. 

3.7 SEALANT GLAZING (WET) 

A. Install continuous spacers between glass lites and glazing stops to maintain glass face clearances and 
to prevent sealant from extruding into glass channel weep systems until sealants cure.  Secure 
spacers in place and in position to control depth of installed sealant relative to edge clearance for 
optimum sealant performance. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of 
sealant to glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.  Install pressurized 
gaskets to protrude slightly out of channel to eliminate dirt and moisture pockets. 

3.8 LOCK-STRIP GASKET GLAZING 

A. Comply with ASTM C 716 and gasket manufacturer's printed recommendations.  Provide 
supplementary wet seal and weep system unless otherwise indicated. 
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3.9 CLEANING AND PROTECTION 

A. Protect exterior glass from breakage immediately after installation by attaching crossed streamers to 
framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels, 
and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction operations 
including weld splatter.  If, despite such protection, contaminating substances do come into contact 
with glass, remove them immediately as recommended by glass manufacturer. 

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent 
intervals during construction, but not less than once a month, for build-up of dirt, scum, alkali deposits, 
or stains, and remove as recommended by glass manufacturer. 

D. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged in any way, 
including natural causes, accidents and vandalism, during construction period. 

E. Wash glass on both faces in each area of Project not more than 4 days prior to date scheduled for 
inspections that establish date of Substantial Completion.  Wash glass as recommended by glass 
manufacturer. 

3.10 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 
1. Separate and recycle cut-offs and waste materials and material packaging in accordance with 

Waste Management Plan and to the maximum extent economically feasible and place in 
designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling 

in designated area. 

 

END OF SECTION 08 80 00 
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SECTION 08 83 00 - MIRRORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The work performed under this Section includes the performance criteria, materials, production, 
and erection of Mirrors for the project and consists of the provision of all plant, materials, labor 
and equipment and the like necessary and/or required for the complete execution of all Mirrors 
as required by schedules, keynotes and drawings, as specified herein, and as may be required 
by conditions and authorities having jurisdiction including, but not limited to the following: 

1. Tempered glass mirrors qualifying as safety glazing. 

B. Related Sections: 

1. Division 08 "Glazing" for glass with reflective coatings used for vision and spandrel lites. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Mirrors.  Include description of materials and process used to produce each type of 
silvered flat glass mirror specified that indicates sources of glass, glass coating 
components, edge sealer, and quality-control provisions. 

B. Shop Drawings:  Include mirror elevations, edge details, mirror hardware, and attachments to 
other work. 

C. Samples:  For each type of the following products: 

1. Mirrors:  12 inches (300 mm) square, including edge treatment on two adjoining edges. 
2. Mirror Clips:  Full size. 
3. Mirror Trim:  12 inches (300 mm) long. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Product Certificates:  For each type of mirror and mirror mastic, from manufacturer. 
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C. Preconstruction Test Reports:  From mirror manufacturer indicating that mirror mastic was 
tested for compatibility and adhesion with mirror backing film and substrates on which mirrors 
are installed. 

D. Warranty:  Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For mirrors to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs glass installers for this Project who are 
certified under the National Glass Association's Certified Glass Installer Program. 

B. Source Limitations for Mirrors:  Obtain mirrors from single source from single manufacturer. 

C. Source Limitations for Mirror Accessories:  Obtain mirror glazing accessories from single 
source. 

D. Glazing Publications:  Comply with the following published recommendations: 

1. GANA's "Glazing Manual" unless more stringent requirements are indicated.  Refer to 
this publication for definitions of glass and glazing terms not otherwise defined in this 
Section or in referenced standards. 

2. GANA Mirror Division's "Mirrors, Handle with Extreme Care: Tips for the Professional on 
the Care and Handling of Mirrors." 

E. Safety Glazing Products:  For tempered mirrors, provide products complying with testing 
requirements in 16 CFR 1201 for Category II materials. 

F. Preconstruction Mirror Mastic Compatibility Test:  Submit mirror mastic products to mirror 
manufacturer for testing to determine compatibility of mastic with mirror backing film and 
substrates on which mirrors are installed. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect mirrors according to mirror manufacturer's written instructions and as needed to prevent 
damage to mirrors from moisture, condensation, temperature changes, direct exposure to sun, 
or other causes. 

B. Comply with mirror manufacturer's written instructions for shipping, storing, and handling mirrors 
as needed to prevent deterioration of silvering, damage to edges, and abrasion of glass 
surfaces and applied coatings.  Store indoors. 
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1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install mirrors until ambient temperature and humidity 
conditions are maintained at levels indicated for final occupancy. 

B. Mirror shall be installed flush with tile. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which mirror manufacturer agrees to replace 
mirrors that deteriorate within specified warranty period.  Deterioration of mirrors is defined as 
defects developed from normal use that are not attributed to mirror breakage or to maintaining 
and cleaning mirrors contrary to manufacturer's written instructions.  Defects include 
discoloration, black spots, and clouding of the silver film. 

1. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SILVERED FLAT GLASS MIRRORS 

A. Refer to Restroom and Accessory Schedule for toilet room mirror bases of design. 

B. Where mirror product is not specifically noted otherwise, furnish and install glass Mirrors, 
General:  ASTM C 1503; manufactured using copper-free, low-lead mirror coating process. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Arch Aluminum & Glass Co., Inc. 
b. Donisi Mirror Company. 
c. Gardner Glass, Inc. 
d. Guardian Industries. 
e. Independent Mirror Industries, Inc. 
f. Lenoir Mirror Company. National Glass Industries. 
g. Stroupe Mirror Co., Inc. 
h. Sunshine Mirror; Westshore Glass Corp. 
i. Virginia Mirror Company, Inc. 
j. Walker Glass Co., Ltd. 

C. Tempered Clear Glass:  Mirror Glazing Quality, for blemish requirements; and comply with 
ASTM C 1048 for Kind FT, Condition A, tempered float glass before silver coating is applied. 

1. Nominal Thickness:  6.0 mm. 

http://www.specagent.com/LookUp/?ulid=184&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814467&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791748&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791749&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791754&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791758&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791760&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791763&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791767&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814469&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791771&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791774&mf=&src=wd


NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

               50% CDS  
ULY 17, 2023 

 

 
 

MIRRORS 08 83 00 - 4 of 8 

2.2 MISCELLANEOUS MATERIALS 

A. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 
minus 5. 

B. Edge Sealer:  Coating compatible with glass coating and approved by mirror manufacturer for 
use in protecting against silver deterioration at mirrored glass edges. 

C. Mirror Mastic:  An adhesive setting compound, asbestos-free, produced specifically for setting 
mirrors and certified by both mirror manufacturer and mastic manufacturer as compatible with 
glass coating and substrates on which mirrors will be installed. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Franklin International; Titebond Division. 
b. Laurence, C. R. Co., Inc. 
c. Macco Adhesives; Liquid Nails Division. 
d. OSI Sealants, Inc. 
e. Palmer Products Corporation. 
f. Pecora Corporation. 
g. Royal Adhesives & Sealants; Gunther Mirror Mastics Division. 
h. Sommer & Maca Industries, Inc. 
 

2. Adhesive shall have a VOC content of not more than 70 g/L when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

D. Film Backing for Safety Mirrors:  Film backing and pressure-sensitive adhesive; both compatible 
with mirror backing paint as certified by mirror manufacturer. 

2.3 MIRROR HARDWARE 

A. Aluminum J-Channels:  Aluminum extrusions with a return deep enough to produce a glazing 
channel to accommodate mirrors of thickness indicated and in lengths required to cover bottom 
and top edges of each mirror in a single piece. 

1. Bottom Trim:  J-channels formed with front leg and back leg not less than 3/8 and 7/8 
inch (9.5 and 22 mm) in height, respectively, and a thickness of not less than 0.05 inch 
(1.3 mm). 

a. Products:  Subject to compliance with requirements, provide one of the following: 

1) Laurence, C. R. Co., Inc.; CRL Standard "J" Channel. 
2) Sommer & Maca Industries, Inc.; Aluminum Shallow Nose "J" Moulding 

Lower Bar. 
3) Sommer & Maca Industries, Inc.; Heavy Gauge Aluminum Shallow Nose "J" 

Moulding Lower Bar. 

http://www.specagent.com/LookUp/?ulid=185&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814470&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814471&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814472&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791778&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791780&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791781&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814473&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791782&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=186&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814474&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814475&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814475&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814476&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814476&mf=&src=wd
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2. Top Trim:  J-channels formed with front leg and back leg not less than 5/8 and 1 inch (16 
and 25 mm) in height, respectively, and a thickness of not less than 0.062 inch (1.57 
mm). 

a. Products:  Subject to compliance with requirements, provide one of the following: 

1) Laurence, C. R. Co., Inc.; CRL Deep "J" Channel. 
2) Sommer & Maca Industries, Inc.; Aluminum Deep Nose "J" Moulding Upper 

Bar. 
3) Sommer & Maca Industries, Inc.; Heavy Gauge Aluminum Deep Nose "J" 

Moulding Lower Bar. 

3. Finish:  Clear bright anodized. 

B. Fasteners:  Fabricated of same basic metal and alloy as fastened metal and matching it in 
finished color and texture where fasteners are exposed. 

C. Anchors and Inserts:  Provide devices as required for mirror hardware installation.  Provide 
toothed or lead-shield expansion-bolt devices for drilled-in-place anchors.  Provide galvanized 
anchors and inserts for applications on inside face of exterior walls and where indicated. 

2.4 FABRICATION 

A. Mirror Sizes:  To suit Project conditions, and before tempering, cut mirrors to final sizes and 
shapes. 

B. Cutouts:  Fabricate cutouts before tempering for notches and holes in mirrors without marring 
visible surfaces.  Locate and size cutouts so they fit closely around penetrations in mirrors. 

C. Mirror Edge Treatment:  Rounded polished. 

1. Seal edges of mirrors with edge sealer after edge treatment to prevent chemical or 
atmospheric penetration of glass coating. 

2. Require mirror manufacturer to perform edge treatment and sealing in factory 
immediately after cutting to final sizes. 

D. Film-Backed Safety Mirrors:  Apply film backing with adhesive coating over mirror backing paint 
as recommended in writing by film-backing manufacturer to produce a surface free of bubbles, 
blisters, and other imperfections. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, over which mirrors are to be mounted, with Installer present, for 
compliance with installation tolerances, substrate preparation, and other conditions affecting 
performance of the Work. 

http://www.specagent.com/LookUp/?ulid=187&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814477&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814478&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814478&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814479&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814479&mf=&src=wd
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B. Verify compatibility with and suitability of substrates, including compatibility of mirror mastic with 
existing finishes or primers. 

C. Proceed with installation only after unsatisfactory conditions have been corrected and surfaces 
are dry. 

3.2 PREPARATION 

A. Comply with mastic manufacturer's written installation instructions for preparation of substrates, 
including coating substrates with mastic manufacturer's special bond coating where applicable. 

3.3 INSTALLATION 

A. General:  Install mirrors to comply with mirror manufacturer's written instructions and with 
referenced GANA publications.  Mount mirrors accurately in place in a manner that avoids 
distorting reflected images. 

B. Mirrors shall be installed flush with face of tile. 

C. Provide a minimum air space of 1/8 inch (3 mm) between back of mirrors and mounting surface 
for air circulation between back of mirrors and face of mounting surface. 

D. Wall-Mounted Mirrors:  Install mirrors with mastic and mirror hardware.  Attach mirror hardware 
securely to mounting surfaces with mechanical fasteners installed with anchors or inserts as 
applicable.  Install fasteners so heads do not impose point loads on backs of mirrors. 

1. Top and Bottom Aluminum J-Channels:  Provide setting blocks 1/8 inch (3 mm) thick by 4 
inches (100 mm) long at quarter points.  To prevent trapping water, provide, between 
setting blocks, two slotted weeps not less than 1/4 inch (6.4 mm) wide by 3/8 inch (9.5 
mm) long at bottom channel. 

2. Install mastic as follows: 

a. Apply barrier coat to mirror backing where approved in writing by manufacturers of 
mirrors and backing material. 

b. Apply mastic to comply with mastic manufacturer's written instructions for coverage 
and to allow air circulation between back of mirrors and face of mounting surface. 

c. After mastic is applied, align mirrors and press into place while maintaining a 
minimum air space of 1/8 inch (3 mm) between back of mirrors and mounting 
surface. 

3.4 CLEANING AND PROTECTION 

A. Protect mirrors from breakage and contaminating substances resulting from construction 
operations. 

B. Do not permit edges of mirrors to be exposed to standing water. 

C. Maintain environmental conditions that will prevent mirrors from being exposed to moisture from 
condensation or other sources for continuous periods of time. 
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D. Wash exposed surface of mirrors not more than four days before date scheduled for inspections 
that establish date of Substantial Completion.  Wash mirrors as recommended in writing by 
mirror manufacturer. 

3.5 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area 

END OF SECTION 08 83 00 
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SECTION 08 87 17 - SAFETY AND SECURITY GLAZING FILMS 
 

PART 1  GENERAL 
 

1.01 SECTION INCLUDES 

A. Glazing film applied to existing and new glazing assemblies. 

B. New Glazing:  Factory or shop install film to glazing before installation in frames. 

C. Glazing assemblies to receive film are indicated on drawings. 
 

1.02 RELATED REQUIREMENTS 

A. Section 08 11 13 - Hollow Metal Doors and Frames:  New doors with glazing to receive film. 

B. Section 08 41 13 - aluminum entrances and storefronts:  New glazing to receive film. 

D. Section 08 80 00 - Glazing:  New glazing to received film (as indicated on drawings). 
 

1.03 ABBREVIATIONS AND ACRONYMS 

A. CFR - Code of Federal Regulations. 

B. GSA - General Services Administration. 
 

1.04 REFERENCE STANDARDS 

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; current edition. 

B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings - 
Safety Performance Specifications and Methods of Test; 2015. 

C. ASTM C1184 - Standard Specification for Structural Silicone Sealants; 2014. 

D. ASTM D882 - Standard Test Method for Tensile Properties of Thin Plastic Sheeting; 2012. 

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 
2016. 

F. GSA TS01 - Standard Test Method for Glazing and Window Systems Subject to Dynamic 
Overpressure Loadings; General Services Administration; 2003. 
 

1.05 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Manufacturer's data sheets on each product to be used, including: 

1. Record of product certification for safety requirements. 

2. Preparation instructions and recommendations. 

3. Storage and handling requirements and recommendations. 

4. Installation methods. 

C. Shop Drawings:  Detailing installation of film, anchoring accessories, and sealant. 

D. Samples:  For each film product to be used, minimum size 4 inches by 6 inches, representing 
actual product, color, and patterns. 

E. Samples, Supplemental Anchors:  Where supplemental anchors are necessary to achieve 
specified performance submit detailed information in accordance with substitution procedures; 
include two samples, minimum length 2 inches. 

http://www.ecfr.gov/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20Z97.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C1184
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D882
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
http://www.gsa.gov/
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F. Test Reports:  Detailed reports of full-scale chamber tests to specified criteria, using 
assemblies identical to those required for this project. 

G. Specimen Warranty. 
 

1.06 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Glazing film manufacturer specializing in manufacture of safety 
glazing films with minimum 10 years successful experience. 

B. Installer Qualifications:  Certified by glazing film manufacturer. 
 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Store products in manufacturer's unopened packaging until ready for installation. 

B. Store and dispose of solvent-based materials, and materials used with solvent-based materials, 
in accordance with requirements of authorities having jurisdiction. 
 

1.08 FIELD CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results.  Do not install products under 
environmental conditions outside manufacturer's absolute limits. 
 

1.09 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B. Provide 10 year manufacturer's replacement warranty to cover film against peeling, cracking, 
discoloration, and deterioration. 
 

PART 2  PRODUCTS 
 

2.01 MANUFACTURERS 

A. Basis of Design:  ArmoredOne 23 mil #AOTSF23, by Armored One LLC, 386 N Midler Ave, 
Syracuse, NY 13206, www.armoredone.com/contact/ 

D. Substitutions:  See Section 01 60 00 - Product Requirements. 
 

2.02 SAFETY AND SECURITY GLAZING FILM 

A. Safety Glazing:  Retrofit existing glazing assemblies to provide impact resistance complying 
with ANSI Z97.1 and 16 CFR 1201, Category II. 

1. 1/4 inch thick clear annealed glass. 

2. 1” insulated safety glass 

3. Surface applied film. 

4. Requiring no supplemental anchoring devices. 
 

2.03 MATERIALS 

A. Security Glazing Film:  

1. Transparent polyester film for permanent bonding to glass. 

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20Z97.1
http://www.ecfr.gov/
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2. Final installed product must be a minimum of 0.023 inches (23 Mil) thick.   

a. Installing multiple layers of thinner film to accomplish the required thickness is not 

allowed. 

3. Adhesive Type: Pressure sensitive. 

4. Tensile Strength: ASTM D-882, 32,000 psi minimum. 

5. Breaking Strength: ASTM D-882, 640 lbs. / inch. 

6. Elongation at Break: ASTM D-882, 230% 

7. Haze: ASTM D1003, <4% 

8. Color b: ASTM D2244, 4.2 

9. Visible Light Transmission: 87% 

10. Visible Light Reflected (Int): 12% 

11. Visible Light Reflected (Ext): 12% 

12. UV Block:>99% 

13. Total Solar Energy Reflected: 11% 

14. Total Solar Energy Transmitted: 77% 

15. Total Solar Energy Absorbed: 12% 

16. Shading Coefficient: 0.93 

17. Total Solar Energy Rejected: 19% 

18. Solar Heat Gain Coefficient: 0.81 

19. U-Value Winter: 1.03 

20. K-Value Winter: 5.85 

21. Glare Reduction: 3% 

22. Surface Burning Characteristics: Flame spread index of 25, maximum, and smoke 

developed index of 450, maximum, when tested in accordance with ASTM E84 (Class 

A). 

B. Retrofit existing glazing assemblies to provide impact resistance and forced/attack 

resistance complying with WEY-SA-C1, ANSI Z97. I and CPSC 16 CFR 1201 Category II, 

ASTM E330, UL972, EN356 P4A, and GSA Level C as specified: 

C. Provide supplemental anchoring system as required to meet forced entry resistance 

requirements. 

D. Light Transmission of Film Applied on 1/4-inch-Thick Clear Annealed Glass: 

1. Visible light Transmittance:  86 percent. 
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E. Anchoring System: DOW 995 or GE SCS2000 SilPruf Structural Sealant with high impact 

styrene trim. 

 
 

PART 3  EXECUTION 
 

3.1 EXAMINATION 

A. Field -Applied Film:  Verify that existing conditions are adequate for proper application and 
performance of film. 

B. Examine glass and frames.  Verify that existing conditions are adequate for proper application 
and performance of film. 

C. Verify glass is not cracked, chipped, broken, or damaged. 

D. Verify that frames are securely anchored and free of defects. 

E. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory 
preparation before proceeding. 
 

3.2 PREPARATION 

A. Clean glass of dust, dirt, paint, oil, grease, mildew, mold, and other contaminants that would 
inhibit adhesion. 

B. Immediately prior to applying film, thoroughly wash glass with neutral cleaning solution. 

C. Protect adjacent surfaces. 

D. Do not begin installation until substrates have been properly prepared. 
 

3.3 INSTALLATION 

A. Do not apply glazing film when surface temperature is less that 40 degrees F or if precipitation 
is imminent. 

B. Install in accordance with manufacturer's instructions, without air bubbles, wrinkles, streaks, 
bands, thin spots, pinholes, or gaps, as required to achieve specified performance. 

C. Accurately cut film with straight edges to required sizes allowing 1/16 inch to 1/8 inch gap at 
perimeter of glazed panel unless otherwise required by anchorage method. 

D. Seams:  Seam film only as required to accommodate material sizes; form seams vertically 
without overlaps and gaps; do not install with horizontal seams. 

E. Supplemental Anchors:  Install in accordance with manufacturer's instructions and shop 
drawings. 

F. Clean glass and anchoring accessories following installation.  Remove excess sealants and 
other glazing materials from adjacent finished surfaces. 

G. Remove labels and protective covers. 
 

3.4 PROTECTION 

A. Protect installed products until completion of project. 
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B. Touch-up, repair or replace damaged products before Date of Substantial Completion. 
 

 

END OF SECTION 
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SECTION 09 03 70 – NEW BONDED TERRAZZO TO MATCH EXISTING TERRAZZO FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The procedures include general guidelines offered by GSA (US Government Services 
Administration) to follow when restoring terrazzo in early twentieth century buildings.  It identifies 
specific design issues and outlines recommended installation solutions that have the least visual 
or physical impact on the historic materials.  The work of this Section includes performance criteria 
and consists of the provision of all plant, materials, labor and equipment and the like necessary 
and/or required for the complete execution of all terrazzo work:  installing new bonded terrazzo 
to replace existing severely damaged portions of existing terrazzo floors, or to enlarge or alter an 
area of existing/historic terrazzo floors and installation of construction / expansion joints. 

B. Related Requirements: 

1. Division 07 "Joint Sealants" for sealants installed with terrazzo. 

1.3 DEFINITIONS 

A. Aggregate:  Marble chips / and aggregates similar to original installation. 

1.4 REFERENCES 

A. NTMA Standards: Comply with specified provisions and recommendations of the National 
Terrazzo and Mosaic Association, Inc. (NTMA):  http://www.ntma.com/ 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to terrazzo including, but not limited to, the 
following: 

a. Inspect and discuss condition of substrate and other preparatory work performed by 
other trades. 
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b. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and avoid 
delays. 

c. Review special terrazzo designs and patterns. 

1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Sustainable Submittals: 

1. Product Data:  For adhesives, documentation including printed statement of VOC content. 
2. Product Data:  For sealers, documentation including printed statement of VOC content. 
3. Product Data:  For terrazzo flooring, documentation from an independent testing agency 

indicating compliance with the FloorScore Standard. 
4. Laboratory Test Reports:  For adhesives and flooring system, documentation indicating 

that products comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. Shop Drawings:  Include terrazzo installation requirements.  Include plans, elevations, sections, 
component details, and attachments to other work.  Show layout of the following: 

1. Divider strips. 
2. Control-joint strips. 
3. Expansion-joint strips. 
4. Accessory strips. 
5. Abrasive strips. 

D. Samples:  For each exposed product and for each color and texture specified, 6 inches (150 mm) 
in size. 

E. Samples for Initial Selection:  NTMA color plates showing the full range of colors and patterns 
available for each terrazzo type. 

F. Samples for Verification:  For each type, material, color, and pattern of terrazzo and accessory 
required showing the full range of color, texture, and pattern variations expected.  Label each 
terrazzo sample to identify manufacturer's matrix color and aggregate types, sizes, and 
proportions.  Prepare Samples of same thickness and from same material to be used for the 
Work, in size indicated below: 

1. Terrazzo:  6-inch- (150-mm-) square Samples. 
2. Accessories:  6-inch- (150-mm-) long Samples of each exposed strip item required. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Material Certificates:  For each type of terrazzo material or product, from manufacturer. 
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1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For terrazzo to include in maintenance manuals. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications:  An installer who is a contractor member of NTMA. 

B. Source Limitations for Aggregates:  Obtain each color, grade, type, and variety of granular 
materials from single source with resources to provide materials of consistent quality in 
appearance and physical properties. 

C. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and set quality standards for materials and execution. 

1. Build mockups for terrazzo including accessories. 

a. Size:  Minimum 100 sq. ft. (9 sq. m) of typical poured-in-place flooring condition for 
each color and pattern in locations directed by Architect. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in supplier's original wrappings and containers, labeled with 
source's or manufacturer's name, material or product brand name, and lot number if any. 

B. Store materials in their original, undamaged packages and containers, inside a well-ventilated 
area protected from weather, moisture, soiling, extreme temperatures, and humidity. 

1.11 FIELD CONDITIONS 

A. Environmental Limitations:  Maintain temperature above 50 deg F (10 deg C) for 48 hours before 
and during terrazzo installation. 

B. Weather Limitations:  Proceed with rustic terrazzo installation only when forecasted weather 
conditions permit work to be performed according to NTMA's written recommendations and 
temperatures remain above 45 deg F (7.2 deg C). 

C. Field Measurements:  Verify actual dimensions of construction contiguous with precast terrazzo 
by field measurements before fabrication. 

D. Provide permanent lighting or, if permanent lighting is not in place, simulate permanent lighting 
conditions during terrazzo installation. 

E. Close spaces to traffic during terrazzo application and for not less than 24 hours after application 
unless manufacturer recommends a longer period. 
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F. Control and collect water and dust produced by grinding operations.  Protect adjacent 
construction from detrimental effects of grinding operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NTMA Standards:  Comply with NTMA's "Terrazzo Specifications and Design Guide" and with 
written recommendations for terrazzo type indicated unless more stringent requirements are 
specified. 

B. FloorScore Compliance:  Terrazzo floors shall comply with requirements of FloorScore Standard. 

C. Low-Emitting Materials:  Flooring system shall comply with the testing and product requirements 
of the California Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers.” 

2.2 MATERIALS 

A. Portland Cement:  ASTM C150, Type I, except as modified to comply with NTMA requirements 
for compressive strength. Obtain cement from a single source for each required color. 
1. Provide non-staining white cement for terrazzo matrix. 

B. Sand:  ASTM C33 

C. Water:  Clean, free of oil, soluble salts or other deleterious substances. 

D. Aggregate:  Natural, sound, crushed marble chips without excessive flats or flakes, complying 
with NTMA requirements.  When matching existing terrazzo, the original aggregate types and 
ratios are often found listed on original drawings. 
1. Colors and gradation of aggregate sizes as required to match original existing intact 

materials and patterns.   
2. Aggregate colors and matrix pigments should be matched after cleaning or taken from the 

interior of core samples. 

E. Matrix Pigments:  Pure mineral or synthetic pigments, resistant to alkalies and non-fading.  Mix 
pigments with matrix to provide required colors. 

F. Curing Compound:  Liquid-membrane-forming compound, ASTM C309, Type 1. 

G. Divider Strips in new spaces and restored spaces: 
1. Depth and style required for terrazzo type and thickness. Divider strips should be of solid 

composition and match historic profiles (size, color, material). 
2.  Materials:  brass. Do not use coated divider strips. 

H. Use conventional terrazzo grinding equipment rather than lighter type machines. 
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I. Accessory Strips:  Match width, material and color of divider strips, unless otherwise 
required.  Provide following types of accessory strips as required for complete installation. 
1. Control Joint Strips:  Double or split units, 1/8" wide, of same material and color as divider 

strips with 1/8" wide full-depth filler, laminated between strips. 
2. Adhesive Bonding Agent:  Epoxy or polyester resin. 

2.3 MIXES 

A. Underbed:  One part portland cement to 4-1/2 parts sand and sufficient water to provide 
workability at as low a slump as possible. 

B. Terrazzo Topping:  One 94 pound bag of portland cement as per 200 pounds of marble chips and 
approximately 5 gallons of water. 
1. Add color pigment as required to match existing color.  Do not exceed, however, 2 pounds 

of pigment per bag of cement. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the terrazzo to determine the type of terrazzo topping used.  Match marble chips and 
matrix for existing terrazzo by size, mineral content and color.  See Submittals.  Color samples 
should be taken after cleaning. 

B. Perform a thorough examination of the existing conditions.  Perform any necessary tests on 
an inconspicuous surface to determine the current conditions and appropriate steps and 
materials necessary for replication and replacement of select areas of existing terrazzo surfaces. 

3.2 PREPARATION 

A. Surface Preparation: 
1. Clean and prepare substrate to comply with NTMA specifications for type of terrazzo 

application  indicated.  Clean substrate of loose chips and foreign matter.  Grind concrete 
substrate to  provide surfaces within tolerances required by NTMA for type of terrazzo 
application. 

2. For cementitious terrazzo, comply with NTMA recommendations for proportioning mixes, 
installation of strips, and for placing, curing, grinding, grouting and finishing. 

3. Exercise extreme care to ensure fluids from grinding operation do not react with divider or 
control joint strips to produce a stain on aggregate or discolor strips. 

4. Delay grinding and finishing until heavy trade work is completed and construction 
traffic through the area is restricted. 

5. Provide terrazzo bases, thresholds, stair treads and landings, without interruptions of 
seams,except where divider strips, control joints and expansion joints are required.  Place 
and finish terrazzo around obstructions to achieve continuous color, pattern and finish. 

6. Provide control joints where required by installing angle-type divider strips back-to-back 
with neoprene rubber filler cemented between strips, flush with finish floor. 
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3.3 ERECTION, INSTALLATION AND APPLICATION 

A. Match the historic character and pattern of the terrazzo in all spaces containing or contiguous 
with existing terrazzo. 

B. Sand Cushion (floating) Terrazzo:  Comply with NTMA "Guide Specification for Bonded 
Terrazzo".  
1.  Used where structural movement is anticipated from settling, expansion, contraction, or 

vibration, which may cause injury to the terrazzo topping; 
2. The overall thickness of the underbed and topping needs to be at least 3 inches. 
3. The concrete slab is covered with a thin bed of dry sand, over which is laid a waterproof 

membrane and reinforcing wire mesh. 
4. Install the terrazzo underbed to 5/8 inch below the finished floor line. 
5. Place divider strips and then pour terrazzo topping. 

C. Bonded-to-Concrete Terrazzo:  Comply with NTMA "Guide Specification for Bonded Terrazzo". 
1. Used in all general areas-corridors, lobbies,rooms, sidewalks, etc. 
2. The minimum overall thickness (most common) is 1-3/4 inches; With reinforcing, 2 or 2-1/2 

inches is appropriate. 
3. Thoroughly clean and soak the base slab with water. 
4. Slush it with dry portland cement to ensure a good bond. 
5. Install the underbed followed by the placing of divider strips and terrazzo topping. 

D. Monolithic Terrazzo:  Installed at 5/8 inch thick, it is bonded to or made integral with the prepared 
slab. 

E. Thin Terrazzo Toppings:  Installed at 3/8 inch thick on concrete slab which has first been covered 
with adhesive bonding agent, i.e., polysulfide liquid polymer. 

  

F. Surfacing:  Grout cured terrazzo topping in accordance with NTMA specifications.   
1. Delay grinding and finishing until heavy trade work  is completed and construction traffic 

through the area is restricted.   
2. Finish by fine grinding with abrasive grit of size specified by NTMA, or as otherwise required 

to match original intact material.  
3.  Grind and polish the new areas, patches, and the entire floor as required to produce a 

clean, smooth, and uniform finish, capable of being sealed and polished to match the 
original installation.  

4.  NOTE:  EXERCISE CAUTION WHEN GRINDING NEAR DIVIDER STRIPS. 
5. Cover with vapor barrier sheets to prevent quick hydration. 

3.4 ADJUSTING/CLEANING 

A. Keep terrazzo free of acids and oils. 

B. Protect the floor, especially the grouting, with a penetrating type seal. 

C. Daily Cleaning: 
1. Daily sweeping with a cotton-wick floor brush, treated with a non-oily dressing, will control 

dust and make maintenance easier. 
2. Regular damp-mopping keeps the surface free from dirt accumulations. 
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D. Periodic Cleaning: 
1. Machine buffing on a regular basis removes traffic marks and restores luster. 
2. Touching up with sealer in traffic areas as needed protects the surface. 
3. Periodic machine scrubbing removes heavy accumulations of dirt. 
4. Seal and wax as needed. 
5. Use a penetrating type terrazzo seal. 
6. Avoid seals which may turn yellow and discolor. 
7. Normal stripping and buffing procedures are suitable. 

E. Clean terrazzo after installation and finishing operations are completed, complying with 
sealer manufacturer's instructions. 

F. Apply sealer to cleaned terrazzo surfaces to comply with sealer manufacturer's instructions. 

G. Protect terrazzo from damage and wear during construction operation. 

3.5 WASTE MANAGEMENT 

A. Coordinate with Division 01. 
1. Separate and recycle cut-offs and waste materials and material packaging in accordance 

with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
  

END OF SECTION 09 03 70 
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SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior gypsum board assemblies. 
2. Suspension systems for interior gypsum ceilings, soffits, and grid systems. 

B. Related Requirements: 

1. None  

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports:  For dimpled steel studs and runners and firestop tracks, from ICC-ES. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in 
assembly indicated, according to ASTM E 119 by an independent testing agency. 

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated, according to ASTM E 90 and classified 
according to ASTM E 413 by an independent testing agency. 

2.2 FRAMING SYSTEMS 

A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated. 
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1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless 
otherwise indicated. 

2. Protective Coating:  ASTM A 653/A 653M, G40 (Z120), Coating with equivalent corrosion 
resistance of ASTM A 653/A 653M, G40 (Z120), hot-dip galvanized unless otherwise 
indicated. 

B. Studs and Runners:  ASTM C 645.  Use either steel studs and runners or dimpled steel studs 
and runners. 

1. Steel Studs and Runners: 

a. Thickness: 20 ga. Unless otherwise indicated 
b. Depth:  As indicated on Drawings. 

C. Slip-Type Head Joints:  Where indicated, provide one of the following: 

1. Single Long-Leg Runner System:  ASTM C 645 top runner with 2-inch- (51-mm-) deep 
flanges in thickness not less than indicated for studs, installed with studs friction fit into 
top runner and with continuous bridging located within 12 inches (305 mm) of the top of 
studs to provide lateral bracing. 

2. Double-Runner System:  ASTM C 645 top runners, inside runner with 2-inch- (51-mm-) 
deep flanges in thickness not less than indicated for studs and fastened to studs, and 
outer runner sized to friction fit inside runner. 

3. Deflection Track:  Steel sheet top runner manufactured to prevent cracking of finishes 
applied to interior partition framing resulting from deflection of structure above; in 
thickness not less than indicated for studs and in width to accommodate depth of studs. 

a. Products:  Subject to compliance with requirements, provide one of the following or 
approved equal: 

1) Dietrich Metal Framing; SLP-TRK Slotted Deflection Track. 
2) MBA Building Supplies; FlatSteel Deflection Track or Slotted Deflecto Track. 
3) Steel Network Inc. (The); VertiTrack VTD Series. 
4) Superior Metal Trim; Superior Flex Track System (SFT). 
5) Telling Industries; Vertical Slip Track. 

D. Firestop Tracks:  Top runner manufactured to allow partition heads to expand and contract with 
movement of the structure while maintaining continuity of fire-resistance-rated assembly 
indicated; in thickness not less than indicated for studs and in width to accommodate depth of 
studs. 

1. Products:  Subject to compliance with requirements, provide one of the following, or 
approved equal:  

a. Fire Trak Corp.; Fire Trak System. 
b. Grace Construction Products; FlameSafe FlowTrak System. 

E. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width 
indicated. 

1. Minimum Base-Metal Thickness:  0.0219 inch (0.556 mm). 

http://www.specagent.com/LookUp/?ulid=226&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814680&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814681&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814682&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814683&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814684&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=227&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814685&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814686&mf=04&&mf=04&src=wd
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F. Cold-Rolled Channel Bridging:  Steel, 0.053-inch (1.34-mm) minimum base-metal thickness, 
with minimum 1/2-inch- (13-mm-) wide flanges. 

1. Depth:  As indicated on Drawings. 
2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches (38 by 38 mm), 0.068-inch- (1.72-mm-) 

thick, galvanized steel. 

G. Hat-Shaped, Rigid Furring Channels:  ASTM C 645. 

1. Minimum Base-Metal Thickness:  0.0219 inch (0.556 mm). 
2. Depth:  7/8 inch (22.2 mm). 

H. Resilient Furring Channels:  1/2-inch- (13-mm-) deep, steel sheet members designed to reduce 
sound transmission. 

1. Configuration:  Asymmetrical or hat shaped. 

I. Cold-Rolled Furring Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 
1/2-inch- (13-mm-) wide flanges. 

1. Depth:  As indicated on Drawings. 
2. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with minimum 

uncoated-steel thickness of 0.033 inch (0.8 mm). 
3. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-

) diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire. 

J. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches (32 mm), wall 
attachment flange of 7/8 inch (22 mm), minimum uncoated-metal thickness of 0.018 inch (0.45 
mm), and depth required to fit insulation thickness indicated. 

2.3 SUSPENSION SYSTEMS 

A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) 
diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire. 

B. Hanger Attachments to Concrete: 

1. Anchors:  Fabricated from corrosion-resistant materials with holes or loops for attaching 
wire hangers and capable of sustaining, without failure, a load equal to 5 times that 
imposed by construction as determined by testing according to ASTM E 488 by an 
independent testing agency. 

2. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated from corrosion-
resistant materials with clips or other devices for attaching hangers of type indicated, and 
capable of sustaining, without failure, a load equal to 10 times that imposed by 
construction as determined by testing according to ASTM E 1190 by an independent 
testing agency. 

C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch (4.12 mm) in 
diameter. 

D. Flat Hangers:  Steel sheet, 1 by 3/16 inch (25 by 5 mm) by length indicated. 
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E. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.053 
inch (1.34 mm) and minimum 1/2-inch- (13-mm-) wide flanges. 

F. Furring Channels (Furring Members): 

1. Cold-Rolled Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 
1/2-inch- (13-mm-) wide flanges, 3/4 inch (19 mm) deep. 

2. Steel Studs and Runners:  ASTM C 645. 
3. Dimpled Steel Studs and Runners:  ASTM C 645. 
4. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 7/8 inch (22 mm) deep. 
5. Resilient Furring Channels:  1/2-inch- (13-mm-) deep members designed to reduce 

sound transmission. 

G. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung system 
composed of main beams and cross-furring members that interlock. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Armstrong World Industries, Inc.; Drywall Grid Systems. 
b. Chicago Metallic Corporation; Drywall Grid System. 
c. USG Corporation; Drywall Suspension System. 

2.4 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding 
power, and other properties required to fasten steel members to substrates. 

B. Isolation Strip at Exterior Walls:  Provide one of the following: 

1. Asphalt-Saturated Organic Felt:  ASTM D 226, Type I (No. 15 asphalt felt), 
nonperforated. 

2. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener 
penetration without foam displacement, 1/8 inch (3.2 mm) thick, in width to suit steel stud 
size. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal 
frames, cast-in anchors, and structural framing, for compliance with requirements and other 
conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

http://www.specagent.com/LookUp/?ulid=228&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814688&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814689&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814690&mf=04&&mf=04&src=wd
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3.2 PREPARATION 

A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work and 
that hangers will develop their full strength. 

1. Furnish concrete inserts and other devices indicated to other trades for installation in 
advance of time needed for coordination and construction. 

B. Coordination with Sprayed Fire-Resistive Materials: 

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling 
runners (tracks) to surfaces indicated to receive sprayed fire-resistive materials.  Where 
offset anchor plates are required, provide continuous plates fastened to building structure 
not more than 24 inches (610 mm) o.c. 

2. After sprayed fire-resistive materials are applied, remove them only to extent necessary 
for installation of non-load-bearing steel framing.  Do not reduce thickness of fire-resistive 
materials below that required for fire-resistance ratings indicated.  Protect adjacent fire-
resistive materials from damage. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard:  ASTM C 754. 

1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to 
framing installation. 

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction. 

C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members.  Frame both sides of joints independently. 

3.4 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

1. Single-Layer Application:  16 inches (406 mm) o.c. unless otherwise indicated. 
2. Multilayer Application:  16 inches (406 mm) o.c. unless otherwise indicated. 
3. Tile Backing Panels:  16 inches (406 mm)] o.c. unless otherwise indicated. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 
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D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural 
supports or substrates above suspended ceilings except where partitions are indicated to 
terminate at suspended ceilings.  Continue framing around ducts penetrating partitions above 
ceiling. 

1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to 
produce joints at tops of framing systems that prevent axial loading of finished 
assemblies. 

2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; 
install runner track section (for cripple studs) at head and secure to jamb studs. 

a. Install two studs at each jamb unless otherwise indicated. 
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

(13-mm) clearance from jamb stud to allow for installation of control joint in finished 
assembly. 

c. Extend jamb studs through suspended ceilings and attach to underside of 
overhead structure. 

3. Other Framed Openings:  Frame openings other than door openings the same as 
required for door openings unless otherwise indicated.  Install framing below sills of 
openings to match framing required above door heads. 

4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure. 

a. Firestop Track:  Where indicated, install to maintain continuity of fire-resistance-
rated assembly indicated. 

5. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated. 
6. Curved Partitions: 

a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs. 
b. Begin and end each arc with a stud, and space intermediate studs equally along 

arcs.  On straight lengths of no fewer than two studs at ends of arcs, place studs 6 
inches (150 mm) o.c. 

E. Direct Furring: 

1. Screw to wood framing. 
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches (610 mm) o.c. 

F. Z-Furring Members: 

1. Erect insulation, specified in Section 072100 "Thermal Insulation," vertically and hold in 
place with Z-furring members spaced 24 inches (610 mm) o.c. 

2. Except at exterior corners, securely attach narrow flanges of furring members to wall with 
concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners 
spaced 24 inches (610 mm) o.c. 

3. At exterior corners, attach wide flange of furring members to wall with short flange 
extending beyond corner; on adjacent wall surface, screw-attach short flange of furring 
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channel to web of attached channel.  At interior corners, space second member no more 
than 12 inches (305 mm) from corner and cut insulation to fit. 

G. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 
1/8 inch (3 mm) from the plane formed by faces of adjacent framing. 

3.5 INSTALLING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

1. Hangers:  48 inches (1219 mm) o.c. 
2. Carrying Channels (Main Runners):  48 inches (1219 mm) o.c. 
3. Furring Channels (Furring Members):  16 inches (406 mm) o.c. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling loads 
within performance limits established by referenced installation standards. 

3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to inserts, 
eye screws, or other devices and fasteners that are secure and appropriate for substrate, 
and in a manner that will not cause hangers to deteriorate or otherwise fail. 

4. Flat Hangers:  Secure to structure, including intermediate framing members, by attaching 
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
structure and hanger, and in a manner that will not cause hangers to deteriorate or 
otherwise fail. 

5. Do not attach hangers to steel roof deck. 
6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts 

that extend through forms. 
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 
8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports. 

E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

               50% CDS  
ULY 17, 2023 

 
 

 
 

NON-STRUCTURAL METAL FRAMING 092216 - 8 of 8  

F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems 
meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track. 

G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet (3 
mm in 3.6 m) measured lengthwise on each member that will receive finishes and transversely 
between parallel members that will receive finishes. 

3.6 WASTE MANAGEMENT 

A. Coordinate with Section 017423. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

 

END OF SECTION 092216 
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SECTION 09 29 00 - GYPSUM BOARD 

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
gypsum board for the project.  The work performed under this Section consists of the provision 
of all plant, materials, labor and equipment and the like necessary and/or required for the 
complete execution of all gypsum board as required by this section, schedules, keynotes and 
drawings including, but not limited to the following.  

1. Interior gypsum board. 
2. Moisture resistant gypsum board (all wet locations and as tile backer) 
3. Trim. 

B. Related Requirements: 
1. Section 09 22 16 "Non-Structural Metal Framing" for non-structural framing and 

suspension systems that support gypsum board panels. 
 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance of Ceiling Suspension Systems:  Ceiling suspension systems and 
cantilevered ceiling soffits shall withstand the effects of gravity and seismic effects. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings for Gypsum Board Ceiling Systems:  Include reflected ceiling plans, drawn to 
scale, on which the following items are shown and coordinated with each other, and as 
reviewed by a qualified professional engineer using input from installers of the items involved:. 

1. Layout of all ceilings/soffits with dimensions based on as-built construction 
2. Gypsum board ceiling suspension-system members. 
3. Miscellaneous metal/steel framing sizing for soffits and cantilevers 
4. Method of attaching hangers to building structure. 
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a. Furnish layouts and sizing for cast-in-place anchors, clips, metal framing, 
miscellaneous steel shapes, and other ceiling attachment devices whose 
installation is specified in other Sections. 

5. Size and location of initial access modules for suspended gypsum board ceilings and 
soffits. 

6. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 
access panels, and special moldings. 

7. Minimum Drawing Scale: 1/8 inch = 1 foot (1:96) for layout drawings, 1 inch = 1 foot for 
detail drawings 

C. Evaluation Reports:  For each ceiling suspension system and anchor and fastener type, from 
ICC-ES. 

D. Field quality-control reports. 

E. Samples:  For the following products: 

1. Trim Accessories:  Full-size Sample in 12-inch- (300-mm-) long length for each trim 
accessory indicated. 

2. Textured Finishes: 12” x 12” sample for each textured finish indicated and on same 
backing indicated for Work. 

1.5 QUALITY ASSURANCE 

A. Mockups:  Before beginning gypsum board installation, install mockups of at least 100 sq. ft. (9 
sq. m) in surface area to demonstrate aesthetic effects and set quality standards for materials 
and execution. 

1. Install mockups for the following: 

a. Each level of gypsum board finish indicated for use in exposed locations. 
b. Each texture finish indicated. 

2. Apply or install final decoration indicated, including painting and wallcoverings, on 
exposed surfaces for review of mockups. 

3. Simulate finished lighting conditions for review of mockups. 
4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage.  Stack 
panels flat and supported on risers on a flat platform to prevent sagging. 
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1.7 FIELD CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are mold 
damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

PART 2 - Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy 
surface contamination and discoloration PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 119 by an 
independent testing agency. 

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated according to ASTM E 90 and classified according 
to ASTM E 413 by an independent testing agency. 

2.2 GYPSUM BOARD, GENERAL 

A. Size:  Provide maximum lengths and widths available that will minimize joints in each area and 
that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

1. National Gypsum Company 
2. American Gypsum. 
3. CertainTeed Corp. 
4. Georgia-Pacific Gypsum LLC. 
5. Lafarge North America Inc. 
6. USG Corporation. 

B. Gypsum Wallboard:  ASTM C 1396/C 1396M. 

1. Thickness:  5/8 inch (12.7 mm). 
2. Long Edges:  Tapered. 

C. Gypsum Board, Type X:  ASTM C 1396/C 1396M. 

http://www.specagent.com/LookUp/?ulid=249&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792440&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792435&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792437&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792438&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792439&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792444&mf=04&&mf=04&src=wd
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1. Thickness:  5/8 inch (15.9 mm). 
2. Long Edges:  Tapered. 

D. Flexible Gypsum Board:  ASTM C 1396/C 1396M.  Manufactured to bend to fit radii and to be 
more flexible than standard regular-type gypsum board of same thickness. 

1. Thickness:  1/4 inch (6.4 mm). 
2. Long Edges:  Tapered. 

E. Gypsum Ceiling Board:  ASTM C 1396/C 1396M. 

1. Thickness:  1/2 inch (12.7 mm). 
2. Long Edges:  Tapered. 

A. Abuse-Resistant Gypsum Board:  ASTM C 1629/C 1629M. (At all whiteboard walls) 

 
1. Products Paper Faced, ASTM C 1396:  Subject to compliance with requirements, 

available products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. National Gypsum Company; Hi-Abuse XP. 
2. Products Glass-Mat Faced, ASTM C 1658:  Subject to compliance with requirements, 

available products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. National Gypsum Company; eXP Interior Extreme AR Gypsum Panel. 

3. Core:  5/8 inch (15.9 mm), Type X. 
4. Long Edges:  Tapered. 
5. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274. 
6. Surface Abrasion Resistance: Level 3 in accordance with ASTM C 1629. 
7. Indentation Resistance: Level 1 in accordance with ASTM C 1629. 
8. Soft Body Impact Resistance: Level 2 in accordance with ASTM C 1629. 

B. Impact-Resistant Gypsum Board:  ASTM C 1629/C 1629M.  

1. Products Paper Faced, ASTM C 1396:  Subject to compliance with requirements, 
available products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. National Gypsum Company; Hi-Impact XP. 
2. Products Glass-Mat Faced, ASTM C 1658:  Subject to compliance with requirements, 

available products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Georgia-Pacific Gypsum LLC; DensArmor Plus Impact-Resistant Interior Panel. 
b. National Gypsum Company; eXP Interior Extreme IR Gypsum Panel. 

3. Core:  5/8 inch (15.9 mm), Type X. 
4. Long Edges:  Tapered. 
5. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274. 
6. Surface Abrasion Resistance: Level 3 in accordance with ASTM C 1629. 
7. Indentation Resistance: Level 1 in accordance with ASTM C 1629. 
8. Soft Body Impact Resistance: Level 3 in accordance with ASTM C 1629. 
9. Hard Body Impact Resistance: Level 2 in accordance with ASTM C 1629. 

http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814782&mf=04&&mf=04&src=wd
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C. Moisture- and Mold-Resistant Gypsum Board:  ASTM C 1396/C 1396M.  With moisture- and 
mold-resistant core and paper surfaces.  (At all bathroom locations) 

1. Core:  5/8 inch (15.9 mm), Type X. 
2. Long Edges:  Tapered. 
3. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274. 

D. Glass-Mat Interior Gypsum Board:  ASTM C 1658/C 1658M.  With fiberglass mat laminated to 
both sides.  Specifically designed for interior use, where indicated on Drawings. Retain 
"Products" Subparagraph and list of manufacturers and products below to require specific 
products or a comparable product from other manufacturers. (At all plumbing walls, with or 
without tile) 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Georgia-Pacific Gypsum LLC; DensArmor Plus. 
b. National Gypsum Company; eXP Interior Extreme. 

2. Core:  5/8 inch, Type X. 
3. Long Edges:  Tapered. 
4. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274. 

2.4 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced 
galvanized steel sheet. 

2. Shapes: 

a. Cornerbead. 
b. Bullnose bead. 
c. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
d. L-Bead:  L-shaped; exposed long flange receives joint compound. 
e. U-Bead:  J-shaped; exposed short flange does not receive joint compound. 
f. Expansion (control) joint. 
g. Curved-Edge Cornerbead:  With notched or flexible flanges. 

2.5 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Board:  Paper. 
2. Glass-Mat Gypsum Sheathing Board:  10-by-10 glass mesh. 

C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible 
with other compounds applied on previous or for successive coats. 

http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814782&mf=04&&mf=04&src=wd
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1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, 
use setting-type taping compound. 

2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and 
trim flanges, use setting-type taping compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat:  For second coat, use setting-type, sandable topping compound. 
4. Finish Coat:  For third coat, use setting-type, sandable topping compound. 
5. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping compound. 

2.6 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations. 

B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering gypsum 
panels to continuous substrate. 

1. Laminating adhesive shall have a VOC content of 50 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 
0.033 to 0.112 inch (0.84 to 2.84 mm) thick. 

D. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 
wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of assembly. 

E. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant 
complying with ASTM C 834.  Product effectively reduces airborne sound transmission through 
perimeter joints and openings in building construction as demonstrated by testing representative 
assemblies according to ASTM E 90. 

1. Products:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Accumetric LLC; BOSS 824 Acoustical Sound Sealant. 
b. Grabber Construction Products; Acoustical Sealant GSC. 
c. Pecora Corporation 
d. Specified Technologies, Inc.; Smoke N Sound Acoustical Sealant. 
e. USG Corporation; SHEETROCK Acoustical Sealant. 

2. Acoustical joint sealant shall have a VOC content of 250 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

F. Thermal Insulation:  As specified in Section 07 21 00 "Thermal Insulation." 

http://www.specagent.com/LookUp/?ulid=261&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814800&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814801&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814802&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814803&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814804&mf=04&&mf=04&src=wd
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G. Vapor Retarder:  As specified in Section 07 21 00 "Thermal Insulation." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer 
present, for compliance with requirements and other conditions affecting performance. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold 
damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840 and Gypsum Association GA 214-10. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 
abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent 
panels not less than one framing member. 

C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with 
not more than 1/16 inch (1.5 mm) of open space between panels.  Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered 
edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not 
make joints other than control joints at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 
etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) 
in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
3. Where partitions intersect structural members projecting below underside of floor/roof 

slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 
1/4- to 3/8-inch- (6.4- to 9.5-mm-) wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments, except floors.  Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these 
locations and trim edges with edge trim where edges of panels are exposed.  Seal joints 
between edges and abutting structural surfaces with acoustical sealant. 
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H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached 
to open (unsupported) edges of stud flanges first. 

I. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at openings 
and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both 
faces of partitions at perimeters and through penetrations.  Comply with ASTM C 919 and with 
manufacturer's written recommendations for locating edge trim and closing off sound-flanking 
paths around or through assemblies, including sealing partitions above acoustical ceilings. 

J. Install sound attenuation blankets before installing gypsum panels unless blankets are readily 
installed after panels have been installed on one side. 

3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Wallboard Type:   As indicated on Drawings. 
2. Type X:  As indicated on Drawings and at all fire rated assemblies. 
3. Flexible Type:  As indicated on Drawings. 
4. Ceiling Type:  As indicated on Drawings. 
5. Abuse-Resistant Type:  At interior of exterior walls and whiteboard walls. 
6. Impact-Resistant Type:  At lobbies, entries and corridors 
7. Moisture- and Mold-Resistant Type:  As indicated on Drawings and at all wet areas and 

as tile backer. 
8. Glass-Mat Interior Type:  At all plumbing wall with or without tile. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 
extent possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) unless 
otherwise indicated or required by fire-resistance-rated assembly, and minimize end 
joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses 
of panels. 

b. At stairwells and other high walls, install panels horizontally unless otherwise 
indicated or required by fire-resistance-rated assembly. 

3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end 
joints.  Locate edge joints over furring members. 

4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws. 

C. Multilayer Application: 

1. On ceilings, apply gypsum board indicated for base layers before applying base layers on 
walls/partitions; apply face layers in same sequence.  Apply base layers at right angles to 
framing members and offset face-layer joints one framing member, 16 inches (400 mm) 
minimum, from parallel base-layer joints, unless otherwise indicated or required by fire-
resistance-rated assembly. 
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2. On partitions/walls, apply gypsum board indicated for base layers and face layers 
vertically (parallel to framing) with joints of base layers located over stud or furring 
member and face-layer joints offset at least one stud or furring member with base-layer 
joints, unless otherwise indicated or required by fire-resistance-rated assembly.  Stagger 
joints on opposite sides of partitions. 

3. On Z-furring members, apply base layer vertically (parallel to framing) and face layer 
either vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical 
joints offset at least one furring member.  Locate edge joints of base layer over furring 
members. 

4. Fastening Methods:  Fasten base layers and face layers separately to supports with 
screws. 

D. Laminating to Substrate:  Where gypsum panels are indicated as directly adhered to a substrate 
(other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum 
board manufacturer's written recommendations and temporarily brace or fasten gypsum panels 
until fastening adhesive has set. 

E. Curved Surfaces: 

1. Install panels horizontally (perpendicular to supports) and unbroken, to extent possible, 
across curved surface plus 12-inch- (300-mm-) long straight sections at ends of curves 
and tangent to them. 

2. For double-layer construction, fasten base layer to studs with screws 16 inches (400 mm) 
o.c.  Center gypsum board face layer over joints in base layer, and fasten to studs with 
screws spaced 12 inches (300 mm) o.c. 

3.4 INSTALLING TRIM ACCESSORIES 

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints:  Install control joints at locations indicated on Drawings and according to 
ASTM C 840 and in specific locations approved by Architect for visual effect. 

C. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners unless otherwise indicated. 
2. Bullnose Bead:  Use at outside corners. 
3. LC-Bead:  Use at exposed panel edges. 
4. L-Bead:  Use where indicated. 
5. U-Bead:  Use at exposed panel edges and where indicated. 
6. Curved-Edge Cornerbead:  Use at curved openings. 

3.5 FINISHING GYPSUM BOARD 

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces 
for decoration.  Promptly remove residual joint compound from adjacent surfaces. 
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B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape. 

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to 
ASTM C 840 and Gypsum Association GA 214-10: 

1. Level 1:   

a. All joints and interior angles shall have tape set in joint compound.  Surface shall 
be free of excess joint compound.  Minor tool marks and ridges are acceptable:   

1) At ceiling plenum areas, concealed areas, behind metal lockers, behind 
built-in millwork, and where indicated. 

2. Level 2:   

a. All joints and interior angles shall have tape embedded in joint compound and 
wiped with joint knife leaving a thin coating of joint compound over all joints and 
interior angles.  Fastener heads and accessories shall be covered with a coat of 
joint compound.  Surface shall be free of excess joint compound.  Minor tools 
marks and ridges are acceptable.  Joint compound applied over the body of the 
tape at the time of tape embedment shall be considered a separate coat of joint 
compound and shall satisfy the conditions of this level:   

1) At gypsum panels that are substrate for tile or acoustical tile, and where 
indicated on Drawings. 

3. Level 3:  

a. All joints and interior angles shall have tape embedded in joint compound and shall 
be immediately wiped with joint knife leaving a thin coating of joint compound over 
all joints and interior angles.  One additional coat of joint compound shall be 
applied over all joints and interior angles.  Fastener heads and accessories shall 
be covered with two separate coats of joint compound.  All joint compound shall be 
smooth and free of tool marks and ridges:    

1) At panel surfaces receiving medium- or heavy-textured finishes before 
painting, or heavy wallcoverings where lighting conditions are not critical, 
and where indicated on Drawings. 

4. Level 4:  

a. All joints and interior angles shall have tape embedded in joint compound and shall 
be immediately wiped with joint knife leaving a thin coating of joint compound over 
all joints and interior angles.  Two separate coats of joint compound shall be 
applied over all flat joints and one separate coat of joint compound shall be applied 
over interior angles.  Fastener heads and accessories shall be covered with three 
separate coats of joint compound.  All joint compound shall be smooth and free of 
tool marks and ridges. Prepared surfaces shall be coated with drywall primer prior 
to application of final finishes:   
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1) At panel surfaces receiving light-textured finishes, wallcoverings, and flat 
paints, and at panel surfaces that will be exposed to view unless otherwise 
indicated.  This is generally the standard exposed finish, unless noted 
otherwise. Not recommended where glossy or semi-glass enamel paints are 
specified. 

b. Primer and its application to surfaces are specified in other Section 099123 
“Painting.” 

5. Level 5:  

a. All joints and interior angles shall have tape embedded in joint compound and shall 
be immediately wiped with joint knife leaving a thin coating of joint compound over 
all joints and interior angles.  Two separate coats of joint compound shall be 
applied over all flat joints and one separate coat of joint compound shall be applied 
over interior angles.  Fastener heads and accessories shall be covered with three 
separate coats of joint compound.  A thin skim coat of joint compound trowel 
applied, or a material manufactured especially for this purpose and applied in 
accordance with manufacturer’s recommendations, applied to entire surface. The 
surface shall be smooth and free of tool marks and ridges. Prepared surfaces shall 
be coated with drywall primer prior to application of final finishes:   

1) At panel surfaces receiving gloss and semigloss enamels and other 
surfaces subject to severe lighting, and where indicated on Drawings. 

b. Primer and its application to surfaces are specified in other Section 099123 
“Painting.” 

3.6 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 
non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall 
application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

3.7 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 
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1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing.  
3. Separate and fold up metal banding; flatten and place along with other scrap for 

recycling. 

 

 

END OF SECTION 09 29 00 
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SECTION 09 30 13 - CERAMIC TILE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Ceramic tile. 
2. Porcelain tile. 
3. Stone thresholds installed as part of tile installations. 

B. Related Sections include the following: 
1. Division 9 Section "Gypsum Board Assemblies" for glass mat, water resistant gypsum 

backing board installed in gypsum wallboard assemblies. 

1.3 PERFORMANCE REQUIREMENTS 

A. Static Coefficient of Friction:  For tile installed on walkway surfaces, provide products with the 
following values as determined by testing identical products per ASTM C 1028: 
1. Level Surfaces:  Minimum 0.6. 

B. Load-Bearing Performance:  For ceramic tile installed on walkway surfaces, provide installations 
rated for the following load-bearing performance level based on testing assemblies according to 
ASTM C 627 that are representative of those indicated for this Project: 
1. Moderate:  Passes cycles 1 through 10. 

1.4 SUBMITTALS 

A. Product Data:  For each type of tile, mortar, grout, and other products specified. 

B. Shop Drawings:  For the following: 
1. Tile patterns and locations. 
2. Widths, details, and locations of expansion, contraction, control, and isolation joints in tile 

substrates and finished tile surfaces. 

C. Tile Samples for Initial Selection:  Manufacturer's color charts consisting of actual tiles or 
sections of tiles showing the full range of colors, textures, and patterns available for each type 
and composition of tile indicated.  Include Samples of accessories involving color selection. 
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D. Samples for Verification:  Of each item listed below, prepared on Samples of size and 
construction indicated.  Where products involve normal color and texture variations, include 
Sample sets showing the full range of variations expected. 
1. Each type and composition of tile and for each color and texture required, at least 12 

inches square, mounted on braced cementitious backer units, and with grouted joints 
using product complying with specified requirements and approved for completed work in 
color or colors selected by Architect. 

2. Full-size units of each type of trim and accessory for each color required. 
3. Stone thresholds in 6-inch lengths. 

E. Product Certificates:  Signed by manufacturers certifying that the products furnished comply 
with requirements. 

F. Qualification Data:  For firms and persons specified in the "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include lists of completed projects with project 
names and addresses, names of architects and owners, and other information specified. 

G. Setting Material Test Reports:  Indicate and interpret test results for compliance of tile-setting 
and -grouting products with specified requirements. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experienced installer who has completed tile installations 
similar in material, design, and extent to that indicated for this Project and with a record of 
successful in-service performance. 

B. Source Limitations for Tile:  Obtain each color, grade, finish, type, composition, and variety of 
tile from one source with resources to provide products from the same production run for each 
contiguous area of consistent quality in appearance and physical properties without delaying the 
Work. 

C. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality 
for each mortar, adhesive, and grout component from a single manufacturer and each 
aggregate from one source or producer. 

D. Source Limitations for Other Products:  Obtain each of the following products specified in this 
Section from one source and by a single manufacturer for each product: 
1. Stone thresholds. 
2. Joint sealants. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and labels 
intact until time of use.  Comply with requirement of ANSI A137.1 for labeling sealed tile 
packages. 

B. Prevent damage or contamination to materials by water, freezing, foreign matter, and other 
causes. 
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C. Handle tile with temporary protective coating on exposed surfaces to prevent coated surfaces 
from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, 
remove coating from bonding surfaces before setting tile. 

 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install tile until construction in spaces is completed and 
ambient temperature and humidity conditions are being maintained to comply with referenced 
standards and manufacturer's written instructions. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Tile Products: 

a. American Olean Tile Company. 
b. Crossville Tile 
c. ProSpec LLC. 
d. Dal-Tile Corporation. 
e. Emser Tile 
f. Stone Source 
g. Horizon Tile 

B. Tile-Setting and -Grouting Materials: 
a. American Olean Tile Company. 
b. ProSpec LLC. 
c. Bostik. 
d. Dal-Tile Corporation. 
e. Laticrete International, Inc. 
f. Mapei Corporation. 

2.2 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1, "Specifications for 
Ceramic Tile," for types, compositions, and other characteristics indicated. 
1. Provide tile complying with Standard Grade requirements, unless otherwise indicated. 

B. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI 
standards referenced in "Setting Materials" and "Grouting Materials" articles. 

C. Colors, Textures, and Patterns:  Where manufacturer's standard products are indicated for tile, 
grout, and other products requiring selection of colors, surface textures, patterns, and other 
appearance characteristics, provide specific products or materials complying with the following 
requirements: 
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1. See Finish Schedule for exact tile product information. 

D. Factory Blending:  For tile exhibiting color variations within the ranges selected during Sample 
submittals, blend tile in the factory and package so tile units taken from one package show the 
same range in colors as those taken from other packages and match approved Samples. 

E. Mounting:  Where factory-mounted tile is required, provide back- or edge-mounted tile 
assemblies as standard with manufacturer, unless another mounting method is indicated. 
1. Where tile is indicated for installation in wet areas, do not use back- or edge-mounted tile 

assemblies unless tile manufacturer specifies in writing that this type of mounting is 
suitable for these kinds of installations and has a record of successful in-service 
performance. 

2.3 WALL TILE 

A. Porcelain Wall Tile Basis of Design: Crossville “Alaska” & Dal-Tile “Color Wave” tile complying 
with the following requirements: 
 
1. Composition:  Porcelain. 
2. Module Size:  Varies. Refer to Finish Schedule 
3. Thickness:  5/16 inch. 
4. Colors:  As noted on finish schedule. 
5. Pattern and Borders:  Contrasting color patterns and borders as directed by the Architect 
 

 

B. Trim Units:  Provide tile trim units to match color and characteristics of adjoining flat tile and to 
comply with the following requirements: 
1. Size:  As indicated, coordinated with sizes and coursing of adjoining flat tile where 

applicable. 
2. Shapes:  As follows, selected from manufacturer's standard shapes: 

a. Round Incorner Base for Thin-Set Mortar Installations:  Coved. 
b. 2x8 bullnose where specified on Finish Schedule. 
c. Wainscot Cap for Thin-Set Mortar Installations:  Stainless steel trim. 
d. External Corners for Thin-Set Mortar Installations:  Stainless steel trim. 
e. Internal Corners:  Field-butted square corners, except with coved base and cap 

angle pieces designed to member with stretcher shapes. 

2.4 STONE THRESHOLDS 

A. General:  Provide stone thresholds that are uniform in color and finish, fabricated to sizes and 
profiles indicated to provide transition between tile surfaces and adjoining finished floor 
surfaces. 
1. Fabricate thresholds to heights indicated, but not more than 1/2 inch above adjoining 

finished floor surfaces, with transition edges beveled on a slope of no greater than 1:2. 

B. Marble Thresholds:  Provide marble thresholds complying with ASTM C 503 requirements for 
exterior use and with a minimum abrasive-hardness value of 10 per ASTM C 241. 
1. As selected from manufacturer’s standard colors and finishes. 
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2.5 SETTING MATERIALS 

A. Organic Adhesive:  ANSI A136.1, Type I as recommended by manufacturer. 

B. Tile Setting Adhesive:  Elastomeric, waterproof, liquid applied. 

2.6 GROUTING MATERIALS 

A. Dry-Set Grout:  ANSI A118.6, color as selected from the manufacturer’s standard range of 
colors. 

2.7 ELASTOMERIC SEALANTS 

A. General:  Provide manufacturer's standard chemically curing, elastomeric sealants of base 
polymer and characteristics indicated that comply with applicable requirements of Division 7 
Section "Joint Sealants." 

B. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining sealed 
joints, unless otherwise indicated. 

C. Walls:  One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; 
Class 25; Uses NT, G, A, and, as applicable to nonporous joint substrates indicated, O; 
formulated with fungicide, intended for sealing interior ceramic tile joints and other nonporous 
substrates that are subject to in-service exposures of high humidity and temperature extremes. 

D. Floors:  Multipart, Pourable Urethane Sealant for Use T:  ASTM C 920; Type M; Grade P; 
Class 25; Uses T, M, A, and, as applicable to joint substrates indicated, O. 

E. Available Products:  Subject to compliance with requirements, products which may be 
incorporated into the Work include, but are not limited to, the following: 
1. One-Part, Mildew-Resistant Silicone Sealants: 

a. Dow Corning 786; Dow Corning Corporation. 
b. Sanitary 1700; GE Silicones. 
c. Pecora 898 Sanitary Silicone Sealant; Pecora Corp. 
d. Rhodorsil 6B White; Rhone-Poulenc, Inc. 
e. Tremsil 600 White; Tremco, Inc. 

2. Multipart, Pourable Urethane Sealants: 
a. Chem-Calk 550; Bostik. 
b. Vulkem 245; Mameco International, Inc. 
c. NR-200 Urexpan; Pecora Corp. 
d. THC-900; Tremco, Inc. 

2.8 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland-cement-based 
formulation provided or approved by manufacturer of tile-setting materials for installations 
indicated. 
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B. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and 
grout surfaces, specifically approved for materials and installations indicated by tile and grout 
manufacturers. 

2.9 MIXING MORTARS AND GROUT 

A. Mix mortars and grouts to comply with referenced standards and mortar and grout 
manufacturers' written instructions. 

B. Add materials, water, and additives in accurate proportions. 

C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and 
other procedures to produce mortars and grouts of uniform quality with optimum performance 
characteristics for installations indicated. 

2.10 FINISHING AND EDGE PROTECTION FOR WALLS 

A. Install stainless steel edge trim at horizontal and vertical corners of tile installations. Profiles for 
each location to be selected by Architect. 

B. Basis of Design: Schluter Systems, Plattsburgh, N.Y. 
1. Bullnose 
2. Straight profile with anchoring leg 
3. Rounded outer corner with anchoring leg 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of installed tile. 
1. Verify that substrates for setting tile are firm; dry; clean; free from oil, waxy films, and 

curing compounds; and within flatness tolerances required by referenced ANSI A108 
series of tile installation standards for installations indicated. 

2. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical 
units of work, and similar items located in or behind tile has been completed before 
installing tile. 

3. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if 
not coordinated, adjust latter in consultation with Architect. 

B. Do not proceed with installation until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 
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A. Remove coatings, including curing compounds, and other substances that contain soap, wax, 
oil, or silicone and are incompatible with tile-setting materials by using a terrazzo or concrete 
grinder, a drum sander, or a polishing machine equipped with a heavy-duty wire brush. 

B. Provide concrete substrates for tile floors installed with dry-set or latex-portland cement mortars 
that comply with flatness tolerances specified in referenced ANSI A108 series of tile installation 
standards for installations indicated. 
1. Use trowelable leveling and patching compounds per tile-setting material manufacturer's 

written instructions to fill cracks, holes, and depressions. 
2. Remove protrusions, bumps, and ridges by sanding or grinding. 

C. Blending:  For tile exhibiting color variations within the ranges selected during Sample 
submittals, verify that tile has been blended in the factory and packaged so tile units taken from 
one package show the same range in colors as those taken from other packages and match 
approved Samples.  If not factory blended, either return to manufacturer or blend tiles at Project 
site before installing. 

3.3 INSTALLATION, GENERAL 

A. ANSI Tile Installation Standards:  Comply with parts of ANSI A108 series of tile installation 
standards in "Specifications for Installation of Ceramic Tile" that apply to types of setting and 
grouting materials and to methods indicated. 

B. TCA Installation Guidelines:  TCA's "Handbook for Ceramic Tile Installation."  Comply with 
required TCA installation methods. 

C. Extend tile work into recesses and under or behind equipment and fixtures to form a complete 
covering without interruptions, unless otherwise indicated.  Terminate work neatly at 
obstructions, edges, and corners without disrupting pattern or joint alignments. 

D. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring 
visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight 
aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and other penetrations so 
plates, collars, or covers overlap tile. 

E. Jointing Pattern:  Lay tile in grid pattern, unless otherwise indicated.  Align joints when adjoining 
tiles on floor, base, walls, and trim are the same size.  Lay out tile work and center tile fields in 
both directions in each space or on each wall area.  Adjust to minimize tile cutting.  Provide 
uniform joint widths, unless otherwise indicated. 
1. For tile mounted in sheets (if any), make joints between tile sheets the same width as 

joints within tile sheets so joints between sheets are not apparent in finished work. 

F. Lay out tile wainscots to next full tile beyond dimensions indicated. 

G. Expansion Joints:  Locate expansion joints and other sealant-filled joints, including control, 
contraction, and isolation joints, where indicated during installation of setting materials, mortar 
beds, and tile.  Do not saw-cut joints after installing tiles. 
1. Locate joints in tile surfaces directly above joints in concrete substrates. 

H. Grout tile to comply with the requirements of the following tile installation standards: 
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1. For ceramic tile grouts (sand-portland cement, dry-set, commercial portland cement, and 
latex-portland cement grouts), comply with ANSI A108.10. 

3.4 WALL TILE INSTALLATION 

A. Install types of tile designated for wall installations to comply with TCA installation methods and 
ANSI setting-bed standards. 

B. Joint Widths:  Install tile on walls with the following joint widths: 
1. Ceramic Mosaic Tile:  1/16 inch. 
2. Wall Tile:  1/16 inch. 

 

3.5 EDGE PROTECTION INSTALLATION FOR WALLS 

A. Install as per manufacturer’s instructions as an integral component during wall tile installation. 

3.6 CLEANING AND PROTECTING 

A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are 
free of foreign matter. 
1. Remove latex-portland cement grout residue from tile as soon as possible. 
2. Unglazed tile may be cleaned with acid solutions only when permitted by tile and grout 

manufacturer's written instructions, but no sooner than 10 days after installation.  Protect 
metal surfaces, cast iron, and vitreous plumbing fixtures from effects of acid cleaning.  
Flush surface with clean water before and after cleaning. 

B. Finished Tile Work:  Leave finished installation clean and free of cracked, chipped, broken, 
unbonded, and otherwise defective tile work. 

C. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer that ensure tile is without damage or deterioration at the time of Substantial 
Completion. 
1. When recommended by tile manufacturer, apply a protective coat of neutral protective 

cleaner to completed tile walls and floors.  Protect installed tile work with kraft paper or 
other heavy covering during construction period to prevent staining, damage, and wear. 

2. Prohibit foot and wheel traffic from tiled floors for at least 7 days after grouting is 
completed. 

D. Before final inspection, remove any cleaner from tile surfaces. 

3.7 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 
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2. Set aside and protect materials suitable for reuse and/or remanufacturing.  
3. Separate and fold up metal banding; flatten and place along with other scrap for 

recycling. 

 

END OF SECTION 09 30 13 
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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. 
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C. Acoustical Panels: As with other architectural features located at the ceiling, may obstruct or 
skew the planned fire sprinkler water distribution pattern through possibly delay or accelerate 
the activation of the sprinkler or fire detection systems by channeling heat from a fire either 
toward or away from the device. Designers and installers are advised to consult a fire 
protection engineer, NFPA 13, or their local codes for guidance where automatic fire detection 
and suppression systems are present. 

D. Coordination of Work: Coordinate acoustical ceiling work with installers of related work 
including, but not limited to building insulation, gypsum board, light fixtures, mechanical 
systems, electrical systems, and sprinklers. 

E. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockup of typical ceiling area as shown on Drawings. 
2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver acoustical tiles, suspension-system components, and accessories to Project site in 
original, unopened packages and store them in a fully enclosed, conditioned space where they 
will be protected against damage from moisture, humidity, temperature extremes, direct 
sunlight, surface contamination, and other causes. 

B. Before installing acoustical tiles, permit them to reach room temperature and a stabilized 
moisture content. 

C. Handle acoustical tiles carefully to avoid chipping edges or damaging units in any way. 

1.10 WARRANTY 

A. Acoustical Panel: Submit a written warranty executed by the manufacturer, agreeing to repair 
or replace panels that fail within the warranty period.  Failures include, but are not limited to 
the following: 
1. Acoustical Panels:  Sagging and warping 

2. Grid System:  Rusting and manufacturer's defects 

3.  

B. Warranty Period: 
1. Acoustical panels: Ten (10) years from date of substantial completion. 
2. Grid: Ten (10) years from date of substantial completion. 
3. Acoustical panels and grid systems with HumiGuard Plus or HumiGuard Max 

performance supplied by one source manufacturer is Thirty (30) years from date of 
substantial completion. 
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C. The Warranty shall not deprive the Owner of other rights the Owner may have under other 
provisions of the Contract Documents and will be in addition to and run concurrent with other 
warranties made by the Contractor under the requirements of the Contract Documents. 

1.11 FIELD CONDITIONS 

A. Environmental Limitations:  Do not install acoustical tile ceilings until spaces are enclosed and 
weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and 
ambient temperature and humidity conditions are maintained at the levels indicated for Project 
when occupied for its intended use. 

1. Pressurized Plenums:  Operate ventilation system for not less than 48 hours before 
beginning acoustical tile ceiling installation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Acoustical ceiling shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

1. Design and size components to withstand seismic loads in accordance with the minimum 
established by ASTM C636. 

B. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  
Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index:  Comply with ASTM E 1264 for Class A materials. 
2. Smoke-Developed Index:  50 or less. 

C. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  
Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 
another qualified testing agency. 

2.2 ACOUSTICAL TILES, GENERAL 

A. Source Limitations:  Obtain each type of acoustical ceiling tile and supporting suspension 
system from single source from single manufacturer. 

B. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than 25 percent (refer to specific acoustic tile). 

C. Acoustical Tile Standard:  Provide manufacturer's standard tiles of configuration indicated that 
comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, 
and light reflectances unless otherwise indicated. 
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1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which face of 
test specimen is 15-3/4 inches (400 mm) away from test surface according to 
ASTM E 795. 

D. Acoustical Tile Colors and Patterns:  Match appearance characteristics indicated for each 
product type. 

1. Where appearance characteristics of acoustical tiles are indicated by referencing pattern 
designations in ASTM E 1264 and not manufacturers' proprietary product designations, 
provide products selected by Architect from each manufacturer's full range that comply 
with requirements indicated for type, pattern, color, light reflectance, acoustical 
performance, edge detail, and size. 

E. Provide glass-fiber based panels made with binder containing no urea formaldehyde. 

2.3 ACOUSTICAL TILES  

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Armstrong 
Industries products as indicated on Drawings or comparable product by one of the following: 
1. CertainTeed Corp. 
2. USG Interiors, Inc.; Subsidiary of USG Corporation. 

B. ACT-1:  Armstrong Optima Tegular, 3257 (Classrooms/Corridors/Offices or as indicated in 
drawings) 
1. Surface Texture: Fine. 
2. Composition: Fiberglass. 
3. Color: White. 
4. Size: 24IN x 48IN  
5. Edge Profile: Square Tegular 9/16IN for interface with Suprafine XL 9/16" Exposed Tee 

grid. 
6. Noise Reduction Coefficient(NRC): ASTM C 423; Classified with UL label on product 

carton 0.95. 
7. Ceiling Attenuation Class (CAC)  
8. Sabin: N/A 
9. Articulation Class (AC): ASTM E 1111; 190. 
10. Flame Spread: ASTM E 1264; Class A (UL). 
11. Light Reflectance White Panel: ASTM E 1477; 0.90. 
12. Dimensional Stability: HumiGuard Plus. 
13. Recycle Content: Post-Consumer - 12% Pre-Consumer Waste - 59%. 

C. ACT-2:  Armstrong Optima Tegular, 3255 (Classrooms/Corridors/Offices or as indicated in 
drawings) 
1. Surface Texture: Fine. 
2. Composition: Fiberglass. 
3. Color: White. 
4. Size: 24IN x 24IN  
5. Edge Profile: Square Tegular 9/16IN for interface with Suprafine XL 9/16" Exposed Tee 

grid. 
6. Noise Reduction Coefficient(NRC): ASTM C 423; Classified with UL label on product 

carton 0.95. 
7. Ceiling Attenuation Class (CAC)  

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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8. Sabin: N/A 
9. Articulation Class (AC): ASTM E 1111; 190. 
10. Flame Spread: ASTM E 1264; Class A (UL). 
11. Light Reflectance White Panel: ASTM E 1477; 0.90. 
12. Dimensional Stability: HumiGuard Plus. 
13. Recycle Content: Post-Consumer - 12% Pre-Consumer Waste - 59%. 

D.  

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. 
2. ACT-2:  9/16 inch Suprafine XL 

 

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


NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

                
 

 
 

 
ACOUSTICAL CEILING TILES 095123 - 7 of 11 

 

C. Direct-Hung, Double-Web Suspension System Components: Main beams and cross tees, base 
metal and end detail, fabricated from commercial quality hot dipped galvanized steel 
complying with ASTM A 653.  Main beams and cross tees are double-web steel construction 
with exposed flange design.  Exposed surfaces chemically cleansed, capping prefinished 
galvanized steel in baked polyester paint.  Main beams and cross tees shall have rotary 
stitching. 

a. Structural Classification:  ASTM C 635 Intermediate Duty  
b. Color: White and match the actual color of the selected ceiling tile, unless noted 

otherwise. 
c. Acceptable Product: Suprafine XL 9/16" Exposed Tee as manufactured by 

Armstrong World Industries 

D. Attachment Devices: Size for five times design load indicated in ASTM C 635, Table 1, Direct 
Hung unless otherwise indicated. 

E. Wire for Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft annealed, with a yield stress 
load of at least time three design load, but not less than 12 gauge. 
1. Access:  Upward and end pivoted or side pivoted, with initial access openings of size 

indicated below and located throughout ceiling within each module formed by main and 
cross runners, with additional access available by progressively removing remaining 
acoustical tiles. 

2.6 METAL EDGE MOLDINGS AND TRIM  

A. Manufacturers – Basis of Design:  Subject to compliance with requirements, Armstrong product 
or provide comparable product by one of the following: 
1. USG Interiors, Inc.; Subsidiary of USG Corporation. 

B. Products – 2” Axiom trim, or equal 

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. 

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
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b. USG Corporation; SHEETROCK Acoustical Sealant. 

2. Acoustical Sealant for Concealed Joints: 

a. Henkel Corporation; OSI Sealants Pro-Series SC-175 Rubber Base Sound 
Sealant. 

b. Pecora Corporation; AIS-919. 
c. Tremco, Inc.; Tremco Acoustical Sealant. 

B. Acoustical Sealant:  Manufacturer's standard sealant complying with ASTM C 834 and effective 
in reducing airborne sound transmission through perimeter joints and openings in building 
construction as demonstrated by testing representative assemblies according to ASTM E 90. 

1. Exposed and Concealed Joints:  Nonsag, paintable, nonstaining latex sealant. 
2. Concealed Joints:  Nondrying, nonhardening, nonskinning, nonstaining, gunnable, 

synthetic-rubber sealant. 
3. Acoustical sealant shall have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

2.8 MISCELLANEOUS MATERIALS 

A. Acoustical Tile Adhesive:  Type recommended by acoustical tile manufacturer, bearing UL label 
for Class 0-25 flame spread. 

1. Adhesive shall have a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

B. Staples:  5/16-inch- (8-mm-) long, divergent-point staples. 

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. 

http://www.specagent.com/LookUp/?uid=123456815594&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=353&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815595&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815595&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815596&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815597&mf=04&src=wd
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3.2 PREPARATION 

A. Testing Substrates:  Before installing adhesively applied tiles on wet-placed substrates such as 
cast-in-place concrete or plaster, test and verify that moisture level is below tile manufacturer's 
recommended limits. 

B. Measure each ceiling area and establish layout of acoustical tiles to balance border widths at 
opposite edges of each ceiling.  Avoid using less-than-half-width tiles at borders, and comply 
with layout shown on reflected ceiling plans. 

3.3 INSTALLATION OF SUSPENDED ACOUSTICAL TILE CEILINGS 

A. General:  Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic 
design requirements indicated, according to manufacturer's written instructions and CISCA's 
"Ceiling Systems Handbook." 

B. Suspend ceiling hangers from building's structural members and as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structure or of ceiling suspension system. 

2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces 
by bracing, countersplaying, or other equally effective means. 

3. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with location of hangers at spacings required to support standard 
suspension-system members, install supplemental suspension members and hangers in 
form of trapezes or equivalent devices. 

4. Secure wire hangers to ceiling suspension members and to supports above with a 
minimum of three tight turns.  Connect hangers directly either to structures or to inserts, 
eye screws, or other devices that are secure and appropriate for substrate and that will 
not deteriorate or otherwise fail due to age, corrosion, or elevated temperatures. 

5. Secure flat, angle, channel, and rod hangers to structure, including intermediate framing 
members, by attaching to inserts, eye screws, or other devices that are secure and 
appropriate for both the structure to which hangers are attached and the type of hanger 
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 
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attaching to permanent metal forms, steel deck, or steel deck tabs.  Fasten bracing wires into 
concrete with cast-in-place or postinstalled anchors. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical tile ceiling area and 
where necessary to conceal edges of acoustical tiles. 

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 
moldings before they are installed. 

2. Screw attach moldings to substrate at intervals not more than 16 inches (400 mm) o.c. 
and not more than 3 inches (75 mm) from ends, leveling with ceiling suspension system 
to a tolerance of 1/8 inch in 12 feet (3.2 mm in 3.6 m).  Miter corners accurately and 
connect securely. 

3. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

E. Install suspension-system runners so they are square and securely interlocked with one 
another.  Remove and replace dented, bent, or kinked members. 

F. Arrange directionally patterned acoustical tiles as follows: 

1. As indicated on reflected ceiling plans. 

G. Install acoustical tiles in coordination with suspension system and exposed moldings and trim.  
Place splines or suspension-system flanges into kerfed edges so tile-to-tile joints are closed by 
double lap of material. 

1. Fit adjoining tile to form flush, tight joints.  Scribe and cut tile for accurate fit at borders 
and around penetrations through tile. 

2. Hold tile field in compression by inserting leaf-type, spring-steel spacers between tile and 
moldings, spaced 12 inches (305 mm) o.c. 

3. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-
resistance-rated assembly. 

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 
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for 200 lbf (890 N) of tension; it will also select one of every two postinstalled anchors 
used to attach bracing wires to concrete and will test them for 440 lbf (1957 N) of tension. 

2. When testing discovers fasteners and anchors that do not comply with requirements, 
testing agency will test those anchors not previously tested until 20 pass consecutively 
and then will resume initial testing frequency. 

D. Acoustical tile ceiling hangers and anchors and fasteners will be considered defective if they do 
not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.5 CLEANING 

A. Clean exposed surfaces of acoustical tile ceilings, including trim and edge moldings.  Comply 
with manufacturer's written instructions for cleaning and touchup of minor finish damage.  
Remove and replace tiles and other ceiling components that cannot be successfully cleaned 
and repaired to permanently eliminate evidence of damage. 

3.6 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 09 51 23 
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SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
resilient base and accessories for the project.  The work performed under this Section consists 
of the provision of all plant, materials, labor and equipment and the like necessary and/or 
required for the complete execution of all resilient base and accessories as required by this 
section, schedules, keynotes and drawings, including, but not limited to the following: 

1. Resilient base. 
2. Resilient molding accessories. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Samples:  For each exposed product and for each color and texture specified, not less than 12 
inches (300 mm) long. 

C. Samples for Initial Selection:  For each type of product indicated. 

D. Samples for Verification:  For each type of product indicated and for each color, texture, and 
pattern required in manufacturer's standard-size Samples, but not less than 12 inches (300 mm) 
long. 

E. Product Schedule:  For resilient base and accessory products.  Use same designations 
indicated on Drawings. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. No extra material to be purchased for purpose of attic stock.  All left over material from 
construction to constitute attic stock – store, maintain and protect accordingly. Package with 
protective covering for storage and identified with labels describing contents. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not less 
than 50 deg F (10 deg C) or more than 90 deg F (32 deg C). 

1.6 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 
70 deg F (21 deg C) or more than 95 deg F (35 deg C), in spaces to receive resilient products 
during the following time periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F 
(35 deg C). 

C. Install resilient products after other finishing operations, including painting, have been 
completed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. FloorScore Compliance:  Resilient base shall comply with requirements of FloorScore 
certification. 

2.2 THERMOPLASTIC-RUBBER BASE  

A. Basis of Design:  Subject to compliance with requirements, provide Tarkett; Baseworks 4 ” & 6” 
or comparable products by one of the following:  
 
1. Mannington 
2. Armstrong World Industries, Inc. 
3. Burke Mercer Flooring Products, Division of Burke Industries Inc. 
4. Flexco. 
5. Mondo Rubber International, Inc. 
6. Nora Systems, Inc. 
7. Roppe Corporation, USA. 
8. VPI, LLC, Floor Products Division. 

B. Product Standard:  Tarkett Baseworks Cove Base. 

1. Group:  I (solid, homogeneous). 
2. Style and Location:   

http://www.specagent.com/LookUp/?ulid=7586&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853208&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853209&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853210&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853212&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853213&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853214&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853215&mf=04&src=wd
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1) Profile:  4” Cove & 6” Cove. Refer to drawings 

C. Thickness:  5/16"(7.94 mm). 

D. Height:  4 " & 6”. Refer to drawings 

E. Lengths:  Length shall not be less than 1/3 of the length of a wall but not less than 3’-0 
whichever is longer. 

F. Outside Corners:  Pre-Mitered. 

G. Inside Corners:  Pre-Mitered. 

H. Colors: Black See Drawings 

2.3 RUBBER MOLDING ACCESSORY  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Tarkett 
2. Mannington 
3. Roppe Corporation, USA. 
4. VPI, LLC, Floor Products Division. 

B. Description:  Rubber cap for cove carpet; cap for cove resilient flooring; carpet bar for tackless 
installations; carpet edge for glue-down applications; nosing for carpet; nosing for resilient 
flooring; reducer strip for resilient flooring; joiner for tile and carpet; transition strips. 

C. Profile and Dimensions:  As indicated. 

D. Locations:  Provide rubber molding accessories in areas indicated. 

E. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.4 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by resilient-product 
manufacturer for applications indicated. 

B. Adhesives:  Water-resistant type recommended by resilient-product manufacturer for resilient 
products and substrate conditions indicated. 

1. Adhesives shall have a VOC content of 50 g/L or less except that adhesive for rubber 
stair treads shall have a VOC content of 60 g/L or less. 

C. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height required to 
protect exposed edges of flooring, and in maximum available lengths to minimize running joints. 

http://www.specagent.com/LookUp/?ulid=7590&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853242&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853243&mf=04&src=wd
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 
moisture content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements specified 
in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 
foreign deposits that might interfere with adhesion of resilient products. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

1. Installation of resilient products indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 
resilient products. 

B. Concrete Substrates for Resilient Stair Accessories:  Prepare horizontal surfaces according to 
ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
2. Remove substrate coatings and other substances that are incompatible with adhesives 

and that contain soap, wax, oil, or silicone, using mechanical methods recommended by 
manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed 
with installation only after substrate alkalinity falls within range on pH scale 
recommended by manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing:  Proceed with installation only after substrates pass testing according 
to manufacturer's written recommendations, but not less stringent than the following: 

a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed with 
installation only after substrates have maximum moisture-vapor-emission rate of 3 
lb of water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours. 

b. Perform relative humidity test using in situ probes according to ASTM F 2170.  
Proceed with installation only after substrates have maximum 75 percent relative 
humidity level. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install resilient products until they are the same temperature as the space where they 
are to be installed. 

1. At least 48 hours in advance of installation, move resilient products and installation 
materials into spaces where they will be installed. 
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E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 
products. 

3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and 
other permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practical without gaps at seams and with tops of 
adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient 
base with manufacturer's recommended adhesive filler material. 

G. Preformed Corners:  Install preformed corners before installing straight pieces. 

H. Job-Formed Corners: 

1. Outside Corners:  Use straight pieces of maximum lengths possible and form with returns 
not less than 3 inches (76 mm) in length. 

a. Form without producing discoloration (whitening) at bends. 

2. Inside Corners:  Use straight pieces of maximum lengths possible and form with returns 
not less than 3 inches (76 mm) in length. 

a. Miter or cope corners to minimize open joints. 

3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Stair Accessories: 

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread contours. 
2. Tightly adhere to substrates throughout length of each piece. 
3. For treads installed as separate, equal-length units, install to produce a flush joint 

between units. 

C. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates 
throughout length of each piece.  Install reducer strips at edges of floor covering that would 
otherwise be exposed. 
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3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products. 

B. Perform the following operations immediately after completing resilient-product installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum horizontal surfaces thoroughly. 
3. Damp-mop horizontal surfaces to remove marks and soil. 

C. Protect resilient products from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period. 

D. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

3.6 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing.  
3. Separate and fold up metal banding; flatten and place along with other scrap for 

recycling. 

END OF SECTION 09 65 13 
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SECTION 09 65 19 - RESILIENT FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of resilient tile 
flooring, and rubber stair treads for the project.  The work performed under this Section consists 
of the provision of all plant, materials, labor and equipment and the like necessary and/or 
required for the complete execution of all floor tile as required by this section.   

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Samples:  Full-size units of each color and pattern of floor tile required. 

C. Product Schedule:  Use same designations indicated on Drawings. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each type of flooring to include in maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra material that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
1. Floor tile: Furnish one box for every 50 boxes or a fraction thereof of each type, color and 

pattern of floor tile installed. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs workers for this Project who are 
competent in techniques required by manufacturer for floor tile installation and seaming method 
indicated. 

1. Engage an installer who employs workers for this Project who are trained or certified by 
floor tile manufacturer for installation techniques required. 
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B. Fire-Test-Response Characteristics:  Provide products with the following fire-test-response 
characteristics as determined by testing identical products per test method indicated below by 
a testing and inspecting agency acceptable to authorities having jurisdiction. 
1. Critical Radiant Flux:  0.45 W/sq. cm or greater when tested per ASTM E 648. 
2. Smoke Density:  Maximum specific optical density of 450 or less when tested per 

ASTM E 662. 

C. Mockups:  Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockups for flooring including resilient base and accessories. 

a. Size:  Minimum 100 sq. ft. (9.3 sq. m) for each type, color, and pattern in locations 
directed by Architect. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store flooring and installation materials in dry spaces protected from the weather, with ambient 
temperatures maintained within range recommended by manufacturer, but not less than 50 
deg F (10 deg C) or more than 90 deg F (32 deg C).  Store floor tiles on flat surfaces. 

1.8 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 
70 deg F (21 deg C) or more than 95 deg F (35 deg C) in spaces to receive floor tile during the 
following time periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F 
(35 deg C). 

C. Close spaces to traffic during flooring installation. 

D. Close spaces to traffic for 48 hours after flooring installation. 

E. Install flooring after other finishing operations, including painting, have been completed. 

F. Do not install resilient flooring over concrete slabs until they are sufficiently cured and dry to 
achieve a bond with the adhesive in accordance with the manufacturer’s recommended bond 
and moisture tests. 
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1.9 EXTRA MATERIALS 

A. Furnish extra material described below, before installation begins, that match products installed 
and that are packaged with protective covering for storage and identified with labels describing 
contents.  
1. Luxury Vinyl Tile: Full size units equal to 10 percent of amount installed for each type 

indicated but not less than 100 square feet. 

 

PART 2 - PRODUCTS 

2.1 RESILIENT VINYL TILE.  

A. Vinyl Composition Floor Tile:  Products complying with ASTM F 1066. 

B. Vinyl Composite Tile (VCT):  Provide vinyl composition floor tile (Composition 1, non-
asbestos) complying with the following Available Products; PATCRAFT or approved equal. 
1. Pattern:  ADMIX 
2. Color: PER DRAWINGS 
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 
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. 
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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 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." 
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. 
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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. 

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: 
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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 67 23 - RESINOUS FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Definitions:  Resinous flooring includes penetrating, moisture tolerant, two-component epoxy 
primer, a high performance, three-component mortar consisting of epoxy resin, curing agent and 
selected, graded aggregates blended with inorganic pigments, a two-component, general service 
epoxy coating and a selected, graded aggregate. 

B. Related Work 
1. Division 3 Self Leveling Toppings 
2. Division 7 Section Joint Sealers 

1.3 SUBMITTALS 

A. Product Data:  Submit manufacturer's technical data, installation instructions, and general 
recommendations for each resinous flooring material required.  Include certification indicating 
compliance of materials with requirements. 

B. Samples:  Submit, for verification purposes, 4-inch square samples of each type of resinous 
flooring required, applied to a rigid backing, in color and finish indicated. 
1. For initial selection of colors and finishes, submit manufacturer's color charts showing full 

range of colors and finishes available. 

1.4 QUALITY ASSURANCE 

A. Single Source Responsibility:  Obtain primary resinous flooring materials including primers, 
resins, hardening agents, finish or sealing coats from a single manufacturer with not less than ten 
years of successful experience in manufacturing and installing principal materials described in 
this section.  Contractor shall have completed at least five projects of similar size and complexity;  
Stonhard, Palma, or approved equal.  Provide secondary materials only of type and from source 
recommended by manufacturer of primary materials. 

B. Pre-Installation Conference 
1. General contractor shall arrange a meeting not less than thirty days prior to starting work. 
2. Attendance 

a. General Contractor 
b. Architect/Owner's Representative 
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c. Manufacturer/Installer's Representative 

C. ISO 9002:  All materials, including primers, resins, curing agents, finish coats, aggregates and 
sealants are manufactured and tested under an ISO 9002 registered quality system. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Material shall be delivered to job site and checked by flooring contractor for completeness and 
shipping damage prior to job start. 

B. All materials used shall be factory pre-weighed and pre-packaged in single, easy to manage 
batches to eliminate on site mixing errors.  No on site weighing or volumetric measurements 
allowed. 

C. Material shall be stored in a dry, enclosed area protected from exposure to moisture.  
Temperature of storage area shall be maintained between 60 and 85°F/16 and 30°C. 

1.6 PROJECT CONDITIONS 

A. Concrete substrate shall be properly cured for a minimum of 30 days.  A vapor barrier must be 
present for concrete subfloors on or below grade, or as indicated based on manufacturer’s 
requirements and slab moisture content. Otherwise, an osmotic pressure resistant grout must be 
installed prior to the resinous flooring. 

B. Utilities, including electric, water, heat (air temperature between 60 and 85°F/16 and 30°C) and 
finished lighting to be supplied by General Contractor. 

C. Job area to be free of other trades during, and for a period of 24 hours, after floor installation. 

D. Protection of finished floor from damage by subsequent trades shall be the responsibility of the 
General Contractor. 

1.7 WARRANTY 

A. Manufacturer shall furnish a single, written warranty covering both material and workmanship for 
a period of one (1) full year from date of installation. 

PART 2 - PRODUCTS 

2.1 COLORS 

A. Colors:  Per finish schedule  

2.2 EPOXY FLOORING & BASE 
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A. Basis of Design: Dur-A-Flex, Inc., 95 Goodwin Street, East Hartford, CT 06108, Phone: (860) 
528-9838, Fax: (860) 528-2802 Or Approved Equal  

B. System Materials: 
   a. Primer:  Dur-A-Flex, Inc, Dur-A-Glaze #4 WB resin and hardener. 
   b. First Broadcast Coat:  Dur-A-Flex, Inc, Dur-A-Gard OPF resin and hardener. 

i. Chips: Dur-A-Flex, Inc. Micro Decorative Colored Chips.  
   c. Second Broadcast and Grout Coat: Dur-A-Flex, Inc. Dur-A-Glaze #4 resin and Water 

Clear hardener. 
ii. Chips: Dur-A-Flex, Inc. Micro Decorative Colored Chips. 

   d. Grout coat: Dur-A-Flex, Inc. Dur-A-Glaze #4 resin and Water Clear hardener. 
   e. Topcoat:  Dur-A-Flex, Inc. Armor Top resin, hardener and grit. 
 

C. Patch Materials 
                            a. Shallow Fill and Patching:  Use Dur-A-Flex, Inc. Dur-A-Glaze #4 Cove Rez. 
    b.  Deep Fill and Sloping Material (over ¼ inch):  Use Dur-A-Flex, Inc. Dur-A-Crete.  

D. PRODUCT REQUIREMNTS: 

 
1. Physical Properties:  Provide flooring system in which physical properties of topping 

including aggregate, when tested in accordance with standards or procedures referenced 
below, are as follows: 

 A.    Primer                   Dur-A-Glaze #4 WB 
 
  1. Percent Solids          56 % 
  2. VOC             2 g/L 
  3. Bond Strength to Concrete ASTM D 4541   550 psi, substrates fails 
  4. Hardness, ASTM D 3363       3H 
  5. Elongation, ASTM D 2370       9 % 
  6. Flexibility (1/4: Cylindrical mandrel), ASTM D 1737 Pass 
  7. Impact Resistance, MIL D-2794      >160    
  6. Abrasion Resistance ASTM D 4060,    
    CS 17 wheel, 1,000 g Load      30 mg loss  
 
 B. Broadcast Coat                          Dur-A-Gard OPF  
 
  1. Percent Solids          100 % 
  2. VOC             59 g/L 
  3. Compressive Strength, ASTM D 695    16,000 psi 
  4. Tensile Strength, ASTM D 638      3,800 psi 
  5. Flexural Strength, ASTM D 790      4,000 psi 
  6. Abrasion Resistance, ASTM D 4060 
    C-10 Wheel, 1,000 gm load, 1,000 cycles   35 mg loss 
  7. Flame Spread/NFPA-101, ASTM E 84    Class A 
  8. Impact Resistance MIL D-3134      0.025 inch Max 
  9. Water Absorption. MIL D-3134      Pass  
  10. Potlife @ 70 F          20-25 minutes 
 
 C.  Broadcast Coat and Grout Coat                     Dur-A-Glaze #4 Water Clear 
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2. Other manufacturers as approved by Architect. 
 

2.3 JOINT SEALANT MATERIALS 

A. Type produced by manufacturer of resinous flooring system for type of service and joint condition 
indicated. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Substrate:  Concrete preparation shall be by mechanical means and include use of a scabbler, 
scarifier or shot blast machine for removal of bond inhibiting materials such as curing compounds 
or laitance. 

 

  1. Percent Solids          100 % 
  2. VOC             3.8 g/L 
  3. Compressive Strength, ASTM D 695    11,200 psi 
  4. Tensile Strength, ASTM D 638      2,100 psi 
  5. Flexural Strength, ASTM D 790      5,100 psi 
  6. Abrasion Resistance, ASTM D 4060 
    C-10 Wheel, 1,000 gm load, 1,000 cycles   29 mg loss 
  7. Flame Spread/NFPA-101, ASTM E 84    Class A 
  8. Impact Resistance MIL D-24613     0.0007 inches, no cracking or 

delamination 
  9. Water Absorption. MIL D-24613     Nil  
  10. Potlife @ 70 F          20 minutes 
 
 D. Topcoat                     Armor Top 
 
  1.   Percent Solids          95 % 
  2. VOC             0 g/L 
  3. Tensile Strength, ASTM D 2370      7,000 psi 
  4. Adhesion, ASTM 4541        Substrate Failure 
  5. Hardness, ASTM D 3363       4H 
  6. 600 Gloss ASTM D 523        70 
  7. Abrasion Resistance, ASTM D4060   Gloss Satin 
   CS 17 wheel (1,000 g load) 1,000 cycles  4  8   mg loss with grit 
               10  12  mg loss without grit 
  8. Pot Life, 70 F, 50% RH        2 Hours 
  9. Full Chemical Resistance       7 days 
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3.2 APPLICATION 

A. General:  Apply each component of resinous flooring system in compliance with manufacturer's 
directions to produce a uniform monolithic wearing surface of thickness indicated, uninterrupted 
except at divider strips, sawn joints or other types of joints (if any), indicated or required. 

B. Primer:  Mix and apply primer over properly prepared substrate with strict adherence to 
manufacturer's installation procedures and coverage rates.  Coordinate timing of primer 
application with application of troweled mortar to ensure optimum adhesion between resinous 
flooring materials and substrate. 

C. Troweled Mortar:  Mix mortar material according to manufacturer's recommended procedures.  
Uniformly spread mortar over substrate using manufacturer's specially designed screed box 
adjusted to manufacturer's recommended height.  Hand trowel apply mixed material over freshly 
primed substrate using stainless steel finishing trowels. 

D. Coating/Texture:  Remove any surface imperfections by lightly abrading and vacuuming the floor 
surface.  Mix coating and texture according to manufacturer's recommended procedures. 
Squeegee apply and backroll textured coating with strict adherence to manufacturer's installation 
procedures and coverage rates. 

3.3 FIELD QUALITY CONTROL 

A. The right is reserved to invoke the following material testing procedure at any time, and any 
number of times during period of flooring application. 

B. The Owner will engage service of an independent testing laboratory to sample materials being 
used on the job site. Samples of material will be taken, identified and sealed, and certified in 
presence of Contractor. 

C. Testing laboratory will perform tests for any of characteristics specified, using applicable testing 
procedures referenced herein, or if none referenced, in manufacturer's product data. 

D. If test results show materials being used do not comply with specified requirements, Contractor 
may be directed by Owner to stop work; remove non-complying materials; pay for testing;  reapply 
flooring materials to properly prepared surfaces which had previously been coated with 
unacceptable materials. 

3.4 CURING, PROTECTION AND CLEANING 

A. Cure resinous flooring materials in compliance with manufacturer's directions, taking care to 
prevent contamination during stages of application and prior to completion of curing process.  
Close area of application for a minimum of 24 hours. 

B. Protect resinous flooring materials from damage and wear during construction operation.  Where 
temporary covering is required for this purpose, comply with manufacturer's recommendations for 
protective materials and method of application.  General Contractor is responsible for protection 
and cleaning of surfaces after final coats. 
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C. Cleaning:  Remove temporary covering and clean resinous flooring just prior to final inspection.  
Use cleaning materials and procedures recommended by resinous flooring manufacturer. 

3.5 WASTE MANAGEMENT 

A. Coordinate with Division 01. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 09 67 23 
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SECTION 09 68 13 - TILE CARPETING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
carpet tile for the project.  The work performed under this Section consists of the provision of all 
plant, materials, labor and equipment and the like necessary and/or required for the complete 
execution of all carpet tile as required by the this section, schedules, keynotes and drawings, 
including, but not limited to the following: 

1. Modular, tufted carpet tile. 

B. Related Requirements: 

1. Division 03: “Self-Leveling Toppings”  

2. Division 09: "Resilient Base and Accessories", "Resilient Tile Flooring" for resilient wall 
base and accessories installed with carpet tile. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to carpet tile installation including, but not 
limited to, the following: 

a. Review delivery, storage, and handling procedures. 
b. Review ambient conditions and ventilation procedures. 
c. Review subfloor preparation procedures. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include manufacturer's written data on physical characteristics, durability, and fade 
resistance. 

2. Include installation recommendations for each type of substrate. 

B. Shop Drawings:  Show the following: 
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1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where 
cutouts are required in carpet tiles. 

2. Carpet tile type, color, and dye lot. 
3. Type of subfloor. 
4. Type of installation. 
5. Pattern of installation. 
6. Pattern type, location, and direction. 
7. Pile direction. 
8. Type, color, and location of insets and borders. 
9. Type, color, and location of edge, transition, and other accessory strips. 
10. Transition details to other flooring materials. 

C. Samples:  For each of the following products and for each color and texture required.  Label 
each Sample with manufacturer's name, material description, color, pattern, and designation 
indicated on Drawings and in schedules. 

1. Carpet Tile:  Full-size Sample. 
2. Exposed Edge, Transition, and Other Accessory Stripping:  12-inch- (300-mm-) long 

Samples. 

D. Product Schedule:  For carpet tile.  Use same designations indicated on Drawings. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Product Test Reports:  For carpet tile, for tests performed by a qualified testing agency. 

C. Sample Warranty:  For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For carpet tiles to include in maintenance manuals.  Include the following: 

1. Methods for maintaining carpet tile, including cleaning and stain-removal products and 
procedures and manufacturer's recommended maintenance schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to carpet tile. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. No extra material to be purchased for purpose of attic stock.  All left over material from 
construction to constitute attic stock – store, maintain and protect accordingly. Package with 
protective covering for storage and identified with labels describing contents. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who is certified by the International Certified 
Floorcovering Installers Association at the Master II certification level. 
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B. Fire-Test-Response Ratings:  Where indicated, provide carpet tile identical to those of 
assemblies tested for fire response according to NFPA 253 by a qualified testing agency. 

C. Mockups:  Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockups at locations and in sizes shown on Drawings. 
2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Comply with CRI 104. 

1.10 FIELD CONDITIONS 

A. Comply with CRI 104 for temperature, humidity, and ventilation limitations. 

B. Environmental Limitations:  Do not deliver or install carpet tiles until spaces are enclosed and 
weathertight, wet work in spaces is complete and dry, and ambient temperature and humidity 
conditions are maintained at occupancy levels during the remainder of the construction period. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to 
bond with adhesive and concrete slabs have pH range recommended by carpet tile 
manufacturer. 

D. Where demountable partitions or other items are indicated for installation on top of carpet tiles, 
install carpet tiles before installing these items. 

1.11 WARRANTY 

A. Special Warranty for Carpet Tiles:  Manufacturer agrees to repair or replace components of 
carpet tile installation that fail in materials or workmanship within specified warranty period. 

1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, 
failure of substrate, vandalism, or abuse. 

2. Failures include, but are not limited to, more than 10 percent edge raveling, snags, runs, 
dimensional stability, excess static discharge, loss of tuft bind strength, loss of face fiber, 
and delamination. 

3. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CARPET TILE  

A. All carpet tile products to be Class A rated. 
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B. Basis-of-Design Product:  Subject to compliance with requirements, provide: 

CPT-1 
1. Patcraft Gemscape Tile 
2. Color:  As per schedule on drawings 
3. Pattern:  Surface Striation Color 
4. Construction: Tufted 
5. Surface Texture: Multi Level pattern loop 
6. Gauge: 1/10 (39.37 rows per 10 cm) 
7. Dye Method: Solution Dyed 
8. Fiber Type:  Ecosolution Q100 Nylon 
9. Backing System:  Non Woven Synthetic 
10. Size:  24 inches by 24inches  
11. Installation: Quarter Turn 
12. Soil Release Technology 
13. Performance Characteristics:  Foot Traffic Recommendation TARR: Heavy 

 

CPT-2 
1. Patcraft Visual Energy 
2. Color:  As per Architects sample 
3. Pattern:  Vivid 
4. Construction: Tufted 
5. Surface Texture: Multi Level pattern loop 
6. Gauge: 1/10 (39.37 rows per 10 cm) 
7. Dye Method: Solution Dyed 
8. Fiber Type:  Ecosolution Q100 Nylon 
9. Backing System:  Non Woven Synthetic 
10. Size:  24 inches by 24inches  
11. Installation: Quarter Turn 
12. Soil Release Technology 
13. Performance Characteristics:  Foot Traffic Recommendation TARR: Heavy 

 
 

2.2 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, hydraulic-cement-based 
formulation provided or recommended by carpet tile manufacturer. 

B. Adhesives:  Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit 
products and subfloor conditions indicated, that complies with flammability requirements for 
installed carpet tile and is recommended by carpet tile manufacturer for releasable installation. 

1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

C. Metal Edge/Transition Strips:  Extruded aluminum with satin finish of profile and width shown, of 
height required to protect exposed edge of carpet, and of maximum lengths to minimize running 
joints. 
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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. 

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. 
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D. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in furniture 
including cabinets, pipes, outlets, edgings, thresholds, and nosings.  Bind or seal cut edges as 
recommended by carpet tile manufacturer. 

E. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, 
removable flanges, alcoves, and similar openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting 
by repeating on finish flooring as marked on subfloor.  Use nonpermanent, nonstaining marking 
device. 

G. Install pattern parallel to walls and borders. 

3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after installing carpet tile: 

1. Remove excess adhesive, seam sealer, and other surface blemishes using cleaner 
recommended by carpet tile manufacturer. 

2. Remove yarns that protrude from carpet tile surface. 
3. Vacuum carpet tile using commercial machine with face-beater element. 

B. Perform the following operations for existing carpet tile: 
1. Vacuum carpet tile using commercial machine with face-beater element. 
2. Remove stains and spots using cleaners as recommended by the carpet tile 

manufacturer. 
 

C. Protect installed carpet tile to comply with CRI 104, Section 16, "Protecting Indoor Installations." 

D. Protect carpet tile against damage from construction operations and placement of equipment 
and fixtures during the remainder of construction period.  Use protection methods indicated or 
recommended in writing by carpet tile manufacturer. 

3.5 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 09 68 13 
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SECTION 09 72 00 - WALL COVERINGS 

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. Wallpaper. 

1.3 ALLOWANCES 

A. See Section 01 21 00 "Allowances" for description of allowances affecting items specified in this 
Section. 

1.4 UNIT PRICES 

A. See Section 01 22 00 "Unit Prices" for description of unit prices affecting items specified in this 
Section. 

1.5 ALTERNATES 

A. See Section 01 23 00 "Alternates" for description of alternates affecting items specified in this 
Section. 

1.6 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site 

1.7 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include data on physical characteristics, durability, fade resistance, and fire-test-response 
characteristics. 

B. Shop Drawings: Show location and extent of each wall-covering type. Indicate pattern placement 
seams and termination points. 
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C. Samples: For each type of wall covering and for each color, pattern, texture, and finish specified, 
full width by 6 inches long in size. 

1. Wall-Covering Sample: From same production run to be used for the Work, with specified 
treatments applied. 
a. Show complete pattern repeat. 
b. Mark top and face of fabric. 

D. Samples for Initial Selection: For each type of wall covering. 

E. Samples for Verification: For each type of wall covering and for each color, pattern, texture, and 
finish specified, full width by 36 inches long in size. 

1. Wall-Covering Sample: From same production run to be used for the Work, with specified 
treatments applied. 
a. Show complete pattern repeat. 
b. Mark top and face of fabric. 

1.8 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For each wall covering, for tests performed by a qualified testing agency. 

1.9 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For wall coverings to include in maintenance manuals. 

1.10 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same production run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Wall-Covering Materials: For each type, color, texture, and finish, full width by length to 
equal to 5 percent of amount installed. 

1.11 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and to set quality standards for installation. 

1. Build mockups for each type of wall covering on each substrate required. Comply with 
requirements in ASTM F1141 for appearance shading characteristics. 

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. 
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1.12 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install wall coverings until spaces are enclosed and 
weathertight, wet-work in spaces is complete and dry, work above ceilings is complete, and HVAC 
system is operating and maintaining ambient temperature and humidity conditions at levels 
intended for occupants after Project completion during the remainder of the construction period. 

B. Lighting: Do not install wall covering until lighting that matches conditions intended for occupants 
after Project completion is provided on the surfaces to receive wall covering. 

C. Ventilation: Provide continuous ventilation during installation and for not less than the time 
recommended by wall-covering manufacturer for full drying or curing. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: As determined by testing identical wall coverings applied 
with identical adhesives to substrates in accordance with test method indicated below by a 
qualified testing agency. Identify products with appropriate markings of applicable testing agency. 

1. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 
a. Flame-Spread Index: 25 or less. 
b. Smoke-Developed Index: 50 or less. 

2.2 WALLPAPER  

A. Basis of Design: Maharam or Approved equal 

B. Description: Provide wallpaper in rolls from same production run and that complies with 
ASTM F793/F793M. 

1. Category: III, Decorative with High Serviceability 

C. Width: 52 inches 

D. Repeat: 18 ¼” V, 52” H 

E. Mildew Resistance: Rating of zero or 1 when tested in accordance with ASTM G21. 

F. Colors, Textures, and Patterns: As selected by Architect from manufacturer's full range. See 
drawings. 

2.3 ACCESSORIES 

A. Adhesive: Mildew-resistant, nonstaining, adhesive, for use with specific wall covering and 
substrate application indicated and as recommended in writing by wall-covering manufacturer. 
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B. Primer/Sealer: Mildew resistant, complying with requirements in Section 09 91 00 "Painting" and 
recommended in writing by primer/sealer and wall-covering manufacturers for intended substrate. 

C. Metal Primer: Interior ferrous metal primer complying with[requirements in Section 09 91 00 
"Painting" and recommended in writing by primer and wall-covering manufacturers for intended 
substrate. 

D. Wall Liner: Nonwoven, synthetic underlayment and adhesive as recommended in writing by wall-
covering manufacturer. 

E. Seam Tape: As recommended in writing by wall-covering manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
installation surfaces being true in plane and vertical and horizontal alignment, 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. Comply with manufacturer's written instructions for surface preparation. 

B. Clean substrates of substances that could impair bond of wall covering, including dirt, oil, grease, 
mold, and mildew. 

C. Prepare substrates to achieve a smooth, dry, clean, structurally sound surface free of flaking, 
unsound coatings, cracks, and defects. 

1. Moisture Content: Maximum of 5 percent on new plaster, concrete, and concrete masonry 
units when tested with an electronic moisture meter. 

2. Plaster: Allow plaster to cure for at least 90 days. Neutralize areas of high alkalinity. Apply 
primer/sealer as recommended in writing by primer/sealer manufacturer and wall-covering 
manufacturer. 

3. Metals: If not factory primed, clean and apply metal primer as recommended in writing by 
metal-primer manufacturer and wall-covering manufacturer. 

4. Gypsum Board: Apply primer/sealer as recommended in writing by primer/sealer 
manufacturer and wall-covering manufacturer. 

5. Painted Surfaces: 
a. Check for pigment bleeding. Apply primer/sealer to areas susceptible to pigment 

bleeding as recommended in writing by primer/sealer manufacturer. 
b. Sand gloss, semigloss, and eggshell finishes with fine sandpaper. 

D. Remove hardware and hardware accessories, electrical plates and covers, light fixture trims, and 
similar items. 
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E. Acclimatize wall-covering materials by removing them from packaging in the installation areas not 
less than 24 hours before installation. 

3.3 INSTALLATION OF WALL LINER 

A. Install wall liner, without gaps or overlaps. Form smooth wrinkle-free surface for finished 
installation. Do not begin wall-covering installation until wall liner has dried. 

3.4 INSTALLATION OF WALL COVERING 

A. Comply with wall-covering manufacturers' written installation instructions applicable to products 
and applications indicated. 

B. Cut wall-covering strips in roll number sequence. Change the roll numbers at partition breaks and 
corners. 

C. Install strips in same order as cut from roll. 

1. For solid-color, even-texture, or random-match wall coverings, reverse every other strip. 

D. Install wall covering without lifted or curling edges and without visible shrinkage. 

E. Match pattern [72 inches] <Insert dimension> above the finish floor. 

F. Install seams vertical and plumb at least 6 inches from outside corners and [3 inches] [6 inches] 
from inside corners unless a change of pattern or color exists at corner. Horizontal seams are not 
permitted. 

G. Trim edges and seams for color uniformity, pattern match, and tight closure. Butt seams without 
overlaps or gaps between strips. 

H. Fully bond wall covering to substrate. Remove air bubbles, wrinkles, blisters, and other defects. 

3.5 CLEANING 

A. Remove excess adhesive at seams, perimeter edges, and adjacent surfaces. 

B. Use cleaning methods recommended in writing by wall-covering manufacturer. 

C. Replace strips that cannot be cleaned. 

D. Reinstall hardware and hardware accessories, electrical plates and covers, light fixture trims, and 
similar items. 

END OF SECTION 09 72 00 
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SECTION 09 91 00 - PAINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
surface preparation and the application of paint systems for the project.  The work performed 
under this Section consists of the provision of all plant, materials, labor and equipment and the 
like necessary and/or required for the complete execution of all surface preparation and the 
application of paint systems as required by the this section, schedules, keynotes and drawings, 
including, but not limited to the following substrates: 

1. Concrete. 
2. Concrete masonry units (CMU). 
3. Steel. 
4. Cast iron. 
5. Galvanized metal. 
6. Aluminum (not anodized or otherwise coated). 
7. Wood. 
8. Gypsum board. 
9. Plaster. 
10. Spray-textured ceilings. 
11. ASJ insulation covering. 

B. Related Requirements: 

1. Division 05 "Structural Steel Framing" for shop priming of metal substrates with primers 
specified in this Section. 

1.3 DEFINITIONS 

A. Gloss Level 1 G! Matte or Flat Finish:  Not more than 5 units at 60 degrees and 10 units at 85 
degrees, according to ASTM D 523. 

B. Gloss Level G2 Velvet Finish:  Not more than 10 units at 60 degrees and 10 to 35 units at 85 
degrees, according to ASTM D 523. 

C. Gloss Level G3 Eggshell Finish:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, 
according to ASTM D 523. 
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D. Gloss Level G4 Satin Finish:  20 to 35 units at 60 degrees and not less than 35 units at 85 
degrees, according to ASTM D 523. 

E. Gloss Level G5 Semi-Gloss Finish:  35 to 70 units at 60 degrees, according to ASTM D 523. 

F. Gloss Level G6 Gloss Finish:  70 to 85 units at 60 degrees, according to ASTM D 523. 

G. Gloss Level G7 High-Gloss Finish:  More than 85 units at 60 degrees, according to 
ASTM D 523. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product.  Include preparation requirements and application 
instructions. 

B. Samples for Initial Selection:  For each type of topcoat product. 

C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches square. 
2. Step coats on Samples to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 

D. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules. 

2. Printout of current "MPI Approved Products List" for each product category specified in 
Part 2, with the proposed product highlighted. 

3. VOC content. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. No extra material to be purchased for purpose of attic stock.  All left over material from 
construction to constitute attic stock – store, maintain and protect accordingly. Package with 
protective covering for storage and identified with labels describing contents. 

1.6 QUALITY ASSURANCE 

A. Mockups:  Apply mockups of each paint system indicated and each color and finish selected to 
verify preliminary selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 
each paint system specified in Part 3. 

a. Vertical and Horizontal Surfaces:  Provide samples of at least 100 sq. ft. (9 sq. m). 
b. Other Items:  Architect will designate items or areas required. 
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2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 
additional colors selected by Architect at no added cost to Owner. 

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.8 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 
deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

1. Akzo Nobel 
2. Benjamin Moore & Co. 
3. ICI Paints. 
4. Kelly-Moore Paints. 
5. Mastercoating technologies – Zolatone 
6. PPG Architectural Finishes, Inc. 
7. Sherwin-Williams Company (The) 
8. Insl-X 

2.2 PAINT, GENERAL 

A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed 
in its "MPI Approved Products List." 

http://www.specagent.com/LookUp/?ulid=544&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793438&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815218&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815220&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815222&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815224&mf=04&&mf=04&src=wd
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B. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction and, for 
interior paints and coatings applied at Project site, the following VOC limits, exclusive of 
colorants added to a tint base, when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

1. Flat Paints and Coatings:  50 g/L. 
2. Nonflat Paints and Coatings:  150 g/L. 
3. Dry-Fog Coatings:  400 g/L. 
4. Primers, Sealers, and Undercoaters:  200 g/L. 
5. Anticorrosive and Antirust Paints Applied to Ferrous Metals:  250 g/L. 
6. Zinc-Rich Industrial Maintenance Primers:  340 g/L. 
7. Pretreatment Wash Primers:  420 g/L. 
8. Floor Coatings:  100 g/L. 
9. Shellacs, Clear:  730 g/L. 
10. Shellacs, Pigmented:  550 g/L. 

D. Colors:  As indicated in a finish schedule. 

2.3 BLOCK FILLERS 

A. Block Filler, Latex, Interior/Exterior:  MPI #4. 

1. Glidden Professional – Concrete Coatings Block Filler Interior / Exterior Primer. 
2. Akzo Nobel. 
3. Sherwin Williams – Preprite – Interior / Exterior Block filler. 

2.4 PRIMERS/SEALERS 

A. Primer Sealer, Latex, Interior:  MPI #50. 

1. Product by one of the approved manufacturers found in the MPI list. 

B. Primer, Alkali Resistant, Water Based:  MPI #3. 

1. Product by one of the approved manufacturers found in the MPI list. 

C. Primer Sealer, Interior, Institutional Low Odor/VOC:  MPI #149. 

1. Product by one of the approved manufacturers found in the MPI list. 

D. Primer, Latex, for Interior Wood:  MPI #39. 
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1. Product by one of the approved manufacturers found in the MPI list. 

E. Primer Sealer, Alkyd, Interior:  MPI #45. 

1. Product by one of the approved manufacturers found in the MPI list. 

F. Primer Sealer, Alkyd, Interior:  MPI #69 (Gymnasium Ceiling). 

1. Product by one of the approved manufacturers found in the MPI list. 

G. Primer, Bonding, Water Based:  MPI #17. 

1. Product by one of the approved manufacturers found in the MPI list. 

H. Primer, Bonding, Solvent Based:  MPI #69. 

1. Product by one of the approved manufacturers found in the MPI list. 

I. Wood-Knot Sealer:  Sealer recommended in writing by topcoat manufacturer for use in paint 
systems indicated. 

2.5 METAL PRIMERS 

A. Primer, Rust-Inhibitive, Water Based:  MPI #107. 

1. Product by one of the approved manufacturers found in the MPI list. 

B. Primer, Alkyd, Anti-Corrosive, for Metal:  MPI #79. 

1. Product by one of the approved manufacturers found in the MPI list. 

C. Primer, Alkyd, Quick Dry, for Metal:  MPI #76. 

1. Product by one of the approved manufacturers found in the MPI list. 

D. Primer, Galvanized, Water Based:  MPI #134. 

1. Product by one of the approved manufacturers found in the MPI list. 

E. Primer, Vinyl Wash:  MPI #80. 

1. Product by one of the approved manufacturers found in the MPI list. 

F. Primer, Quick Dry, for Aluminum:  MPI #95. 

1. Product by one of the approved manufacturers found in the MPI list. 
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2.6 WATER-BASED PAINTS 

A. Latex, Interior, Institutional Low Odor/VOC, Flat (Gloss Level 1):  MPI #143. 

1. Product by one of the approved manufacturers found in the MPI list. 

B. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 2):  MPI #144. 

1. Product by one of the approved manufacturers found in the MPI list. 

C. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 3):  MPI #145. 

1. Product by one of the approved manufacturers found in the MPI list. 

D. Latex, Interior, Institutional Low Odor/VOC, Semi-Gloss (Gloss Level 5):  MPI #147. 

1. Product by one of the approved manufacturers found in the MPI list. 

E. Acrylic, Interior, Institutional Low Odor/VOC, Multicolor MPI # 112. 

1. Product by one of the approved manufacturers found in the MPI list. 

F. Light Industrial Coating, Exterior, Water Based, Semi-Gloss (Gloss Level 5):  MPI #163. 

1. Product by one of the approved manufacturers found in the MPI list. 

2.7 SOLVENT-BASED PAINTS 

A. Alkyd, Interior, (Gloss Level 3):  MPI #51. 

1. Product by one of the approved manufacturers found in the MPI list. 

B. Alkyd, Interior, (Flat) Spray Applied Dry Fall : MPI #118 (Gymnasium Ceiling) 

C. Alkyd, Interior, Semi-Gloss (Gloss Level 5):  MPI #47. 

1. Product by one of the approved manufacturers found in the MPI list. 

D. Alkyd, Quick Dry, Semi-Gloss (Gloss Level 5): MPI #81. 

1. Product by one of the approved manufacturers found in the MPI list. 

2.8 DRY FOG/FALL COATINGS 

A. Interior Alkyd Dry Fog/Fall:  MPI #118. 

1. Basis-of-Design Product:  Coronado Paint; Superkote 5000Alkyd Dryfall 105-1/131-1 or 
equal. 

2. VOC Content:  E Range of E2. 
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2.9 FLOOR COATINGS 

A. Sealer, Water Based, for Concrete Floors:  MPI #99. 

1. Product by one of the approved manufacturers found in the MPI list. 

2.10 SOURCE QUALITY CONTROL 

A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure: 

1. Owner will engage the services of a qualified testing agency to sample paint materials.  
Contractor will be notified in advance and may be present when samples are taken.  If 
paint materials have already been delivered to Project site, samples may be taken at 
Project site.  Samples will be identified, sealed, and certified by testing agency. 

2. Testing agency will perform tests for compliance with product requirements. 
3. Owner may direct Contractor to stop applying coatings if test results show materials 

being used do not comply with product requirements.  Contractor shall remove 
noncomplying paint materials from Project site, pay for testing, and repaint surfaces 
painted with rejected materials.  Contractor will be required to remove rejected materials 
from previously painted surfaces if, on repainting with complying materials, the two paints 
are incompatible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter 
as follows: 

1. Concrete:  12 percent. 
2. Masonry (Clay and CMU):  12 percent. 
3. Wood:  15 percent. 
4. Gypsum Board:  12 percent. 
5. Plaster:  12 percent. 

C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth. 

D. Plaster Substrates:  Verify that plaster is fully cured. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 
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3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" 
applicable to substrates indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and 
are not to be painted.  If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to reinstall 
items that were removed.  Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce paint systems indicated. 

D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  
Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that 
permitted in manufacturer's written instructions. 

E. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods 
recommended in writing by paint manufacturer but not less than the following: 

1. SSPC-SP 2, "Hand Tool Cleaning." 
2. SSPC-SP 3, "Power Tool Cleaning." 
3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning." 
4. SSPC-SP 11, "Power Tool Cleaning to Bare Metal." 

F. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of 
shop paint, and paint exposed areas with the same material as used for shop priming to comply 
with SSPC-PA 1 for touching up shop-primed surfaces. 

G. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal 
fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that 
promote adhesion of subsequently applied paints. 

H. Aluminum Substrates:  Remove loose surface oxidation. 

I. Wood Substrates: 

1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
2. Sand surfaces that will be exposed to view, and dust off. 
3. Prime edges, ends, faces, undersides, and backsides of wood. 
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood 

filler.  Sand smooth when dried. 

J. Cotton or Canvas Insulation Covering Substrates:  Remove dust, dirt, and other foreign material 
that might impair bond of paints to substrates. 
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3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI 
Manual." 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable equipment and furniture same as similar exposed 

surfaces.  Before final installation, paint surfaces behind permanently fixed equipment or 
furniture with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar 
hinged items to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are factory primed 
or factory finished if acceptable to topcoat manufacturers. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
same material are to be applied.  Tint undercoats to match color of topcoat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 
breaks. 

E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety 
and Security Work: 

1. Paint the following work where exposed in equipment rooms: 

a. Equipment, including panelboards and switch gear. 
b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Tanks that do not have factory-applied final finishes. 
h. Duct, equipment, and pipe insulation having cotton or canvas insulation covering 

or other paintable jacket material. 

2. Paint the following work where exposed in occupied spaces: 

a. Equipment, including panelboards. 
b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering 

or other paintable jacket material. 
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h. Other items as directed by Architect. 

3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and 
outlets that are visible from occupied spaces. 

4. Do not paint in mechanical rooms except as noted in 3.3.E.1. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry film thickness that complies with paint 
manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application.  Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

3.6 PAINTING SCHEDULE 

A. Concrete Substrates, Nontraffic Surfaces: 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer sealer, interior, institutional low odor/VOC, MPI #149. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

B. Concrete Substrates, Traffic Surfaces: 

1. Water-Based Clear Sealer System: 

a. First coat:  Sealer, solvent based, for concrete floors, MPI #99. 
b. Topcoat:  Sealer, solvent based, for concrete floors, MPI #104. 
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C. CMU Substrates: 

1. Institutional Low-Odor/VOC Latex System: 

a. Block Filler:  Block filler, latex, interior/exterior, MPI #4. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

D. Steel Substrates: 

1. Quick-Drying Enamel System: 

a. Prime Coat:  Primer, alkyd, quick dry, for metal, MPI #76. 
b. Intermediate Coat:  Alkyd, quick dry, matching topcoat. 
c. Topcoat:  Alkyd, quick dry, semi-gloss (Gloss Level 5), MPI #81. 

E. Galvanized-Metal Substrates: 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer, galvanized, water based, MPI #134. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

F. Aluminum (Not Anodized or Otherwise Coated) Substrates: 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer, quick dry, for aluminum, MPI #95. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

G. Wood Substrates:  Including wood trim, architectural woodwork, doors, wood-based panel 
products. 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer, latex, for interior wood, MPI #39. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

H. Fiberglass and Plastic Substrates: 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer, bonding, water based, MPI #17. 
b. Prime Coat:  Primer, bonding, solvent based, MPI #69. 
c. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
d. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

I.  Gypsum Board and Plaster Substrates: 
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1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer sealer, interior, institutional low odor/VOC, MPI #149. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

2. Institutional Low-Odor/VOC Acrylic System: 

a. Prime Coat:  SP203Stain Acrylic Drywall Primer, Master Coating Technologies. 
b. Intermediate Coat:  Acrylic Interior, Institutional Low Odor/VOC, Multi-color, Master 

Coating Technologies., #MPI #112. 
c. Finish Coat:  Acrylic Interior, Institutional Low Odor/VOC, Multi-color, Master 

Coating Technologies., #MPI #112. 

J.  Cotton or Canvas and ASJ Insulation-Covering Substrates:  Including pipe and duct coverings. 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer sealer, latex, interior, MPI #50. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

3.7 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 

3. Separate and fold up metal banding; flatten and place along with other metal scrap for 
recycling in designated area. 

END OF SECTION 09 50 00 
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SECTION 10 14 00 - SIGNAGE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes identifying devices.  

1.2 SUBMITTALS 

A. See Division 1 – General Requirements for submittal procedures. 

B. Product Data:  Manufacturer’s printed literature for each type of sign, indicating sign styles, 
font, foreground and background colors, locations, overall dimensions. 

C. Signage Schedule:  Provide information sufficient to completely define each sign for 
fabrication, including room number, room name, other text to be applied, sign and letter 
sizes, fonts and colors. 
1. When room numbers to appear on signs differ from those on the drawings, include 

drawing room number on schedule. 
2. When content of signs is indicated to be determined later, request such information 

from Owner through Architect at least 2 months prior to start of fabrication; upon 
request, submit preliminary schedule. 

3. Submit for approval by Owner through Architect prior to fabrication. 

D. Samples: Submit three samples of each type of sign, of size similar to that required for 
project, illustrating sign style, font and method of attachment. 
1. Selection Samples:  Where colors are not specified, submit three sets of color 

selection charts or chips. 
2. Verification Samples:  Submit samples showing colors selected 

E Manufacturer's Installation Instructions: Submit installation template and attachment 
devices. 

1.3 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years documented experience. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Package signs as required to prevent damage before installation. 

B. Package room and door signs in sequential order of installation, labeled by floor and 
building. 

C. Store adhesive attachment tape at ambient room temperatures. 
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1.5 ENVIRONMENTAL REQUIREMENTS 

A. Do not install signs when ambient temperature is lower than recommended by 
manufacturer. 

B. Maintain this minimum temperature during and after installation of signs. 

PART 2 PRODUCTS 

2.1 CAST ALUMINUM LETTERS- NOT USED 

A. Provide cast aluminum letters with text and locations as indicated on Drawings. 
1. Material:  214 or 514 aluminum alloy. 
2. Finish: Sand-blasted edges. Paint as per finish schedule.  
4. Letter Style: Century Gothic  Upper Case, Bold 
5. Mounting: Concealed Studs, with stainless steel spacers. 

 
 

B. Manufacturers 
1. The Southwell Co., San Antonio, TX 78291 
2. Andco Industries Corp., Greensboro, NC 27410 
3. Matthews International Corp., Pittsburgh, PA 15212 

  4.  Signs and Decal Corp., Brooklyn, NY 11211 
 

2.2 EXTERIOR WALL SIGNS (At Handicapped Entrances)- NOT USED 
 
A. Access entrance symbol sign, Black duranodic aluminum frame.  Insert size 9" x 9".  Insert 

shall have a raised 4" accessibility symbol with the   verbal description, “Entrance” using 1" 
Gill Sans upper case letters directly below and followed by Grade 2 braille.                                         

2.3 INTERIOR SIGNS 

A. Manufacturers: 
1. Ark Ramos 
2. Mohawk Sign Systems, Inc. 
3. Seton Identification Products. 
4. Substitutions: See Division 1 - General Requirements for submittal procedures. 

2.4 SIGNAGE APPLICATIONS 

A. Accessibility Compliance:  All signs are required to comply with ADAAG and ANSI/CC 
A117.1 and applicable building codes,  

B. Room and Door Signs:  Provide a sign for every doorway, whether it has a door or not, 
excluding corridors, lobbies and similar open areas.  
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2.5 GRAPHIC PROCESS 

A. Tactile characters shall be raised the required 1/32" inches from sign face.  Glue-on letters or 
etched backgrounds are not acceptable.   

B. All text shall be accompanied by Grade 2 braille.  Braille shall be separated ½" from the 
corresponding raised characters or symbols.  Grade 2 braille translation to be provided by 
signage manufacturer.   

C. All letters, numbers and/or symbols shall contrast with their background, either light          
characters on a dark background or dark characters on a light background. Characters and 
background shall have a non-glare finish.   

D. Plaque material shall be Special Purpose SP125 decorative thermosetting high pressure 
laminate.  Material to be 1/8” thick laminate with a melamine resin surface and a phenolic resin 
core which provides resistance to abrasion, stains, alcohol, solvents, boiling water, and heat.  
The material shall be NEMA rated and have flammability and smoke values that meet the 
standards for flammability of interior materials.   

E. Background color as selected by architect from manufacturer’s actual color samples.   

2.6 ACCESSIBILITY GUIDELINES FOR SIGNAGE 

A.  Room Identification Signs: Signs which designate permanent rooms or spaces shall comply 
with the following guidelines:  
1. Raised Copy - Letters and numerals shall be raised 1/32" upper case, sans serif or 

simple serif typestyle.  
2. Character Height - Raised characters shall be at least 5/8" high, but no higher than 2".  
3. Symbols - Symbols shall be accompanied by the equivalent verbal description placed 

directly below the symbol. The border dimension of the symbol shall be 6" minimum in 
height.  

4. Braille Tags - Grade 2 Braille shall be on all signs, as required.  
5. Colors - The characters and backgrounds of all signs shall be of matte or other non-

glare finish. Characters and symbols shall contrast with light characters on a dark 
background or dark characters on a light background. Colors to be as selected by the 
Architect from the manufacturer's standard colors.  

6. Mounting - Signs shall be installed on the wall adjacent to the latch side of the door. If 
there is no space on the latch side of the door, including double leaf doors, signs shall 
be placed on the nearest adjacent wall. Mounting height shall be so that the baseline of 
the tactile copy is located between 48” at the lowest point to 60” at the highest point. . 
Mounting location for such signage shall be so that a person may approach within three 
inches of signage without encountering protruding objects or standing within the swing 
of a door. 

 
B. Directional and Information Signs: Signs which provide direction to, or information about 

functional spaces of the building shall comply with the same guidelines as those set for Room 
Identification Signs with the following additions and exceptions.  

1. Character Proportion - Letters and numerals on sign shall have a width to height ratio 
between 3:5 and 1:1 and a stroke width to height ratio between 1:5 and 1:10.  

2. Character Height - Characters and numbers on signs shall be sized according to the 
viewing distance from which they are to be read. The minimum height is measured using 
an upper case X. Lower case characters are permitted. Any signs that are suspended 
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or projected overhead shall have characters at least three inches high and shall maintain 
a minimum clearance of 80 inches from finished floor.  

3. Raised Copy - Directional and Informational signs are NOT required to use raised copy 
or braille tags.  

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify existing conditions before starting Work. 

3.2 INSTALLATION 

A. Install in accordance with manufacturer’s instructions. 

B. Install neatly, with horizontal edges level. 

C. Sign Locations: 
1. Room and Door Signs:  Locate on wall at latch side of door.  The sign shall be 

mounted so that the baseline of the tactile copy shall be between 48” at the lowest 
point to 60” at the highest point above finished floor. 

2. If no location is indicated, obtain Owner/s instructions. 
3. Maximum Occupancy Signs posted in Assembly spaces in a conspicuous place 

near the main or exit access doorway. 

D. Protect from damage until Substantial Completion; repair or replace damaged items.  

3.3  WASTE MANAGEMENT 

 A. Coordinate with Division 01 

 1. Separate and recycle cut-offs and waste materials and material packaging in 
accordance with Waste Management Plan and to the maximum extent economically 
feasible and place in designated areas for recycling. 

2.  Set aside and protect materials suitable for reuse and/or remanufacturing. 

3.  Separate and fold up metal banding; flatten and place along with other metal scrap 
for recycling in designated area. 
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SINGLE USE FACULTY TOILET ROOMS 9”X9” 
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END OF SECTION 10 14 00 
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SECTION 10 21 00 - TOILET PARTITIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes toilet compartments and screens as follows: 
1. Type:  Solid-plastic. 
2. Compartment Style:  Overhead braced and floor anchored. 

B. Related Sections include the following: 
1. Division 5 Section "Metal Fabrications" for supports that attach units to overhead structural 

system. 
2. Division 10 "Toilet and Bath Accessories" for toilet paper holders, grab bars, purse shelves, and 

similar accessories. 

1.3 SUBMITTALS 

A. Product Data:  For each type and style of toilet compartment and screen specified.  Include details of 
construction relative to materials, fabrication, and installation.  Include details of anchors, hardware, 
and fastenings. 

B. Shop Drawings:  For fabrication and installation of toilet compartment and screen assemblies.  Include 
plans, elevations, sections, details, and attachments to other work. 
1. Show locations of reinforcement and cutouts for compartment-mounted toilet accessories. 

C. Samples for Initial Selection:  Manufacturer's color charts consisting of sections of actual units 
showing the full range of colors, textures, and patterns available for each type of compartment or 
screen indicated. 

D. Samples for Verification:  Of each compartment or screen color and finish required, prepared on 6-
inch-square Samples of same thickness and material indicated for Work. 

1.4 PROJECT CONDITIONS 

A. Field Measurements:  Verify dimensions in areas of installation by field measurements before 
fabrication and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with 
construction progress to avoid delaying the Work. 
1. Established Dimensions:  Where field measurements cannot be made without delaying the 

Work, establish dimensions and proceed with fabricating units without field measurements.  
Coordinate supports, adjacent construction, and fixture locations to ensure actual dimensions 
correspond to established dimensions. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
1. Scranton Products 
2. General Partitions Mfg. Corp. 
3. Bradley Corp. 

2.2 MATERIALS 

A. General:  Provide materials that have been selected for surface flatness and smoothness.  Exposed 
surfaces that exhibit pitting, seam marks, roller marks, stains, discolorations, telegraphing of core 
material, or other imperfections on finished units are unacceptable. 

B. Solid-Plastic, Provide units with eased edges and with minimum 1-inch-thick doors and panels, and 1-
1/4 inch pilasters.  Provide units with Class B flame spread rating under ASTM E84, with smoke 
developed less than 450.  Provide color as follows: 
1. Color:  One color in each room as selected by Architect from manufacturer's full range of colors. 

C. Pilaster Shoes and Sleeves (Caps):  ASTM A 666, Type 302 or 304 stainless steel, not less than 
0.0312 inch thick and 3 inches high, finished to match hardware. 

D. Full-Height (Continuous) Brackets:  Manufacturer's standard design for attaching panels and screens 
to walls and pilasters of the following material: 
1. Material:  Stainless steel. 

E. Hardware and Accessories:  Manufacturer's standard design, heavy-duty operating hardware and 
accessories of the following material: 
1. Material:  Chrome-plated, nonferrous, cast zinc alloy (zamac) or clear-anodized aluminum. 

F. Overhead Bracing:  Manufacturer's standard continuous, extruded-aluminum head rail with antigrip 
profile in manufacturer's standard finish. 

G. Anchorages and Fasteners:  Manufacturer's standard exposed fasteners of stainless steel or chrome-
plated steel or brass, finished to match hardware, with theft-resistant-type heads.  Provide sex-type 
bolts for through-bolt applications.  For concealed anchors, use hot-dip galvanized or other rust-
resistant, protective-coated steel. 

2.3 FABRICATION 

A. General:  Provide standard doors, panels, screens, and pilasters fabricated for compartment system.  
Provide units with cutouts and drilled holes to receive compartment-mounted hardware, accessories, 
and grab bars, as indicated. 

B. Overhead-Braced-and-Floor-Anchored Compartments:  Provide manufacturer's standard corrosion-
resistant supports, leveling mechanism, fasteners, and anchors at pilasters to suit floor conditions.  
Make provisions for setting and securing continuous head rail at top of each pilaster.  Provide shoes at 
pilasters to conceal supports and leveling mechanism. 
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C. Doors:  Unless otherwise indicated, provide 24-inch-wide in-swinging doors for standard toilet 
compartments and 36-inch-wide out-swinging doors with a minimum 32-inch-wide clear opening for 
compartments indicated to be handicapped accessible. 
1. Hinges:  Manufacturer's standard self-closing type that can be adjusted to hold door open at 

any angle up to 90 degrees. 
2. Latch and Keeper:  Manufacturer's standard surface-mounted latch unit with combination 

rubber-faced door strike and keeper designed for emergency access.  Provide units that comply 
with accessibility requirements of authorities having jurisdiction at compartments indicated to be 
handicapped accessible. 

3. Coat Hook:  Manufacturer's standard combination hook and rubber-tipped bumper, sized to 
prevent door from hitting compartment-mounted accessories. 

4. Door Bumper:  Manufacturer's standard rubber-tipped bumpers at out-swinging doors or 
entrance screen doors. 

5. Door Pull:  Manufacturer's standard unit that complies with accessibility requirements of 
authorities having jurisdiction at out-swinging doors.  Provide units on both sides of doors at 
compartments indicated to be handicapped accessible. 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Comply with manufacturer's written installation instructions.  Install units rigid, straight, 
plumb, and level.  Provide clearances of not more than 1/2 inch between pilasters and panels and not 
more than 1 inch between panels and walls.  Secure units in position with manufacturer's 
recommended anchoring devices. 

B. Overhead-Braced-and-Floor-Anchored Compartments:  Secure pilasters to floor and level, plumb, and 
tighten.  Secure continuous head rail to each pilaster with not less than 2 fasteners.  Hang doors and 
adjust so tops of doors are parallel with overhead brace when doors are in closed position. 

 

3.2 ADJUSTING AND CLEANING 

A. Hardware Adjustment:  Adjust and lubricate hardware according to manufacturer's written instructions 
for proper operation.  Set hinges on in-swinging doors to hold open approximately 30 degrees from 
closed position when unlatched.  Set hinges on out-swinging doors and swing doors in entrance 
screens to return to fully closed position. 

B. Provide final protection and maintain conditions that ensure toilet compartments and screens are 
without damage or deterioration at the time of Substantial Completion. 

 

3.3 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

               50% CDS  
7, 2023 

 

 
 

TOILET PARTITIONS 10 21 00 - 4 of 4 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance with 
Waste Management Plan and to the maximum extent economically feasible and place in 
designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing.  
3. Separate and fold up metal banding; flatten and place along with other scrap for recycling. 

 

END OF SECTION 10 21 00 
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SECTION 10 28 00 – TOILET AND BATH ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The work performed under this Section includes the performance criteria, materials, production, 
and erection of toilet, bath and laundry accessories for the project and consists of the provision 
of all plant, materials, labor and equipment and the like necessary and/or required for the 
complete execution of all toilet, bath and laundry accessories as required by schedules, keynotes 
and drawings, as specified herein, and as may be required by conditions and authorities having 
jurisdiction including, but not limited to the following: 

1. Toilet room accessories. 
2. Underlavatory guards. 
3. Custodial accessories. 

B. Related Sections: 
1. Division 09 "Ceramic Tile"  

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include the following: 

1. Construction details and dimensions. 
2. Anchoring and mounting requirements, including requirements for cutouts in other work 

and substrate preparation. 
3. Material and finish descriptions. 
4. Features that will be included for Project. 
5. Manufacturer's warranty. 

B. Samples:  Full size, for each accessory item to verify design, operation, and finish requirements. 

1. Approved full-size Samples will be returned and may be used in the Work. 

C. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each 
accessory required. 

1. Identify locations using room designations indicated. 
2. Identify products using designations indicated. 
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1.4 INFORMATIONAL SUBMITTALS 

A.  Sample Warranty: For manufacturer's special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Source Limitations:  For products listed together in the same Part 2 articles, obtain products from 
single source from single manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

1.7 COORDINATION 

A. Coordinate accessory locations with other work to prevent interference with clearances required 
for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, 
and servicing of accessories. 

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent 
delaying the Work. 

1.8 WARRANTY 

A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to replace 
mirrors that develop visible silver spoilage defects and that fail in materials or workmanship within 
specified warranty period. 

1. Warranty Period:  15 years from date of Substantial Completion. 

B. Warranty for Hand Dryers: Manufacturer agrees to repair or replace hand dryers that fail in 
materials or workmanship within specified warranty period. 

 
1. Warranty Period: 10 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Stainless Steel:  ASTM A 666, Type 304, 0.031-inch (0.8-mm) minimum nominal thickness unless 
otherwise indicated. 

B. Brass:  ASTM B 19, flat products; ASTM B 16/B 16M, rods, shapes, forgings, and flat products 
with finished edges; or ASTM B 30, castings. 

C. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 0.036-inch 
(0.9-mm) minimum nominal thickness. 

D. Galvanized-Steel Sheet:  ASTM A 653/A 653M, with G60 (Z180) hot-dip zinc coating. 

E. Galvanized-Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after fabrication. 

F. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and tamper-and-
theft resistant where exposed, and of galvanized steel where concealed. 

G. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service). 

H. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick. 

I. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation. 

2.2 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Structural Performance: Design accessories and fasteners to comply with the following 
requirements: 
1. Grab Bars: Installed units are able to resist 250 lbf concentrated load applied in any 

direction and at any point. 

2.2 TOILET/ SHOWER ROOM ACCESSORIES – See Accessory Schedule on drawings 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 
Drawings or comparable product by one of the following: 
1. American Specialties, Inc. 
2. A&J Washroom Accessories, Inc. 
3. Bobrick Washroom Equipment, Inc. 
4. Bradley Corporation. 
5. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc. 
6. Tubular Specialties Manufacturing, Inc. 
 
 

 

http://www.specagent.com/LookUp/?ulid=687&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793794&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793796&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793797&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793798&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793799&mf=&src=wd
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2.3 UNDERLAVATORY GUARDS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 
Drawings or comparable product by one of the following: 

1. Plumberex Specialty Products, Inc. 
2. Truebro by IPS Corporation. 

B. Underlavatory Guard: 

1. Basis-of-Design Product:  ISP Corp Truebro Lav Guard 2. 
2. Description:  Insulating pipe covering for supply and drain piping assemblies that prevent 

direct contact with and burns from piping; allow service access without removing coverings. 
3. Material and Finish:  Antimicrobial, molded plastic, white. 

2.4 FABRICATION 

A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang doors and 
access panels with full-length, continuous hinges.  Equip units for concealed anchorage and with 
corrosion-resistant backing plates. 

B. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  
Provide minimum of six keys to Owner's representative. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate 
to substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and 
firmly anchored in locations and at heights indicated. 

B. Grab Bars:  Install to withstand a downward load of at least 250 lbf (1112 N), when tested 
according to ASTM F 446. 

3.2 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective items. 

B. Remove temporary labels and protective coatings. 

C. Clean and polish exposed surfaces according to manufacturer's written recommendations. 

http://www.specagent.com/LookUp/?ulid=696&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793835&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793836&mf=&src=wd
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3.3 WASTE MANAGEMENT 

A. Coordinate with Division 01. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 10 28 00 
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SECTION 11 16 00 - BULLET RESISTANT FIBERGLASS PANELS 

 
PART 1 GENERAL  
 
1.1 REFERENCE 
 The publication below forms a part of this specification. 

UNDERWRITERS LABORATORY UL 752  9th Edition 
Standard for Bullet Resisting Equipment dated Jan. 27,1995 

 
1.2 SUBMITTALS 
 The following shall be submitted in accordance with Sections 01340 and the SPECIAL CONTRACT 

REQUIREMENTS: Submit for approval prior to fabrication catalog cuts, brochures, specifications, 
UL LISTING VERIFICATION, proof of possession of PRODUCT LIABILITY INSURANCE in an 
amount not less than five million U.S. dollars, and printed data in sufficient detail to indicate 
compliance with the contract documents and the manufacturer's instructions for the installation of 
Bullet Resistant Fiberglass.  

 
1.3 DESIGN 
 Through the design, manufacturing technique and material application the Bullet Resistant 

Fiberglass shall be of the "non-ricochet type".  This design is intended to permit the encapture and 
retention of an attacking projectile lessening the potential of a random injury or lateral penetration.  

 
1.4 DELIVERY, STORAGE AND HANDLING 
 Deliver the materials to the project with the manufacturer’s UL Labels intact and legible.  Handle the 

material with care to prevent damage.  Store the materials inside under cover, stack flat and off the 
floor. 

 
1.5 WARRANTY 
 All materials and workmanship shall be warranted against defects for a period of one (1) year from 

the date of receipt at the project site.  
 
PART 2 PRODUCTS 
 

2.01 MANUFACTURERS 

A. Basis of Design:  ArmorCore 13070 Level 3 = 3/4” Ballistic Fiberglass Panels – multiple layer 
woven ballistic grade fiberglass panels by Waco Composites.  www.armorcore.com  
 

D. Substitutions:  See Section 01 60 00 - Product Requirements. 
 
2.1 BULLET RESISTANT FIBERGLASS MATERIAL 
 The panels shall be made of multiple layers of starch-oil woven roving ballistic grade fiberglass 

cloth impregnated with a thermoset polyester resin and compressed into flat rigid sheets.  The 
production technique and materials used shall provide the controlled internal delamination to permit 
the encapture of a penetrating projectile.  Panels shall be UL Listed (BRF100/BRF200/BRF300). 

 
Bullet Resistant Fiberglass panels shall be UL Listed (BRF300). 
 
2.2 SECURITY LEVEL 
 The Bullet Resistant Fiberglass must be UL Listed Rated for Level 3. 
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2.3 SUBSTITUTIONS 
 Other UL Listed bullet resistant fiberglass products are acceptable if in compliance with all 

requirements of this specification.  Alternate products must be submitted to the architect for 
approval. 

 
PART 3 EXECUTION 
 
3.1 SUPPORTING MEMBERS 
 Prior to installing the bullet resistive material, the contractor shall verify that all supports have 

been installed as required by the contract documents and the architectural drawings. 
 
3.2 JOINTS 
 All joints shall be reinforced by a back-up layer of bullet resistive material.  The bullet resistance 

of the joint, as reinforced, shall be at least equal to that of the panel.  Minimum width of 
reinforcing layer at joint shall be 4".  (2" on each panel side or a 2" minimum overlap per side) 

 
3.3 INSTALLATION 
 Panels shall be installed in accordance with the manufacturer's printed recommendations.  

Panels shall be adhered using an industrial adhesive, mastic, screws or bolts.  Method of 
application shall maintain the bullet resistive rating at junctures with the concrete floor slab, the 
concrete roof slab, the bullet resistive door frames, the bullet resistive window frames, and all 
required penetrations. 

 
 
 

END OF SECTION 11 16 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/office 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. 

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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a. Type: Exposed with endcaps. 
b. Color and Finish:  As selected by Architect from manufacturer's full range. 

F. Shade Pocket: For mounting as indicated on the drawings. 

 
1. Extruded aluminum shade pocket, sized to accommodate roller shades, with exposed 

extruded aluminum closure mount, tile support and removable closure panel to provide 
access to shades. 

2. Basis of Design: 4133 surface mounted with endcaps, as per details. 

G. Installation Accessories: 

 
1. Side Channels:  With light seals and designed to eliminate light gaps at sides of shades 

as shades are drawn down.  Provide side channels with shadeband guides or other 
means of aligning shadebands with channels at tops. 

2. Bottom (Sill) Channel or Angle:  With light seals and designed to eliminate light gaps at 
bottoms of shades when shades are closed. 

3. Installation Accessories Color and Finish:  As selected from manufacturer's full range. 

2.3 MANUALLY OPERATED SHADES WITH DOUBLE ROLLERS 

A. Chain-and-Clutch Operating Mechanisms:  With continuous-loop bead chain and clutch that 
stops shade movement when bead chain is released; permanently adjusted and lubricated. 

1. Bead Chains:  Stainless steel. 

a. Loop Length:  Full length of roller shade. 
b. Limit Stops:  Provide upper and lower ball stops. 
c. Chain-Retainer Type:  Chain tensioner, jamb mounted. 

2. Spring Lift-Assist Mechanisms:  Manufacturer's standard for balancing roller-shade 
weight and lifting heavy roller shades. 

B. Rollers:  Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall 
thicknesses required to accommodate operating mechanisms and weights and widths of 
shadebands indicated without deflection.  Provide with permanently lubricated drive-end 
assemblies and idle-end assemblies designed to facilitate removal of shadebands for service. 

1. Double-Roller Mounting Configuration:  Offset, outside roller over and inside roller under. 
2. Inside Roller: 

a. Drive-End Location:  As indicated on Drawings. 
b. Direction of Shadeband Roll:  Regular, from back of roller. 

3. Outside Roller: 

a. Drive-End Location:  As indicated on Drawings. 
b. Direction of Shadeband Roll:  Regular, from back of roller. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 4 
KSQ DESIGN PROJECT NO. 2211003.00 
 

BID SET ISSUANCE 
FEBRUARY 6, 2024 

 

               50% CDS  
Y 17, 2023 

 

 
 

ROLLER WINDOW SHADES 12 24 13 - 6 of 10  

4. Shadeband-to-Roller Attachment:  Manufacturer's standard method. 

C. Mounting Hardware:  Brackets or endcaps, corrosion resistant and compatible with roller 
mounting configuration, roller assemblies, operating mechanisms, installation accessories, and 
installation locations and conditions indicated. 

D. Roller-Coupling Assemblies:  Coordinated with operating mechanism and designed to join up to 
three inline rollers into a multiband shade that is operated by one roller drive-end assembly. 

E. Inside Shadebands: 

1. Shadeband Material:  Light-filtering fabric. 
2. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum. 

a. Type:  Enclosed in sealed pocket of shadeband material. 
b. Color and Finish:  As selected by Architect from manufacturer's full range. 

F. Outside Shadebands: 

1. Shadeband Material:  Light-blocking fabric. 
2. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum. 

a. Type:  Enclosed in sealed pocket of shadeband material. 
b. Color and Finish:  As selected by Architect from manufacturer's full range. 

G. Shade Pocket:  For mounting as indicated on the drawings. 

 
1. Extruded aluminum shade pocket, sized to accommodate roller shades, with exposed 

extruded aluminum closure mount, tile support and removable closure panel to provide 
access to shades. 

2. Basis of Design: 4133 surface mounted with endcaps, as per details. 
3. Retain "Recessed Shade Pocket" Subparagraph below for roller enclosure installed 

above the ceiling. 

H. Installation Accessories: 

 
1. Side Channels:  With light seals and designed to eliminate light gaps at sides of shades 

as shades are drawn down.  Provide side channels with shadeband guides or other 
means of aligning shadebands with channels at tops. 

2. Bottom (Sill) Channel or Angle:  With light seals and designed to eliminate light gaps at 
bottoms of shades when shades are closed. 

3. Installation Accessories Color and Finish:  As selected from manufacturer's full range. 

2.4 SHADEBAND 

A. Shadeband Material Flame-Resistance Rating:  Comply with NFPA 701.  Testing by a qualified 
testing agency.  Identify products with appropriate markings of applicable testing agency. 
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B. Shade Bands: Construction of shade band includes the fabric, the enclosed hem weight, shade 
roller tube, and the attachment of the shade band to the roller tube. Sewn hems and open hem 
pockets shall not be acceptable. 
1. Concealed Hembar: Shall be continuous extruded aluminum for entire width of shade 

band and with the following characteristics: 
a. Hembar shall be heat sealed on all sides. 
b. Open ends shall not be accepted. 

2. Shade band and Shade Roller Attachment: 
a. Use extruded aluminum shade roller tube of a diameter and wall thickness 

required to support shade fabric without excessive deflection. 
b. Provide for positive mechanical attachment of shade band to roller tube; shade 

band shall be made removable / replaceable with a "snap-on" snap-off" Spline 
mounting, without having to remove shade roller from shade brackets. 

c. Mounting Spline shall not require use of adhesives, adhesive tapes, staples, 
and/or rivets. 

d. Any method of attaching shade band to roller tube that requires the use of: 
adhesive, adhesive tapes, staples, and/or rivets, does not meet the performance 
requirements of this specification and shall not be accepted. 

C. Light-Filtering Fabric:  Woven fabric, stain and fade resistant. 

1. Source:  Roller-shade manufacturer. 
2. Type:  PVC-coated polyester. 
3. Weave: Dense Vertical Weave. 
4. Roll Width:  96 inches (244 mm). 
5. Orientation on Shadeband:  Up the bolt. 
6. Openness Factor:  3 percent. 
7. Color:  As selected by Architect from manufacturer's full range. 

D. Light-Blocking Fabric:  Opaque fabric, stain and fade resistant. 

1. Source:  Roller-shade manufacturer. 
2. Type:  Acrylic-coated fiberglass. 
3. Roll Width:  98 inches (249 mm). 
4. Orientation on Shadeband:  Up the bolt. 
5. Features:  Flame retardant and flame resistant. 
6. Color:  As selected by Architect from manufacturer's full range. 

2.5 ROLLER-SHADE FABRICATION 

A. Product Safety Standard:  Fabricate roller shades to comply with WCMA A 100.1, including 
requirements for flexible, chain-loop devices; lead content of components; and warning labels. 

B. Unit Sizes:  Fabricate units in sizes to fill window and other openings as follows, measured at 74 
deg F (23 deg C): 

1. Between (Inside) Jamb Installation:  Width equal to jamb-to-jamb dimension of opening in 
which shade is installed less 1/4 inch (6 mm) per side or 1/2-inch (13-mm) total, plus or 
minus 1/8 inch (3.1 mm).  Length equal to head-to-sill or -floor dimension of opening in 
which shade is installed less 1/4 inch (6 mm), plus or minus 1/8 inch (3.1 mm). 
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2. Outside of Jamb Installation:  Width and length as indicated, with terminations between 
shades of end-to-end installations at centerlines of mullion or other defined vertical 
separations between openings. 

C. Shadeband Fabrication:  Fabricate shadebands without battens or seams to extent possible 
except as follows: 

1. Vertical Shades:  Where width-to-length ratio of shadeband is equal to or greater than 1:4 
provide battens and seams at uniform spacing along shadeband length to ensure 
shadeband tracking and alignment through its full range of movement without distortion of 
the material. 

2. Railroaded Materials:  Railroad material where material roll width is less than the required 
width of shadeband and where indicated.  Provide battens and seams as required by 
railroaded material to produce shadebands with full roll-width panel(s) plus, if required, 
one partial roll-width panel located at top of shadeband. 

3. Blackout shadebands, when used in side channels, shall have horizontally mounted, roll-
formed stainless steel or tempered-steel battens not more than 3 feet (115 mm) on center 
extending fully into the side channels. Battens shall be concealed in an integrally-colored 
fabric to match the inside and outside colors of the shadeband, in accordance with 
manufacturer's published standards for spacing and requirements. 
a. Battens shall be roll formed of stainless steel or tempered steel and concave to 

match the contour of the roller tube. 
b. Batten pockets shall be self-colored fabric front and back RF welded into the 

shadecloth. A self-color opaque liner shall be provided front and back to eliminate 
any see through of the batten pocket that shall not exceed 1-1/2 inches (38.1 mm) 
high and be totally opaque. A see-through moire effect, which occurs with multiple 
layers of transparent fabrics, shall not be acceptable. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, operational clearances, accurate locations of 
connections to building electrical system, and other conditions affecting performance of the 
Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 ROLLER-SHADE INSTALLATION 

A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's 
written instructions. 

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. 
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3.3 ADJUSTING 

A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or 
malfunction throughout entire operational range. 

3.4 CLEANING AND PROTECTION 

A. Clean roller-shade surfaces after installation, according to manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer that ensure that roller shades are without damage or deterioration at time of Substantial 
Completion. 

C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, 
before time of Substantial Completion. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain motor-operated roller shades. 

3.6 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

 

END OF SECTION 12 24 13 
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SECTION 12 36 61 - SIMULATED STONE COUNTERTOPS 

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  
simulated stone countertops 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 simulated stone countertops as required by this section, 
schedules, keynotes and drawings, including, but not limited to the following: 

1. Solid-surface-material window sills and aprons  

1.3 ACTION SUBMITTALS 

A. Product Data:  For sills. 

B. Shop Drawings:  For sills.  Show materials, finishes, edge and backsplash profiles, methods of 
joining, and cutouts for plumbing fixtures. 

C. Samples for Initial Selection:  For each type of material exposed to view. 

D. Samples for Verification:  For the following products: 

1. Material, 6 inches (150 mm) square. 

1.4 PROJECT CONDITIONS 

A. Field Measurements:  Verify dimensions by field measurements before fabrication is complete. 

1.5 COORDINATION 

A. Coordinate locations of penetrations. 
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PART 2 - PRODUCTS 

2.1 SOLID-SURFACE-MATERIAL  

A. Sills:  3/4-inch- (19-mm-) thick, solid surface material 

B. Apron:  3/4-inch- (19-mm-) thick, solid surface material. 

C. Fabrication:  Fabricate in one piece with shop-applied edges and backsplashes unless otherwise 
indicated.  Comply with solid-surface-material manufacturer's written instructions for adhesives, 
sealers, fabrication, and finishing. 

D. Adhesives:  Adhesives shall not contain urea formaldehyde. 

E. Solid Surface Material:  Homogeneous solid sheets of filled plastic resin complying with 
ANSI SS1. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
a. Corian- Basis of Design 
b. Dupont – “Zodiaq” Quartz 
c. Formica Corporation. 
d. Wilsonart International. 

2. Colors and Patterns:  As indicated by manufacturer's designations. 

2.2 FACTORY FABRICATION 

A. Shop assembly 

 
1.  Fabricate components to greatest extent practical to sizes and shapes indicated, in 

accordance with approved shop drawings and manufacturer’s printed instructions and 
technical bulletins. 

2.       Form joints between components using manufacturer’s standard joint adhesive joints. 
a. Reinforce as required. 

3.     Provide factory cutouts for plumbing fittings and bath accessories as indicated on the 
drawings. 

4.        Rout and finish component edges with clean, sharp returns. 
a. Rout cutouts, radii and contours to template. 
b. Smooth edges. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install countertops level to a tolerance of 1/8 inch in 8 feet (3 mm in 2.4 m). 

B. Fasten countertops by screwing through corner blocks of base units into underside of countertop.  
Pre-drill holes for screws as recommended by manufacturer.  Align adjacent surfaces and, using 

http://www.specagent.com/LookUp/?ulid=5491&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789763&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789771&mf=04&src=wd
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adhesive in color to match sill, form seams to comply with manufacturer's written instructions.  
Carefully dress joints smooth, remove surface scratches, and clean entire surface. 

1. Install aprons to comply with manufacturer's written instructions for adhesives, sealers, 
fabrication, and finishing. 

2. Seal edges of cutouts in particleboard subtops by saturating with varnish. 
 

C.  Keep components and hands clean during installation. 
1. Remove adhesives, sealants and other stains. 

 2. Components shall be clean on date of substantial completion 

3.2 WASTE MANAGEMENT 

A. Coordinate with Division 01. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 12 36 61 
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SECTION 12 48 13 – ENTRANCE FLOOR MATS 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. This section includes the performance criteria, materials, production, and installation of entrance 
floor mats, including fibered roll goods, 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 entrance floor mats as required by the this 
section. 

B. Related Sections: 
1. Division 3 Cast-In-Place Concrete and Self-Leveling Toppings 
2. Division 9 Floor Finishes 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Samples:  Submit selection and verification samples of the floor mats. 

C. Product Schedule:  Use same designations indicated on Drawings. 

1.4 INFORMATION SUBMITTALS 

A. Test and Evaluation Reports 

1. Product test reports:  As required by Conditions of the Contract and Division 1 Regulatory 
Requirements Section, submit test certificates from an independent test laboratory showing 
compliance with specified performance characteristics and physical properties.  

2. Compatibility and adhesion test reports:  Submit test reports confirming adhesive’s 
effectiveness with the product(s) specified. 

3. Manufacturer Instructions:  For specified products, submit latest editions of product supplier’s 
installation and cleaning & maintenance instructions. 
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1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each type of floor mat to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Installer:  Installer shall be highly experienced in performing work of this section, having 
previous done fiber roll goods installation work similar to that required for this project.  

B. Testing Agency:  Agency(ies) shall be independent and qualified to perform the specified 
product tests. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. General:  Comply with Division 1 Product Requirements Section 

B. Delivery and Acceptance Requirements:  Comply with the product supplier’s ordering and lead 
time requirements to avoid construction delays, and to allow material to acclimatize as required 
in the specified product’s installation instructions.  Accept delivery of materials only if they are in 
unopened, undamaged packaging that bears the name and brand of the manufacturer/product 
supplier, project identification, and shipping and handling instructions.   

C. Storage and Handling Requirements: Store material -- including any adhesive and accessories -
- in the original packaging (as delivered) in areas that are enclosed and weather tight with the 
permanent HVAC system set at a temperature of between 65°F and 80°F for a minimum of 48 
hours prior to commencement of installation.  In addition, comply with storage and handling 
requirements listed on product packaging, and described in the latest edition of the product’s 
installation instructions  

1.8 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 
65 deg F (21 deg C) or more than 80 deg F (35 deg C) 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). 

PART 2 - PRODUCTS 

2.1 HEAVY TRAFFIC MATTING – RECESSED IN FRAME 

A. Basis of Design:  Subject to compliance with requirements, provide the product indicated on 
drawings or comparable product to the following: 
1. 3M “Nomad Z-Web Extreme Traffic Scraper Matting 9100” 

http://www.specagent.com/LookUp/?ulid=484&mf=04&mf=95&src=wd&mf=04&src=wd
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a. Construction: Vinyl nonwoven continuous filament bonded together to form a durable, 
resilient mat. Unbacked to allow dirt to fall through. 
 

 Thickness:  ASTM D418-68 – 0.46 inches 
Weight:   ASTM D-418 – 15 lbs./sq. yard 

b. Performance: Physical properties of the entrance matting shall conform to the 
following minimums: 
 
Microbiological Properties:  ASTM G-21-70  Passes- inhibiting to fungal growth 
in the mat                                          
Electrical Properties:   AATCC 134  Static Propensity 1.2 kilovolts 
Extended Use Temperature: -10F to 150F  
NFSI High Traction Certification                                                                                                                                     

B. Colors: As selected by Architect. Sizes as shown on drawings. 

2.2 ACCESSORY PRODUCTS 

A. Aluminum frame, seaming tape, matting edging, and matting adhesives as supplied by floor mat 
manufacturer for complete installation. 

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. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installation. 

B. Interface with Other Work:  If transitions are required to and/or from the specified entrance 
matting, contact Mats Inc. for suitable transition material. 

C. Sizes:  Where not indicated otherwise, provide single unit for each mat installation, but do not 
exceed manufacturer's maximum size recommendation for units intended for removal and 
cleaning.  Where possible, verify sizes by field measurement before shop fabrication. 

D. Accessory selection:  Where indicated for recessed or wall-to-wall applications provide 
aluminum framework as recommended by manufacturer.   

E. Mats to be installed in recessed area. Ensure the space has the proper depth so that when the 
installation is complete, the top of the mat is flush with adjacent floor finish. 
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3.3 CLEANING AND PROTECTION 

A. General:  Clean up job site, including sweeping or dust mopping the floor to remove all dirt or 
grit, and put all waste in general contractor’s dumpster.  Follow overall cleaning guidelines 
described in Division 01. 

B. Maintenance:  Conduct a full initial maintenance following the latest edition of the 
manufacturer’s maintenance instructions.  Instruct owner’s cleaning staff in proper maintenance 
procedures. 

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 scrap for 

recycling. 

END OF SECTION 12 48 13 
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SECTION 14 42 00 – WHEELCHAIR LIFTS 

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 wheelchair lifts 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. Commercial Unenclosed Vertical Platform Lift. 

B. Related Sections: 
1. Division 03 – Cast-in-place concrete existing floor/repair 
2. Division 04 – Unit Masonry 
3. Division 6 - Rough Carpentry 
4. Division 9 - Gypsum Board Assemblies. 
5. Division 9 - Resilient Flooring: Floor finish in cab. 
6. Division 9 - Paints  
7. Division 16 Sections for electrical service for elevators to and including disconnect and fused 

switches at machine room. 
8. Division 16 Sections for standby power source, transfer switch, and connection from 

auxiliary contacts in transfer switch to controller. 
9. Division 16 Section "Voice and Data Communication Cabling" for telephone service to 

elevators. 

1.3 REFERENCES 

A. ASME A18.1 - American Society of Mechanical Engineers - Safety Standard for Platform and 
Stairway Chair Lifts. 

B. ASME A17.1 - Safety Code for Elevators and Escalators. 

C. ASME A17.5 - Elevator and Escalator Electrical Equipment. 

D. ICC/ANSI A117.1 - Accessible and Usable Buildings and Facilities. 

E. ADAAG - U.S. Architectural & Transportation Barriers Compliance Board's “Americans with 
Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities”. 

F. NFPA 70 - National Electric Code. 
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1.4 REQUIREMENTS OF REGULATORY AGENCIES 

A. Fabrication and installation work in compliance with applicable jurisdictional authorities. 

B. Provide wheelchair lifts in compliance with: 
1.  ASME A18.1 - Safety Standard for Platform Lifts and Stairway Chairlifts. 
2.  ASME A17.1 - Safety Code for Elevators and Escalators. 
3.  ASME A17.5 - Elevator and Escalator Electrical Equipment. 
4.  NFPA 70 - National Electric Code. 

C. Seismic Design: In accordance with 2 seismic risk zone in accordance with CT State Building code. 

D. File shop drawings and submissions with local authorities as the information is made available. 
Company pre-inspection and jurisdictional authority inspections and permits are to be made on 
timely basis as required. 

1.5 SUBMITTALS 

A. Submit under provisions of Section 01 33 00. 

B. Product Data: Manufacturer's data sheets on each product to be used, including: 
1. Preparation instructions and recommendations including preparation, storage and handling 

requirements. 
2. Include complete description of performance and operating characteristics. 
3. Show maximum and average power demands. 

C. Shop Drawings: Survey of existing conditions is required. Provide a complete layout of lift 
equipment detailing dimensions and clearances as required, erection and anchorage 
requirements. 
1. Include wiring diagrams for power, control and signal systems. 

D. Selection Samples:  For each finish product specified requiring selection of color or finish, two 
complete sets of color charts representing manufacturer's full range of available colors and 
patterns. 

E. Verification Samples:  for each finished product specified, two samples, minimum size 6 inches 
(150 mm) square, representing actual product color and pattern. 

F. Minutes of preinstallation conference. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Firm with minimum 10 years experience in manufacturing of 
wheelchair lifts, with evidence of experience with similar installations of type specified. 

B. Source Limitations:  Obtain wheelchair lifts through one source from a single manufacturer. 
1. Provide major lift components, controllers, signal fixtures, door operators, car frames, cabs, 

and entrances, manufactured by a single manufacturer. 

C. Installer Qualifications: 
1. Execute work of this section only by a company that has adequate product liability insurance 

and that can demonstrate to Owner’s satisfaction that, within previous five years, it has 
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successfully completed at least three projects similar in scope and type to work required on 
this Project. 

2. Skilled tradesmen shall be employees of the installing contractor approved by the 
manufacturer, with demonstrated ability to perform the work on a timely basis. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store products in manufacturer's unopened packaging until ready for installation. 

B. Store components off the ground in a dry covered area, protected from adverse weather 
conditions. 

C. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in 
accordance with requirements of local authorities having jurisdiction. 

1.8 PROJECT CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results.  Do not install systems under environmental 
conditions outside manufacturer's absolute limits. 

B. Do not use wheelchair lifts for hoisting materials or personnel during construction period. 

1.9 WARRANTY  

A. Manufacturer shall warrant the wheelchair lift materials and workmanship for one year following 
Substantial Completion. 

B. Extended Warranty:  provide an extended manufacturer’s warranty for the entire warranty period 
covering the wheelchair lift materials and workmanship for the following additional extended period 
beyond the initial one year warranty: 
1. Four additional years. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
A.       Basis of Design Product portable wheelchair lift:  Subject to compliance with requirements, pro-

vide Ascension Virtuoso 5460P Model Series Vertical Portable Wheelchair Lift or comparable 
product by one of the following: 
1. Ascension  
2. Or approved equal 

B. Requests for substitutions will be considered in accordance with provisions of Section 016000. 

2.2 PORTABLE WHEELCHAIR LIFT 

A. Capacity: 750 lbs (340 kg) rated capacity. 
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B. Weight of lift: 1025 pounds maximum [465 kg]. 

C. Vertical speed: seven (7) fpm (feet per minute) [2.1 m/min (meters per minute)]. 

D. Vertical travel: 12" to 60" [305 mm to 1524 mm], infinitely adjustable. 

E. Standard platform gate configuration: the upper landing platform gate shall be left-hinged when facing 
the lift from the upper landing; the lower landing platform gate shall be right-hinged when facing the 
lift from the lower landing.  Contact Ascension for custom platform gate configurations. 

 
2.3 DIMENSIONS 

A. Platform size: 36" x 54" with 43" high sidewalls and platform gates. 

B. Space requirements (operational, storage, and transport): 44" high (in the down position), 66" long, 
48" wide. 

C. No part of the lift shall stand over 44” high when the platform is on the ground except when equipped 
with optional stage guard). 
 

2.4 MATERIALS 

A. The platform frame, base frame, and lifting device shall be constructed from ASTM A 36, AISI 1018, 
or AISI 1020 Steel. 

B. The windows shall be fabricated from 1/4" thick high impact strength clear thermoplastic. 

C. The safety skirt shall be constructed from rigid plastic. 
 

2.5 FINISH 

A. All metal components shall be thoroughly cleaned to remove any foreign substance. Exposed metal 
surfaces shall be finished with an oven-baked powder coating. 

B. Standard color is black; contact Ascension for custom color selection. 
 

2.6 DRIVE CONFIGURATION 

A. Drive shall be direct-acting hydraulic. 

B. Both sides of lift platform shall be supported evenly by means of synchronized hydraulic cylinders. 

C. Hydraulic power unit shall be mounted on vibration-isolating supports designed to minimize vibration 
transmission and reduce frame-borne noise. 
 

2.7 ELECTRICAL REQUIREMENTS 

A. Electric power requirements shall be compatible with 120VAC, 60 hertz, single phase, 15 amp service 
(option: international electrical configurations available). 

B. The lift shall be supplied with a three prong grounded electrical cord (20'  in length). 

C. The lift shall contain a Ground Fault Circuit Interrupter (GFCI). 
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D. Motor shall be 1/2 hp, 115V AC single phase (international configurations available). 

E. Control circuits shall be 12 VDC. 

F. Electrical components shall be UL listed and CSA registered. 

G. Electrical system shall be certified to ASME A17.5 by an independent testing laboratory.   
 

2.8 SAFETY DEVICES 

The lift shall be constructed to meet the applicable requirements of ADAAG, ASME A17.1-1996 or older 
(PART XX, SECTION 2000), ASME A18.1, and ANSI A117.1 as they would apply to a portable lifting 
device. The lift shall include the following safety features for protection of the passenger and general 
public. 

A. Grounded electrical system. 

B. 12 VDC operating controls. 

C. Constant pressure operating switches. 

D. Emergency stop button at passenger control station. 

E. Electro-mechanical interlock to prevent accidental opening of lower landing platform gate. 

F. Gate switches to prevent platform movement if either platform gate is open. 

G. Lift platform stop height switch. 

H. Safety skirt that completely encloses and protects the area under the lift platform. 

I. 43" [1092 mm] high sidewalls and platform gates.J. Unobstructed view through transparent sidewalls 
and platform gates. 

K. Grab bar extending full length of inside wall. 

L. Slip resistant surfaces on platform floor and dock plate. 

M. Structural safety factors as specified in ASME A18.1. 

N. Self-closing platform gates. 
 

2.9 PORTABILITY 

A. Casters shall be easily attached to the platform for portability and stored in the base frame when not 
in use.  Casters shall be 3½" [89 mm] in diameter and fabricated from hard rubber. The casters shall be 
capable of being installed without tools. When the casters are installed, the lift shall roll easily over any 
hard, smooth, level surface. The lift shall be capable of being moved by fork lift or truck. 
 

2.10 OPERATING CHARACTERISTICS 

A. Lift shall include three (3) constant pressure “UP/DOWN” switches, located outside of the platform at 
both ends and inside the platform. 
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B. The passenger control station shall be provided with a separate “PUSH TO STOP” emergency button. 
The emergency stop button shall prevent any operation of the lift when actuated. 

C. The platform stop height shall be adjustable without the use of tools. 

 D. Opening the upper landing platform gate shall deploy a dock plate that rests on the upper landing 
surface. The dock plate shall provide a smooth transition between the platform and the upper landing. 
Closing the upper landing platform gate shall retract the dock plate. 

E. The lower landing platform gate shall be provided with a mechanical interlock that prevents the 
platform gate from being opened whenever the platform is more than 2" [50 mm] above the full down 
position. 

 

2.11 COMPRESSION CAPABILITY 

A. The lift shall be capable of being compressed to 33" wide to facilitate relocation through a 36" wide 
doorway. An additional tool kit from Ascension is recommended to facilitate compression of the lift. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Set up lift for operation as described in manufacturer’s operating manual. 

B. If desired, lift may be anchored to floor surface using the 9/16” mounting holes provided in the base 
of the lift. 

3.2 MAINTENANCE 

A. Maintenance of the lift shall consist of regular cleaning as deemed necessary by the using facility. 
General inspection, maintenance, and lubrication shall be specified in the manufacturer’s service 
manual. 

END OF SECTION 14 42 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.

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.
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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 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
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Tags.

B. Pipe markers.

1.2 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2023.

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.

PART 2  PRODUCTS

2.1 PLUMBING COMPONENT IDENTIFICATION GUIDELINE

A. Pipe Markers:  3/4 inch diameter and higher.

2.2 IDENTIFICATION APPLICATIONS

A. Piping:  Tags and Pipe Markers.

B. Valves: Tags.

2.3 TAGS

A. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with 
smooth edges.

B. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.

2.4 PIPE MARKERS

A. Comply with ASME A13.1.

B. Plastic 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.

D. Identification Scheme, ASME A13.1:
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1. Primary:  External Pipe Diameter, Uninsulated or Insulated.

2. Secondary:  Color scheme per fluid service.

a. Water;  Potable, Cooling, Boiler Feed, and Other:  White text on green 
background.

PART 3  EXECUTION

3.1 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

3.2 INSTALLATION

A. Install tags with corrosion resistant chain.

B. Install plastic pipe markers in accordance with manufacturer's instructions.

C. Install plastic tape pipe markers complete around pipe in accordance with 
manufacturer's instructions.

D. Use tags on piping 3/4 inch diameter and smaller.

1. Identify service, flow direction, and pressure.

2. Install in clear view and align with axis of piping.

3. Locate identification not to exceed 20 feet on straight runs including risers and 
drops, adjacent to each valve and Tee, at each side of penetration of structure or 
enclosure, and at each obstruction.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Piping insulation.

B. Jackets and accessories.

1.2 REFERENCE STANDARDS

A. ANSI/ICC A117.1 - American National Standard for Accessible and Usable Buildings 
and Facilities; International Code Council; 1998.

B. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and 
Thermal Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2019, 
with Editorial Revision (2023).

C. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 
2007 (Reapproved 2019).

D. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal 
Insulating and Finishing Cement; 2007 (Reapproved 2019).

E. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission 
Properties by Means of the Heat Flow Meter Apparatus; 2021.

F. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2022a.

G. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with 
Austenitic Stainless Steel; 2008 (Reapproved 2023).

H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 
Materials; 2023c.

I. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water 
Vapor Transmission Rate of Materials; 2022a, with Editorial Revision (2023).

J. 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.
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B. Applicator Qualifications:  Company specializing in performing the type of work 
specified in this section with minimum 3 years of experience.

C. Code Compliance:  All insulation products provided on the contract shall be fully in 
compliance with all material and installation requirements of the New York State 
Energy Conservation Construction Code, latest addition with all 
amendments.  Insulation products shall meet all "k" values and thicknesses as 
described in the Code.

1.5 REGULATORY REQUIREMENTS

A. Conform to maximum flame spread/smoke developed rating of 25/50 in accordance 
with ASTM E 84.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, 
and thickness.

1.7 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.

B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 
25/50, maximum, when tested in accordance with ASTM E84, UL 723, ASTM E84, or 
UL 723.

2.2 PLUMBING FIXTURE SAFETY COVERS

A. Provide products that comply with the following:

1. Americans With Disabilities Act (ADA), Article 4.19.4.

2. ANSI/ICC A117.1, American National Standard for Accessible Buildings and 
Facilities.

3. Requirements of applicable building code.

B. Piping Safety Covers:  Truebro Lav-Guard.

1. Characteristics:  Three-piece molded assembly, minimum 1/8 inch wall thickness, 
with internal ribs to provide air space between piping and piping insulation jacket, 
molded to receive manufacturer's snap-clip fasteners.

2. Vinyl Material:  Impact-resistant and stain-resistant molded closed-cell anti-
microbial vinyl compound, UV-stable, non-fading, non yellowing; having the 
following performance characteristics:
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a. Burning Characteristics:  0 seconds Average Time of Burning (ATB), 0 mm 
Area of Burning (AEB), when tested in accordance with ASTM D 635.

b. Thermal Conductivity:  K-value 1.17, when tested in accordance with ASTM 
C 177.

c. Indentation Hardness:  60, minimum, when tested in accordance with ASTM 
D 2240, using Type A durometer.

3. Trap Assembly Cover:  Three-piece assembly, with removable clean-out nut 
enclosure.

4. Angle Stop Covers:  Formed with hinged cap for access to valve without requiring 
cover removal.

5. Configurations:  In accordance with manufacturer's product data for project piping 
configurations indicated on drawings.

6. Color:  China White, gloss finish; paintable.

7. Fasteners:  Manufacturer's standard re-usable snap-clip fasteners; wire-tie 
fasteners not permitted.

C. Lavatory Piping Enclosure:  Truebro Lav-Shield.

1. Characteristics:  One-piece rigid molded vinyl enclosure, minimum 1/8 inch wall 
thickness, factory-punched for manufacturer's wall fasteners.

2. Vinyl Material:  Impact-resistant and stain-resistant molded closed-cell vinyl, 
having the following performance characteristics:

a. Burning Characteristics:  0 seconds Average Time of Burning (ATB), 0 mm 
Area of Burning (AEB), when tested in accordance with ASTM D 635.

b. Indentation Hardness:  69, minimum, when tested in accordance with ASTM 
D 2240, using Type A durometer.

3. Vinyl Color:  China White, fine-textured finish; paintable.

4. Fasteners:  Manufacturer's standard stainless steel wall fasteners with tamper-
resistant heads.

2.3 GLASS FIBER

A. Insulation:  ASTM C547and ASTM C795; semi-rigid, noncombustible, end grain 
adhered to jacket.

1. K Value:  ASTM C177, 0.24 at 75 degrees F.

2. Maximum Service Temperature:  650 degrees F.

3. Maximum Moisture Absorption:  0.2 percent by volume.
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B. Vapor Barrier Jacket:  White Kraft paper with glass fiber yarn, bonded to aluminized 
film; moisture vapor transmission when tested in accordance with ASTM E96/E96M of 
0.02 perm-inches.

C. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.

D. Vapor Barrier Lap Adhesive:  Compatible with insulation.

E. Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.

F. Fibrous Glass Fabric:

1. Cloth:  Untreated; 9 oz/sq yd weight.

2. Blanket:  1.0 lb/cu ft density.

3. Weave:  5 by 5.

G. Indoor Vapor Barrier Finish:

1. Cloth:  Untreated; 9 oz/sq yd weight.

2. Vinyl emulsion type acrylic, compatible with insulation, black color.

H. Insulating Cement:  ASTM C449.

2.4 JACKETS

A. PVC Plastic.

1. Jacket:  One piece molded type fitting covers and sheet material, off-white color.

a. Minimum Service Temperature:  0 degrees F.

b. Maximum Service Temperature:  150 degrees F.

c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in 
accordance with ASTM E96/E96M.

d. Thickness:  10 mil.

e. Connections:  Brush on welding adhesive.

2. Covering Adhesive Mastic:  Compatible with insulation.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.

B. Verify that surfaces are clean and dry, with foreign material removed.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

Plumbing Piping Insulation                                             220719 - 5 of 6 

C. Verify that piping configurations are correct type for piping cover component 
configurations specified

3.2 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with North American Insulation Manufacturers Association 
(NAIMA) National Insulation Standards.

C. Exposed Piping:  Locate insulation and cover seams in least visible locations.

D. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system 
including fittings, valves, unions, flanges, strainers, flexible connections, and expansion 
joints.

E. Glass fiber insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-
sealing longitudinal laps and butt strips with pressure sensitive adhesive.  Secure 
with outward clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and 
thickness as adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or 
PVC fitting covers.

F. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and 
unions at equipment, but bevel and seal ends of insulation.

G. Glass fiber insulated pipes conveying fluids above ambient temperature:

1. Provide standard jackets, with or without vapor barrier, factory-applied or field-
applied.  Secure with self-sealing longitudinal laps and butt strips with pressure-
sensitive adhesive.  Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as 
adjoining pipe.  Finish with 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.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

Plumbing Piping Insulation                                             220719 - 6 of 6 

I. Continue insulation through walls, sleeves, pipe hangers, and other pipe 
penetrations.  Finish at supports, protrusions, and interruptions.  At fire separations, 
see Section 078400.

J. Pipe Exposed in Mechanical Equipment Rooms, Electric rooms and Finished 
Spaces:  Finish with PVC jacket and fitting covers.

3.3 PROTECTION OF INSTALLED PRODUCTS

A. Do not allow damage to installed products by subsequent construction activities; 
protect products until Substantial Completion.

3.4 SCHEDULES

A. Plumbing Systems

1. Domestic Hot Water Supply:

a. Pipe Sizes 1-1/4 inches and less: 1 inch thick fiberglass.

b. Pipe Sizes 1-1/2 inches and greater: 1-1/2 inch thick fiberglass.

2. Domestic Cold Water:

a. Pipe Sizes 1-1/4 inches and less: 1/2 inch thick fiberglass.

b. Pipe Sizes 1-1/2 inches and greater: 1/2 inch thick fiberglass.

3. Plumbing Vents Within 10 feet of the Exterior: 1 inch thick fiberglass.

4. Lavatories/Sinks: Provide insulation per Part 2.2 of this section.

END OF SECTION
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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. Ball valves.

D. Backfill Materials.

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).
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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 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.

U. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer 
Pipe and Fittings; 2023.

V. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 
Materials; 2023c.

W. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron 
Soil Pipe and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping 
Applications; 2020.

X. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 
2018, with Editorial Revision (2020).

Y. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in 
Masonry; 2018, with Editorial Revision (2020).

Z. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 
2017, with Editorial Revision (2020).

AA. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete 
Elements; 2023.

BB. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 
Application, and Installation; 2018, with Amendment (2019).

CC. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and 
Flared Ends; 2010, with Errata .

DD. NSF 61 - Drinking Water System Components - Health Effects; 2023.
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EE. NSF 372 - Drinking Water System Components - Lead Content; 2022.

FF. PPI TR-4 - PPI HSB Listing of Hydrostatic Design Basis (HDB), Hydrostatic Design 
Stress (HDS), Strength Design Basis (SDB), Pressure Design Basis (PDB) and 
Minimum Required Strength (MRS) Ratings for Thermoplastic Piping Materials or Pipe; 
2021.

GG. 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.
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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. Cast Iron Pipe:  ASTM A74 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:  Hub-and-spigot, CISPI HSN compression type with ASTM C 564 
neoprene gaskets.

B. PVC Pipe:  ASTM D2665 or ASTM D3034.

1. Fittings:  PVC.

2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.3 SANITARY SEWER PIPING, ABOVE GRADE

A. Cast Iron Pipe:  CISPI 301, hubless, service weight.

1. All cast iron soil pipe and fittings shall be marked with the collective trademark of 
the Cast Iron Soil Pipe Institute (CISPI) and shall be listed by NSF International.

2. Fittings:  Cast iron.

3. Joints:  CISPI 310, neoprene gaskets and stainless steel clamp-and-shield 
assemblies.

B. PVC Pipe:  ASTM 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.
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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.

2. Copper Tube and Pipe:  Class 150 bronze unions with soldered joints.

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. Copper Tube and Pipe:  Class 150 slip-on bronze 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.

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.
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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.

C. Plumbing Piping - Water:

1. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable 
swivel, split ring.

2. Hangers for Cold Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.

3. Hangers for Hot Pipe Sizes 2 Inches to 4 Inches:  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 for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, 
floor flange, and concrete pier or steel support.

7. Floor Support for Hot Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, 
locknut, nipple, floor flange, and concrete pier or steel support.

8. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

2.7 BALL VALVES

A. 2-inch and smaller: 2-piece, full port, bronze:

1. Body:  ASTM B-124 brass.

2. Body End Piece: ASTM B-124 brass.

3. Ball: Chrome plated ASTM B-584 cast red bronze.

4. Seat Ring: Reinforced TFE.

5. Packing:  TFE.

6. Stem: ASTM B-371 silicon bronze.

7. Ends:  Soldered or hydraulic press.

B. All materials used for installation related to the domestic water piping system shall be 
lead-free, including pipes, pipe fittings, plumbing fittings, and plumbing fixtures and 
conform to NSF/ANSI Standard 61, NSF/ANSI Standard 61 - Annex G, and NSF/ANSI 
Standard 372.
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2.8 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 
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.
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E. Subgrades and slopes which have been damaged or degraded as a result of 
Contractor's activities, or failure of the Contractor to properly protect them shall be 
repaired at the Contractor's expense as directed by the Owner's Representative.

F. Subgrades in which soft or unsuitable materials are encountered which are not a result 
of Contractor's operations or failure to protect subgrades shall be undercut and 
backfilled with appropriate fill as directed by the Owner's Representative.

G. All subgrades will be monitored and tested as determined necessary by the Owner's 
Representative.  The Contractor, at the direction of the Owner's Representative, shall 
be required to proof roll subgrades.  All proof rolling, if required, shall be done in the 
presence of the Owner's Representative.

H. No materials or fill shall be placed by the Contractor until the subgrades are observed 
and tested by the Owner's Representative.

3.4 FILLING AND BACKFILLING

A. The Contractor shall not place fill or backfill until underlying subgrades have been 
observed and tested as required by the Owner's Representative.

B. Materials shall be placed at the locations shown on the Drawings, and as directed by 
the Owner's Representative

C. Delivery and compaction of materials shall be made during the presence of the 
Owner's Representative and shall be subject to its review.  This inspection by no 
means absolves the Contractor from responsibility to properly compact and test as 
specified.

D. Acceptance and/or rejection of materials placed and compacted shall be based upon 
in-place density test result requirements and other requirements as stated in these 
specifications.

E. Placement and Compaction:

1. Select fill shall be placed in maximum loose lift thicknesses of 9-inches.  Select fill 
shall be compacted to a minimum of 95 percent of the maximum Modified Proctor 
density as determined by ASTM D1557.

2. Equipment used to compact select fill must be compatible with the material type, 
lift thickness, and constraints posed by size and configuration of excavated area 
being filled.

3.5 INSTALLATION

A. Install in accordance with manufacturer's instructions.

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.
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D. Install piping to maintain headroom, conserve space, and not interfere with use of 
space.

E. Group piping whenever practical at common elevations.

F. Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings.

G. Provide access where valves and fittings are not exposed.

H. Install bell and spigot pipe with bell end upstream.

I. Provide rigid sway bracing at changes in direction greater than 45 degrees for pipe 
sizes 4 inches and larger.

J. Provide cleanouts at base of all vertical storm and sanitary risers.

K. Install valves with stems upright or horizontal, not inverted. See Section 220523.

L. Install water piping to ASME B31.9.

M. Copper Pipe and Tube:  Make soldered joints in accordance with ASTM B828, using 
specified solder, and flux meeting ASTM B813; in potable water systems use flux also 
complying with NSF 61 and NSF 372.

N. PVC and CPVC Pipe:  Make solvent-welded joints in accordance with ASTM D 2855.

O. Sleeve pipes passing through partitions, walls, and floors.

P. 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.

Q. 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.

9. Provide copper plated hangers and supports for copper piping.

R. When installing more than one piping system material, ensure system components are 
compatible and joined to ensure the integrity of the system.  Provide necessary joining 
fittings.  Ensure flanges, union, and couplings for servicing are consistently provided.

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.
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E. Maintain optimum moisture content of fill materials to attain required compaction 
density.

F. Soil Fill:  Place and compact material in equal continuous layers not exceeding 12 
inches compacted depth.

G. Correct areas that are over-excavated.

1. Other areas:  Use general fill, flush to required elevation, compacted to minimum 
97 percent of maximum dry density.

H. Reshape and re-compact fills subjected to vehicular traffic.

3.8 APPLICATION

A. Install unions downstream of valves and at equipment or apparatus connections.

B. Install ball valves for shut-off and to isolate equipment, part of systems, or vertical 
risers.

3.9 TOLERANCES

A. Drainage Piping:  Establish invert elevations within 1/2 inch vertically of location 
indicated and slope to drain at minimum of 1/4 inch per foot slope for 3 inch and larger, 
1/4 inch per foot slope for sizes smaller than 3 inch.

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 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A. Prior to starting work, verify system is complete, flushed, and clean.

B. Ensure acidity (pH) of water to be treated is between 7.4 and 7.6 by adding alkali 
(caustic soda or soda ash) or acid (hydrochloric).

C. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system 
to obtain 50 to 80 mg/L residual.

D. Bleed water from outlets to ensure distribution and test for disinfectant residual at 
minimum 15 percent of outlets.

E. Maintain disinfectant in system for 24 hours.

F. If final disinfectant residual tests less than 25 mg/L, repeat treatment.
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G. Flush disinfectant from system until residual equal to that of incoming water or 1.0 
mg/L.

H. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and 
from water entry, and analyze in accordance with AWWA C651.

3.12 FLUSHING AND DISINFECTING POTABLE WATER SYSTEMS

A. Flushing: The water service piping and distribution piping to all fixtures and outlets shall 
be flushed until the water runs clear and free of debris or particles. Faucet aerators or 
screens shall be removed during the flushing operations.

B. Disinfecting:

1. The water service piping and the hot and cold water distribution piping shall be 
disinfected after flushing and prior to use. The procedure used shall be as follows, 
or an approved equivalent:

a. All water outlets shall be posted to warn against use during disinfecting 
operations.

b. Disinfecting shall be performed by persons experienced in such work.

c. The water supply to the piping system or parts thereof being disinfected shall 
be valved-off from the normal water source to prevent the introduction of 
disinfecting agents into the well storage tank or portions of a system that are 
not being disinfected.

d. The piping shall be disinfected with a water-chlorine solution. During the 
injection of the disinfecting agent into the piping, each outlet shall be fully 
opened several times until a concentration of not less than 50 parts per 
million chlorine is present at every outlet. The solution shall be allowed to 
stand in the piping for at least 24 hours.

e. An acceptable alternate to the 50 ppm/24 hour procedure described above 
shall be to maintain a level of not less than 200 parts per million chlorine for 
not less than three hours. If this alternate procedure is used, the heavily 
concentrated chlorine shall not be allowed to stand in the piping system for 
more than 6 hours. Also, special procedures shall be used to dispose of the 
heavily concentrated chlorine in an environmentally acceptable and approved 
manner.

f. At the end of the required retention time, the residual level of chlorine at 
every outlet shall be not less than five parts per million. If the residual is less 
than five parts per million, the disinfecting procedure shall be repeated until 
the required minimum chlorine residual is obtained at every outlet.

g. After the required residual chlorine level is obtained at every outlet, the 
system shall be flushed to remove the disinfecting agent. Flushing shall 
continue until the chlorine level at every outlet is reduced to that of the 
incoming water supply.
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h. Any faucet aerators or screens that were removed shall be reinstalled.

i. A certification of performance and laboratory test report showing the absence 
of coliform organisms shall be submitted to the Authority Having Jurisdiction 
upon satisfactory completion of the disinfecting operations.

2. The disinfecting procedures shall meet or exceed the requirements set forth in the 
American Water Works Association Standard C651-92, Disinfection of Water 
Mains.

3.13 TESTING OF DOMESTIC WATER PIPING

A. Preparation for Testing:  Prepare piping as follows:

1. Leave joints uninsulated and exposed for examination during the test.

2. Flush system with clean water.  Clean strainers.

3. Isolate equipment that is not to be subjected to the test pressure from the 
piping.  If a valve is used to isolate the equipment, its closure shall be capable of 
sealing against the test pressure without damage to the valve.

4. Install relief valve set at a pressure no more than 1/3 higher than the test 
pressure, to protect against damage by expansion of liquid or other source of 
overpressure during the test.

B. Testing:  Test domestic water piping as follows:

1. Leave joints uninsulated and exposed for examination during the test.

2. Test piping in accordance with New York State Building Code.

3. Test water service pipes and rough piping installations prior to covering or 
concealment.

4. Use ambient temperature water as the testing medium, except where there is a 
risk of damage due to freezing.  Another liquid may be used if it is safe for the 
workmen and compatible with the piping system components.

5. Use vents installed at high points in the system to release trapped air while filling 
the system.  Use drains installed at low points in the system for complete removal 
of the test liquid.

6. Examine system to ensure that equipment and components that cannot withstand 
test pressures are properly isolated.  Examine test equipment to ensure tight 
connection and that low pressure filling lines have been disconnected.

7. Upon completion of a section of or the entire water supply system, the system, or 
portion completed, shall be tested and proved tight under a water pressure not 
less than the working pressure of the system; or by an air test of not less than 50 
psi (344 kPa).  The water utilized for tests shall be obtained from a potable source 
of supply. Isolate the system expansion tank from the tested system for the 
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hydrostatic system test. Isolate building plumbing fixtures from the tested system 
for the hydrostatic system test.

8. After the test pressure has been applied for at least 10 minutes, examine piping, 
joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or 
replacing components as appropriate, and repeat hydrostatic test until there are 
no leaks.

C. Testing: Test all Domestic Water connected Plumbing Fixtures as follows:

1. Prior to construction closeout, a lead test shall be done to the domestic water 
plumbing fixtures in accordance with the New York State Department of Health 
Codes, Rules and Regulations chapter 10 volume A-1a, subchapter G, Part 67. 
Draw samples shall be collected from all outlets, as defined in Subpart 67-4. Draw 
sample volume shall be 250 milliliters (mL), collected from each cold water outlet 
before any water is used. The water shall be motionless in the pipes for a 
minimum of 8 hours, but not more than 18 hours, before sample collection.

2. All draw samples shall be analyzed by a laboratory approved to perform such 
analyses by the New York State Department’s Environmental Laboratory Approval 
Program (ELAP). A copy of the results shall be handed over the school’s 
representative as well as included in any closeout documentation to the New York 
State Education Department.

3.14 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 a water test in accordance with New York State Building 
Code, and as follows:

a. A water test shall be applied to the drainage system either in its entirety or in 
sections.  If applied to the entire system, all openings in the piping shall be 
tightly closed, except the highest opening, and the system shall be filled with 
water to point of overflow.  If the system is tested in sections, each opening 
shall be tightly plugged except the highest openings of the section under test, 
and each section shall be filled with water, but no section shall be tested with 
less than a 10-foot (3048 mm) head of water.  In testing successive sections, 
at least the upper 10 feet (3048 mm) of the next preceding section shall be 
tested so that no joint or pipe in the building, except the uppermost 10 feet 
(3048 mm) of the system, shall have been submitted to a test of less than a 
10-foot (3048 mm) head of water.  The water shall be kept in the system, or 
in the portion under test, for at least 15 minutes before inspection starts.  The 
system shall then be tight at all points.
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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.

3.15 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. The following test method shall 
be used:

a. The water test shall be applied to the drainage system either in its entirety or 
in sections after rough piping has been installed. If applied to the entire 
system, all openings in the piping shall be tightly closed, except the highest 
opening, and the system filled with water to point of overflow. If the system is 
tested in sections, each opening shall be tightly plugged except the highest 
opening of the section under test, and each section shall be filled with water, 
but no section shall be tested with less than a 10-foot head of water. In 
testing successive sections at least the upper 10 feet of the next preceding 
section shall be tested, so that no joint or pipe in the building (except the 
uppermost 10 feet of the system) shall have been submitted to a test of less 
than 10-foot head of water. The water shall be kept in the system or in the 
portion under test for at least 15 minutes before inspection starts; the system 
shall then be tight at all points.

B. 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.
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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.

3.16 VALVE INSTALLATIONS

A. General Application: Use ball valves for shut-off duty; ball for throttling duty. Refer to 
piping system specification sections for specific valve applications and arrangements.

B. Locate valves for easy access and provide separate support where necessary.

C. Install valves and unions for each item of equipment arranged to allow equipment 
removal without system shutdown.  Unions are not required on flanged devices.

D. Install valves in horizontal piping with stem at or above the center of the pipe.

E. Install valves in a position to allow full stem movement.

3.17 SOLDER CONNECTIONS

A. Cut tube square and to exact lengths.

B. Clean end of tube to depth of valve socket with steel wool, sand cloth, or a steel wire 
brush to a bright finish.  Clean valve socket in the same manner.

C. Apply a proper soldering flux in an even coat to inside of valve socket and outside of 
tube.

D. Insert tube into valve socket, making sure the end rests against the shoulder inside 
valve.  Rotate valve or tube slightly to ensure even distribution of the flux.

E. Apply heat evenly to outside of valve around joint until solder will melt upon 
contact.  Feed solder until it completely fills the joint around the tube.  Avoid hot spots 
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or overheating valve.  Once the solder starts cooling, remove excess amounts around 
the joint with a cloth or brush.

3.18 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.

3.19 PRESS FITTING CONNECTIONS FOR DOMESTIC WATER PIPING

A. Press connections: Copper and copper alloy press connections shall be made in 
accordance with the manufacturer’s installation instructions. The tubing shall be fully 
inserted into the fitting and the tubing marked at the shoulder of the fitting. The fitting 
alignment shall be checked against the mark on the tubing to assure the tubing is fully 
engaged (inserted) in the fitting. The joints shall be pressed using the tool(s) approved 
by the manufacturer.

3.20 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.

3.21 SCHEDULES

A. Pipe Hanger Spacing:

1. Cast Iron Piping: 5 feet maximum horizontal spacing, 15 feet maximum vertical 
spacing. Where 10 foot lengths of cast iron piping are installed, maximum 
horizontal spacing may be increased to 10 feet. All cast iron joints shall be 
supported.

2. Copper Piping:

a. 1-1/4 inch diameter and smaller: 6 feet maximum horizontal spacing, 10 feet 
maximum vertical spacing.

b. 1-1/2 inch diameter and larger: 10 feet maximum horizontal spacing, 10 feet 
maximum vertical spacing.
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3. PVC Pipe or Tubing: 4 feet maximum horizontal spacing, 10 feet maximum 
vertical spacing.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Floor Drains.

B. Cleanouts.

C. Water hammer arrestors.

D. Mixing valves.

E. Floor drain trap seals.

1.2 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

B. ASME A112.6.3 - Floor Drains; 2022.

C. ASME A112.21.2M - Roof Drains; The American Society of Mechanical Engineers; 
1983.

D. ASSE 1011 - Performance Requirements for Hose Connection Vacuum Breakers; 
2023.

E. NEMA MG 1 - Motors and Generators; 2021.

F. NSF 2 - Food Equipment; 2022.

G. NSF 61 - Drinking Water System Components - Health Effects; 2023.

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.
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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:

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. Cast iron body with nickel bronze top, gasket seal, caulked outlet.

B. Cleanouts at Interior Finished Wall Areas (WCO):

1. Line type with lacquered cast iron body and round epoxy coated gasketed cover, 
and round stainless steel access cover secured with machine screw.

C. Cleanouts at Interior Unfinished Accessible Areas (CO):  Calked or threaded 
type.  Provide bolted stack cleanouts on vertical rainwater leaders.

2.4 WATER HAMMER ARRESTORS

A. Water Hammer Arrestors:

1. Stainless steel construction, bellows type sized in accordance with PDI-WH 201, 
precharged suitable for operation in temperature range minus 100 to 300 degrees 
F and maximum 250 psi working pressure.

2.5 MIXING VALVES

A. Point of Use, Fixture Thermostatic Mixing Valves

1. A Thermostatic Mixing Valve shall be installed on the hot water supply to the 
specified fixtures. The valve shall be ASSE Standard 1070 and IAPMO cUPC 
listed and control the temperature of the hot water. It shall have a Lead Free brass 
4-port, “H” pattern body. Lead Free under counter thermostatic valves shall 
comply with state codes and standards, where applicable, requiring reduced lead 
content. The valve shall include integral check valves, integral screens and an 
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adjustment nut with locking feature. The valve shall be provided with 3/8" (10mm) 
male compression or Quickconnect fittings.

2. The thermostatic mixing valves shall maintain and limit hot water to desired 
selectable temperature between 80°F and 120°F (27°C and 49°C) with flow rates 
as low as 0.25 gpm and as high as 2.25 gpm.

3. Shall incorporate dual check valves to protect against cross-flow and integral 
screens to filter out debris.

a. Lead Free Brass body construction.

b. Shall Install easily between the stop valves and faucet.

c. Shall Include tamper resistant locking nut to prevent accidental mis-
adjustment.

d. Built-in check valves shall prevent migration of hot water to cold and cold 
water to hot water piping.

e. Shall be provided with cap for three port application.

f. Provide with Integral strainer with 40 mesh stainless steel screens to filter out 
debris.

2.6 FLOOR DRAIN TRAP SEALS

A. Description:  Push-fit EPDM or silicone fitting with a one-way membrane.

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.

D. Install water hammer arrestors complete with accessible isolation valve on hot and cold 
water supply piping to lavatory sinks or water closets and urinals.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Dual flush water closets.

B. Urinals.

C. Lavatories.

D. Sinks.

E. Fixture Sealant.

1.2 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

B. ASHRAE Std 18 - Methods of Testing for Rating Drinking-Water Coolers with Self-
Contained Mechanical Refrigeration; 2008 (Reaffirmed 2013).

C. ASME A112.6.1M - Floor-Affixed Supports for Off-the-Floor Plumbing Fixtures for 
Public Use; 1997 (Reaffirmed 2017).

D. ASME A112.18.1 - Plumbing Supply Fittings; 2018, with Errata.

E. ASME A112.19.1 - Enamelled Cast Iron and Enamelled Steel Plumbing Fixtures; 2018.

F. ASME A112.19.2 - Ceramic Plumbing Fixtures; 2018, with Errata.

G. ASME A112.19.4M - Porcelain Enameled Formed Steel Plumbing Fixtures; 1994 
(Reaffirmed 2009).

H. ASME A112.19.5 - Flush Valves and Spuds for Water Closets, Urinals, and Tanks; 
2022.

I. ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices; 
2020.

J. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 
Materials; 2023c.

K. NSF 61 - Drinking Water System Components - Health Effects; 2023.

L. NSF 372 - Drinking Water System Components - Lead Content; 2022.

1.3 SUBMITTALS

A. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility 
sizes, trim, and finishes.

B. Sustainable Design Documentation:  Submit appropriate evidence that materials used 
in potable water systems comply with the specified requirements.
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C. Sustainable Design Documentation:  Submit appropriate evidence that materials used 
in potable water systems comply with the specified requirements.

D. Maintenance Data:  Include fixture trim exploded view and replacement parts lists.

E. Warranty:  Submit manufacturer warranty and ensure forms have been completed in 
Nanuet Union Free School District's name and registered with manufacturer.

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of 
products specified in this section, with minimum three years of documented experience.

B. Potable water system components intended to dispense water for human consumption, 
including pipe and joining materials, shall comply with the following:

1. A weighted average lead content of not more than 0.25 percent as determined by 
NSF/ANSI 372.

2. NSF/ANSI 61.

C. Acceptance product marking: NSF®-61 and NSF®-372 (or NSF®-61-G) or other 
accepted certifier marks  emonstrating third party certification with these requirements.

1.5 WARRANTY

A. Provide five year manufacturer warranty for electric water cooler.

PART 2  PRODUCTS

2.1 GENERAL REQUIREMENTS

A. Potable Water Systems:  Provide plumbing fittings and faucets that comply with NSF 
61 and NSF 372 for maximum lead content; label pipe and fittings.

2.2 DUAL FLUSH WATER CLOSETS

A. WC-1/WC-2:

1. Dual Flush, wall mounted, back outlet Vitreous china with antimicrobial ceramic 
glaze

2. Elongated front rim

3. 2-1/8" fully glazed trapway

4. High efficiency siphon jet flush action

5. Shipping Weight: 40 lbs.

6. Flushometer:

a. Flush volume: 1.6/1.1 gpf
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b. Power type: hard wired

c. Activation: Employs an infrared sensor with multiple-focused, lobular sensing 
fields for high and low target detection

d. Valve: Diaphragm

e. Fixture Connection: Top spud

f. Automatically initiates a 1.1 gpf or 1.6 gpf flush based on how long the user 
remains in sensor range

g. Buttons on top of the flush valve enable manual flushing with a full or reduced 
flush in case of power outage or at restroom visitor’s discretion

h. Three-second flush delay High copper, low zinc brass castings for 
dezincification resistance Fixed metering bypass and no external volume 
adjustment to ensure water conservation

i. Valve body, Cover, Tailpiece and Control Stop shall be in compliance with 
ASTM Alloy Classification for Semi-Red Brass

j. Valve shall be in compliance to the applicable sections of ASSE 1037.

B. Water Closet Carriers:

1. Narrow Wall horizontal siphon jet water closet carrier system, with high 
performance Dura-coated cast iron main fitting with hydro-mechanically optimized 
sweep, 4" no-hub connections, and extended 2" vent. Corrosion resistant, 
adjustable 3" dia. X 6" coupling with integral test cap, designed to increase flow 
velocity and line carry, and labor saving “Neo-Seal” bonded gasket optimizes flow 
performance while reducing installation steps. Complete system includes an 
adjustable, gasketed faceplate; floor mounted foot supports; fixture bolts, trim, and 
stud protectors. Narrow wall system shall comply with all applicable requirements 
of ASME A112.6.1M up to a 500 lbs maximum static load.

2.3 WALL HUNG URINALS (UR-1/UR-2)

A. 0.125 gpf (gallons per flush)

1. Vitreous china

2. Siphon Jet Action

3. 4 1/8” Back Outlet Rough-in

4. 3/4” top spud

5. 2” I.P.S. outlet flange and rubber gasket with integral trap

B. Shipping Weight: 39 lbs

C. Flush Valve:
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1. Power type: hardwired

2. Valve: Diaphragm

3. Finish: Polished chrome

4. Courtesy Flush Override button

5. Includes 18” electrical cable

6. Flex Tube Diaphragm designed for improved life and reduced maintenance

7. Rubber Diaphragm with twin linear filtered bypass and vortex cleansing action

8. Employs an infrared sensor with multiple-focused, lobular sensing fields for high 
and low target detection

9. Latching Solenoid Operator

10. High copper, low zinc brass castings for dezincification resistance

11. Engineered Metal Cover with replaceable Lens Window

12. High Back Pressure Vacuum Breaker Flush Connection with One-piece Bottom 
Hex Coupling Nut

13. ADA Compliant Electronic Infrared Sensor for automatic “No Hands” operation

14. Adjustable Tailpiece

15. Line Powered with 6 VAC Step Down Transformer

16. 3/4” I.P.S. Screwdriver Angle Stop

17. Initial Set-up Range Indicator Light (first 10 minutes)

18. Sweat Solder Adapter with Cover Tube and Cast Wall Flange with Set Screw

19. Infrared Sensor with Multiple-focused, Lobular Sensing Fields for high and low 
target detection

20. High Copper, Low Zinc Brass Castings for Dezincification Resistance

21. Spud Coupling and Flange for 3/4” Top Spud Free Spinning, Vandal Resistant 
Stop Cap

22. Fixed metering bypass and no external volume adjustment to ensure water 
conservation

23. Valve body, Cover, Tailpiece and Control Stop shall be in compliance with ASTM 
Alloy Classification for Semi-Red Brass

24. Valve shall be in compliance to the applicable sections of ASSE 1037
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D. Carriers:

1. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and 
wall attachment, threaded fixture studs for fixture hanger, bearing studs.

2.4 LAVATORIES

A. LAV-1/LAV-2:

1. Constructed of vitreous china

2. 21-1/4"L x 18-1/8"W

3. Wall-mount installation

4. Includes wall hanger

5. Drilled for concealed arm carrier

6. Faucet:

a. 0.5 GPM flow rate, aerated spray type, polished chrome finish, hardwired 
powered deck.

b. Modular One-piece Construction with all Concealed Components above deck

c. Automatic Self-adapting Sensor Technology

d. Magnetic Solenoid Valve

e. Water Supply Connection with Flexible High-pressure Hose and Strainer

f. Appropriate Mounting Hardware included

g. 6 Volt DC Plug-in Adapter

h. Power supply: hardwired

2.5 ALL-IN-ONE LAVATORY SYSTEM (LAV-3)

A. The basin shall be designed to direct water to a trench drain and features a 300 series 
stainless steel drain cap. The basin shall be constructed of natural quartz surface, 
polished natural quartz surface made from a blend of bio-based resin, natural quartz, 
granite, and other exotic minerals, Basin Finish-Mykonos.

B. Access panel shall be composed of black, powder-coated stainless steel. Water 
supplies, valves, waste assembly, and other optional items are concealed within the 
panel.

C. Bracket design allows for flexible stud or wall blocking anchor locations. Eliminates the 
need for in-wall carriers. IAPMO certified to meet or exceed ANSI load requirements.

D. Faucet Finish- Brushed Black Stainless, 0.50 gpm (1.90 Lpm), includes soap dispenser 
and faucet in a single piece casting.
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E. Strainer and drain assembly system comes complete with 300 series stainless steel 
trench drain cap, tailpiece, and polypropylene P-trap. The multi-station system is 
configured with one drain and one set of supplies to reduce the cost associated with 
individual drains.

F. Power Supply: 120V 15A 12V DC adapter that plugs directly into the electrical outlet.

2.6 SINKS

A. Single Compartment Bowl

1. ASME A112.19.3; 31 by 22 by 11-5/8 inch  outside dimensions 20 gauge, 0.0359 
inch thick, Type 304 stainless steel, self rimming and undercoated, with ledge 
back drilled for trim.

2. Kitchen Faucets:

a. Single Handle Faucet with Pulldown Spray Head:

1) Minimum Spout Height:  17-1/8 inch.

2) Minimum Spout Reach:  8-3/4 inch.

3) Type:  Deck-mount, high arc faucet with mounting plate.

4) Spray Functions: aerated spray at 1.5 gpm, maximum.

5) ASME A112.18.1, ADA Standards, and NSF 61 compliant assembly.

6) Materials:  Ceramic disc-cartridge valve on brass body with polished 
chrome finish.

3. Single Compartment Bowl:  {rs#1}; _____ by _____ by _____ inch  outside 
dimensions 20 gauge, 0.0359 inch thick, Type 302 stainless steel, self rimming 
and undercoated, with ledge back drilled for trim.

4. Trim:  ASME A112.18.1M; chrome plated brass supply with high rise swing spout, 
vandal proof water economy aerator with maximum flow, indexed lever handles.

5. Drain: 1-1/2 inch chromed brass drain.

B. Sinks KSK-2

1. Acceptable Manufacturers:

a. Elkay LR25221 (Basis of Design)

b. Eljer.

c. Kohler Company.
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2. Single Compartment Bowl:  ASME A112.19.3; 25 by 21-1/4 by 7-3/4 inch  outside 
dimensions 18 gage, 0.0478 inch thick, Type 304 stainless steel, self rimming and 
undercoated, with ledge back drilled for trim.

a. Drain:  3-1/2 inch crumb cup and tailpiece.

3. Faucet: 1.5 GPM

a. Deck Mount Low Flow, Satin Stainless Steel, Lever Handle

b. Deck Clearance: 7-3/4"

c. Spout Reach: 8"

d. Spout Height: 13-3/4"

e. Hole Drillings: 1

f. Material: Stainless Steel

g. Valve Type: Ceramic Disc

h. Valve Connection: 3/8" Female Compression Hose Assembly

i. Faucet Hole Size (min): 1-1/2"

j. Countertop Thickness: 2-1/2

k. Spout Swing Rotation: 360°

2.7 FIXTURE SEALANT

A. Bathtub/Tile Sealant:  White silicone; ASTM C 920, Uses  M and A; single component, 
mildew resistant.

1. Applications:  Use for: Joints between plumbing fixtures and floor and wall 
surfaces.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.

B. Verify that electric power is available and of the correct characteristics.

C. Confirm that millwork is constructed with adequate provision for the installation of 
counter top lavatories and sinks.

3.2 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in 
fixture rough-in schedule for particular fixtures.
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3.3 INSTALLATION

A. Install each fixture with trap, easily removable for servicing and cleaning.

B. Provide chrome plated rigid or flexible supplies to fixtures with loose key stops, 
reducers, and escutcheons.

C. Install components level and plumb.

D. Install and secure fixtures in place with wall supports and bolts.

E. Seal fixtures to wall and floor surfaces with sealant, color to match fixture.

F. Install handicap accessible fixtures at elevations required by ADA.

G. Install non-handicap accessible fixtures at elevations recommended by the 
manufacturer. Coordinate with Nanuet School District for height of fixtures to be utilized 
by students.

H. Seal fixtures to wall and floor surfaces with one-part, mildew resistant silicone sealant; 
Dow Corning 786, Dow Corning Tub and Ceramic, Pecora 898 Sanitary Silicone, 
General Electric Sanitary SCS1700, or Bostik Silicone Rubber Bathroom Caulk.

I. Solidly attach water closets to floor with lag screws.  Lead flashing is not intended hold 
fixture in place.

3.4 INTERFACE WITH WORK OF OTHER SECTIONS

A. Review millwork shop drawings.  Confirm location and size of fixtures and openings 
before rough-in and installation.

3.5 ADJUSTING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, 
or overflow.

3.6 CLEANING

A. Clean plumbing fixtures and equipment.

3.7 PROTECTION

A. Protect installed products from damage due to subsequent construction operations.

B. Repair or replace damaged products before Date of Substantial Completion.

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.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

Basic HVAC Materials and Methods                                             230501 - 2 of 10 

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.
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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
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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. Variable Air Volume Air Terminal Units (minimum 2 hours).

4. Air Cooled Condensing Units (minimum 2 hours).

5. Cabinet Unit Heaters (minimum 1 hour).

6. Blower Coils (minimum 2 hours).

7. Rooftop Energy Recovery Ventilators (minimum 2 hours).

8. Hydronic Radiant Panels (minimum 2 hours).

9. Variable Refrigerant Volume heat pump and fan coil unit systems (minimum 4 
hours).

10. Heating only fan coil units (minimum 2 hours).

11. Controls (minimum 8 hours).

12. Exhaust Fans (minimum 2 hours).

13. Kitchen Grease Hoods and associated controls (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.
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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
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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.

C. UL (DIR) - Online Certifications Directory; Current 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 
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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 design operating pressure and 750 degrees 
F. Copper tube models shall have a 200 PSIG design operating pressure and 400 
degrees F.

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.
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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

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 Schedule 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”.
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2. Flexible hose expansion loop return fitting shall be supported to allow movement.

2.5 ACCESSORIES

A. Pipe Alignment Guides:

1. Two piece welded steel with enamel paint, bolted, with spider to fit standard pipe, 
frame with four mounting holes, clearance for insulation thickness required, 
minimum 2 inches travel.

B. Anchor Clamps:

1. Carbon steel, light weight anchor that clamps to pipe and shall be either bolted or 
welded to the structure.

2. Approximate spring force (in pounds) required for anchors by pipe size:

3. Pipe size ranges:

1) 3/4" pipe size and less: 41 pounds.

2) 1" pipe size: 46 pounds.

3) 1-1/8"/1-1/4" pipe size: 65 pounds.

4) 1-1/2" pipe size: 68 pounds.

5) 2" pipe size: 82 pounds.

6) 2-1/2" pipe size: 160 pounds.

7) 3" pipe size: 160 pounds.

8) 4" pipe size: 165 pounds.

9) 5" pipe size: 186 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 gauges and thermometers in locations where they are easily read from normal 
operating level.  Install vertical to 45 degrees off vertical.

E. 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:

1. Pumps, 0 to 100 psi.
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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. Blower Coil and In-Duct heating water coil inlets and outlets, 30 to 240 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. 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.

c. Furnished with integral leveling device for positioning and securing supported 
equipment.

d. Provides constant free and operating height.

2. 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.
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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.

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.
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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.

5. 6 Inch Pipe Size:  Isolate 60 diameters from equipment.

6. Equipment includes hydronic pumps, blower coils, air handling units and rooftop 
air handling units.

B. Equipment Isolation Schedule.

1. Cabinet Unit Heaters: Rubber in shear hangers, minimum 1/4 inches static 
deflection.

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; 2023.

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 Energy Recovery Ventilators: Nameplates.

B. Blower Coils: Nameplates.

C. Air Cooled Condensing Units: Nameplates

D. Exhaust Fans: Nameplates.

E. VAV Boxes: Nameplates.

F. Heat Pumps:  Nameplates.

G. Unit Ventilators:  Nameplates.

H. Ductwork:  Stencilled painting.

I. Piping:  Pipe markers.

J. Pumps:  Nameplates.
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2.2 NAMEPLATES

A. Letter Color:  White.

B. Letter Height:  1/4 inch.

C. Background Color:  Black.

D. Plastic:  Comply with ASTM D709.

2.3 TAGS

A. 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.

D. Install plastic tape pipe markers complete around pipe in accordance with 
manufacturer's instructions.
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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 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. 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.

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.
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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.

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.
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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.

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle.

D. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB 
agency.
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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.

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.
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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.

C. Measure air quantities at air inlets and outlets.

D. Adjust distribution system to obtain uniform space temperatures free from objectionable 
drafts and noise.
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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.
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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. HVAC Pumps.

2. Air Cooled Condensing Units.

3. Variable Refrigerant Volume Heat Pump Systems.

4. Unit Ventilators.

5. Blower Coils.

6. Fan Coil Units.

7. Terminal Heat Transfer Units.

8. Rooftop Energy Recovery Ventilators

9. Kitchen Hoods

10. Fans.

11. Air Filters.

12. Air Inlets and Outlets.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

Testing, Adjusting, and Balancing for HVAC                                             230593 - 8 of 14 

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. 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.

10. Total operating head pressure.

11. Shut off, discharge and suction pressures.

12. Shut off, total head pressure.

C. Heat Pumps:

1. Identification/number.

2. Location.

3. Manufacturer.

4. Model number.
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5. Serial number.

6. Entering DB air temperature, design and actual.

7. Leaving DB air temperature, design and actual.

8. Number of compressors.

D. Cooling Coils:

1. Identification/number.

2. Location.

3. Service.

4. Manufacturer.

5. Air flow, design and actual.

6. Entering air DB temperature, design and actual.

7. Entering air WB temperature, design and actual.

8. Leaving air DB temperature, design and actual.

9. Leaving air WB temperature, design and actual.

10. Saturated suction temperature, design and actual.

11. Air pressure drop, design and actual.

E. Heating Coils:

1. Identification/number.

2. Location.

3. Service.

4. Manufacturer.

5. Air flow, design and actual.

6. Water flow, design and actual.

7. Water pressure drop, design and actual.

8. Entering water temperature, design and actual.

9. Leaving water temperature, design and actual.

10. Entering air temperature, design and actual.

11. Leaving air temperature, design and actual.
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12. Air pressure drop, design and actual.

F. Air Moving Equipment:

1. Location.

2. Manufacturer.

3. Model number.

4. Serial number.

5. Arrangement/Class/Discharge.

6. Air flow, specified and actual.

7. Return air flow, specified and actual.

8. Outside air flow, specified and actual.

9. Total static pressure (total external), specified and actual.

10. Inlet pressure.

11. Discharge pressure.

12. Fan RPM.

G. Return Air/Outside Air:

1. Identification/location.

2. Design air flow.

3. Actual air flow.

4. Design return air flow.

5. Actual return air flow.

6. Design outside air flow.

7. Actual outside air flow.

8. Return air temperature.

9. Outside air temperature.

10. Required mixed air temperature.

11. Actual mixed air temperature.

12. Design outside/return air ratio.

13. Actual outside/return air ratio.
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H. Exhaust Fans:

1. Location.

2. Manufacturer.

3. Model number.

4. Serial number.

5. Air flow, specified and actual.

6. Total static pressure (total external), specified and actual.

7. Inlet pressure.

8. Discharge pressure.

9. Fan RPM.

I. Duct Traverses:

1. System zone/branch.

2. Duct size.

3. Area.

4. Design velocity.

5. Design air flow.

6. Test velocity.

7. Test air flow.

8. Duct static pressure.

9. Air temperature.

10. Air correction factor.

J. Duct Leak Tests:

1. Description of ductwork under test.

2. Duct design operating pressure.

3. Duct design test static pressure.

4. Duct capacity, air flow.

5. Maximum allowable leakage duct capacity times leak factor.

6. Test apparatus:



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

Testing, Adjusting, and Balancing for HVAC                                             230593 - 12 of 14 

a. Blower.

b. Orifice, tube size.

c. Orifice size.

d. Calibrated.

7. Test static pressure.

8. Test orifice differential pressure.

9. Leakage.

K. Flow Measuring Stations:

1. Identification/number.

2. Location.

3. Size.

4. Manufacturer.

5. Model number.

6. Serial number.

7. Design Flow rate.

8. Design pressure drop.

9. Actual/final pressure drop.

10. Actual/final flow rate.

11. Station calibrated setting.

L. Terminal Unit Data:

1. Manufacturer.

2. Type, constant, variable, single, dual duct.

3. Identification/number.

4. Location.

5. Model number.

6. Size.

7. Minimum static pressure.

8. Minimum design air flow.
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9. Maximum design air flow.

10. Maximum actual air flow.

11. Inlet static pressure.

M. Air Distribution Tests:

1. Air terminal number.

2. Room number/location.

3. Terminal type.

4. Terminal size.

5. Area factor.

6. Design velocity.

7. Design air flow.

8. Test (final) velocity.

9. Test (final) air flow.

10. Percent of design air flow.

N. Sound Level Reports:

1. Locations:

a. High School:

1) Art Classroom 110

2) Music Room 105

3) Band Room 107

4) Conference Room 123

b. Middle School:

1) Music Room 58

2) Resource Room 47

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; 2023c.

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; 2020.

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. New Supply Ducts connected to Barr MS RTU-2 (interior, concealed): 1-1/2" thick 
fiberglass flexible duct wrap insulation.

B. All New EXPOSED Supply Ducts (interior): Un-Insulated.

C. New Supply Ducts connected to Miller Elementary School RTU-2 (interior, concealed): 
1-1/2" thick fiberglass flexible duct wrap insulation.

D. New Supply Ducts connected to High School Blower Coil units BC-HS-5 and BC-HS-6 
(interior, concealed): 1" thick fiberglass flexible duct wrap insulation.

E. Rectangular Outside Air Ducts (interior, exposed):1-1/2" thick rigid glass fiber board 
insulation with field applied weather proofing jacketing.

F. Rectangular Outside Air Ducts (interior, concealed): 2" thick fiberglass flexible duct 
wrap insulation.

G. 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. Flexible removable and reusable blanket insulation.

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 C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal 
Insulating and Finishing Cement; 2007 (Reapproved 2019).

F. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission 
Properties by Means of the Heat Flow Meter Apparatus; 2021.

G. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric 
Cellular Thermal Insulation in Sheet and Tubular Form; 2023.

H. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for 
Commercial and Industrial Applications; 2013 (Reapproved 2019).

I. ASTM C1695 - Standard Specification for Fabrication of Flexible Removable and 
Reusable Blanket Insulation for Hot Service; 2022.

J. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 
Materials; 2023c.

K. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water 
Vapor Transmission Rate of Materials; 2022a, with Editorial Revision (2023).

L. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; 
Current Edition, Including All Revisions.

1.3 SUBMITTALS

A. Product Data:  Provide product description, thermal characteristics, list of materials and 
thickness for equipment scheduled.
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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 ASTM E84, UL 723, ASTM E84, or 
UL 723.

2.2 FLEXIBLE REMOVABLE AND REUSABLE BLANKET INSULATION

A. Insulation:  ASTM C553 Type V; flexible, noncombustible.

1. Comply with ASTM C1695.

2. K Value:  0.37 at 100 degrees F, when tested in accordance with ASTM C177 or 
ASTM C518.

3. Minimum Service Temperature:  32 degrees F.

4. Maximum Service Temperature:  500 degrees F.

5. Maximum Water Vapor Absorption:  Less than 5.0 percent by weight.

6. Color:  Green.

7. Weight:  7.65 oz/sq ft.

8. Effective Thickness:  1.25 plus/minus 0.25 inch.
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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 over 140 degrees F, insulate flanges and unions 
with removable sections and jackets.

G. 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.

H. Finish insulation at supports, protrusions, and interruptions.

I. 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. In-Duct Heating Coils: 1.5" thick flexible, removable blanket 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; 
2023.

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 2023).

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; 2023c.

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, piping tunnel areas, 
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.

e. For heating water supply and return piping branches less than 1-1/2" in size 
routed above and below active fin tube elements within fin tube enclosure 
units, insulation shall be reduced to a thickness of 1/2 inch.

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.

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.

e. Verify and document proper installation of equipment according to contract 
documents and reviewed submittals.

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.
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2. Piping systems and equipment.

3. Ductwork and accessories.

4. Terminal units.

5. Variable frequency drives.

6. Blower Coils.

7. Air Cooled Condensing Units.

8. Variable Air Volume Terminal Unit Boxes

9. Energy Recovery Units

10. Unit Ventilators

11. Fans

12. Variable Refrigerant Volume Heat Pump Systems

13. Temperature Control System

14. Testing and Balancing

15. 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.

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.
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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 (FPT):  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 (PFC):  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.

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.
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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:

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.
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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. Review test procedures to ensure feasibility, safety and equipment protection 
and provide necessary written alarm limits to be used during the tests.

g. 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.

h. 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.

i. Provide all special tools and instruments (only available from vendor, specific 
to a piece of equipment) required for testing equipment.

j. Perform and clearly document all completed startup and system operational 
checkout procedures, providing a copy to the CA.

k. Address incomplete Work and open deficiencies before functional 
performance testing.

l. 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.

m. 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.

n. Correct deficiencies (differences between specified and observed 
performance) as directed by the Director’s Representative.

o. Prepare O&M manuals according to the Contract Documents, including 
clarifying and updating the original sequences of operation to as-built 
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conditions.  Provide a copy of the O&M manuals and submittals of 
commissioned equipment to the CA for review and approval.

p. Provide training as specified.

q. 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.

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.
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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).

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 
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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. Commissining Kick-off 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.
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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.  Prefunctional checklists are 
to be filled out on Jacobs Cx software, Facility Grid.  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, 
contract documents, and DDC submittal, 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.
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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.

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.
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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.

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.
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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.

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.
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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.

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 
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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 existing  INSIGHT, Version 3.15, Graphical Control Software shall be 
upgraded to the latest version of new Desigo CC Graphical Software.  The current 
version of DESIGO is V6.0.

a. The Siemens BAS currently consists of approximately (30) networked BAS 
panels and (400) terminal unit controllers, one INSIGHT server with (1) 
concurrent user license.

b. The new DESIGO software shall include (2) concurrent user licenses.

c. The existing INSIGHT database shall be converted to new DESIGO formats

d. All existing system Trends, Reports and User Accounts shall be recreated 
within the DESIGO format.

e. Provide field panel firmware updates for (10) control panels with out-of-date 
firmware

f. Siemens shall furnish a new BAS server, 40”+ monitor, keyboard, mouse, 
exceeding the minimum recommendations of performance for DESIGO

1) Install and configure DESIGO on the new server

g. Install converted Nanuet database on the new DESIGO server

h. Install new DESIGO server in Facilities office and integrate it into the 
Siemens BAS network

3. The software upgrade shall include new Desigo graphics including:

a. Floorplans for each School – indicating approximate locations of HVAC 
Temperature control zone (Unit ventilator, FCU, VAV, UH, AHU, etc.)
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b. Representation of each school's AHUs and Rooftop Units integrated to the 
Siemens system or controlled by the Siemens BAS

c. Representation of the Heating Water systems, Pumps, variable refrigerant 
volume heat pump systems, Boilers and air-conditioning systems

d. Dashboard graphic of each schools’ exhaust fans, including a graphic of each 
building's roof plan with all rooftop equipment shown.

e. Dashboard graphics to depict a summary of important HVAC system 
information

f. Up to (80) new graphics shall be included as part of the upgrade

g. The contractor shall consult with Nanuet representatives and obtain 
agreement on Graphics format and content

4. Provide and Install all new graphics on DESIGO server

5. Verify operation of all new DESIGO graphics

6. The contractor shall include tuition for (2) multi-day training classes for up to (1) 
student per class delivered a Siemens Training Center.

7. 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.

8. 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.

9. Actuators for valves and dampers shall be electric.

10. 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.

11. Provide operator training to the Nanuet Union Free School District as described in 
Section 3.

12. Provide installation and calibration, supervision, adjustments, and fine tuning 
necessary for complete and fully operational system.
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1.2 DDC SYSTEM DESCRIPTION

A. The entire Energy Management and Control System (EMCS) shall be comprised of a 
network of interoperable, stand-alone digital controllers communicating on an open 
protocol communication network.  All information from the EMCS shall be available to 
local computers within the building via local Intranet and to remote computers or from 
multiple facilities via the Internet.  The EMCS shall be capable of communicating to 
third party systems such as HVAC, lighting, energy metering, power management, 
clock displays, security, access control, fire-life safety systems and other building 
management related devices with open, interoperable communication capabilities.

B. All labor, material, equipment and software not specifically referred to herein or on the 
plans, that are required to meet the functional intent of this specification, shall be 
provided without additional cost to the Owner.

C. The intent of this specification is to provide open protocol field mounted Direct Digital 
controls.  Open protocol, fully programmable, DDC controllers for each piece of 
mechanical equipment being controlled are mandatory.  Controls that are “packaged” 
and supplied by the manufacturer are not acceptable.  All systems as described in the 
sequence of operation shall be shown via dynamic Web based graphics with all 
pertinent system alarms for proper operation and maintenance.

D. Provide DDC controllers and all required field devices, sensors, and actuators, as 
specified herein, required for a complete and operating extension to the existing 
Apogee DDC System for the following equipment:

1. Integration to Unit Ventilator and Blower Coil Variable Refrigerant Volume (VRV) 
manufacturers furnished BACnet MS/TP compatible controls

2. Integration to kitchen grease hoood controls

3. Controls for VAV terminal units, heating coils, hydronic radiators/convectors, fan 
coil units, blower coil 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.

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, 
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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 
new DESIGO head end system.

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
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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.

13. Samples of Graphic Display screen types and associated menu penetrations to 
show hierarchy and functional interrelationships.
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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. Room schedule including a separate line for each variable air volume terminal unit 
indicating maximum airflow, minimum airflow, minimum ventilation rate, and 
heating coil flow rate.

19. Details of all BAS interfaces and connections to the work of other trades.

20. Product data sheets for all products including software.

21. 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 
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peripheral devices. After the installation, the contractor shall be responsible for the 
calibration of the system. The control system manufacturer shall be fully responsible for 
providing and loading the specified software packages, to include the loading of all 
necessary operational parameters. Any debugging of software problems shall be 
performed solely by the control system manufacturer.

B. Electrical Work and Safety Requirements:

1. Electrical work shall be in strict accordance with applicable NFPA, ANSI and UL 
requirements. Fully enclose or properly guard electrical wiring, terminal blocks 
and other high voltage contacts and mark to prevent accidental injury to 
personnel.

2. All wiring associated with and required by the control system (including power 
circuits as indicated on the drawings) shall be the responsibility of the contractor.

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.
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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. 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.

B. Coordination:
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1. Coordinate location of temperature sensors, humidity sensors and other exposed 
control sensors with plans and room details before installation.

2. Coordinate installation of control dampers, taps, control valves, airflow stations, 
etc. with the mechanical contractor.

3. Coordinate BMS equipment with all relevant divisions including, but not limited to, 
Fire Alarm to achieve compatibility with equipment that interfaces with that 
system.

4. Coordinate BMS equipment to achieve compatibility with motor starters and 
annunciation devices.

5. Coordinate IP drops, network connections, user interfaces, firewall, etc. with 
Owner’s IT representative.

6. Coordinate routing of network communication cabling with associated trades.

a. Coordinate routing of network communication cabling with associated trades.

7. Controller shall support BACnet MS/TP or BACnet/IP.

C. The Application Specific Controller shall provide for control of each piece of equipment, 
including, but not limited to the following:

1. Variable Air volume (VAV)

2. Hot water and electric reheat Coils (RH)

3. Fan Coil Units (FCU)

4. Unit Ventilators

5. Heated ceiling panels

6. DX cooling coils

D. Each Application Specific Controller shall, at a minimum, be provided with:

1. Appropriate NEMA rated enclosure

2. Power supplies as required for all associated modules, sensors, actuators, etc.

3. Each controller measuring air volume shall include a differential pressure 
transducer

4. Approvals and standards: UL916 PAZX; CUL; FCC

E. Each Application Specific Controller shall continuously perform self-diagnostics on all 
hardware and secondary network communications. The Application Specific Controller 
shall provide both local and remote annunciation of any detected component failures or 
repeated failure to establish communication to the system.
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F. Power Supply. The Application Specific controller shall be powered from a 24 VAC 
source and shall function normally under an operating range of -15% / +20%.

G. All controller configuration settings and programs shall be stored in non volatile 
memory. The controllers shall be able to return to full normal operation without user 
intervention after a power failure of unlimited duration.

H. Environment. The controllers shall function normally under ambient conditions of 23 to 
122°F (-5 to 50°C) and 5% to 95% RH (non-condensing). Provide each controller with a 
suitable cover or enclosure to protect the circuit board assembly.

1.9 ALARM PROCESSING

A. Alarms shall be classified by their alarm type. The facility shall be provided for enabling 
and disabling each individual alarm on the system.

B. Once generated, the alarm shall be processed by its associated alarm type as defined 
in the I/O Point Schedules. The alarm types shall be as follows:

1. General Mismatch

2. Critical Mismatch

3. General Binary

4. Critical Binary

5. General Analog

6. Critical Analog

7. Alarm Inhibition

C. Consequential alarm suppression algorithms shall be provided to limit the alarms 
annunciated on the DDC System to those associated with the source of the initial alarm 
condition e.g. fire alarms shall not initiate mismatch alarms, restoration of power 
following a power failure shall not initiate mismatch alarms etc.

1.10 CONFIGURATION

A. Configuration data shall be stored in the DDC Controllers or the Terminal Unit 
Controllers. Configuration data shall include but not be limited to the following:

1. The unit applicable (deg F, GPM’s, inches, etc.).

2. The point identifier (minimum of 12 characters).

3. The point alarm message if applicable (minimum of 80 characters).

4. The point descriptor (minimum of 32 characters).
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1.11 DDC STANDARD PROGRAMS

A. The device schedules included in this Specification provide details of inputs monitored 
and outputs controlled by the DDC System. All point types are described under 
Controllers elsewhere in this Specification. The DDC System shall allow for the 
following point functionality and standard programs to be available:

1. Point Override

2. Manual Start/Stop

3. Fixed Time Program

4. Optimum Start/Stop

5. Control Loops

6. Rotational Point

7. Run Time Totalization

8. KWH calculations

9. Anti-Short Cycling

10. Staggered Start

11. User Definable Software

12. General Control Requirements

1.12 INTEGRATIONS

A. The BMS shall utilize and be compatible with industry-standard integration protocols 
(BACnet and Modbus) for subsystem integration. Coordinate integration protocols with 
subsystem manufacturer.

B. In addition to the above, the BMS shall be integrated with all pump and fan VFDs via 
BACnet MS/TP or IP. All up to (20) software points shall be made available at the BMS 
for monitoring.

1.13 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.

1.14 WARRANTY

A. Warranty the direct digital control system to be free from defects in workmanship and 
material for a period of one (1) year from completion of final commissioning. Warranty 



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC                                           230923 - 12 of 80 

shall cover all costs for parts, labor, associated travel, and expenses for a period of 
twelve (12) months from completion of system demonstration.

B. Hardware and software personnel supporting this warranty agreement shall provide on-
site or off-site service in a timely manner after failure notification to the vendor.  The 
maximum acceptable response time to provide this service at the site shall be twenty-
four (24) hours.

1.15 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. The BMS shall be an extension of the existing Siemens BAS.  The existing Siemens 
INSIGHT operator software shall be upgraded to DESIGO as part of this project. 

B. Basis of Design

1. Siemens Desigo CC

a. Siemens Industry, Inc., local NY/NJ Factory Branch Office

b. Contact: Bert Vecchiarelli
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1) Email: bert.vecchiarelli@siemens.com

2) Phone: (201) 454-3842

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 TIE-IN TO EXISTING SIEMENS BMS

A. Provide a SEAMLESS tie-in to the existing Siemens BMS. The tie-in shall include 
Direct Digital Control (DDC), historical data collection, archiving and alarm, energy and 
information management for all control points specified herein.

B. Tie-in to existing site BMS of all DDC equipment and points as specified in this section 
and as required in all other referenced sections and as required to complete the 
sequences of operation outlined herein. Tie-in shall be made via an extension of the 
existing BMS.

C. Provide new color graphics for all new systems specified in this contract.

D. Revisions to all existing BMS workstations as required to incorporate the additional 
control components provided under this section. Revisions shall include, but are not 
limited to, revised graphics, update of additional firmware and/or software as required 
to accommodate new points.

2.5 SYSTEM FUNCTIONS AND PERFORMANCE

A. The BMS shall be capable of accepting inputs (analog, digital, pulsed digital, 
thermistor, and RTD) from field devices, and of producing analog and digital outputs (4 
- 20 mA DC, pulse width modulation, and 0-10 VDC) for control and monitoring 
functions in order to:

1. Adjust control parameters for process-controlled variables.

2. Initiate, define and acknowledge audible alarms.

3. Start/stop motors and position valves and dampers.

4. Initiate shutdowns due to activation of safety devices.

5. Communicate with the servers and workstations.
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2.6 SYSTEM ARCHITECTURE

A. The system architecture shall consist of a network of independent, standalone BACnet 
IP, BACnet MS/TP or Siemens P2/P1 based primary and unitary controllers.  Each 
controller shall perform all specified control and monitoring functions independently. 
Failure of one (1) control unit shall have no effect upon any other unit in the network.

B. The system architecture shall be based on a modular PC network, utilizing industry 
standard operating systems, networks and protocols.

C. The system shall allow the distribution of system functions such as monitoring and 
control and graphical user interface etc. across the network to achieve maximum 
flexibility and performance. 

D. Data communications protocol shall be BACnet and shall comply with ASHRAE 135.

E. Each DDC, unitary controller, server, and workstation shall communicate via TCP/IP or 
Siemens P1/P2.

F. Use fiber optic cabling for all Ethernet runs longer than 300 ft.

2.7 BUILDING AUTOMATION SYSTEM NETWORK - UTILIZE EXISTING SIEMENS BAS 
NETWORK.  

A. The design of the BMS shall network the BMS server, operator workstations, primary 
control panels and secondary control panels. The network architecture shall consist of 
multiple network levels. Provide a peer-to-peer Primary Network to connect the existing 
server, operator workstation(s) and all primary control panels in the building for global 
system operation. Provide secondary networks to connect from each primary control 
panel to the secondary control panels of associated terminal equipment.

B. All networked control products provided for this project shall be comprised of an 
industry standard open protocol internetwork.  Communication involving control 
components (i.e. all types of controllers and operator interfaces) shall conform to the 
ASHRAE 135 - BACnet standard. Networks and protocols proprietary to one company 
or distributed by one company are prohibited.

C. Controllers and software shall be BTL listed at the time of installation. 

D. Primary control panels may be connected to the primary network via routers if this 
follows the standard architecture of a specified manufacturer.  Provide additional 
controllers if required according to manufacturer’s standard architecture layout to 
achieve network functionality. Quantity and locations of routers, network controllers, 
and supervisory controllers to be coordinated with Engineer.

E. Access to system data shall not be restricted by the hardware configuration of the 
BMS. The hardware configuration of the BMS network shall be totally transparent to the 
user when accessing data or developing control programs.

F. The BMS design shall allow the co-existence of current and future primary control 
panels and personal computer operator workstations on the same primary network.
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G. The BMS contractor shall provide new supervisory controllers/routers as required to 
connect to all new controllers being installed as part of this project, while still keeping 
with all requirements such as spare capacity requirements, etc.

2.8 OPERATOR SERVER/WORKSTATION HARDWARE –   THE EXISTING SIEMENS 
INSIGHT OPERATOR SOFTWARE SHALL BE UPGRADED TO DESIGO AS PART OF 
THIS PROJECT.  WORK INCLUDES A NEW SERVER AND OPERATOR 
WORKSTATION.

A. Provide one (1) new Server and (1) new operator workstation. Operator workstation 
shall be located as directed by the construction manager.

B. Workstation shall be provided for command entry, information management, network 
alarm management and database management functions. All real time control functions 
shall be resident in the DDC Controllers to facilitate greater fault tolerance and 
reliability.

C. Each server/workstation shall consist of the following, at a minimum:

1. Minimum sixteen (16) GB RAM

2. One (1) 500 GB SSD

3. Processor shall have a minimum speed of 3.0 GHz with no less than 4 cores

4. Mouse and 101-key enhanced keyboard.

D. Provide a monitor of flat panel type and shall support a minimum display resolution of 
no less than 1920 x 1080 pixels. The display shall have a minimum of 27-inch visible 
area in diagonal measurement. Separate controls shall be provided for color, contrasts 
and brightness. The screen shall be non-reflective.

E. Locate the Operator Workstations in a clean, secure, dry and temperature-controlled 
environment

F. Provide software licenses for interfacing to the BAS. Load software, configure and 
setup for viewing the BAS system. 

G. Provide the PC with an operating system, such as Windows 10 Pro  or other operating 
systems compatible with the BAS software.

H. Software: Provide the following application software licenses, preloaded on the 
workstation for the Owner: MS Office Professional, Internet Explorer or equal browser, 
MS Outlook, Acrobat Reader, CAD Viewer, Antivirus. Set up an icon on the desktop to 
take the Owner directly to the BAS system login page.

2.9 BUILDING MANAGEMENT SYSTEM SOFTWARE – DESIGO CC

A. General - The parameters of the DESIGO software implementation will mirror the 
configuration parameters of the existing INSIGHT software.
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B. Provide software which includes the following capabilities.  The parameters of the 
DESIGO software implementation will mirror the configuration parameters of the 
existing INSIGHT software.

1. Scheduling and override of building operations.

2. Collection and analysis of historical data.

3. Editing, programming, storage and downloading of controller databases, 
programs and parameters.

4. The latest version Microsoft Windows environment that allows the user to run 
several applications simultaneously. Other Windows applications shall run 
simultaneously with the BMS software including, but not limited to, Word, Excel, 
Access, etc.

5. Provide a user interface that shall minimize the use of a typewriter style keyboard 
through the use of a mouse or similar pointing device and "point and click" 
approach to menu selection.

6. The operator shall be able to drag and drop information between applications 
(e.g., click on a point in the alarm screen and drag it into the dynamic trend graph 
screen to initiate a dynamic trend).

7. Operator specific password access protection shall allow the user to limit 
workstation control, display and data base manipulation capabilities for each 
object in the system. An object shall be defined as any input or output point, 
setpoint, system program, etc. The operator privileges shall “follow” the operator 
to any workstation or primary control panel that the operator logs on to. Provide a 
minimum of 1000 passwords.

8. Operators will be able to perform only those commands on the objects available 
based on their respective passwords. Menu selections displayed shall be limited 
to only those items defined for the access level of the password used to log-on.

9. An audit trail report to track system object changes that shall record operator-
initiated actions. These actions shall include, but not be limited to, changes made 
by a particular person, changes made to a specific piece of equipment and/or 
changes made during a designated time frame. The changes shall be printed and 
archived for future reference either on command or automatically, at the 
operator’s option. The operator activity tracking data shall be stored in a tamper 
proof buffer.

10. Software shall allow the operator to perform commands including, but not limited 
to:

a. Start up and shutdown of equipment.

b. Setpoint adjustment.

c. Add/modify/delete time programming.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC                                           230923 - 17 of 80 

d. Enable/disable process execution.

e. Lock/unlock alarm reporting.

f. Enable/disable totalization and/or trending.

g. Override PID loop setpoints.

h. Enter temporary override schedules.

i. Define holiday schedules.

j. Change time/date.

k. Automatic daylight savings time adjustments.

l. Enter/modify analog warning and alarm limits.

C. Reporting.  Reports in DESIGO will mirror the existing INSIGHT reports.

1. Reports shall be generated and directed to displays, printers or disk. As a 
minimum, the system shall allow the user to easily obtain the following types of 
reports:

a. A general listing of all points in the network.

b. List of all points currently in alarm.

c. List of all points currently in override status.

d. List of all disabled points.

e. List of all points currently locked out.

f. DDC Controller trend overflow warning.

g. List all weekly schedules.

D. Scheduling.  Scheduling in DESIGO will mirror the existing INSIGHT schedules.

1. Provide a graphical spreadsheet-type format for simplification of time-of-day 
scheduling and overrides of building operations. Provide schedules for 365 days 
in advance.

2. Weekly schedules shall be provided for each building zone or piece of equipment 
with a specific occupancy schedule. Temporary overrides and associated times 
may be inserted into blocks for modified operating schedules. After overrides have 
been executed, the original schedule will automatically be restored.

3. Zone schedules shall be provided for each building zone as previously described. 
Each schedule shall include all points that can be commanded residing within the 
zone. Each point may have a unique schedule of operation relative to the zone's 
occupancy schedule, allowing for sequential starting and control of equipment 
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within the zone. Scheduling and rescheduling of points may be accomplished 
easily via the zone schedule graphic.

E. Password.  New user passwords and access levels will need to be established.

1. Multiple-level password access protection shall be provided to allow the 
user/manager to limit workstation control, display, and database manipulation 
capabilities as he or she deems appropriate for each user, based on an assigned 
password.

2. Each user shall have the following: a user name (12 characters minimum); a 
password (12 characters minimum), and an access level (from 1 - 5).The system 
shall allow each user to change his or her password at will.

3. When entering or editing passwords, the system shall not echo the actual 
characters for display on the monitor.

4. A minimum of five levels of access shall be supported as follows.

a. Level 1 = Data Access and Display

b. Level 2 = Level 1 and Operator Overrides

c. Level 3 = Level 2 and Database Modification

d. Level 4 = Level 3 and Database Generation

e. Level 5 = All privileges, including Password Add/Modify

5. A minimum of 100 unique passwords, including user initials, shall be supported.

6. Operators shall be able to perform only those commands available for their 
respective passwords. Display of menu selections shall be limited to only those 
items defined for the access level of the password used to log-on.

7. The system shall automatically generate a report of log-on/log-off and system 
activity for each user. Any action that results in a change in the operation or 
configuration of the control system shall be recorded, including: modification of 
point values, schedules or history collection parameters, and all changes to the 
alarm management system, including the acknowledgment and deletion of 
alarms.

8. User-definable, automatic log-off timers of from 1 to 60 minutes shall be provided 
to prevent operators from inadvertently leaving the operator workstation logged 
on.

F. Collection and Analysis of Historical Data.  Trend collection in DESIGO will mirror the 
existing INSIGHT trend schedules.

1. Provide trending capabilities that allow the user to easily monitor and preserve 
records of system activity over an extended period of time. Any system point may 
be trended automatically at time-based intervals or changes of value, both of 
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which shall be user-definable. Trend data shall be stored on hard disk for future 
diagnostics and reporting.

2. Trend data report graphics shall be provided to allow the user to view all trended 
point data. Reports may be customized to include individual points or pre-defined 
groups of at least 6 points. Provide additional functionality to allow any trended 
data to be transferred directly to an off-the-shelf spreadsheet package such as 
Excel. This shall allow the user to perform custom calculations such as energy 
usage, equipment efficiency and energy costs and shall allow for generation of 
these reports on high-quality plots, graphs and charts.

3. Provide additional functionality that allows the user to view trended data on trend 
graph displays. Displays shall be actual plots of both historical and/or real-time 
dynamic point data. A minimum of 10 points shall be viewed simultaneously on a 
single graph. The user may pause the graph and take "snapshots" of screens to 
be stored on the hard disk for future recall and analysis. Displays shall include an 
'X' axis indicating elapsed time and a 'Y' axis indicating a range scale in 
engineering units for each point. The 'Y' axis shall have the ability to be manually 
or automatically scaled at the user's option. Different ranges for each point may 
be used with minimum and maximum values listed at the bottom and top of the 'Y' 
axis. All 'Y' axis data shall be color-coded to match the line color for the 
corresponding point.

4. Static graphs shall represent actual point data that has been trended and stored 
on disk. Exact point values may be viewed on a data window by pointing or 
scrolling to the place of interest along the graph. Provide capability to print any 
graph on the system printer for use as a building management and diagnostics 
tool.

5. Dynamic graphs shall represent real-time point data. Any point or group of points 
may be graphed, regardless of whether they have been predefined for trending. 
The graphs shall continuously update point values. At any time the user may 
redefine sampling times or range scales for any point. In addition, the user may 
pause the graph and take "snapshots" of screens to be stored on the workstation 
disk for future recall and analysis. As with static graphs, exact point values may 
be viewed and the graphs may be printed.

G. Dynamic Color Graphic Displays.  The Existing INSIGHT graphics will be used as a 
template when creating the new DESIGO graphics.  Approximately (80) system 
graphics are included.  In addition - each terminal unit with a networked Siemens 
controller (Unit vent, fan-coil unit, etc.) shall have a dedicated graphic.

1. All workstation(s) shall be provided with color graphics. All workstation(s) software 
shall include a graphical viewing and control environment and definition and 
construction of dynamic color graphic displays.

2. Provide system color graphics for each HVAC system and for each electrical, 
plumbing and/or piping system that is monitored and/or controlled by the BMS. 
Provide scaled floor plans indicating equipment location, service and system data 
as required.
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3. Provide color graphic floor plan displays and system schematics for each piece of 
mechanical equipment, including but not limited to air handling units, and hot 
water systems to optimize system performance analysis and speed alarm 
recognition.

4. The operator interface shall allow users to access the various system schematics 
and floor plans via a graphical penetration scheme, menu selection or text-based 
commands.

5. Dynamic temperature values, humidity values, flow values and status indication 
shall be shown in their actual respective locations and shall automatically update 
to represent current conditions without operator intervention.

6. The windowing environment of the PC operator workstation(s) shall allow the user 
to simultaneously view several graphics at a time to analyze total building 
operation or to allow the display of a graphic associated with an alarm to be 
viewed without interrupting work in progress.

7. Graphic generation software shall be provided to allow the user to add, modify, or 
delete system graphic displays via an off the shelf graphics package.

8. Provide libraries of pre-engineered screens and symbols depicting standard air 
handling unit components (e.g., fans, cooling coils, filters, dampers, etc.), 
complete mechanical systems (e.g., constant volume-terminal reheat, VAV, etc.) 
and electrical symbols.                       

9. Graphical displays can be created to represent any logical grouping of system 
points or calculated data based upon building function, mechanical system, 
building layout, or any other logical grouping of points that aids the operator in the 
analysis of the facility.

10. Graphical displays shall contain animation to assist the operator in determining 
status of the equipment being displayed (e.g., a fan that is energized shall rotate).

11. Provide an automatically updated, dynamic display of the site-specific BMS 
architecture indicating the status of primary and secondary controllers, PC 
workstation(s) and networks.

12. Provide a separate dynamic display page of each HVAC (AHU, RTU, heat pump, 
unit ventilator, blower coil, etc.), electrical and/or plumbing system connected to 
the BMS.

13. Provide a separate dynamic display page of each piece of terminal equipment 
(VAV box, fan coil unit, etc.) connected to the BMS.

14. Provide a separate dynamic display page for each floor, roof and zone of each 
building within the school district. At a minimum, each page shall display the 
associated space temperature readings and links to equipment located on the 
floor or in the zone.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC                                           230923 - 21 of 80 

15. Graphics shall incorporate all system integration points communicated via 
hardware or software gateways and/or interfaces. Origin of information shall be 
transparent to the operator and shall be controlled, displayed, trended, etc. as if 
the points were hardwired to the BMS.

H. System Configuration and Definition

1. All temperature and equipment control strategies and energy management 
routines shall be definable by the operator. System definition and modification 
procedures shall not interfere with normal system operation and control.

2. The system shall be provided complete with all equipment and documentation 
necessary to allow an operator to independently add, delete or modify any system 
object including primary control panel(s), operator workstations(s), secondary 
control panels, reporting definitions, control loops, energy management 
applications, time and calendar-based programming, totalization, historical data 
trending, custom control processes, graphic displays, operator passwords, alarm 
messages, etc.

3. Definition of operator device characteristics for individual points, applications and 
control sequences shall be performed using instructive prompting software.

4. Programming shall be performed with the BMS system online and shall not 
interfere with BMS system operation.

5. Inputs and outputs for any process shall not be restricted to a single primary 
control panel, but shall be able to include data from any and all other network 
panels to allow the development of network-wide control strategies. Processes 
shall also allow the operator to use the results of 1 process as the input to any 
number of other processes (cascading).

6. Provide the capability to backup and store all system databases on the 
workstation hard disk. In addition, all database changes shall be performed while 
the workstation(s) are on-line without disrupting other system operations. 
Changes shall be automatically recorded and downloaded to the appropriate 
primary control panel. Similarly, changes made at the primary control panels shall 
be automatically uploaded to the workstation, ensuring system continuity. The 
user shall also have the option to selectively download changes as desired.

7. Provide context-sensitive help menus to provide instructions appropriate with 
operations and applications currently being performed.

I. External Data Access

1. The software shall provide the ability to expose configuration properties and real-
time values through CSV files, OPC DA, OPC UA, or REST-based Web Services.

2. The software shall provide the ability for external applications to change 
configuration and real-time values through OPC DA, OPC UA, or REST-based 
Web Services.
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3. The software shall provide the ability for external applications to access historical 
Trend data through CSV files or REST-based Web Services.

4. External data access must be secured using the level of permissions configured 
for users and operator workstations.

5. Web service interfaces must allow for exchanging data (object’s values, events 
and trend series) between workstation and external applications such as facility 
management systems, enterprise applications, mobile applications or other value-
added services.

6. Documentation describing web services interfaces must be included to allow 
external developers to write applications that leverage the data exchange.

J. Data Security

1. The BAS software must allow that all communication paths between clients and 
the server are encrypted and protected against replay attacks as well as data 
manipulation.

2. Any runtime data transfer between the system server and Web Server (IIS) must 
be allowed to be encrypted by Desigo CC.

3. Communication between any Web Server (IIS) and the Web Clients must be 
allowed to be encrypted.

4. Passwords must be handled with encrypted storage and transmission

5. The software must support the use of public domain algorithms for cryptographic 
functions, including AES, DiffieHellmann, RSA, and SHA-2. No self-coded 
algorithms shall be allowed.

6. All symmetrical encryption must use 256 bit AES or stronger.

7. All asymmetrical encryption must use 2048 bit or stronger.

8. The software must support the use of commercial certificates for securing client-
server communications.

9. The software must support the use of self-signed certificates to allow local 
deployments without the overhead of obtaining commercial certificates.

10. When using self-signed certificates, the owner of the Desigo CC system is 
responsible for maintaining their validity status, and for manually adding them to 
and removing them from the list of trusted certificates.

11. The BAS software shall be compatible with the following Virus Scanners:

a. Kaspersky

b. Avira

c. McAfee
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d. Bitdefender

e. TrendMicro Office Scan

2.10 BUILDING CONTROLLER HARDWARE (B-BC)

A. If available, existing P2/P1 or BACnet building controllers may be utilized.  For new 
controllers, utilize the below specification requirements.

B. Provide all necessary hardware for a complete operating system as required. The 
Building Controller shall be able to operate as a standalone panel and shall not be 
dependent upon any higher-level computer or another controller for operation.

C. Basis of Design: Siemens PXC Series.

D. This controller shall have the BTL listing and meet the BACnet device profile of a 
Building Controller (B-BC).

1. Controller shall support BACnet MS/TP and BACnet/IP.

E. This level of controller shall be used for the following types of systems:

1. Hot water systems.

2. Air handling units.

3. Rooftop Unit systems.

4. Heat Pump systems.

F. Computing power and memory minimum:

1. A stand-alone, multi-tasking, multi-user, real-time 1.2GHz digital control 
microprocessor module.

2. Inputs shall be 16-bit minimum analog-to-digital resolution

3. Outputs shall be 10-bit minimum digital-to-analog resolution

4. Memory module (2GB, minimum) to accommodate all Primary Control Panel 
software requirements, including but not limited to, its own operating system and 
databases (see Controllers Software section), including control processes, energy 
management applications, alarm management applications, historical/trend data 
for points specified, maintenance support applications, custom processes, 
operator I/O, dial-up communications.

5. Real time clock and battery

6. Data collection/ Data Trend module sized for 10,000 data samples.

7. Flash Memory Firmware: Each Building Level Control Panel shall support 
firmware upgrades without the need to replace hardware.
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G. Communication

1. 2-Port Ethernet switch cabling compatible with star, bus or daisy chain topology.

2. WLAN connection for service, commissioning and firmware upgrade.

3. Web user interface is accessible over HTTP or securely over HTTPS.

4. Individual 3rd Ethernet port for local service/tools connection.

H. Input and Output Points Hardware

1. Input/output point expansion modules shall be installed as required to include 
20% spare capacity of points.

2. Input/output point modules shall have removable terminal blocks.

3. Monitoring of the status of all hand-off-auto switches.

4. Monitoring of all industry standard types of analog and digital inputs and outputs, 
without the addition of equipment to the primary control panel.

5. Local 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. 
Each primary control panel shall perform diagnostics on all inputs and outputs and 
a failure of any input or output shall be indicated both locally and at the operator 
workstation.

6. Graduated intensity LEDs or analog indication of value for each analog output.

7. Optional HOA (hand-off-auto module) with software configurability and LED status 
indicators.

I. Code compliance

1. Approvals and standards: UL916; CE; FCC

2. Provide UL864-UUKL where called for in the sequences of operations.

J. Accessories:

1. Appropriate NEMA rated metal enclosure.

2. Power supplies as required for all associated modules, sensors, actuators, etc.

K. The operator shall have the ability to manually override automatic or centrally executed 
commands at the primary control panels via local, point discrete, on-board 
hand/off/auto operator override switches. If on board switches are not available, 
provide separate control panels with HOA switches. Mount panel adjacent to primary 
control panel. Provide hand/off/auto switch for each digital output, including spares.

L. Panel setup, point definitions and sequencing diagrams shall be backed up on 
EEPROM memory.
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M. Power loss. In the event of the loss of power, there shall be an orderly shutdown of all 
Building 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 30 days.

N. Building Level Controllers shall have the capability to serve as a gateway between 
Modus subnetworks and BACnet objects. Provide software, drives and programming.

O. Spare Capacity: Provide enough inputs and outputs to handle the equipment shown to 
be “future” on drawings and 20% more of each point type. Provide all hardware 
modules, software modules, processors, power supplies, communication controllers, 
etc. required to ensure adding a point to the spare point location only requires the 
addition of the appropriate sensor/actuator and field wiring/tubing.

P. Environment:

1. Controller hardware shall be suitable for the anticipated ambient conditions.

2. Controllers used outdoors and/or in wet ambient conditions shall be mounted 
within waterproof enclosures and shall be rated for operation at 0°C to 49°C (32°F 
to 120°F).

3. Controllers used in conditioned space shall be mounted in dust-proof enclosures 
and shall be rated for operation at 0°C to 49°C (32°F to 120°F).

4. Controller hardware shall be optionally suitable for rooftop environments.

2.11 BACNET APPLICATION SPECIFIC CONTROLLERS (B-ASC)

A. Each Application Specific Controller shall operate as a stand alone controller capable 
of performing its user selectable control routines independently of any other controller 
in the system. Each Application Specific Controller shall provide standard applications 
and programmability to provide both reliability and flexibility. Each application specific 
controller shall be a microprocessor based, multi tasking, digital control processor.

B. Basis of Design: Siemens DXR.

C. Configurable control applications. Each Application Specific Controller model must 
have a set of pre-loaded, selectable and field-adjustable control applications 
appropriate for the secondary HVAC equipment that the controller model is intended to 
control. Specific applications must be configurable to meet the user's control strategy 
requirements, allowing for additional system flexibility.

D. Programmability: Application Specific Controllers shall be programmable. Program 
language shall be graphical.

E. The Application Specific Controller shall include all point inputs and outputs necessary 
to perform the specified HVAC control sequences. The controller shall accept input and 
provide output signals that comply with industry standards. Controllers utilizing 
proprietary control output signals shall not be acceptable. Controllers shall provide 
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outputs utilized either for two-state, modulating floating, or proportional control, allowing 
for additional system flexibility.

1. Analog inputs shall be software configurable to accept sensors using 0-10v (such 
as RH or CO2 sensors), NTC3k, NTC10k, NTC100k, Ni1000, PT1K 385, and 
resistance sensors of 1000Ω, 2500 Ω, 10K Ω, and 100k Ω . 24vDC power to drive 
active sensors shall be an option available from the controller.

2. Digital input

3. Analog Outputs shall support 0-10v HVAC control signals.

4. Digital outputs shall be AC 24V high-side switching triacs, able to switch loads of 
250 mA / 6 VA per output.

5. Every installed Application Specific Controller shall be prepared for the addition of 
occupancy, CO2 and humidity sensors

6. Additional sensors and output modules for occupancy, lighting and shade control 
within the same space as the HVAC control shall be connected as needed via a 
sub-network connection on each Application Specific Controller

7. The Application Specific Controller shall be compatible with a Siemens Room Unit 
which combines a display with CO2, temperature and humidity sensing in 1 wall 
device.

8. The Application Specific Controller shall be compatible with a Siemens Room Unit 
which combines a display with temperature sensing and configurable switches for 
lighting, shade and scene control in 1 wall device.

F. Application Specific Controller communication

1. Communication over floor level network shall be BACnet MS/TP or BACnet IP 
over Ethernet  unless otherwise required by the application.

2. Each controller that uses BACnet IP shall provide at least two Ethernet ports 
allowing the controllers to be wired in a daisy-chain configuration of up to at least 
20 controllers per chain, utilizing standard Ethernet cables of up to 300ft in length 
between each controller.

G. The Application Specific Controller shall have the BTL listing and meet the BACnet 
device profile of an Application Specific Controller (B-ASC) as specified in 
ANSI/ASHRAE 135.

1. Controller shall support BACnet MS/TP or BACnet/IP.

H. The Application Specific Controller shall provide for control of each piece of equipment, 
including, but not limited to the following:

1. Variable Air volume (VAV)

2. Hot water and electric reheat Coils (RH)
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3. Fan Coil Units (FCU)

4. Unit Ventilators

5. Baseboard radiator

6. Chilled/heated ceiling panels

7. DX cooling coils

I. Each Application Specific Controller shall, at a minimum, be provided with:

1. Appropriate NEMA rated enclosure

2. Power supplies as required for all associated modules, sensors, actuators, etc.

3. Each controller measuring air volume shall include a differential pressure 
transducer

4. Approvals and standards: UL916 PAZX; CUL; FCC

J. Each Application Specific Controller shall continuously perform self-diagnostics on all 
hardware and secondary network communications. The Application Specific Controller 
shall provide both local and remote annunciation of any detected component failures or 
repeated failure to establish communication to the system.

K. Power Supply. The Application Specific controller shall be powered from a 24 VAC 
source and shall function normally under an operating range of -15% / +20%.

L. All controller configuration settings and programs shall be stored in non volatile 
memory. The controllers shall be able to return to full normal operation without user 
intervention after a power failure of unlimited duration.

M. Environment. The controllers shall function normally under ambient conditions of 23 to 
122°F (-5 to 50°C) and 5% to 95% RH (non-condensing). Provide each controller with a 
suitable cover or enclosure to protect the circuit board assembly.

2.12 ALARM PROCESSING

A. Alarms shall be classified by their alarm type. The facility shall be provided for enabling 
and disabling each individual alarm on the system.

B. Once generated, the alarm shall be processed by its associated alarm type as defined 
in the I/O Point Schedules. The alarm types shall be as follows:

1. General Mismatch

2. Critical Mismatch

3. General Binary

4. Critical Binary
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5. General Analog

6. Critical Analog

7. Alarm Inhibition

C. Consequential alarm suppression algorithms shall be provided to limit the alarms 
annunciated on the DDC System to those associated with the source of the initial alarm 
condition e.g. fire alarms shall not initiate mismatch alarms, restoration of power 
following a power failure shall not initiate mismatch alarms etc.

2.13 CONFIGURATION

A. Configuration data shall be stored in the DDC Controllers or the Terminal Unit 
Controllers. Configuration data shall include but not be limited to the following:

1. The unit applicable (deg F, GPM’s, inches, etc.).

2. The point identifier (minimum of 12 characters).

3. The point alarm message if applicable (minimum of 80 characters).

4. The point descriptor (minimum of 32 characters).

2.14 DDC STANDARD PROGRAMS

A. The device schedules included in this Specification provide details of inputs monitored 
and outputs controlled by the DDC System. All point types are described under 
Controllers elsewhere in this Specification. The DDC System shall allow for the 
following point functionality and standard programs to be available:

1. Point Override

2. Manual Start/Stop

3. Fixed Time Program

4. Optimum Start/Stop

5. Control Loops

6. Rotational Point

7. Run Time Totalization

8. KWH calculations

9. Anti-Short Cycling

10. Staggered Start

11. User Definable Software

12. General Control Requirements



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC                                           230923 - 29 of 80 

2.15 INTEGRATIONS

A. The BMS shall utilize and be compatible with industry-standard integration protocols 
(BACnet and Modbus) for subsystem integration. Coordinate integration protocols with 
subsystem manufacturer.

B. In addition to the above, the BMS shall be integrated with all pump and fan VFDs via 
BACnet MS/TP or IP. All up to (20) software points shall be made available at the BMS 
for monitoring.

2.16 CONTROL PANELS

A. Fully enclosed, steel-rack-type cabinet with locking doors or locking removable backs.

B. Field equipment panels located indoors shall be NEMA 1. Field equipment panels 
located outdoors or subject to outdoor air conditions shall be minimum of NEMA 3R, 
provided with internal electric heater and cooling fan.

C. Coordinate installation of the control panels with the engineer/architect.

D. Coordinate power for the panels with the electrical contractor.

E. All control panels shall be provided with DIN Rail mounted screw terminal blocks. Field 
wiring shall be connected to the screw terminal blocks. It is not acceptable to terminate 
any field wiring directly to the DDC controller or any panel devices such as relay and 
transducers.  The screw terminal blocks located/attached to the DDC controller alone 
does not comply with this requirement.

F. All control devices such as relays, transformers, transducers, power supplies, 
associated I/O devices, etc. shall be installed inside the panel, not at the starter or 
electrical junction box.

2.17 SENSORS

A. Input/output sensors and devices shall be closely matched to the requirements of the 
DDC for accurate, responsive, noise-free signal input/output. Control input response 
shall be high sensitivity and matched to the loop gain requirements for precise and 
responsive control. Thermistors are acceptable for VAV terminal applications.

B. Temperature Sensors

1. Provide the following instrumentation as required by the monitoring, control, and 
optimization functions. All temperature sensors shall use platinum RTD elements 
only, nickel or silicon RTD’s and thermistors are not acceptable.

2. Temperature Transmitter Assembly – Airstream averaging type

a. The assembly shall consist of a capillary type 1000-ohm platinum RTD 
housed in a flexible sheath contained in housing suitable for duct mounting.

3. Temperature Transmitter Assembly – Airstream non-averaging type



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC                                           230923 - 30 of 80 

a. The assembly shall consist of an insertion type 1000-ohm platinum RTD 
mounted on a 12-inch probe (or duct diameter) contained in a housing 
suitable for duct mounting.

4. For outside air application mount with weather protection and sun shield.

5. Low Temperature Limit Switch (Freezestat) – Airstream

a. The low temperature limit switch shall be of the automatic reset type with 
Double Pole/Single Throw snap acting contacts rated for 16 amps at 
120VAC.

b. The sensing element shall be a minimum of 15 feet in length and shall react 
to the coldest 18-inch section. Element shall be mounted horizontally across 
duct in accordance with manufacturers recommended installation 
procedures.

c. Provide one freezestat per coil section or a maximum of 18 square feet 
whichever is more provides more coverage.

6. Temperature Transmitter – Space

a. The assembly shall consist of a 1000-ohm platinum RTD contained in a 
decorative ventilated enclosure similar in appearance to room thermostats.

b. Temperature transmitters for terminal unit applications (such as VAVs, FCUs, 
etc.) may utilize industry-standard KNX protocol.

c. Cover type (i.e. indicating, adjustable, blank), colors, and final installation 
locations shall be as reviewed approved by the architect, owner, and 
engineer. In general, occupied spaces (i.e. offices, conference rooms, etc.) 
shall be provided with indicating temperature display (LCD) and setpoint 
adjustment (±3°F); transient spaces (i.e. open office area, hallways, etc.) 
shall be provided with blank non-indicating and non-adjustable sensors. Note: 
All adjustable sensors are subject to ADA requirements.

7. Temperature Transmitter – Liquid Immersion

8. Sensing element               RTD

a. Temperature range           Suitable for application

b. Output signal                     4-20 mA

c. Accuracy                           ±0.15°F

d. Provide Type 304 stainless steel thermowell for each liquid immersion 
temperature sensing element.

e. Siemens Q series Sensors

C. Humidity Sensors, Siemens Q Series Sensors
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1. Relative Humidity – Space

a. Sensor Humidity range     0 to 100%

b. Accuracy                           ±4% RH (20-80% RH).

c. Sensing element               Digital Sensor IC (capacitive)

d. Provide with readable LCD display where indicated in the sequences or 
drawings

e. For rooms with temperature sensing as well, provide a combined 
temperature/humidity sensor or provide units with matching cover.

2. Relative Humidity – Duct

a. Sensor humidity range      0 to 100%

b. Accuracy                           ±2%

c. Sensing element               Digital Sensor IC (capacitive)

d. Output signal                     4-20 mA/0-5V/0-10V selectable

e. Calibration adjustment      adjustable to ±5% RH

3. Outside-Air Sensors: Provide duct-mounted sensor with element guard and 
mounting plate.

D. Carbon Dioxide Transmitters

1. Carbon Dioxide – Space

a. Sensor range                    0-2000 ppm

b. Accuracy                           ±(30 ppm + 4% of measured value)

c. Provide with readable LCD display where indicated in the sequences or 
drawings

d. For rooms with temperature sensing as well, provide a combined 
temperature/humidity sensor or provide units with matching cover.

2. Carbon Dioxide – Duct

a. Sensor range                    0-2000 ppm

b. Accuracy                           ±(50 ppm + 2% of measured value)

c. Output signal                     4-20 mA/0-5V/0-10V selectable

E. Pressure Sensors/Switches

1. Airside Differential Pressure Transmitter
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a. Non-directional sensor with suitable range for expected input, and 
temperature compensated.

b. Assembly to include integral mounting bracket

c. Accuracy                           ±1% of Full Scale

d. Output                               4 to 20 mA or 0-10 VDC (selectable)

e. Static Pressure Ranges

1) Building                       0 to 0.25 inches wg.

2) Duct                             0 to 5 inches wg.

3) AHU Filter                   0 to 1 inch wg. (Coordinate with manufacturer)

2. Airside Static Pressure Switches

a. Diaphragm type air differential pressure switches with die cast aluminum 
housing, adjustable setpoint, minimum 5 amp switch rating at 120VAC, SPDT 
switches. Switch pressure range and set point shall be suitable for the 
application. High and low ports shall be 1/8 inch NPT connected to angle type 
tips designed to sense pressure.

b. Reset-type based on applications:

1) Fan status                   Automatic Reset

2) Hi/Lo Static Safety      Manual Reset

c. Provide AFS Series as manufactured by Siemens, Cleveland Controls or pre-
approved equal.

F. Water Differential Pressure Transmitter

1. Wet-to-wet differential pressure transmitter shall be direct acting for gas or liquid 
service. Pressure range shall be suitable for system and applications.

2. Transmitter shall meet the following criteria:

a. Supply Voltage            15 - 30 VDC

b. Output                         2-wire proportional output, 4 to 20 mA

c. Housing                       NEMA 4 with LCD Display

d. Operating Temp          -4ºF - 185ºF

e. Accuracy                     ±1.0% FS

3. Transmitter shall be furnished with factory-assembled 5-valve manifold.

4. Provide Siemens QBE series or Setra Model 231, or approved equal.
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G. Water Differential Pressure Switch

1. Differential pressure switch shall contain brass bellows which shall operate snap-
acting SPDT contacts.

2. High- and low-sensing ports shall be 1/4 inch NPT.

3. Adjustable operating range shall be capable of sustaining 75 psig in either 
direction.

H. Current-Sensing Relays

1. Relay shall be field-adjustable for detecting AC current levels in equipment 
served. Relay shall be non-latching and shall have no time delay. Nominal input 
voltage and current-sensing range shall be selected based on electrical 
characteristics of equipment served. Relay shall be installed on one (1) lead of the 
load side of motor feed. Relay contacts shall be Form C-rated for 5A at 120 VAC.

I. Electromagnetic In-line Flow Meter

1. Flow meter shall be an inline electromagnetic flowmeter complete with NIST 
traceable, wet calibrated flow-measuring element, transmitter, visual display, 
ANSI Class 150 or 300 mounting flanges, and calibration certificate.

2. Flowmeter shall be constructed, calibrated and scaled for the intended application 
in terms of pipe size, pipe material, installation requirements, expected flow rate, 
ambient conditions and fluid characteristics which include but are not limited to 
pressure, temperature, conductivity and viscosity.

3. Flow meter shall meet the following criteria:

a. Sensing Technology         Electromagnetic velocity-measuring element

b. Accuracy                           ±0.2% for 1.6 to 33.0 ft/s, ±0.0033 ft/s for <1.6 ft/s

c. Power Supply                    20-28 VAC @ 50/60 Hz or 120-240 VAC @ 50-
60Hz

d. Display

1) Three (3) Button programming keys

2) 16-character, 8-line graphic LCD display

e. Outputs

1) Two (2) digital outputs.

f. Two (2) analog outputs

4. Flow meter shall meet the following material construction specifications:

a. Enclosure Rating              IP67



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC                                           230923 - 34 of 80 

b. Outer Body                        Epoxy-painted carbon steel

c. Flow tube                          304 stainless steel

d. Integral liner                      Based on operating temperature/fluid

e. Maximum Pressure           580 psig

f. Maximum Temperature     266°F

g. End connections               ANSI Class 150 (or as per application)

5. Provide remote mounting of display at eye level for applications where flow sensor 
is located above 10 ft. For all other locations, transmitter shall be mounted to flow 
sensor assembly.

6. Flow meter shall be Onicon Model FT-3000 Series, or approved equal.

J. Electromagnetic Insertion Flow Meter

1. Flow meter shall be an insertion electromagnetic flowmeter complete with NIST 
traceable, wet calibrated flow-measuring element, integral transmitter, installation 
valves, installation depth gage and calibration certificate. Flowmeter shall be wet 
tappable, allowing insertion and removal from the flow stream without system 
shutdown.

2. Flowmeter shall be constructed, calibrated and scaled for the intended application 
in terms of pipe size, pipe material, installation requirements, expected flow rate, 
ambient conditions and fluid characteristics which include but are not limited to 
pressure, temperature, conductivity and viscosity.   

3. Flow meter shall meet the following criteria:

a. Sensing Technology         Electromagnetic velocity-measuring element

b. Accuracy                           ±1.0% for 2.0 to 20.0 ft/s, ±0.02 ft/s for <2.0 ft/s

c. Power Supply                    20-28 VAC @ 50/60 Hz or 120-240 VAC @ 50-
60Hz

d. Outputs

1) One (1) scalable pulsed output.

2) One (1) analog output, field selectable 4-20 mA or 0-10 V.

4. Flow meter shall meet the following material construction specifications:

a. Wetted components          316 stainless steel

b. Maximum Pressure           400 psig

c. Enclosure                          NEMA 4
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d. End connections               1” Male NPT Hot Tap Adapter fitting

e. Installation shall be through 1” full port isolation valve.

5. Flow meter shall be Onicon Model F-3500 Series, or approved equal.

K. Turbine Insertion Flow Meter – Utilize only for closed piping systems

1. Flow meter shall be insertion turbine flowmeter complete with NIST traceable, wet 
calibrated flow-measuring element, integral transmitter, installation valves, depth 
gage and calibration certificate. Flowmeter shall be wet tappable, allowing 
insertion and removal from the flow stream without system shutdown.

2. Flowmeter shall be constructed, calibrated, and scaled for the intended 
application in terms of pipe size, pipe material, installation requirements, expected 
flow rate, ambient conditions and fluid characteristics which include but are not 
limited to pressure, temperature, conductivity, and viscosity. Flow meter shall 
meet the following criteria:

a. Sensing Technology         Dual axial turbine flow-measuring element

b. Accuracy                           ±1% for 3 to 30 ft/s, ±2% for 0.4 to 20 ft/s

c. Power Supply                    20-28 VAC @ 50/60 Hz

d. Outputs

1) One (1) scalable pulsed output.

2) One (1) analog output, field selectable 4-20 mA or 0-10 V.

3. Flow meter shall meet the following material construction specifications:

a. Wetted components          316 stainless steel

b. Maximum Pressure           400 psig

c. Enclosure                          NEMA 4

d. End connections               1” Male NPT Hot Tap Adapter fitting with 1” full port 
isolation valve.

4. Flow meter shall be Onicon Model F-1000 Series, or approved equal.

2.18 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
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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.

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. 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.

f. Valves shall have sufficient stuffing box protection to ensure against leakage 
at hydrostatic head involved. Control valve operators shall be sized to close 
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against differential pressure equal to the design pump head plus 10 percent. 
Valve leakage shall meet or exceed ANSI Class IV leakage (0.01% of rated 
valve capacity).

g. Two-way Modulating Control Valves – 2-1/2” and larger

1) Two-way modulating control valves shall be globe-style with equal 
percentage flow characteristic for water service and linear flow 
characteristic for steam service.

(a) Performance:

(1) Pressure Rating                ANSI 125 or 250

(2) Close-off Pressure            Pump head plus 10%

(3) Leakage                            ANSI Class IV

(4) Temperature Range         34 to 250°F

(5) Rangeability                      100:1

(b) Material construction:

(1) Body                                  Cast Iron

(2) End Connection                ANSI Flanged

(3) Trim                                   Bronze

(4) Stem                                  Stainless Steel

(c) Input power voltage shall be 24VAC.

(d) Control signal to valves shall be via hardwired analog output (0-10 
VDC).

(e) Valves shall be Siemens Flanged Iron Two-Way Globe Valves, or 
approved equal.

h. Three-way Modulating Control Valves – 2-1/2” and larger

1) Three-way modulating control valves shall be globe-style with equal 
percentage flow characteristic.

(a) Performance:

(1) Pressure Rating                ANSI 125 or 250

(2) Close-off Pressure            Pump head plus 10%

(b) Leakage                            ANSI Class IV

(1) Temperature Range         34 to 250°F
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(2) Rangeability                      100:1

(c) Material construction:

(1) Body                                  Cast Iron

(2) End Connection                ANSI Flanged

(3) Trim                                   Bronze

(4) Stem                                  Stainless Steel

(d) Input power voltage shall be 24VAC.

(e) Control signal to valves shall be via hardwired analog output (0-10 
VDC).

(f) Valves shall be Siemens Flanged Iron Three-Way Globe Valves, or 
approved equal.

i. Motorized Isolation Valves – Up to 2”

1) Valve shall be suitable for hot water service. Isolation valve shall be line-
sized, full-port ball valve.

2) Performance:

3) Pressure Rating                360 psig

(a) Close-off pressure            200 psi

(b) Temperature Range         35 to 250°F

(c) Valves shall meet the following material construction specifications:

4) Body                                  Forged brass

5) End Connection                NPT female

6) Ball                                    Stainless steel

7) Stem                                  Stainless steel

8) Ball Seats                          Teflon PTFE

9) Stem Seal                         EPDM O-rings

10) Input power voltage shall be 24VAC.

11) Valves shall be two-position (on/off) and provided with open and closed 
endswitches.

12) Valves shall be as manufactured by Belimo, Siemens, or approved 
equal.
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j. High Performance Motorized Butterfly Valves for Isolation – 2-1/2” and larger

1) Valve shall be suitable for chilled and hot water service. Valve shall be 
line-sized.

2) Performance:

(a) Pressure Rating                ANSI Class 200, 740 psig

(b) Close-off pressure            Suitable for application

3) Temperature Range         -62 to 500°F

4) Valves shall meet the following material construction specifications:

(a) Body                                  Carbon steel

(b) End Connection                Lugged

(c) Disc                                   Stainless steel

5) Stem                                  Stainless steel

(a) Seat                                   PTFE

6) Valve Actuator

(a) Input Power                       120 VAC or 24 VAC

(b) Signal                                Two position (on/off)

(c) Enclosure Rating              NEMA 4 or greater

(d) Limit Switches                   Integral opened and closed

(e) Torque                               Suitable for application close-off

(f) Manual Override               Handwheel

(g) Valve and actuator shall be as manufactured by Siemens, Bray, or 
approved equal.

D. 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.

E. CURRENT SWITCHES.
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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.

2.19 AIRFLOW MEASURING DEVICES

A. 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.

(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.
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(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:

(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.
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8) One analog output shall be airflow (AO1), while the second output 
(AO2) shall be configurable as average temperature (default), 
adjustable airflow alarm or system alarm.

(a) When the alarm is active, the alarm condition shall be indicated on 
the LCD display.

(b) Alarm reset shall be manual or automatic.

(c) Alarm set points shall be adjustable by type, tolerance, delay, 
disable/enable, and analog signal indication for AO2.

9) RS-485 network communications shall provide the average airflow rate, 
average temperature, system status alarm, Hi-Lo airflow alarm, 
individual sensor node airflow rates and individual sensor node 
temperatures.

10) Each transmitter shall provide one dry contact relay with onboard 
jumper to drive a remote LED.  The relay shall be rated for no less than 
30 VDC or 24 VAC @ 3 amp max and user configurable as N.O. or N.C. 
during set up.

11) The transmitter shall have a built-in field adjustment wizard for one or 
two point output adjustments to the factory calibration, when required.

12) The transmitter shall be powered by 24 VAC (22.8 to 26.4 under load) 
@8 V-A.

13) The transmitter shall provide an integral LCD display for display of 
airflow, temperature and alarms; and a pushbutton user interface for 
configuration and diagnostics.

14) The transmitter shall be mounted in an environment protected from 
direct contact with water.

15) The transmitter shall independently process the airflow and temperature 
of each sensor node prior to averaging and output.

16) The transmitter shall use a “watchdog” timer circuit to ensure continuous 
operation in the event of brown-out and/or power failure.

d. Performance and calibration

1) Each sensing node shall have an airflow accuracy of ±3% of reading 
(typical) ±4% max. from 0 to 3,000 FPM (15.24 m/s) over a temperature 
range of 0° F to 160° F (-18° to 71° C).  Airflow accuracy shall be 
maintained at lower operating temperatures of -20° F to 160° F (-29° C 
to 71° C) but the velocity range shall be limited to 0 - 2,000 FPM (10.2 
m/s).

(a) Accuracy shall include the combined uncertainty of the sensor 
nodes and transmitter.
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(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.

B. Large Ducts and Intakes Air Measuring Devices:

1. Airflow Measurement Devices (AMD) with Temperature Output and Airflow 
Alarming Capability

a. General

1) Provide one AMD for each measurement location provided on the plans, 
schedules and/or control diagrams to determine the average airflow rate 
and temperature at each measurement location.

2) Each AMD shall be provided with a microprocessor-based transmitter 
and one or more sensor probes.

(a) Devices that have electronic signal processing components on or in 
the sensor probe are not acceptable.

3) Airflow measurement shall be field configurable to determine the 
average Actual or Standard mass airflow rate.
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(a) Actual airflow rate calculations shall have the capability of being 
corrected by the transmitter for altitudes other than sea level.

4) Temperature measurement shall be field configurable with velocity 
weighted average as the default, or manual selection of arithmetic 
average temperature.

b. Sensor Probes

1) Sensor probes shall be constructed of gold anodized, 6063 aluminum 
alloy tube.

2) Sensor probe mounting brackets shall be constructed of 304 stainless 
steel.

3) Probe internal wiring between the connecting cable and sensor nodes 
shall be Kynar coated copper.

(a) PVC jacketed internal wiring is not acceptable.

4) Probe internal wiring connections shall consist of solder joints and spot 
welds.

(a) Internal wiring connections shall be sealed and protected from the 
elements. They shall be capable of direct exposure to water without 
affecting instrument operation.

(b) Connectors of any type within the probe are not acceptable.

(c) Printed circuit boards within the probe are not acceptable.

5) Each sensor probe shall be provided with an integral, FEP jacket, 
plenum rated CMP/CL2P, UL/cUL Listed cable rated for exposures from 
-67° F to 392° F (-55° C to 200° C) and continuous and direct UV 
exposure.

(a) Plenum rated PVC jacket cables are not acceptable.

6) Each sensor probe cable shall be provided with a connector plug with 
gold plated pins for connection to the transmitter.

7) Each sensor probe shall contain one or more independently wired 
sensing nodes.

8) Sensor node airflow and temperature calibration data shall be stored in 
a serial memory chip in the cable connecting plug and not require 
matching or adjustments to the transmitter in the field.

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 
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test result of 100% survival rate in a 30 day saltwater and acid vapor 
test.

(a) Devices that use epoxy or glass encapsulated chip thermistors are 
not acceptable.

(b) Devices with exposed leads are not acceptable.

10) Each thermistor shall be individually calibrated at a minimum of 3 
temperatures to NIST-traceable temperature standards.

11) Each sensor node shall be individually calibrated at 16 measurement 
points to airflow standards directly calibrated at NIST to the NIST Laser 
Doppler Anemometer (LDA) primary velocity standard and have an 
accuracy of ±2% of reading over the entire calibrated airflow range of 0 
to 5,000 FPM (25.4 m/s).

(a) Upon request the manufacture shall submit for AMD approval a 
copy of the NIST report of calibration used for the reference 
standard used.

(b) Devices claiming NIST traceability to third party laboratories and 
not directly to NIST are not acceptable

(c) Devices calibrated against standards other than the NIST LDA are 
not acceptable.

12) Accuracy shall include the combined uncertainty of the sensor nodes 
and transmitter.

13) The installed airflow accuracy shall be:

(a) Ducts - ±3% of reading when installed in accordance with the 
manufactures recommended placement guidelines.

(b) Non-ducted Outdoor Air intakes - better than or equal to ±5% of 
reading when installed in accordance with the manufactures 
recommended placement guidelines.

14) Devices whose overall accuracy is based on individual accuracy 
specifications of the sensor probes and transmitter shall demonstrate 
compliance with this requirement over the entire operating range.

15) Each sensing node shall have a temperature accuracy of ±0.15° F 
(0.08° C) over an operating range of -20° F to 160° F. (-28.9° C to 71.1° 
C) and humidity range of 0 to 100% RH.

16) Sensor nodes provided shall be as follows:

(a) The number of sensor housings provided for each location shall be 
as follows:
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(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.

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.
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(a) Separate integration buffers shall be provided for display airflow 
output, airflow signal output (analog and network) and individual 
sensor output (IR-interface).

7) The transmitter shall be capable of providing a high and/or low airflow 
alarm with user-defined set point and % of set point tolerance.  Alarm 
shall be capable of being manually or automatically reset and low-limit 
cutoff value may be selected to disable the alarm.  An alarm delay 
function shall also be field defined.

8) The transmitter shall be capable of identifying an AMD malfunction via 
the system status alarm and ignore any sensor node that is in a fault 
condition.

9) The transmitter shall be capable of field configuration, diagnostics and 
include Field Output Adjustment Wizard that allows for a one or two 
point field adjustment to factory calibration for installations that require 
adjustment.

10) The transmitter shall be provided with a 16-character, alpha-numeric, 
LCD display.

11) The transmitter shall be provided with two field selectable (0-5/0-10 
VDC or 4-20mA), scalable, isolated and over-current protected analog 
output signals (AO1=airflow, AO2=temperature or alarm), in 
combination with:

(a) one isolated RS-485 (field selectable BACnet MS/TP or Modbus 
RTU) network connection

12) The analog signal capability shall include two output terminals: the first 
(AO1), shall provide the total airflow rate and the second output (AO2) 
shall be field configurable to provide one of the following:

(a) temperature

(b) low and/or high airflow user-defined set point alarm, or

(c) system status alarm

13) The transmitter shall also be available with a single isolated LonWorks 
Free Topology network interface.  Transmitters shall be available 
alternatively with one USB connection for thumb-drive data logging of 
sensor data.  Neither of these options shall include analog output 
signals.

14) The network communications RS-485 (BACnet MS/TP or Modbus RTU) 
or Ethernet (BACnet Ethernet or BACnet IP, Modbus TCP and TCP/IP) 
shall provide: the average airflow rate, temperature, hi and/or low airflow 
set point alarm, system status alarm, individual sensor node airflow 
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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.

C. Rooftop Energy Recovery Unit Outside Air Intake Measuring Devices:

1. Airflow Measurement Device (AMD) with Temperature Output and Integral Airflow 
Alarming

a. General

1) Provide one AMD with temperature output and an integral airflow alarm 
for each measurement location provided on the plans, schedules and/or 
control diagrams to determine the average airflow rate and temperature 
at each measurement location.

2) Each AMD shall be provided with a remotely mounted microprocessor-
based transmitter and one or two sensor probes.

(a) Devices that have electronic signal processing components in the 
sensor probe are not acceptable.

3) Airflow measurement shall determine the average actual airflow rate.
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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.

(a) All printed circuit board interconnects and test points shall be gold 
plated.
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(b) All printed circuit boards shall be electroless nickel immersion gold 
(ENIG) plated.

2) All integrated circuitry shall be temperature rated as ‘industrial-
grade’.  Submissions containing ‘commercial-grade’ integrated circuitry 
are not acceptable.

3) The transmitter shall be capable of determining the average airflow rate 
and temperature at each of the sensor nodes in the array.

4) The transmitter shall be capable of identifying an AMD malfunction and 
ignore any sensor node that is in a fault condition.

5) The transmitter shall be provided with one of the following:

(a) Two scalable, protected and field selectable analog output signals 
(0-5 / 1-5 VDC or 0-10 / 2-10 VDC, choose one), or

(b) One non-isolated RS-485 network connection (field selectable 
BACnet MS/TP or Modbus RTU).

6) One analog output shall be airflow (AO1), while the second output 
(AO2) shall be configurable as airflow (independent of AO1 for dual 
outputs), average temperature (default), adjustable airflow alarm or 
system alarm.

(a) When the alarm is active, the alarm condition shall be indicated on 
the LCD display.

(b) Alarm reset shall be manual or automatic.

(c) Alarm set points shall be adjustable by type, tolerance, delay, 
disable/enable, and analog signal indication for AO2.

7) RS-485 network communications shall provide the average airflow rate, 
average temperature, Hi-Lo airflow alarm, system status alarm, 
individual sensor node airflow rates and individual sensor node 
temperatures.

8) Each transmitter shall provide one dry contact relay with onboard 
jumper to drive a remote LED.  The relay shall be rated for no less than 
30 VDC or 24 VAC @ 3 amp max.

9) The transmitter shall have a built-in field adjustment wizard for one or 
two point output adjustments to the factory calibration, when required.

10) The transmitter shall be powered by 24 VAC (22.8 to 26.4 under load) 
@8 V-A.

11) The transmitter shall provide an integral LCD for the display of airflow, 
temperature and alarms; and a pushbutton user interface for 
configuration and diagnostics.
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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).

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.
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(a) Devices claiming compliance with the UL Listing based on 
individual UL component listings are not acceptable.

2.20 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.

E. PROJECT MANAGEMENT

1. Provide a designated project manager who will be responsible for the following:

a. Construct and maintain project schedule
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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.

F. Conceal cable, except in mechanical rooms and areas where other conduit and piping 
are exposed.

G. Install exposed cable in EMT raceways.

H. Install concealed cable in enclosed vertical chases and within furred walls as open 
plenum rated cable.

I. Install outdoor cabling in water-tight EMT or galvanized rigid conduit.

J. Bundle and harness multiconductor instrument cable in place of single cables where 
several cables follow a common path.

K. Install wire and cable with sufficient slack and flexible connections to allow for vibration 
of piping and equipment.

L. Plenum Rated Cable to be used in accessible locations above ceilings (i.e. open 
ceilings and drop-ceilings).

M. Install, connect and wire the items included under this Section. This work includes 
providing required conduit, wire, fittings, and related wiring accessories.
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1. Provide wiring for thermostats, aquastats, and all control and alarm devices for all 
Sections of the Specifications and wiring for all break-glass stations furnished 
under this Section.

2. Power for each direct digital control unit, field equipment panel, workstation, 
server, controller, shall be taken from dedicated power circuits as indicated on the 
electrical drawings. Power type (normal, emergency, life-safety, etc.) shall be 
determined on Electrical Drawings.  If no guidance is included on the electrical 
drawings all power wiring shall be ‘normal’ power or match that of the associated 
mechanical equipment. Wiring and conduit between the electrical junction boxes 
and all direct digital control units, field equipment cabinets, workstation, server 
and unitary controllers, etc., shall be furnished and installed by this Section of the 
Specifications.

3. Provide conduit and control wiring for devices specified in this Section.

4. Provide control and signal wiring between the DDC system and equipment 
provided by other Sections such as pumps, variable frequency drives, etc.

5. Provide all control wiring for variable air volume and constant air volume terminal 
units.

N. All wiring in Mechanical Equipment Rooms, communications or electrical closets shall 
be in approved raceways (cable tray, conduit, EMT, etc.). Open wiring strung above 
accessible ceilings shall be plenum-rated cable, bundled together and protected from 
mechanical damage. Wiring shall be independently supported from the building 
structure with bridal rings and clips. The supporting of wiring from mechanical ductwork 
or piping shall not be acceptable. Provide individual supports for conduit. Where 
conduit is required, this Contractor shall be responsible for providing all conduit serving 
DDC system. DDC system wiring (i.e. power, control, communication, sensor or 
interlock) shall not be installed in conduits, provided under another section of the 
specification unless noted otherwise. DDC system wiring shall not “share” conduits with 
any other system unless noted otherwise.

O. 120 VAC circuits used for control and instrumentation shall be taken from panelboards 
provided under the Electrical Section. The electrical section shall provide junction 
boxes local to the BMS devices and equipment. Final connection between junction box 
and BMS devices shall be furnished by this Contractor.

P. RS-485 Cabling

1. RS-485 cabling shall be used for BACnet MS/TP networks.

2. RS-485 shall use low capacitance, 20-24 gauge, twisted shielded pair. 

3. The shields shall be tied together at each device.

4. The shield shall be grounded at one end only and capped at the other end.

5. Provide end of line (EOL) termination devices at each end of the RS-485 network 
or subnetwork run, to match the impedance of the cable, 100 to 120 Ohm.
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Q. Ethernet Cabling

1. Ethernet shall not be run with any Class 1 or low voltage Class 2 wiring.

2. CAT6, unshielded twisted pair (UTP) cable shall be used for BAS Ethernet.

3. Solid wire shall be used for long runs, between mechanical rooms and between 
floors.  Stranded cable can be used for patch cables and between panels in the 
same mechanical room up to 50 feet away. 

4. When the BAS Ethernet connects to an Owner’s network switch, document the 
port number on the BAS As-builts.

R. Fiber-Optic Cabling

1. All fiber optic cabling shall be 50/125-micrometer, laser-optimized (multi-mode 
OM3/OM4), duplex (2-strand) fiber, optical fiber cable with plenum-rated jackets. 
Minimum bend radius shall be 7.5mm. Industry standard LC style connectors shall 
be usedFiber optic cabling shall be manufactured by Corning.

2. Maximum pulling tensions as specified by the cable manufacturer shall not be 
exceeded during installation. Post-installation residual cable tension shall be 
within cable manufacturer’s specifications.

3. All cabling and associated components shall be installed in accordance with 
manufacturers’ instructions. Minimum cable and unjacketed fiber bend radii, as 
specified by cable manufacturer, shall be maintained.

4. All terminations shall be made into a patch panel, designed for such use. Free air 
terminations with patch panels are prohibited.

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.

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
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1. Room instruments, including but not limited to wall mounted thermostats and 
sensors located in occupied spaces shall be mounted 48 inches above the 
finished floor unless otherwise shown.

C. Instrumentation Installed in Piping Systems

1. Thermometers and temperature sensing elements installed in liquid systems shall 
be installed in thermowells.

2. Gauges in piping systems subject to pulsation shall have snubbers.

D. Duct Smoke Detectors

1. Duct smoke detectors will be provided by the Fire Alarm System Contractor in 
supply and return air ducts in accordance with Division 26

2. Contractor shall connect the DDC System to the auxiliary contacts provided on 
the Smoke Detector as required for system safeties and to provide alarms to the 
DDC system.

E. Temperature Limit Switch

1. A temperature limit switch (Low Temperature Detector) shall be provided to sense 
the temperature.

2. A sufficient number of temperature limit switches shall be installed to provide 
complete coverage of the duct section.

3. Manual reset limit switches shall be installed in approved, accessible locations 
where they can be reset easily.

4. The temperature limit switch sensing element shall be installed in a serpentine 
pattern and in accordance with the manufacturer's installation instructions.

5. Each bend shall be supported with a capillary clip. Provide 3 m of sensing 
element for each 1 m2 (1 ft of sensing element for each 1 ft2) of coil area.

F. Averaging Temperature Sensing Elements

1. Sensing elements shall be installed in a serpentine pattern.

2. Averaging sensors shall be installed in a serpentine manner vertically across the 
duct. Each bend shall be supported with a capillary clip.

G. Differential air static pressure.

1. Supply Duct Static Pressure: Pipe the high-pressure tap to the duct using a pitot 
tube. Pipe the low-pressure port to a tee in the high-pressure tap tubing of the 
corresponding building static pressure sensor (if applicable) or to the location of 
the duct high-pressure tap and leave open to the plenum.

2. The piping to the pressure ports on all pressure transducers shall contain a 
capped test port located adjacent to the transducer.
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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.

3.5 ACTUATORS

A. Mount and link control damper actuators according to manufacturer's instructions.

1. To compress seals when spring-return actuators are used on normally closed 
dampers, power actuator to approximately 5° open position, manually close the 
damper, and then tighten the linkage.

2. Check operation of damper/actuator combination to confirm that actuator 
modulates damper smoothly throughout stroke to both open and closed positions.

3. Provide all mounting hardware and linkages for actuator installation.

B. Electric/Electronic

1. Dampers: Actuators shall be direct-mounted on damper shaft or jackshaft unless 
shown as a linkage installation. For low-leakage dampers with seals, the actuator 
shall be mounted with a minimum 5° available for tightening the damper seals. 
Actuators shall be mounted following manufacturer's recommendations.

2. Valves: Actuators shall be connected to valves with adapters approved by the 
actuator manufacturer. Actuators and adapters shall be mounted following the 
actuator manufacturer's recommendations.

3.6 WARNING LABELS AND IDENTIFICATION TAGS

A. Permanent warning labels shall be affixed to all equipment that can be automatically 
started by the DDC system.

1. Labels shall use white lettering (12-point type or larger) on a red background.

2. Warning labels shall read as follows: “C A U T I O N This equipment is operating 
under automatic control and may start or stop at any time without warning. Switch 
disconnect to “Off” position before servicing.”

B. Permanent warning labels shall be affixed to all motor starters and all control panels 
that are connected to multiple power sources utilizing separate disconnects.

1. Labels shall use white lettering (12-point type or larger) on a red background.

2. Warning labels shall read as follows: “C A U T I O N This equipment is fed from 
more than one power source with separate disconnects. Disconnect all power 
sources before servicing.”

C. Equipment and Device labeling:
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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.

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.
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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.

I. Control Equipment and Device labeling:

1. Labels and tags shall match the unique identifiers shown on the as-built drawings.

2. All Enclosures shall be labeled to match the as-built drawing by either control 
panel name or the names of the DDC controllers inside.

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. Each device inside enclosures shall be tagged. 

7. Terminal equipment need only have a tag for the unique terminal number, not for 
each device.  Match the unique number on:

a. First, the design drawings, or

b. Second, the control as-builts, or

c. Third, the DDC addressing scheme

8. Tags shall be mechanically printed on permanent adhesive backed labeling strips, 
12 point height minimum.

9. Identification of Wires

a. Tag each wire with a common identifier on each end of the wire

b. Tag each network wire with a common identifier on each end. 

c.  Tag each 120V power source with the panel and breaker number it is fed by.

3.8 FIELD QUALITY CONTROL

A. After completion of the installation of work in this section, test, regulate and adjust 
system equipment, controllers, alarms, sensors, transmitters, switches, relays, 
automatic control valves, automatic damper motors and related system accessories, 
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and the entire automation system, including interconnections with the building life 
safety, plumbing, fire protection and electrical systems, and place these items in 
complete and satisfactory operating condition. Submit data showing set points and final 
adjustments of controls.

B. This Contractor shall provide assistance to the Air and Water Balancer for access to all 
set point adjustments and calibration requirements. At the completion of the balancing 
process all air and water set points shall be hardcoded into the default set points for 
each system.

3.9 COMMISSIONING

A. The BMS contractor shall submit point to point verification of all hard-wired control 
points and Terminal unit control functions verification documentation for terminal units 
controllers showing all control systems have been tested, startup complete, final PID 
adjustments complete, dynamic graphics installed on workstation as per owners 
requirements etc. prior to scheduled commissioning.

B. The BMS contractor shall notify the authorized representative that the BMS is 100% 
ready for demonstration and commissioning. The BMS contractor shall demonstrate to 
the authorized representative typical operating functional control loops for 50% of 
control points and functions. If any failure occurs the test would stop and the BMS 
contractor shall be responsible to demonstrate all control points.

3.10 CONTROL SYSTEM DEMONSTRATION AND ACCEPTANCE

A. Demonstration

1. Prior to acceptance, the control system shall undergo a series of performance 
tests to verify operation and compliance with this specification. These tests shall 
occur after the Contractor has completed the installation, started up the system, 
and performed his/her own tests.

2. The tests described in this section are to be performed in addition to the tests that 
the contractor performs as a necessary part of the installation, start-up, and 
debugging process and as specified in the “Control System Checkout and 
Testing” article in Part 3 of this specification. The engineer will be present to 
observe and review these tests. The engineer shall be notified at least 10 days in 
advance of the start of the testing procedures.

3. The demonstration process shall follow that approved in Part 1, “Submittals.” The 
approved checklists and forms shall be completed for all systems as part of the 
demonstration.

4. The contractor shall provide at least two persons equipped with two-way 
communication and shall demonstrate actual field operation of each control and 
sensing point for all modes of operation including day, night, occupied, 
unoccupied, fire/smoke alarm, seasonal changeover, and power failure modes. 
The purpose is to demonstrate the calibration, response, and action of every point 
and system. Any test equipment required to prove the proper operation shall be 
provided by and operated by the contractor.
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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.

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 
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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.”

3.11 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.

3.12 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.

3.13 TEMPERATURE CONTROL SEQUENCES

A. HIGH SCHOOL BUILDING

1. Floor Radiation/Wall Radiation/Ceiling Radiation/Convectors/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).

2. Auditorium Rooftop Unit heating coil HC-HS-4:

a. The DDC system shall integrate the heating coil into the existing DDC 
programming serving existing Auditorium rooftop unit RTU-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.
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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: RTU shall be normally off when the EMCS 
determines the building to be in unoccupied mode. When a space 
sensor connected to the RTU falls below the unoccupied setpoint of 62 
degrees F (adjustable), the RTU shall turn on in 100% return air mode 
(outside air damper closed) and the discharge air temperature setpoint 
shall be 90 degrees F.

c. 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:

(a) Send an alarm to the BAS.

(b) Modulate the heating water control valve to 100% open.

(c) The low temperature thermostat shall be automatically reset once 
the sensor temperature increases above 40 degrees F.

3. EXISTING 1971 ADDITION HEATING WATER BOILER PLANT

a. Convert all removed pneumatic control systems serving the boiler plant to the 
DDC system.

b. Boiler plant operation shall be enabled at all times based on outside air 
temperature. When the outside air temperature is below 65 degrees F 
(adjustable), the boiler plant shall be enabled.

1) When the boiler plant is enabled the combustion air motorized damper 
shall open.

2) When the boiler plant is enabled, one of the two boilers shall be 
enabled.  The lead boiler shall be rotated weekly.

3) If the lead boiler fails to fire, the lag boiler shall be enabled.

4) Whenever the outside air temperature is 65 degrees or below 
(adjustable) the DDC system shall turn one of the two heating water 
loop pumps. The pump status shall be confirmed with a current sensor. 
one of the two heating water pumps 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.

5) 3-WAY MIXING VALVE
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(a) Provide sensor and well in outlet of 3-way mixing valve and 
modulate the mixing valve based on the following outside air reset 
schedule: When outside air is 20 degrees or below the supply 
temperature shall be 180 degrees F (adjustable), when the outside 
air temperature is 60 degrees or above the supply temperature 
shall be 110 degrees F (adjustable), at outside air temperatures 
between 20 and 60 F the supply setpoint shall be adjusted linearly 
between 110 and 180 degrees F.

4. EXISTING AIR HANDLING UNITS AH-4/AH-5

a. Provide updated graphics at the DDC system front end related to the 
conversion of the AH units control valves and dampers from pneumatic to 
electronic.

5. Blower Coil Units B-HS-5/BC-HS-6:

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 
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. The outside air damper shall utilize the outside air duct 
measuring station to modulate the damper to maintain the scheduled 
minimum ventilation outside air rate.

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 
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the outside air temperature, the outside air and return air dampers shall 
modulate to meet the discharge air temperature to cool the space.

e. Mechanical cooling via Variable Refrigerant Volume (VRV) Heat Pump 
system:

1) 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.

2) 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 (adjustable) and the 
blower coil is calling for cooling, the heat pumps shall be enabled to 
operate.

3) When the blower coil is calling for cooling to meet the space 
temperature setpoint, the following shall occur:

(a) The DDC system shall send a dry contact to the blower coil 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 
blower coil supply fan.

(b) 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.

f. 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.

2) 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 BMS.

(2) Open the control valve to 100% open.

(3) The low temperature thermostat shall be of the automatic 
reset type.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC                                           230923 - 66 of 80 

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.

j. F-HS-24:

1) Rooftop exhaust fan F-HS-24 is the relief air fan for Art Classroom 110 
and associated blower coil BC-HS-5.

2) The balancing agency shall set the relief air fan serving Art classroom 
110 to modulate between two speeds during occupied mode. When the 
blower coil is in minimum (non-economizer) ventilation mode, the relief 
fan speed shall be set to the speed required to exhaust 865 CFM 
(minimum exhaust air rate required for an Art Classroom). When the 
blower coil is in economizer mode, the relief fan speed shall be set to 
the speed required to exhaust 1,400 CFM.

k. F-HS-32:

1) Rooftop exhaust fan F-HS-24 is the relief air fan for blower coil BC-HS-6 
and unit ventilators UV-HS-28, 29, 31 and 32.

2) F-HS-32 shall be turn on with the motorized damper opened whenever 
any one of the outside air dampers is open on the equipment listed in 
part k.,1).

3) F-HS-32 shall be operated via a variable frequency drive.  An air 
measuring station installed within the exhaust ductwork system 
upstream of the riser to the exhaust fan shall be utilized to track the 
exhaust air rate.

4) The fan speed shall be adjusted to match the outside air rates of the 
associated unit ventilators and blower coil BC-HS-6.  When all units are 
in economizer mode, the exhaust fan speed shall be set to exhaust 
4,500 CFM.  When all units are in minimum outside air mode, the 
exhaust fan speed shall be set to exhaust 1,920 CFM.  The exhaust fan 
speed shall monitor the position of BC-HS-6 and the unit ventilators and 
modulate between the minimum and maximum airflow settings as 
required based on the position of the outside air dampers.

5) The exhaust fan shall be off when all outside air dampers on the units 
are closed.

6. Exhaust Fan F-HS-7:
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a. When existing Boys Locker Room air handling unit AHU-1 status is ON, F-
HS-7 shall be operated with the motorized damper open.  The variable speed 
drive on the fan shall be set during balancing to exhaust the scheduled 
exhaust air rate and the fan speed shall be normally set to this speed when 
the fan is on.

7. Exhaust Fan F-HS-22 and F-HS-30:

a. Fans shall be OFF in building unoccupied modes.  Fans shall be turned on 
with motorized dampers open during building occupied modes.

8. Blower Coil Units BC-HS-3/BC-HS-4:

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 
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.  The outside air damper shall utilize the outside air duct 
measuring station to modulate the damper to maintain the scheduled 
minimum ventilation outside air rate.

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.
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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.

2) 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 BMS.

(2) Open the control valve to 100% open.

(3) The low temperature thermostat shall be of the automatic 
reset type.

f. 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.

g. 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.

h. The outside air dampers shall close whenever the unit is off.

i. Exhaust fans F-HS-15/F-HS-16:

1) When the blower coils outside air dampers are closed, F-HS-15/F-HS-
16 shall be off.

2) When blower coils are operating in minimum ventilation mode with the 
outside air dampers open, F-HS-15 shall be OFF and F-HS-16 shall 
operate with the motorized damper open.

3) When the blower coils are operating in economizer mode with return 
dampers closed both F-HS-15 and F-HS-16 shall operate with 
motorized dampers open.

9. NON-cooling floor mounted fan coil units:
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a. Fan Operation: General: Start fan coil unit fan when the BMS schedule 
determines equipment to start. Prove fan flow for Supply Fan individually 
through current sensors.

b. Minimum Outside Air Ventilation: Normally Closed, opposed blade outside air 
damper shall move to the open position when the fan coil is in operation, in 
occupied mode.  The balancing agency shall set the damper opening position 
based on the scheduled outside air rate of each fan coil unit so when the 
damper opens no additional outside air is brought into the fan coil unit.

c. Heating Control- Occupied Mode: If the outside air temperature is 65 degrees 
F (adjustable) or below and the space temperature setpoint is calling for 
heating, the hot water valve shall modulate to maintain the space setpoint.

1) Unoccupied Mode Heating: Thefan coil shall be normally off when the 
BMS determines the building to be in unoccupied mode. When the 
space temperature sensor served by the fan coil falls below the 
unoccupied setpoint of 62 degrees F (adjustable), the fan coil shall 
operate with outside air damper closed, heating control valve 
modulating until the unoccupied setpoint is reached.

10. Kitchen Hoods H-1A/H-1B and kitchen general exhaust fan F-HS-1:

a. When the manual switch for the Kitchen Hood is activated or the temperature 
sensors in either of the two kitchen hoods is activated, exhaust fan F-HS-2 
shall start. The fan speed shall be controlled by hood-mounted variable 
speed hood controller (or demand control ventilation control panel). DDC 
wiring shall be routed from the F-HS-2 variable speed drive to the kitchen 
hood system demand control ventilation control panel. When F-HS-1 is 
operating, existing Rooftop units RTU-HS-4/RTU-HS-5 shall be switched to 
operate in occupied mode (if either RTU is off in unoccupied mode).  The 
supply fan airflow setpoint for RTU shall be overidden by operation of F-HS-2 
so that the outside airflow setpoint for RTU-HS-4 and RTU-HS-5 shall be a 
minimum of 2,250 CFM each.  Should the outside air setpoints for the RTUs 
already equal to or greatehr then 2,250 CFM each, then no airflow 
adjustments are required with the RTUs.

b. If the building is in occupied mode and F-HS-1 is off, kitchen general exhaust 
fan F-HS-1 shall operate with the motorized damper open. When F-HS-2 fan 
status is ON, F-HS-1 shall be OFF.  F-HS-2 shall be off in unoccupied mode.

11. 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
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(2) A 70°F (adj.) heating setpoint.

2) Unoccupied Mode (night setback): The unit shall maintain

(a) A 85°F (adj.) cooling setpoint.

(b) A 64°F (adj.) heating setpoint.

3) 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.

b. Alarms shall be provided as follows:

1) High Zone Temp: If the zone temperature is greater than the cooling 
setpoint by a user definable amount (adj.).

2) Low Zone Temp: If the zone temperature is less than the heating 
setpoint by a user definable amount (adj.).

c. Zone Unoccupied Override:

1) 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:

1) 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:

1) The fan shall run anytime the unit is commanded to run, unless 
shutdown on safeties.

f. Face and Bypass Dampers Control:

1) The unit shall maintain zone heating and cooling setpoints by 
modulating the face and bypass dampers through one of the following:

g. Heating:

1) 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.
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2) When the zone temperature is greater than the heating setpoint, the 
face and bypass dampers shall close to face position (open to bypass 
position).

3) Heating Coil Valve :

(a) 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.

(b) The heating shall be enabled whenever:

(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.

(c) The heating coil valve shall open whenever the low temperature 
thermostat is on.

h. Economizer:

1) 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.

2) The economizer shall be enabled whenever:

(a) Outside air temperature is at least 2°F (adj.) less than the Zone 
Temperature.

(b) AND the outside air temperature is less than 64°F (adj.)

(c) The outside air damper shall be 100% open and the return damper 
closed when in economizer mode.

3) The economizer shall close whenever the low temperature thermostat is 
on.

4) 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.

5) 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.
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i. Mechanical cooling via Variable Refrigerant Volume (VRV) Heat Pump 
system (for all unit ventilators except for UV-HS-38):

1) 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.

2) 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 (adjustable) and any 
unit ventilator is calling for cooling, the heat pumps shall be enabled to 
operate.

3) When an individual unit ventilator is calling for cooling to meet the space 
temperature setpoint, the following shall occur:

(a) 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.

(b) 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.

j. Mechanical cooling for UV-HS-38:

1) When Economizer operation is available through the DDC system, the 
UV-HS-38's associated one-ton-one condensing unit shall shall be 
locked off from mechanical cooling operation. When the outside air 
temperature is above 64 degrees F (adjustable) and the unit ventilator is 
calling for cooling, the DDC system shall provide a digital output point to 
the condensing unit to operate the cooling.

k. Minimum Outside Air Ventilation - Fixed Percentage:

1) 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.

l. Discharge Air Temperature:

1) The controller shall monitor the discharge air temperature.

m. 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.).

n. Fan Status:
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1) The controller shall monitor the fan status.

o. Alarms shall be provided as follows:

1) Fan Failure: Commanded on, but the status is off.

2) Fan in Hand: Commanded off, but the status is on.

p. Unit Ventilator Relief/Exhaust Air Fans (where rooftop exhaust fans are 
provided to relieve ventilation air brought in from unit ventilators):

1) During building occupied periods all relief air fans shall be activated.

(a) Motorized Backdraft Damper: Open the fan's motorized damper 
when the fan is started

2) Relief air fan operation:

(a) The balancing agency shall set the relief air fan serving each 
classroom to modulate between two speeds during occupied mode. 
When the unit ventilator is in minimum (non-economizer) ventilation 
mode, the relief fan speed shall be set to the speed required to 
exhaust the minimum ventilation airflow of the unit ventilator. When 
the unit ventilator is in economizer mode, the relief fan speed shall 
be set to the speed required to exhaust the total supply airflow of 
the unit ventilator.

12. NON-DUCTED VARIABLE REFRIGERANT VOLUME (VRV) FAN COIL UNITS:

a. Mode: Heating mode for each controller shall be locked out at the building 
wide system master controller for the spaces served by non-ducted VRV fan 
coil units that are utilizing the building's existing heating water system for 
heating via fin tube radiation or convector units. Should the building's heating 
water system be down for any reason (via an alarm condition located at the 
building management system front end, such as boilers' status OFF), the 
VRV heat pump system heating mode shall be activated at the DDC system 
or at the VRV system master controller. Each remote controller shall be set to 
cooling mode with the temperature setpoint range restricted to a minimum 
value of 76 degrees F to maintain a 5 degree deadband between the cooling 
system and the heating system sensors operated by the building's direct 
digital control system which set a maximum heating setpoint of 70 degrees F.

b. For non-ducted VRV fan coil units that are NOT utilizing the building's heating 
water system for heat, the fan coil unit controller shall be utilized for heating 
with a maximum heating setpoint of 70 degrees F.  The heat pump connected 
to these fan coil units shall be utilized for heating as required.

c. ON/OFF Timer: Each remote controller's ON/OFF daily timer setting shall be 
utilized to turn the fan coil unit operation mode to cooling set to the building's 
occupied start time. The controller shall turn off the supply fan daily at the 
building's occupied end time. The cooling mode shall be off on Saturday and 
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Sunday. Coordinate the building's occupied start and end times with facility 
personnel.

d. During the building's occupied periods the fan shall run and cooling shall be 
enabled in the fan coil unit when the temperature at the remote controller 
rises above the space setpoint of 76 degrees F.

13. Energy Recovery Ventilator ERV-HS-1:

a. The operation of ERV-HS-1 shall be enabled through the DDC system. 
During building unoccupied periods, the ERV-HS-1 shall be off at all times. 
During building occupied periods the ERV-HS-1 shall be activated and the 
associated outside air and exhaust air dampers open.

b. Supply/Exhaust fan speed: The fan speeds shall be run at constant speed 
with the electrically commutated fan motors balanced to the scheduled supply 
and exhaust airflow amounts.

c. Space temperature/Electric Heating Coil EHC-HS-1: A space temperature 
shall be provided in the space served by ERV-HS-1 with the space sensor 
set to 66 degrees F (adjustable). Should the space temperature fall below 66 
degrees F, the electric heating coil shall be activated through the DDC 
system to meet the space temperature setpoint. Provide relays between the 
ERV-HS-1 controller, the space sensor and the 24-VAC electric heating coil 
transformer as required to operate the heating coil.

14. 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.

B. BARR MIDDLE SCHOOL

1. Exhaust fan EF-MS-6:

a. When the DDC system determines the building to be in occuped mode, 
rooftop exhaust fan EF-MS-6 shall operate, and the associated motorized 
damper opened.

b. When the DDC system determines the building to be in unoccupied mode, 
the fan shall be off and the motorized damper closed.

2. Boiler system back-up primary pumps P-MS-1/P-MS-2:

a. Pumps P-MS-1/P-MS-2 are being furnished to be back-up primary pumps 
when associated, existing boilers are activated (B-1 connected to P-MS-1/B-2 
connected to P-MS-2).

b. The DDC system shall turn on one of the two primary pumps whenever a 
boiler is activated (existing P-1 or P-MS-1 for boiler B-1, existing P-2 or P-
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MS-2 for boiler B-2). The pump status for P-MS-1/P-MS-2 shall be confirmed 
with a current sensor.  Should the lead pump fail to start on alarm, the lag 
pump shall start.  The DDC system shall rotate the lead pump weekly.

3. Existing rooftop unit RTU-2:

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 
when the DDC schedule determines equipment to start. Start fan following 
contact closure for fire alarm shutdown, low temperature thermostat, return 
duct smoke detector. Prove fan flow for Supply Fan through current sensor.

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 
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) Provide a static pressure sensor on the supply air system at location 
shown on the drawings and the static pressure shall be adjusted based 
on the position of the supply VAV Box dampers serving the RTU. The 
DDC shall reset the supply duct static pressure setpoint so that the 
supply VAV Box damper requiring the highest inlet pressure is 100% 
open and all supply VAV Boxes are achieving their maximum design 
airflow values.

c. Discharge Air Setpoint Control: Discharge air temperature setpoint shall be 
reset according to space temperature sensors. The EMCS shall discriminate 
all space temperature sensors served by the RTU system to determine the 
space with the peak cooling requirement. As the space temperature sensor in 
the selected space increases above a setpoint of 76 degrees F (field 
adjustable through EMCS), the discharge air setpoint shall be reduced. As 
space temperature decreases, the discharge air setpoint shall be increased. 
The minimum discharge air temperature shall be 55 degrees F and the 
maximum discharge air temperature shall be 75 degrees F (field adjustable 
through EMCS).

d. Minimum Outside Air Ventilation: Normally Closed outside air damper shall 
move to the open position when RTU is in operation in occupied mode.

1) The outside air damper shall be closed when the RTU is in unoccupied 
mode unless the RTU is operating in economizer mode during morning 
cool down period. To meet unoccupied mode space setpoints, the RTU 
shall operate in 100% recirculation mode with the outside air damper 
closed and the recirculation damper 100% open.

e. Economizer:

1) The economizer shall be enabled whenever:
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(a) Outside air temperature is less than 62°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.

2) 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.

f. DX COOLING:

1) If the conditions for economizer cooling are unavailable and the 
discharge air temperature setpoint is calling for cooling, the DX Cooling 
coil compressor shall be staged as required to maintain the discharge 
air temperature setpoint.

g. Heating Control via heating coil: If the outside air temperature is 65 degrees 
F (adjustable) or below and the discharge air temperature setpoint is calling 
for heating, the heating coil's 2-way modulating control valve shall modulate 
to maintain the discharge air setpoint.

1) Unoccupied heating mode: If a space served by RTU is also heated by 
existing fin tube radiation, the unoccupied heating setpoint (62 degrees, 
adjustable) shall utilize the fin tube as the first stage of heat. If the fin 
tube can’t meet  the unoccupied setpoint after 15 minutes OR the space 
is only heated via the RTU, then the RTU shall turn on in 100% 
recirculation mode with the VAV Box in the space below setpoint 100% 
open with a 64 F degree discharge setpoint. The RTU heating coil 
control valve shall modulate open to as required. The VAV Box reheat 
coil control valve shall then modulate open to meet the unoccupied 
space setpoint with a discharge air setpoint out of the VAV Box of 90 F. 
Should the RTU supply fan VFD be at its minimum speed, each VAV 
box not below unoccupied setpoint shall open to minimum positions to 
maintain RTU supply fan speed above minimum levels.

2) 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.
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(2) The low temperature thermostat shall be automatically reset 
once the sensor temperature increases above 40 degrees F.

(b) When the outside air temperature is below 35 degrees F 
(adjustable) and the RTU supply fan is off, the heating coil valve 
shall be open to provide heat through the RTU heating coil.

h. The outside and exhaust air dampers shall close when the unit is off.

i. VAV Boxes with reheat coils:

1) Box Minimum Flow Setpoints: Supply VAV Boxes shall modulate 
between minimum and maximum airflow setpoints as scheduled to 
maintain the space temperature setpoint during occupied hours.

2) Supply VAV Box reheat coil: The VAV Box hot water reheat coil 2-way 
valves shall modulate as required to maintain the space temperature 
setpoint. Where a space is served by a VAV Box reheat coil and existing 
fin tube radiation, the fin tube shall be the primary heating source and 
the VAV Box reheat coil the secondary heat source. The maximum 
discharge air setpoint out of the VAV Box reheat coils shall be 90 F.

4. Existing RTU-1 and Existing RTU-3 heating coil control valves:

a. Heating Control via heating coil: If the outside air temperature is 65 degrees 
F (adjustable) or below and the discharge air temperature setpoint is calling 
for heating, the heating coil's 2-way modulating control valve shall modulate 
to maintain the discharge air setpoint.

1) Unoccupied heating mode: If a space served by RTU is also heated by 
existing fin tube radiation, the unoccupied heating setpoint (62 degrees, 
adjustable) shall utilize the fin tube as the first stage of heat. If the fin 
tube can’t meet the unoccupied setpoint after 15 minutes OR the space 
is only heated via the RTU, then the RTU shall turn on in 100% 
recirculation mode with 90 F degree discharge setpoint. The RTU 
heating coil control valve shall modulate open to as required.

2) 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) The low temperature thermostat shall be automatically reset 
once the sensor temperature increases above 40 degrees F.

(b) When the outside air temperature is below 35 degrees F 
(adjustable) and the RTU supply fan is off, the heating coil valve 
shall be open to provide heat through the RTU heating coil.
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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).

C. MILLER ELEMENTARY SCHOOL

1. 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.

2. Hydronic Heating Radiant Panels:

a. Open and close the two-way normally-open control valve to maintain space 
temperature at heating setpoint. Heating setpoint shall be 70 degrees F 
(adjustable) in occupied modes and 64 degrees F (adjustable) during 
unoccupied modes.

3. Exhaust Fans EF-MES-4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 16, 18, 19, 20:

a. Fans shall be OFF during building unoccupied periods with associated 
motorized damper closed.

b. Fans shall be ON during building occupied periods with associated motorized 
damper opened.

4. Exhaust Fans EF-MES-14 and EF-MES-15:

a. Exhaust fans shall serve gymnasium relief air and each be driven by a 
variable frequency drive.

b. When existing air handling units AHU-1 and AHU-2 are OFF, EF-MES-14 
AND EF-MES-15 shall be off with motorized dampers closed.

c. When existing air handling units AHU-1 and AHU-2 are operating with 
outside air dampers in non-economizer, minimum ventilation mode, EF-MES-
14 and EF-MES-15 shall be turned on with the motorized dampers 
open.  The variable frequency drive speed shall be set through the DDC 
system to a speed to exhaust 650 CFM.

d. When existing air handling units AHU-1 and AHU-2 are operating with 
outside air dampers in economizer (100% outside air mode), EF-MES-14 and 
EF-MES-15 shall be turned on with the motorized dampers open. The 
variable frequency drive speed shall be set through the DDC system to a 
speed to exhaust 3,500 CFM.
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e. The balancing agency shall provide coordination as required to balance the 
fan speeds at the two settings indicated and provide the fan speed settings 
as required to set the fan programming at the two parameters.

D. TRAINING

1. Provide sixteen (8) hours of on-site training for up-to four (4) building operators 
from competent factory authorized personnel. Intent is to provide instruction to 
operation and maintenance personnel concerning the location, operation and 
troubleshooting of the installed systems. The instruction shall be scheduled in 
coordination with the Construction Manager and owner after submission and 
approval of formal training plans.  Training on BAS systems other than Siemens 
shall be (40) Hours.

2. Additional training of (16) hours shall be provided for DESIGO software

3. (2) multi-day remote site classroom training sessions shall be included for up to 
(1) person for DESIGO software.

4. Training shall include but not limited to:

a. Explanation of drawings and operations and maintenance manuals.

b. Walk thru of the job to locate control components.

c. Operator workstation and peripherals.

d. Operator control functions including graphic generation and field panel 
programming.

e. Explanation of adjustment, calibration and replacement procedures.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Hydronic system requirements.

B. Heating water and glycol piping, above grade.

C. Cooling coil condensate piping.

D. Natural Gas piping, above grade.

E. Pipe hangers and supports.

F. 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; 2023a.

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; 2023.
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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.

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 AND GLYCOL 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.

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.
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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. 

b. Operating Conditions:

1) Maximum Operating Pressure:  200 psi.

2) Operating Temperature Range:  0-250 degrees F.

3) Maximum Test Pressure:  600 psi.

4) Maximum Vacuum:  29.2 inches hg @ 68 degrees F.

c. Features:

1) Fittings:  Copper and copper alloy conforming to material requirements 
of ASME B16.18 or ASME B16.22.

(a) Stainless Steel Grip Ring:  Adds strength to the joint without 
collapsing the interior passageway.

2) No flame for soldering required for installation of fittings and valves.

3) Unpressed connections identified during pressure testing when water 
flows past sealing element.

4) Sealing Elements:  Factory installed, EPDM.

5) Fittings that have been pressed can be rotated.  If rotated more than 5 
degrees, the fitting must be repressed to restore its resistance to 
rotational movement.

6) Extended fitting end lead allows for twice the retention grip surface, and 
assists with proper tube alignment.

7) Soldered adapter fittings are not allowed.
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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.

2.5 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.
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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:

1. Bases:  High-density polypropylene.

2. Base Sizes:  As required to distribute load sufficiently to prevent indentation of 
roofing assembly or exterior grading.
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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 .

2.6 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.

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.
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2.7 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.

2.8 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.

2.9 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.

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.
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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.

2.10 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:

1. Class: 125

2. Body:  ASTM B-62 bronze.

3. Disc: ASTM B-62 bronze.
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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

2.11 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.

D. Acceptable Manufacturers:

1. Red-White Valve Corp.

2. Bell and Gossett
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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.

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.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

Hydronic Piping                                             232113 - 12 of 20 

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.

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.
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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 
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:
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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.

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).
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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 (NON-NATURAL GAS PIPING)

A. Press connections: Copper and copper alloy press connections shall be made in 
accordance with the manufacturer’s installation instructions. The tubing shall be fully 
inserted into the fitting and the tubing marked at the shoulder of the fitting. The fitting 
alignment shall be checked against the mark on the tubing to assure the tubing is fully 
engaged (inserted) in the fitting. The joints shall be pressed using the tool(s) approved 
by the manufacturer.

3.11 PRESS FITTING CONNECTIONS FOR NATURAL GAS PIPING

A. Cold press mechanical joint fittings shall be installed in accordance with the 
manufacturer’s installation instructions. The protective corrosion coating shall be 
removed from the outside of the pipe end. The pipe shall be fully inserted into the fitting 
and the pipe marked at the shoulder of the fitting. The fitting alignment shall be 
checked against the mark on the pipe to assure the pipe is fully engaged (inserted) in 
the fitting. The joints shall be pressed using the tool(s) approved by the manufacturer.

B.  Air Testing: The piping system shall be air tested for joint tightness. The piping system 
shall be pressurized with air to the maximum pressure of the system or to the code or 
standard required minimum for the required length of time. The system shall have no 
leaks at the rated pressure.

3.12 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.
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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.

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 
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stress in the piping greater than 50 percent of the specified minimum yield 
strength of the pipe.

2. Test duration: Test duration shall be not less than 1/2 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:
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1. Removal from service: Where gas piping is to be opened for servicing, addition, or 
modification, the section to be worked on shall be turned off from the gas supply 
at the nearest convenient point, and the line pressure vented to the outdoors, or to 
ventilated areas of sufficient size to prevent accumulation of flammable mixtures.

2. The remaining gas in this section of pipe shall be displaced with an inert gas as 
required by the following table:

Nominal Pipe Size (inches) Length of Piping Requiring Purging
2-1/2 > 50 feet
3 > 30 feet
4 > 15 feet
6 > 10 feet
8 or larger Any length

3. Placing in operation: Where piping full of air is placed in operation, the air in the 
piping shall be displaced with fuel gas, provided the piping does not exceed the 
length shown in the table below. The air can be safely displaced with fuel gas 
provided that a moderately rapid and continuous flow of fuel gas is introduced at 
one end of the line and air is vented out at the other end. The fuel gas flow shall 
be continued without interruption until the vented gas is free of air. The point of 
discharge shall not be left unattended during purging. After purging, the vent shall 
then be closed. Where required by the table below, the air in the piping shall first 
be displaced with an inert gas, and the inert gas shall then be displaced with fuel 
gas:

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.

3.13 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.
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b. 1-1/2 inch diameter and larger: 10 feet maximum horizontal spacing, 10 feet 
maximum vertical spacing.

2. PVC Pipe or Tubing: 4 feet maximum horizontal spacing, 10 feet maximum 
vertical spacing.

3. Steel Pipe: 12 feet maximum horizontal spacing, 15 feet maximum vertical 
spacing.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Air vents.

B. Strainers.

C. Suction diffusers.

D. Combination pump discharge valves (Multi-Purpose valves).

1.2 REFERENCE STANDARDS

A. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1: Rules 
for Construction of Pressure Vessels; 2023.

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 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:

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.
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2.2 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.

2.3 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.

2.4 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.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install specialties in accordance with manufacturer's instructions.

B. Provide manual air vents at system high points and as indicated.

C. Provide valved drain and hose connection on strainer blowdown connection.

D. Support pump fittings with floor-mounted pipe and flange supports.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Close-Coupled pumps.

B. Coil Condensate 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. Enclosures:  Provide unspecified product(s) required to fit motor:

2.3 CLOSE COUPLED PUMPS

A. The pumps shall be close-coupled, foot mounted, single stage, end suction, vertical 
split case design, in cast iron stainless steel fitted construction specifically designed for 
quiet operation. Suitable standard operations at 225° F and 175 PSIG working 
pressure or optional temperatures to 250° F. Working pressures shall not be de-rated 
at temperatures up to 250F. The pump internals shall be capable of being serviced 
without disturbing piping connections.

B. The pumps shall have a solid alloy steel shaft that is integral to the motor. A stainless 
steel shaft sleeve shall be employed to completely cover the wetted area under the 
seal.

C. The motor bearings shall support the shaft via heavy-duty grease lubricated ball 
bearings.

D. Pump shall be equipped with an internally flushed mechanical seal assembly installed 
in an enlarged tapered seal chamber. Seal assembly shall have Buna bellows and seat 
gasket, stainless steel spring, and be of a carbon / ceramic design with the carbon face 
rotating against a stationary ceramic face.

E. Motor shaft shall connect to a stainless steel impeller. Impeller shall be hydraulically 
and dynamically balanced to ANSI/HI 9.6.4-2009, ISO 1940 balance grade G6.3, keyed 
to the shaft and secured by a stainless steel locking caps crew.

F. Pump should be designed to allow for true back pull-out access to the pump’s working 
components for ease of maintenance.

G. Pump volute shall be of a cast iron design for HVAC systems rated for 175 PSIG with 
integral cast iron flanges drilled for 125# ANSI companion flanges NPT pipe. Volute 
shall include gauge ports at nozzles, and vent and drain ports.

H. Motors shall meet scheduled horsepower, speed, voltage, and enclosure design. 
Motors shall have heavy-duty grease lubricated ball bearings to offset the additional 
bearing loads associated with the closed-coupled pump design. Motors shall be non-
overloading at any point on the pump curve and shall meet NEMA specifications.
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I. Pumps shall conform to ANSI/HI 9.6.3.1-2012 standard for Preferred Operating Region 
(POR) unless otherwise approved by the engineer. The pump NPSH shall conform to 
the ANSI/HI 9.6.1-2012 standards for Centrifugal and Vertical Pumps for NPSH Margin.

J. Pump shall be of a maintainable design and for ease of maintenance shall use machine 
fit parts and not press fit components.

K. Pump manufacturer shall be ISO-9001 certified.

L. Each pump shall be factory tested and name-plated before shipment.

2.4 COIL CONDENSATE PUMPS

A. Refer to condensate pump schedule for pump requirements.

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. Check, align, and certify alignment of base-mounted pumps prior to start-up.

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 B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 
2021.

C. ASME B31.1 - Power Piping; 2022.

D. ASME B31.9 - Building Services Piping; 2020.

E. 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.

F. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless; 2022.

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; 2023a.

I. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 
1992 (Reapproved 2022).

J. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

K. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 
Application, and Installation; 2018, with Amendment (2019).

L. 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.
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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.

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.
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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:

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.
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2.6 GATE VALVES

A. Outside Screw and Yoke (OS&Y) Gate Valves, rising stem, 2-1/2 inches and Larger, 
bolted bonnet:

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.:
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1. Class: ANSI 150.

2. Body:  ASTM A-216 grade WCB carbon steel, or ASTM A-516 Grade 70.

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

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.
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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 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.
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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.

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. Piping.

B. Refrigerant.

C. Moisture and liquid indicators.

D. Valves.

E. Filter-driers.

F. Expansion valves.

G. 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; 2022, with Errata (2023).

E. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants; 2022, with 
Errata (2023).

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; 2023.

N. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2019.

O. ICC (IMC)-2018 - International Mechanical Code; 2018.
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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 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.

H. Manufacturer's Installation Instructions:  Indicate support, connection requirements, 
and isolation for servicing.

I. Installer's qualification statement.
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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. Vertical Support:  Steel riser 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.

8. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous 
threaded.

9. 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.

10. 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 
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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.

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.
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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 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.

2.7 FLEXIBLE CONNECTORS

A. Corrugated stainless steel hose with single layer of stainless steel exterior braiding, 
minimum 9 inches long with copper tube ends; for maximum working pressure of 500 
psi.

PART 3  EXECUTION

3.1 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:
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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. 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.

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.
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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).

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:
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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.

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.
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8. Vapor Density (Air = 1): <1.

9. Specific Gravity (water = 1): 1.12425.

10. Evaporation Rate (Butyl Acetate = 1): <1.

11. Volitile % by Volume: 100%.

12. Solubility in Water: Complete.

13. Color: Blue Green.

14. pH: 7.2/8.2.

C. Manufacturer: Interclean MC-1, or approved equal.

PART 3  EXECUTION

3.1 PREPARATION

A. Systems shall be operational, filled, started, and vented prior to cleaning.  Use water 
meter to record capacity in each system.

B. Place terminal control valves in open position during cleaning.

C. Verify that electric power is available and of the correct characteristics.

3.2 NEW PIPING CLEANING SEQUENCE

A. Concentration:

1. 1% by volume, verify with cleaner manufacturer.

B. Water Systems:

1. Fill the system with clear water with air bleeds open to completely vent air. Close 
air bleeds and circulate for 30 minutes.

2. Stop circulation and drain the entire system as quickly as possible through low 
point drains.

3. Fill the system with the required concentration clear water and system cleaner 
with air bleeds open to completely vent air. Close air bleeds.

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.
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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.

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. Coordination Shop Drawings:

1. Prior to starting construction work submit coordination drawings.

2. Submit coordination drawings that show the layout and coordination within each 
building and all building systems including, but not limited to the following:

a. Building structure

b. Structural penetrations

c. Reflected ceiling plan

d. HVAC ductwork

e. Diffusers, grilles and registers

f. HVAC piping

g. All HVAC equipment including kitchen exhaust hoods, air handling units, 
rooftop energy recovery units, boilers, fans, heating coils, fin tube radiation 
enclosure units, blower coils, unit ventilators, condensing units, pumps, 
expansion tanks, air separators, cabinet heaters, variable refrigerant volume 
heta pumps, floor radiator units, radiant ceiling panels, duct silencers, and 
VAV Boxes.

h. sanitary drain

i. sanitary vent

j. storm drain

k. domestic cold water, domestic hot water and domestic hot water recirculation

l. electrical light fixtures

m. electric panels

n. electric conduit 2" and larger

o. fire alarm devices
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3. The contractor shall prepare as part of its costs, shop drawings in compatible 
format which will be used for incorporation into the coordination drawings.

4. The initial coordination drawings shall be produced by the contractor starting with 
the “Base” CAD background drawing.  These backgrounds shall be updated and 
modified with integration and revision of CAD drawings for new construction to 
indicate conditions for approved final layouts for foundations, steel framing, 
concrete reinforcing, and access flooring approved rough-in layout plans.  All 
building structural elements, walls, doors, windows, louvers, openings, ceiling 
layouts, access floor layouts and major equipment provided by the contractor and 
other significant elements shall be shown on designated layers.  Scheduled 
heights for finished ceilings above finished floor, and height above finished floor of 
underside of concrete and metal decks and all beams and joists including 
provision for fireproofing and finished enclosures shall be indicated at all areas.

5. The contractor shall provide full size “CAD” files for each level, to be plotted at 
3/8” or approved coordination scale.

6. All larger coordination drawings, broken up with match lines to correlate with 
phases and distinct plan areas with drawing designations.

7. All coordination drawings will have the location of plan view information the same.

8. Coordination drawings shall be prepared for the following areas:

a. All areas (above ceiling).

b. Separate coordination plans shall be prepared for the following areas:

1) All Mechanical rooms.

2) All Boiler Rooms.

3) High School Roof.

4) Miller Elementary School Roof.

5) Barr Middle School Roof.

9. The Contractor shall meet at a minimum weekly meetings to be held to review the 
status of the coordination process, and drawings which the foremen and/or 
Superintendent of each Contractor will be required to attend.  The Contractor will 
be required to bring at least one color plot of all areas to be coordinate.  Each 
affected Contractor shall review, sign and date each updated coordinated drawing 
which will indicate their agreement that the coordination drawing(s) has (have) 
been fully coordinated and are void of all conflicts at each stage.  Final completed 
coordination drawings shall be signed off by the Contractor.  Any work in place not 
in conformance with final approved coordination drawings will be required to be 
removed and relocated unless specific written approval with each contractor.
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10. Any conflicts, etc., discovered in the coordination stages prior to contractor sign-
off which cannot be resolved by the Contractors shall be brought to the attention 
of the Architect for resolution.

11. Any conflicts, etc., discovered after coordination sign-off and during the 
installation of the Work will be the responsibility of the Contractor to resolve with 
the review of the Architect.

12. A coordination drawing schedule will be developed by the contractor for tracking 
and reporting the status of coordination drawings with the overall project schedule 
to which the Contractor shall be responsible.

13. Work fabricated/installed prior to the completion of this process is performed at 
the Contractor's own risk, and compensation of time/costs for corrections will not 
be allowed.

14. The Contractor shall be responsible for timely updates to the coordination 
drawings to indicate as-built conditions for their own work.  Updates are required 
to include all changes regardless of the source or reason for the change.

E. Test Reports:  Indicate pressure tests performed.  Include date, section tested, test 
pressure, and leakage rate, following SMACNA (LEAK) - HVAC Air Duct Leakage Test 
Manual.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of 
products specified in this section, with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing the type of work specified 
in this section, with minimum 3 years of documented experience.

1.7 REGULATORY REQUIREMENTS

A. Construct ductwork to NFPA 90A standards.

1.8 ENVIRONMENTAL REQUIREMENTS

A. Do not install duct sealants when temperatures are less than those recommended by 
sealant manufacturers.

B. Maintain temperatures within acceptable range during and after installation of duct 
sealants.

PART 2  PRODUCTS

2.1 MATERIALS

A. Galvanized Steel Ducts:  ASTM A 653/A 653M galvanized steel sheet, lock-forming 
quality, with G90/Z275 zinc coating.
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B. Reinforcement Shapes and Plates:  Unless otherwise indicated, provide galvanized 
steel reinforcing where installed on galvanized sheet metal ducts.

C. Non-Fibrous, Closed Cell, Outdoor Rectangular Ductwork and Fittings:

1. Basis of Design: Thermaduct by Thermaduct, LLC. 855-809-6903 or equal

2. The panel shall be manufactured of CFC-free Kingspan Kooltherm closed cell 
rigid thermoset resin thermally bonded on both sides to a factory applied .001" (25 
micron) aluminum foil facing reinforced with a fiberglass scrim. An added UV 
stable, IR reflective 1000-micron high impact resistant titanium infused vinyl is 
factory bonded using a full lamination process. The lamination process shall 
permanently bond the vinyl clad to the outer surfaces of the phenolic foam panel 
to provide a zero-permeability water tight barrier and to form a structurally 
insulated panel (SIP) in which to form duct segments. Processes that do not 
employ a full lamination process are not acceptable. Self-applied adhesives such 
as tapes, caulks or cladding that incorporate pressure sensitive or spray 
adhesives are not acceptable.

3. The thermal conductivity shall be no greater than 0.146BTU • in/Hr •ft2•°F, the 
thermal conductivity shall be no greater than 0.146BTU • in/Hr •ft2•°F.

4. The density of the foam shall not be less than 3.5 pcf with a minimum 
compressive strength of 28 psi.

5. The standard panel shall be 1-3/4" thick with R-12 and shall be utilized unless 
indicated otherwise on the print, and utilized for outdoor supply, exhaust and 
return ductwork applications.

6. Maximum Temperature: Continuous rating of 185 degrees F (70 deg C) inside 
ducts or ambient temperature surrounding ducts.

7. Maximum Thermal Conductivity: 0.146 Btu x in./h x sq. ft. x deg F at 75 deg F 
mean temperature.

8. Permeability: 0.00 perms maximum when tested according to ASTM E 96/E 96M, 
Procedure A.

9. Antimicrobial Agent: Additive for antimicrobial shall not be used but instead, raw 
product must pass UL bacteria growth testing.

10. Noise-Reduction Coefficient: 0.05 minimum when tested according to ASTM C 
423, Mounting A.

11. Required Markings: All interior duct liner shall bear UL label and other markings 
required by UL 181 on each full sheet of duct panel; UL ratings for internal closure 
materials.

12. All insulation materials shall be closed cell with a closed cell content of >90%.

13. Pressure Class: 4" wg
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14. Closure Materials:

a. UV stable 1000 micron high impact resistant titanium infused vinyl (exterior).

1) Factory manufactured seamless corners for zero perms.

2) Cohesive bonded over-lap at corner seam covers for zero perms.

3) Water resistant titanium infused welded vinyl seams.

4) Mold and mildew resistant.

b. Polymeric Sealing System:

1) Structural Membrane: Aluminum scrim with woven glass fiber with UV 
stable vinyl clad applied

2) Minimum Seam Cover Width: 2 7/8” inches (75 mm)

3) Sealant: Low VOC.

4) Color: White (colors, matched by architect optional).

5) Water resistant.

6) Mold and mildew resistant.

c. Duct Connectors: Factory manufactured galvanized 4-bolt flange.

15. Outdoor Cladding:

a. Outdoor Installations: Duct segments shall incorporate UV stable 1000 
micron high impact resistant titanium infused vinyl which is introduced during 
the manufacturing process.

16. Flange Coverings:

a. Flanges are field sealed airtight before flange covers are installed. Flange 
covering consists of the following:

1) Foam tape insulation with molded 39 mil covers.

17. Reinforcement:

a. Outdoor ducts shall provide designed and built with adequate reinforcement 
to both; withstand air pressure forces from within the duct from blower 
pressure and shall be built to handle expected snow load for the location 
where the duct is being installed. The ductwork reinforcement system when 
both specified static pressure and duct sizes dictate the need. This is a 
factory installed system and no field installation of the reinforcement system 
is required.

18. Weight:
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a. The outdoor ductwork shall provide low weight stresses on the building 
framing and support members. Assembled duct shall have a weight of 0.86 
lbs. per square foot to maximum weight of 2.7 lbs. per square foot 
(depending on R-value and reinforcement requirement). Hangers and 
tiedowns are to be detailed in the Installation Manual for review prior to 
installation but not exceeding 13’ for duct girth <84” and 8’ for duct girth >85” 
between hangers and designed to carry the weight and wind load of the 
ductwork.

D. Stainless Steel Ducts:

1. Use minimum No. 16 gage for exhaust ducts connected to cooking equipment 
hoods.  

a. Use stainless steel reinforcing members for ducts in finished spaces and 
galvanized steel in unfinished spaces.

E. Aluminum Ducts:  ASTM B 209; aluminum sheet, alloy 3003-H14.  Aluminum 
Connectors and Bar Stock: Alloy 6061- T6 or of equivalent strength.

F. 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.

G. 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.
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D. Fabricate continuously welded round and oval duct fittings two gages heavier than duct 
gages indicated in SMACNA Standard.  Joints shall be minimum 4 inch cemented slip 
joint, brazed or electric welded.  Prime coat welded joints.

E. Provide standard 45 degree lateral wye takeoffs unless otherwise indicated where 90 
degree conical tee connections may be used.

F. Where ducts are connected to exterior wall louvers and duct outlet is smaller than 
louver frame, provide blank-out panels sealing louver area around duct.  Use same 
material as duct, painted black on exterior side; seal to louver frame and duct.

2.3 SEALING MATERIALS

A. Joint and Seam Sealants, General:  The term sealant used here is not limited to 
materials of adhesive or mastic nature, but also includes combinations of open weave 
fabric strips  and mastics

B. Joint and Seam Tape:  2 inches wide, glass-fiber-fabric reinforced.

C. Tape Sealing System:  Woven-fiber tape impregnated with a gypsum mineral 
compound and a modified acrylic/silicone activator to react exothermically with the tape 
to form a hard, durable, airtight seal.

D. Joint and Seam Sealant:

1. Color: Grey

2. Base: Water

3. Chemical Family: Synthetic Latex

4. Solids Content: 75 ± 2%

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
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15. Pressure Classes: Meets all SMACNA pressure classes

16. Seal Classes: Meets all SMACNA seal classes

E. Flanged Joint Mastics:  One-part, acid-curing, silicone elastomeric joint sealants, 
complying ASTM C920, Type S, Grade NS Class 25, Use O.

2.4 FIRE STOPPING

A. Provide fire-stopping of penetrations as work of this contract.

2.5 HANGERS AND SUPPORTS

A. Building Attachments:  Concrete inserts, powder actuated fasteners, or structural steel 
fasteners appropriate for building materials.  Do not use powder actuated concrete 
fasteners for lightweight aggregate concretes or for slabs less than 4 inches thick.

B. Hangers: Galvanized sheet steel, or round, uncoated steel, threaded rod.

1. Straps and Rod sizes: Conform with Table 4-1 in SMACNA HVAC Duct 
Construction Standards, 1985 Edition, for sheet steel width and gage and steel 
rod diameters

C. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; 
compatible with duct materials.

D. Trapeze and Riser Supports:  Steel shapes conforming to ASTM-A36.

1. Where galvanized steel ducts are installed, provide hot-dipped galvanized steel 
shapes and plates.

E. Rooftop Duct Supports: Dual bases supporting "H" frame strut assembly to support 
duct.

1. Strut Material: Hot-dip galvanized steel.

2. Stainless steel bases and hot-dip galvanized steel struts.

3. Base Material: Polycarbonate resin, stainless steel or hot-dip galvanized

2.6 RECTANGULAR DUCT FABRICATION

A. General:  Except as otherwise indicated, fabricate rectangular ducts with galvanized 
sheet steel, in accordance with SMACNA "HVAC Duct Construction Standards", Tables 
1-3 through 1-19, including their associated details.  Conform to the requirements in the 
referenced standard for metal thickness, reinforcing types and intervals, tie rod 
applications, and joint types and intervals.

1. Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity 
class required for pressure classification

2. Provide materials that are free from visual imperfections such as pitting, seam 
marks, roller marks, stains and discolorations.
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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.

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.
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2. Pleated, adjustable, and mitered elbows shall not be permitted, and segmented 
elbows shall be constructed with five segments, minimum.

2.9 ROUND SUPPLY AND RETURN FITTINGS FABRICATION

A. Conical Tees:  Fabricate to conform to SMACNA "HVAC Duct Construction Standards", 
1985 Edition, Figures 3-4 and 3-5 and with metal thicknesses specified for longitudinal 
seam straight duct.

B. Elbows:  Fabricate in die-formed, gored or pleated construction.  Fabricate the bend 
radius of die-formed, gored and pleated elbows 1.5 times the elbow diameter.  Unless 
elbow construction type is indicated, provide elbows meeting the following 
requirements:

1. Round Elbows - 8 inches and Smaller:  Die-formed elbows for 45- and 90- degree 
elbows and pleated elbows for 30, 45, 60, and 90 degrees only.

2. Round Elbows - 9 inches through 14 inches:  Gored or pleated elbows for 30, 45, 
60, and 90 degrees.

3. Round Elbows - Larger Than 14 Inches:  Gored elbows

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.
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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:

1. Supply/Return/Relief (interior): Galvanized Steel.

2. Exhaust/Return (Exterior): 1-3/4" thick with R-12 Non-Fibrous, Closed Cell, 
Outdoor Rectangular Ductwork and Fittings.

3. Outdoor (Exterior): 1-3/4" thick with R-12 Non-Fibrous, Closed Cell, Outdoor 
Rectangular Ductwork and Fittings.

4. General Exhaust:  Galvanized Steel.

5. Air Transfer Ductwork: Galvanized Steel.

6. Kitchen Hood Exhaust:  Welded stainless Steel (concealed or exposed ductwork).

7. Outside Air Intake:  Welded aluminum.

B. Ductwork Pressure Class:

1. Supply Ductwork: 4 inches

2. Return/Relief Ductwork: 4 inches

3. Transfer Air Ductwork: 1 inch

4. Outside air Ductwork: 4 inches

5. Exhaust air Ductwork: 2 inches

C. Ductwork Leakage Class:

1. Rectangular ductwork: Class 6
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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.

D. Ducts Connected to Commercial Kitchen Hoods: Comply with NFPA 96.

1. Exposed to View: Type 304, stainless-steel sheet, No. 3 finish, 16 gauge 
minimum.

2. Concealed: Type 304, stainless-steel sheet, No. 3 finish, 16 gauge minimum, or 
carbon-steel sheet, 16 gauge minimum.

3. Welded seams and joints.

4. Pressure Class: Positive or negative 10-inch wg, 16 gauge minimum.

5. Minimum SMACNA Seal Class: Welded seams, joints, and penetrations.

6. SMACNA Leakage Class: 6.

3.4  ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN HOOD 
EXHAUST DUCTS

A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold 
grease, and sloped a minimum of 2 percent to drain grease back to the hood.

B. Install fire-rated access panel assemblies at each change in direction and at maximum 
intervals of 20 feet in horizontal ducts, and at every floor for vertical ducts, or as 
indicated on Drawings. Locate access panel on top or sides of duct a minimum of 1-1/2 
inches from bottom of duct.

C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes 
and authorities having jurisdiction.

D. Prior to the use or concealment of any portion of a grease duct system, a leakage test 
shall be performed in the presence of the code enforcement official. Ducts shall be 
considered to be concealed where installed in shafts or covered by coatings or wraps 
that prevent the ductwork from being visually inspected on all sides. The permit holder 
shall be responsible to provide the necessary equipment and perform the grease duct 
leakage test. A light test or an approved equivalent test method shall be performed to 
determine that all welded and brazed joints are liquid tight. A light test shall be 
performed by passing a lamp having a power rating of not less than 100 watts through 
the entire section of duct work to be tested. The lamp shall be open so as to emit light 
equally in all directions perpendicular to the duct walls.
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1. A test shall be performed for the entire duct system, including the hood-to-duct 
connection. The ductwork shall be permitted to be tested in sections, provided 
that every joint is tested.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Air turning devices.

B. Backdraft dampers - metal.

C. Combination fire and smoke dampers.

D. Duct access doors.

E. Duct test holes.

F. Fire dampers.

G. Flexible duct connectors.

H. Thermally broken low leakage motorized dampers.

I. Volume control dampers.

J. Low leakage (Class 1A) control dampers.

1.2 REFERENCE STANDARDS

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 
2024.

B. NFPA 92 - Standard for Smoke Control Systems; Most Recent Edition Adopted by 
Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

C. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking 
Operations; 2024.

D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

E. UL 555 - Standard for Fire Dampers; Current Edition, Including All Revisions.

F. UL 555S - Standard for Smoke Dampers; Current Edition, Including All Revisions.

G. UL 1978 - Grease Ducts; Current Edition, Including All Revisions.

1.3 SUBMITTALS

A. Product Data:  Provide for shop fabricated assemblies including volume control 
dampers, duct access doors, duct test holes, and hardware used.  Include electrical 
characteristics and connection requirements.

B. Shop Drawings:  Indicate for shop fabricated assemblies including volume control 
dampers.
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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.

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".

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 COMBINATION FIRE AND SMOKE DAMPERS

A. Fabricate in accordance with NFPA 90A, UL 555, UL 555S, and as indicated.

B. Provide factory sleeve and collar for each damper.

C. Multiple Blade Dampers:  Fabricate with 16 gauge, 0.0598 inch galvanized steel frame 
and blades, oil-impregnated bronze or stainless steel sleeve bearings and plated steel 
axles, stainless steel jamb seals, 1/8 by 1/2 inch plated steel concealed linkage, 
stainless steel closure spring, blade stops, and lock, and 1/2 inch actuator shaft.

D. Operators:  UL listed and labelled spring return electric type suitable for 120 volts, 
single phase, 60 Hz. Provide end switches to indicate damper position. Locate damper 
operator on interior of duct and link to damper operating shaft.

E. Combination fire and smoke dampers shall be provided with Belimo Aircontrols FSAF 
(133 in-#) actuators or equal. Actuator timing shall meet local codes - 15 seconds.

1. Actuator shall carry a manufacturer's 5-year warranty and be manufactured under 
ISO 9001 quality control.

2. Actuator shall have microcontroller based motor controller providing:

a. Electronic cut off at full open so that no noise can be generated while holding 
open. Holding noise level shall be inaudible.
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b. Overload protection. Shall be incapable of burning out if stalled before 
reaching full rotation.

3. Housing shall be steel and gears shall be permanently lubricated.

4. The actuators shall be direct coupled and employ a steel-toothed cold-weld clamp 
for connecting to damper shafts. Aluminum clamps or set-screw attachment shall 
not be acceptable.

5. Actuator shall have UL555S Listing by the damper manufacturer for 250°F.

6. Dampers shall be installed straight and true, level in all planes, and square in all 
dimensions. Dampers shall move freely without undue stress due to twisting, 
racking, bowing, or other installation error. Do not install in area where moisture 
can penetrate damper or actuator nor where actuator temperature continuously 
exceeds 120°F.

F. Provide each combination fire/smoke damper with a position indicator package, which 
operates as a function of the damper blade position. The position indicator shall allow 
remote indication of damper blade position with two single pole, double throw switches 
and provides a positive open or closed signal.

G. Normally Open Smoke Responsive Fire Dampers:  Curtain type, closing upon actuation 
of electro thermal link, flexible stainless steel blade edge seals to provide constant 
sealing pressure, stainless steel springs with locking devices to ensure positive closure 
for units mounted horizontally.

H. Electro Thermal Link:  Fusible link melting at 165 degrees F; 120 volts, single phase, 
60 Hz; UL listed and labeled.

2.4 DUCT ACCESS DOORS

A. Fabrication:  Rigid and close-fitting of galvanized steel with sealing gaskets and quick 
fastening locking devices.  For insulated ducts, install minimum 1 inch thick insulation 
with sheet metal cover.

1. Less Than 12 inches Square:  Secure with sash locks.

2. Up to 18 inches Square:  Provide two hinges and two sash locks.

3. Up to 24 by 48 inches:  Three hinges and two compression latches with outside 
and inside handles.

4. Larger Sizes:  Provide an additional hinge.

B. Access doors with sheet metal screw fasteners are not acceptable.

2.5 DUCT TEST HOLES

A. Temporary Test Holes:  Cut or drill in ducts as required.  Cap with neat patches, 
neoprene plugs, threaded plugs, or threaded or twist-on metal caps.
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B. Permanent Test Holes:  Factory fabricated, air tight flanged fittings with screw 
cap.  Provide extended neck fittings to clear insulation.

2.6 DYNAMIC FIRE DAMPERS

A. Dynamic Fire Dampers - Fabrication:

1. Fire Rating:  UL 555 classified and labeled as a 1-1/2 hour fire damper.

2. Air Flow Rating:  UL approved for dual directional air flow.

3. Frame:  5 inches x minimum 16 gage (127 x minimum 1.6 mm) roll formed, 
galvanized steel hat-shaped channel, reinforced at corners.  Structurally 
equivalent to 13 gage (2.3 mm) U-channel.

4. Blades:

a. Style:  Airfoil-shaped, single-piece.

b. Action:  Opposed, spring closure upon fusible link release.

1) Orientation:  Horizontal.

c. Material:  Minimum 14 gage (2.0 mm) equivalent thickness, galvanized steel.

d. Width:  Maximum 6 inches (152 mm).

5. Bearings:  Self-lubricating stainless steel sleeve, turning in extruded hole in frame.

6. Blade Seals:  Galvanized steel for flame seal to 1,900 degrees F (1,038 degrees 
C).  Mechanically attached to blade edge.

7. Linkage:  Concealed in frame.

8. Axles:  Minimum 1/2 inch (13 mm) diameter plated steel, hex-shaped, 
mechanically attached to blade.

9. Mounting:  Vertical or Horizontal.

10. Temperature Release Device:

a. Fusible link, 165 degrees F (74 degrees C).

b. ETL, 24 VAC/VDC, 165 degrees F (74 degrees C).

11. Finish:  Mill galvanized.

12. Assembly:  Factory assemble damper and accessories and furnish as a single 
unit conforming to UL 555.

B. Performance Data:

1. Temperature Qualified:  Damper qualified in accordance with UL 555 as a 1-1/2 
hour fire damper.
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2. Capacity:  Demonstrate capacity of damper to close in HVAC system operating 
conditions.

a. Maximum Pressure:  4 inches w.g. (1 kPa).

b. Maximum Air Velocity:  4,000 feet per minute (1,219 m/min).

3. Pressure Drop:  Maximum 0.07 inches w.g. (0.02 kPa) at 2,000 feet per minute 
(610 m/min) through 24 x 24 inch (610 x 610 mm) damper.

C. Accessories:

1. Jamb Seals:  Stainless steel, flexible metal compression type.

2. Picture Frame Mounting Angles:

a. One-piece, roll formed retaining angles 1-1/2 x 1-1/2 inches (38 x 38 mm)

b. Factory matched and shipped on individual damper.

c. Factory prepunched screw holes.

d. Requires factory sleeve.

e. Factory Sleeve:  Minimum 20 gage (1.0 mm) thickness, minimum 12 inches 
(305 mm) length.

f. Steel Mullions:  For dampers in oversized masonry wall openings.

g. Breakaway Connection:  Ductmate.

2.7 STATIC FIRE DAMPERS

A. Fabrication:

1. Fire Rating:  UL 555 classified and labeled as a 1-1/2 hour static fire damper.

2. Air Flow Rating:  UL approved for dual directional air flow.

3. Frame:  Maximum 2-1/8 inches (54 mm) with no flanges x minimum 20 gage (0.9 
mm) roll formed, galvanized steel.

4. Blades:

a. Style:  Curtain type, in airstream.

b. Action:  Spring or gravity closure upon fusible link release.

c. Orientation:  Horizontal.

d. Material:  Minimum 24 gage (0.6 mm) roll formed, galvanized steel.

5. Closure Springs:  Type 301 stainless steel, constant force type, if required.
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6. Temperature Release Device:

a. Fusible link, 165 degrees F (74 degrees C).

b. ETL, 24 VAC/VDC, 165 degrees F (74 degrees C).

B. Mounting:  Vertical.

C. Finish:  Mill galvanized.

D. Assembly:  Factory assemble damper and accessories and furnish as a single unit 
conforming to UL 555.

E. Performance Data:

1. Temperature Qualified:  Damper qualified in accordance with UL 555 as a 1-1/2 
hour fire damper.

2. Pressure Drop:  Maximum 0.08 inch w.g. (0.02 kPa) at 1,000 feet per minute (305 
m/min) through 40 x 48 inch (1,016 x 1,219 mm) damper.

F. ACCESSORIES

1. Picture Frame Mounting Angles:

a. One-piece, roll formed retaining angles 1-1/2 x 1-1/2 inches (38 x 38 mm).

b. Factory matched and shipped on individual damper.

c. Factory prepunched screw holes.

d. Requires factory sleeve.

2. Factory Sleeve:  Minimum 20 gage (1.0 mm) thickness.

3. Steel Mullions:  For dampers in oversized masonry wall openings.

2.8 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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2.9 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.

2.10 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 for cleaning kitchen exhaust ducts in 
accordance with NFPA 96.  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. Provide fire dampers, combination fire and smoke dampers, and smoke dampers at 
locations indicated, where ducts and outlets pass through fire rated components, and 
where required by Authorities Having Jurisdiction.  Install with required perimeter 
mounting angles, sleeves, breakaway duct connections, corrosion resistant springs, 
bearings, bushings and hinges.

F. Install combination smoke and fire dampers in accordance with NFPA 92.

G. Demonstrate re-setting of fire dampers to Nanuet Union Free School District's 
representative.

H. At rooftop air handling units, blower coils, 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.

I. Fire Dampers:

1. Provide dynamic fire dampers at locations where dampers are installed in duct 
systems connected to fans systems. Provide static fire dampers at locations 
where fire dampers are installed in air transfer duct systems not connected to 
fans.
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2. Install dampers at locations indicated on the drawings and in accordance with 
manufacturer's UL approved installation instructions.

3. Install dampers square and free from racking with blades running horizontally.

4. Do not compress or stretch damper frame into duct or opening.

5. Handle damper using sleeve or frame.  Do not lift damper using blades or 
jackshaft.

6. Install bracing for multiple section assemblies to support assembly weight and to 
hold against system pressure.  Install bracing as needed.

J. Combination Fire/Smoke Dampers:

1. Install dampers at locations indicated on the drawings and in accordance with 
manufacturer's UL approved installation instructions.

2. Install dampers square and free from racking with blades running horizontally.

3. Do not compress or stretch damper frame into duct or opening.

4. Handle damper using sleeve or frame.  Do not lift damper using blades, actuator, 
or jackshaft.

5. Install bracing for multiple section assemblies to support assembly weight and to 
hold against system pressure.  Install bracing as needed.

K. At equipment supported by vibration isolators, provide flexible duct connections 
immediately adjacent to the equipment.

L. 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.

M. 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.

N. 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 302 - Application of Sone Loudness Ratings for Non-Ducted Air Moving 
Devices; 1973 (Reaffirmed 2012).

F. AMCA 303 - Application of Sound Power Level Ratings for Fans; 1979 (Reaffirmed 
2012).

G. ANSI S1.13 - American National Standard Measurement of Sound Pressure Levels in 
Air; 2020.

H. ASHRAE Std 68 - Laboratory Method of Testing to Determine the Sound Power in a 
Duct; 1997.

I. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; Most Recent Edition 
Cited by Referring Code or Reference Standard.

J. ASTM E477 - Standard Test Method for Laboratory Measurements of Acoustical and 
Airflow Performance of Duct Liner Materials and Prefabricated Silencers; 2020.

K. 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.
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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:

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 
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exceeding 25 and smoke-developed index not exceeding 50 when tested 
according to ASTM E84, NFPA 255 or UL 723.

6. Material gauge thickness:

a. Material gauges noted in other sections are minimums and shall increase as 
required for the system pressure and velocity classification.

b. The silencers shall not fail structurally when subjected to a differential air 
pressure of 8 inches water gauge.

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 
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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.

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. Roof mounted downblast exhausters.

B. Kitchen hood upblast roof 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, with Errata (2018).

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. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking 
Operations; 2024.

H. UL 705 - Power Ventilators; Current Edition, Including All Revisions.

I. UL 762 - Outline of Investigation for Power Roof Ventilators for Restaurant Exhaust 
Appliances; 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.
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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.

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 KITCHEN HOOD UPBLAST ROOF EXHAUSTERS

A. Acceptable Manufacturers:

1. Loren Cook.

2. Twin City.

3. Greenheck.

B. Description: Fan shall be a spun aluminum, roof mounted, direct driven, upblast 
extended pressure centrifugal exhaust ventilator.

C. Certifications: Fan shall be manufactured at an ISO 9001 certified facility. Fan shall be 
listed by Underwriters Laboratories (UL 762) and UL listed for Canada (Power 
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Ventilator for Restaurant Exhaust Appliances). Fan shall bear the AMCA certified 
ratings seal for sound and air performance.

D. Construction: The fan shall be of bolted and welded construction utilizing corrosion 
resistant fasteners. The spun aluminum structural components shall be constructed of 
minimum 16 gauge marine alloy aluminum, bolted to a rigid aluminum support 
structure. The aluminum base shall have a one piece inlet spinning and continuously 
welded curb cap corners for maximum leak protection. The windband shall have a 
rolled bead for added strength. A two piece top cap shall have stainless steel quick 
release latches to provide access into the motor compartment without the use of tools. 
An external wiring compartment with integral conduit chase shall be provided into the 
motor compartment to facilitate wiring connections. The motor shall be enclosed in a 
weather-tight compartment, separated from the exhaust airstream. Unit shall bear an 
engraved aluminum nameplate. Nameplate shall indicate design CFM and static 
pressure. Unit shall be shipped in ISTA certified transit tested packaging.

E. Wheel: Wheel shall be centrifugal backward inclined, constructed of 100 percent 
aluminum, including a precision machined cast aluminum hub. Wheel inlet shall overlap 
an aerodynamic aluminum inlet cone to provide maximum performance and efficiency. 
Wheel shall be balanced in accordance withA MCA Standard 204-05, Balance Quality 
and Vibration Levels for Fans.

F. Motor: 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.

G. Options/Accessories:

1. Birdscreen:

a. Provide aluminum construction.

b. Protects fan discharge.

2. Clean Out Port: Removable grease repellent compression rubber plug allows 
access for cleaning wheel through windband.

3. Roof Curb Extension: Vented curb extension where required for compliance with 
minimum clearances required by NFPA 96.

4. Drain Connection:

a. Aluminum construction.

b. Allows single-point drainage of grease, water, or other residues.

5. Finishes: Factory primed.

6. Grease Trap:

a. Aluminum.

b. Includes drain connection.
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c. Collects grease residue.

7. Hinge Kit:

a. Aluminum hinges.

b. Hinges and restraint cables mounted to base (sleeve).

c. Allows fan to tilt away for access to wheel and ductwork for inspection and 
cleaning.

8. Heat Baffle: Prevents heat from radiating into motor compartment.

9. Tie-down Points: Four brackets located on windband secures fan in heavy wind 
applications.

2.3 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.

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. 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.
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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

I. Standard 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.

J. Acoustical roof curbs: Acoustical Curbs shall be provided to reduce fan generated 
sound from traveling down ductwork without adversely affecting fan performance. Air 
shall pass between the streamlined baffles allowing fan sound to be absorbed and 
dissipated within the curb area preventing it from entering the building. Each perforated 
aluminum baffle section shall be filled with fiberglass wool. Spring steel wire holding 
clips shall secure the aluminum baffle. Assembly shall be a rigid, durable section which 
shall not warp or twist out of shape. Permanently constructed baffles shall be 
removable for access to dampers or for cleaning. No tools shall be required. Standard 
construction features for sound curbs shall be 18 gauge steel and one inch (25 mm) 
insulation. Sound curbs shall mount directly to the roof deck structure. Roofing material 
shall be sealed to the top of the lap-jointed wooden nailer for weather tightness.

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 

c. Construction:

1) 18 gauge galvanized steel

2) 1-1/2", 3 LB. density fiberglass insulation

3) Unitized construction

4) Continuous welded corner seams

5) 16 inch height
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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. Single-duct terminal units.

1. Single-duct, variable-volume units.

B. Variable volume terminal units.

C. Integral controls.

1.2 REFERENCE STANDARDS

A. AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils; 2001, with Addenda 
(2011).

B. AHRI 880 (I-P) - Performance Rating of Air Terminals; 2017 (Reaffirmed 2023).

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 
Materials; 2023c.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

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; 
2024.

G. SMACNA (SRM) - Seismic Restraint Manual Guidelines for Mechanical Systems; 2008.

H. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; Current Edition, 
Including All Revisions.

1.3 SUBMITTALS

A. Product Data:  Provide data indicating configuration, general assembly, and materials 
used in fabrication.  Include catalog performance ratings that indicate air flow, static 
pressure, and NC designation.  Include electrical characteristics and connection 
requirements.

B. Shop Drawings:  Indicate configuration, general assembly, and materials used in 
fabrication, and electrical characteristics and connection requirements.

1. Include schedules listing discharge and radiated sound power level for each of 
second through sixth octave bands at inlet static pressures of 1 to 4 inch wg.

C. Certificates:  Certify that coils are tested and rated in accordance with AHRI 410.

D. Manufacturer's Installation Instructions:  Indicate support and hanging details, 
installation instructions, recommendations, and service clearances required.
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E. Project Record Documents:  Record actual locations of units and locations of access 
doors required for access of valving.

F. Operation and Maintenance Data:  Include manufacturer's descriptive literature, 
operating instructions, maintenance and repair data, and parts lists.  Include directions 
for resetting constant-volume regulators.

G. Warranty:  Submit manufacturer warranty and ensure forms have been completed in 
Nanuet Union Free School District's name and registered with manufacturer.

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of 
products specified in this section, with minimum three years of documented experience.

B. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction.

C. Products Requiring Electrical Connection:  Listed and classified by Underwriters 
Laboratories Inc. as suitable for the purpose specified and indicated.

1.5 WARRANTY

A. Provide five year manufacturer warranty for air terminal units.

PART 2  PRODUCTS

2.1 SINGLE-DUCT, VARIABLE-VOLUME UNITS

A. The assemblies shall be pressure independent and shall reset to any air flow between 
zero and the maximum cataloged air volume.

B. At an inlet velocity of 2000 fpm, the minimum operating pressure for any unit shall not 
exceed 0.04 w.g.

C. The assemblies shall consist of an absorptive rectangular silencer (where scheduled) 
that matches the terminal discharge area configuration and performance, as described 
on the plans and/or air distribution schedules. The silencers have slip and drive 
connections for easy installation.

D. Performance characteristics including pressure drop and sound data for the 
terminal/silencer assembly shall have been attained through lab testing in accordance 
to ASHRAE 130-2008 and AHRI 880-2008. Sound ratings of air distribution per the 
levels indicated on the drawing schedules.

E. Performance of the complete VAV terminal and silencer assembly (where scheduled) 
shall be AHRI certified.

F. The air flow sensor shall be of a cross configuration located at the inlet of the 
assembly. The sensor shall have twelve total pressure sensing ports and a center 
averaging chamber designed to accurately average the flow across the inlet of the 
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assembly. Sensor shall provide accuracy within 5% with 90° sheet metal elbow directly 
at the inlet of the assembly. The air flow sensor shall amplify the sensed air flow signal.

G. The primary air valve damper shall be heavy gauge metal, with peripheral gasket and 
solid steel shaft, pivoted in self-lubricating bearings. In the full closed position, air 
leakage past the closed damper shall not exceed 2% of the nominal catalog rating at 3 
in. w.g. inlet static pressure, when tested in accordance to ASHRAE 130.

H. The entire valve/damper assembly shall be tested to 1.25 million cycles without failure.

I. The VAV terminal casing shall be constructed of 22 gauge zinc-coated steel, internally 
lined with 1/2 in. thick, fiberglass insulation which complies with UL-181, ASTM C1071, 
and NFPA-90A. Any cut edges of fiberglass exposed to the air stream shall be coated 
with NFPA-90A approved sealant. The liner shall not contain Pentabrominated diphenyl 
ether CAS#32534-81-9 and Octabrominated diphenyl ether.

J. Silencer/sound attenuator sections (where scheduled) shall consist of 16 ga solid metal 
casing, 26 ga perforated liners, and absorptive acoustic fiberglass liner.

1. Acceptable methods of silencer construction shall be Pittsburgh lock. Screws or 
other mechanical fasteners on the silencer shall not be acceptable.

2. The silencer noses and perforated liners shall be rigidly fastened to the casing of 
the silencer on both the top and bottom.

3. The silencer section acoustic media shall be shot free inorganic glass fiber with 
long, resilient fibers, bonded with thermosetting resin, and contain 50% recycled 
media. Glass fiber shall be packed with a minimum 10% compression to eliminate 
voids and settling; density shall be consistent with that used to generate catalog 
test data. Combustion ratings for acoustical media shall be equal to or less than 
the combustion ratings noted below when tested in accordance with ASTM E84, 
UL713, and NFPA 255:

a. Flame Spread Classification: 25

b. Smoke Development Rating: 50

K. Hot Water Heating

1. Coil Casing: Minimum 22 gauge, 0.0299 inch galvanized steel, factory-installed on 
terminal discharge with rectangular outlet, duct connection type.

2. Access Door: Gasketed and insulated located on bottom.

3. Coil Fins: Aluminum or aluminum plated fins, mechanically-bonded to seamless 
copper tubes.

4. Coil leak tested to minimum 350 psig. 

5. Base performance data on tests run in accordance with AHRI 410and units to 
bear AHRI 410 label.
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L. Control: Actuator shall be supplied and installed by the Temperature Controls 
Contractor. Box shall be set up for pressure independent operation with air flow sensor 
and tubing provided and installed by the box manufacturer.

M. Access Door: Provide ultra-low leakage, premium quality and performance, flat oval 
design, 1/2” insulated double wall, access door. Door shall be formed 24 gauge, 
galvanized steel flanged frame and door panel. Door shall have positive bulb door seal, 
(foam gaskets are not acceptable). The unit should include camp lock design fasteners 
for easy removal and box inspection.

N. Accessories: Hanger brackets, NEMA 1 control box with 24 power connection and 
disconnect switch.

O. Factory mount and wire controls.  Mount electrical components in control box with 
removable cover.  Incorporate 24 volt, low voltage single point electrical connection to 
power source.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install the inlets of air terminal units and air flow sensors a minimum of four duct 
diameters from elbows, transitions, and duct takeoffs.

C. Provide ceiling access doors or locate units above easily removable ceiling 
components.

D. Support units individually from structure with wire rope complying with ASTM A492 and 
ASTM A603 in accordance with SMACNA 1981. See Section 23 0548.

E. Do not support from ductwork.

F. Connect to ductwork in accordance with Section 233100.

G. Install the terminal units in accordance with the manufacturer's instructions.

H. Install the inlets of the air terminal units with the air flow sensors a minimum of three 
duct diameters from elbows, transitions, and duct takeoffs.

I. See drawings for the size(s) and duct location(s) of the air terminal units.

J. Provide ceiling access doors or locate units above easily removable ceiling 
components.

K. Support the terminal units individually from the structure in accordance with 
manufacturer’s recommendations.

L. Embed anchors in concrete in accordance with ASTM E488/E488M.

M. Do not support the terminal units from the ductwork.
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N. Verify that electric power is available and of the correct characteristics.

3.2 ADJUSTING

A. Ensure the damper operator attached to the assembly allows full modulation of flow 
range from 100 percent of design flow to zero.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Diffusers.

B. Registers/grilles.

1.2 REFERENCE STANDARDS

A. ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Air Inlets; 
2023.

B. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

C. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

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. 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

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 
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.
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2.2 SPIRAL DUCT RETURN GRILLE, EXTRUDED ALUMINUM

A. Approved Manufacturers:

1. Price SDGER (basis of design)

2. Titus

3. Nailor

B. Furnish and install return grilles of sizes and mounting types indicated on the plans and 
outlet schedule. Perforated face shall be securely attached to aluminum grille 
frame.  The grille shall be finished in clear anodized for field painting.

2.3 TRANSFER REGISTERS

A. Approved Manufacturers:

1. Price 630 (basis of design)

2. Titus

3. Nailor

B. Furnish and install aluminum 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 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  EXHAUST REGISTERS

A. Approved Manufacturers:

1. Price 630 (basis of design)

2. Titus

3. Nailor

B. Furnish and install aluminum 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 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.

2.5 SQUARE PLAQUE DIFFUSERS

A. Construction:
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1. Diffusers shall be steel construction, and shall consist of a seamless, one-piece, 
precision formed backpan that incorporates a round inlet collar of sufficient length 
for connecting rigid or flexible duct.

2. An inner plaque assembly shall be incorporated and shall drop no more than ¼ 
inch below the ceiling plane to assure proper air distribution performance.

3. The inner plaque assembly shall be completely removable from the room side to 
allow for full access to any dampers or other ductwork components located near 
the diffuser neck.

4. The diffuser shall integrate with all duct sizes shown on the plans without affecting 
the face size and appearance of the unit.

5. The face panel shall have smooth edges and rounded corners to blend with the 
back cone.

6. The diffuser ceiling module size shall be:

a. 24 x 24 inches (600 x 600 millimeters)

b. 12 x 12 inches (300 x 300 millimeters)

B. Paint Specification:

1. Paint finish shall be:

a. All components shall have a baked-on powder coat finish.

1) The paint finish must demonstrate no degradation when tested in 
accordance with ASTM D1308 (covered and spot immersion) and ASTM 
D4752 (MEK double rub) paint durability tests.

2) The paint film thickness shall be a minimum of 2.0 mils.

3) The finish shall have a hardness of 2H.

4) The finish shall withstand a minimum salt spray exposure of 500 hours 
with no measurable creep in accordance with ASTM D1654, and 1000 
hours of exposure with no rusting or blistering as per ASTM D610 and 
ASTM D714.

5) The finish shall have an impact resistance of 80 inch-pounds.

b. All components shall have a custom finish in a color to match a customer 
supplied sample.

2.6 MODULAR CORE ADJUSTABLE DIRECTIONAL DIFFUSERS

A. Approved Manufacturers:

1. Price AMCD (basis of design)
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2. Titus

3. Nailor

B. Furnish and install directional modular core louvered face diffusers of the sizes and 
mounting types shown on the plans and air distribution schedule. Diffusers shall consist 
of an outer frame assembly, which facilitates mounting in the application shown. A 
collar that allows connection to the square duct size indicated shall be an integral part 
of the frame assembly. The diffuser core shall consist of fixed louver directional 
modules that may be easily field adjusted from the diffuser face (without any type of 
tools or mechanical device) for 1, 2, 3, or 4 way discharge. Each module shall be easily 
removable to allow for access to any damper or other ductwork component in or near 
the diffuser neck. 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.

2.7 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.

2.8 LOUVERED FACE SUPPLY REGISTERS

A. Approved Manufacturers:

1. Price 510 (basis of design)

2. Titus

3. Nailor

B. Furnish and install steel supply registers of the sizes and mounting types indicated on 
the plans and outlet schedule. Registers shall be 45 degree deflection fixed louver type 
with blades spaced 3/4 in. on center. The blades shall run parallel to the (long / 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.
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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. Grease Laden Exhaust Hoods

B. Kitchen Hood Demand Control Ventilation System

1.2 REFERENCES

A. NFPA 70 - National Electrical Code; National Fire Protection Association; 1996.

B. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking 
Operations; National Fire Protection Association; 1994.

C. UL (EAUED) - Electrical Appliance and Utilization Equipment Directory; Underwriters 
Laboratories Inc.; current edition.

1.3 SUBMITTALS

A. Submit the following for approval:

1. Product Data Sheets including the following data if applicable:

a. Electrical Ratings

b. Dimensions

c. Weights

d. Loads

e. Required Clearances

f. Field Connections

2. Shop Drawings:

a. Indicate hoods, exhaust, and supply equipment being controlled by the 
system.

b. Indicate locations of sensors, system controller, VFDs and other components.

c. Provide wiring diagrams for power, signal, and control wiring.

d. Provide a description of Sequence of Operation

3. Installation Instructions

a. Indicate Installation Procedures and Scopes of Work

4. Reference Information:

a. Hood Operation and Maintenance Manual.
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b. Sample Startup Report

c. VFD Manuals

1.4 QUALITY ASSURANCE

A. All electrical components, devices, and accessories shall be listed and labeled as 
defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use.

B. Control System shall be tested and certified to conform to the following standards.

1. UL2017 – Standard for General-Purpose Signaling Devices and Systems.

2. UL710– Standard for Exhaust Hoods for Commercial Cooking Equipment.

3. FCC Class B Standard CFR47 Part 15.109 on Radiated Emissions.

4. FCC Class B Standard CFR47 Part 15.109 on Conducted Emissions.

5. CSA C22.2 No. 205-M1983 – Signal Equipment.

6. CE Class B Directive 98/34/EEC: Technical Standards & Regulations Directive

7. CE Class B Directive 2004/108/EC: Electromagnetic Compatibility with Amending 
Directives 92/31/EEC, 93/68/EEC and 91/263/EEC

8. CE Standard EN 61000-6-3: 2007 – Emissions

9. CE Standard EN 61000-3-2: 2006 – Harmonic Current Emissions

10. CE Standard EN 61000-3-3: 1995 +A1:2001, +A2:2005 – Voltage Fluctuations 
and Flicker

11. CE Standard EN 61000-6-1: 2007 Electrostatic Discharge

12. CE Standard EN 61000-6-1: 2007 Radiated Immunity

13. CE Standard EN 61000-6-1: 2007 Electrical Fast Transients.

14. CE Standard EN 61000-6-1: 2007 Surge.

15. CE Standard EN 61000-6-1: 2007 Conducted Immunity.

16. CE Standard EN 61000-6-1: 2007 Voltage Dips and Short Interruptions.

1.5 REGULATORY REQUIREMENTS

A. Products Requiring Electrical Connection:  Listed and classified by UL (EAUED) as 
suitable for the purpose specified and indicated.
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PART 2  PRODUCTS

2.1 GREASE LADEN EXHAUST HOODS (H-1A/H-1B)

A. Wall or island style as scheduled on the drawings, kitchen exhaust hoods designed for 
removal of grease laden heat and fumes.

B. Construction:

1. Kitchen Ventilation hood(s) shall be of the Type I, exhaust only wall canopy or 
island style suitable for all types of cooking applications. The hood(s) shall be U.L. 
710 Listed without a fire damper for 700°F rated cooking appliances.

2. The hood(s) exterior shall be constructed of a minimum of 18 gauge 430 series 
stainless steel. The hood(s) shall be constructed using the standing seam method 
for optimum strength and with a Performance Enhancing Lip (PEL) to improve 
capture efficiency by turning air back into the hood.

3. All seams, joints and penetrations of the hood enclosure shall be welded and/or 
liquid tight. Lighter material gauges, alternate material types and finishes are not 
acceptable. All unexposed interior surfaces shall be constructed of a minimum 18 
gauge corrosion resistant steel including, but not limited to ducts, plenum, and 
brackets.

4. The hood(s) shall include a filter housing constructed of the same material as the 
hood. The high efficiency stainless steel filters shall be U.L. 1046 Classified and 
NSF Certified, in sufficient number and sizes to ensure optimum performance. 
Filters shall direct the exhaust airflow through individual cyclone chambers, 
utilizing centrifugal impingement grease extraction technology. The filter housing 
shall terminate in a pitched, full length grease trough which shall drain into a 
removable grease container. These filters shall have a grease removal efficiency 
of 69% at 8 microns (51% from 3-10 microns).

5. Vapor proof, U.L. Listed LED light fixtures shall be pre-wired to a junction box 
located at the top of the hood for field connection. Wiring shall conform to the 
requirements of the NFPA 70 7. Hoods shall be built in accordance with the NFPA 
96, IMC, UMC, and bear the NSF Seal of Approval. The hood manufacturer shall 
provide, on request, the necessary data that confirms compliance with the code 
authorities listed above.

C. Options:

1. Fire Suppression System (Provide for all kitchen hoods scheduled):

a. Field piping installed chemical fire suppression system for the protection of 
the kitchen ventilation system and cooking appliances. Fire system cabinet 
shall be included as part of ALL kitchen hoods. The system shall be capable 
of automatic detection and actuation and remote manual actuation. Piping 
shall be installed above the hood and shall be concealed from view. No 
exposed piping shall be allowed except for appliance drops. System shall be 
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complete with agent tank, nitrogen cartridge, regulated release mechanism 
and regulated actuator assembly.

b. The hood(s) shall contain a factory engineered and pre-piped, UL Listed, Wet 
Chemical, ANSUL R-102 restaurant fire suppression system.

c. The system piping shall be installed in the hood at the time of construction 
above the hood, and shall be concealed from view. No exposed piping is 
acceptable, with the exception of appliance drops. The system shall be 
capable of automatic detection and actuation and remote manual actuation. 
The system shall have the fire suppression capabilities to protect the duct(s), 
plenum(s), filter area(s) and cooking equipment.

d. The system shall include schedule 40 black iron pipe, detectors, and chrome 
appliance drops.

e. The system shall include all parts to complete the system as well as field 
installation and certification. A 1-1/4" Mechanical gas valve (for high school 
hoods H-1A/H-1B) shall be furnished for gas line shut-off application.

f. The system shall also include the release assembly, agent cylinder, agent, 
detectors, fusible links, liquid tight fittings, remote manual pull station, and 
schedule 40 black iron pipe with chrome sleeving for exposed areas.

g. A certified local Ansul distributor shall be selected by the factory for final 
system hook-up.

h. Carbon dioxide or Ansul based system shall meet the requirements of NFPA 
96.

i. Detectors: The detectors shall be the fusible link style designed to separate 
at a specific temperature.

j. Manual pull station for remote mounting.

k. Furnish emergency solenoid gas shutoff valve for installation where shown 
on drawings.

l. Provide services of Ansul representative for final system hook-up and 
certification.

2. Light Fixtures: UL listed, vapor-proof LED light fixtures shall be prewired, with 
connections accessible at the top of the hood for field connection to power. Wiring 
shall conform to the requirements of the National Electric Code.

3. Electrical Control Panel: Face mounted canopy light control switch and fan control 
switch with pilot light to control hood lights and exhaust fan.

4. Enclosure panels: Formed of 18 gauge, type 304 stainless steel with #4 finish to 
enclose the area between the top of the hood and ceiling.

D. Variable Volume Kitchen Control Package (FOR HIGH SCHOOL HOODS H-1A/H-1B):



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

Kitchen Ventilation Hoods                                             233813 - 5 of 10 

1. The Variable Volume Kitchen Control system shall be a U.L. Listed outlet center. 
The standard package shall consist of a utility control cabinet constructed of a 
minimum 18 gauge 400 series stainless steel, a user interface keypad, and 
temperature sensors.

a. Temperature sensors shall be made of stainless steel and shall be installed 
in a U.L. approved coupling.

b. The hood cabinet shall be UL Listed to Standard 891. The pre-engineered 
control center shall include, but not be limited to, fan motor starters, light and 
fan switches, fire relay which controls the exhaust fan, quarter turn latch, 
color coded wiring with wiring diagram, grounding terminal blocks, and 
distribution terminal control strip for control wiring connection. All electrical 
components shall be UL listed or Classified where applicable and wired in 
compliance with the National Electrical Code.

c. The control center shall be utility cabinet mounted with the switches face 
mounted on the utility cabinet, with overall dimensions for the control cabinet 
being 36 in. x 24 in. x 12 in.

2. The utility control cabinet shall house a NEMA-1 stainless steel box which 
includes terminal blocks for field connections and a Programmable Logic 
Controller (PLC). The PLC shall be capable of controlling multiple exhaust and 
supply fans via Variable Frequency Drive (VFD) and/or analog signals.

3. The utility control cabinet shall house the VFD connected to the hood's exhaust 
fan. The VFD shall be provided by the hood and variable volume kitchen control 
package manufacturer:

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.

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.
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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, for indoor locations, suitable for equipment 
application in places restricted to persons employed on the premises.

d. Rated Input Voltage: 208 volts, three phase, 48-63 Hertz, +30%/-35%.

e. Motor Nameplate Voltage: 200 volts, three phase, 60 Hertz.

f. Displacement Power Factor: Between 1.0 and 0.95, lagging, over entire 
range of operating speed and load. g. Operating Ambient: 0 degrees C to 40 
degrees C.

g. Current Limit Adjustment: 60 to 110 percent of rated.

h. Acceleration Rate Adjustment: minimum range 0.5 to 30 seconds.

i. Deceleration Rate Adjustment: minimum range 1 to 30 seconds.

j. Input Signal: two analog inputs, user selectable 0 to 10 VDC, 4 to 20 mA DC.

k. Output Signal: analog output signal proportional to motor speed, user 
selectable 0 to 10 VDC, 4 to 20 mA DC.

l. Suitable for variable torque loads.

m. Regenerative braking feature to permit direction of of regenerative energy 
from the motor back into the AC line.

n. DC injection brake feature, user selectable.

o. Suitable for operating on a circuit capable of delivering 100,000 AIC fault 
current.

p. Emergency Stop Interface: Input to receive dry contact closure to signal drive 
stop on alarm condition.

q. Include undervoltage protection/release, input phase loss protection, motor 
overcurrent protection, and ground fault protection.

r. Control Power Source: integral 24VDC, 250ma on-board source.

s. 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.

t. Digital inputs: Six digital inputs, user programmable
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u. Frequency rejection: Three independent programmable bands, user 
selectable width and mid-points, to prevent drive output of rejected 
frequencies. w. PID Setpoint Controllers: Provide two (2) PID setpoint 
controllers to allow pressure and flow signals to be connected, closed loop 
controlled from the micropressor.

v. Filters: Provide DV/DT filtering on drive output as recommended by drive 
manufacturer, motor manufacturer, or cooling tower manufacturer.

w. 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.

x. Disconnecting Means: Include integral non-fused disconnect switch on the 
line side of each VFD.

4. The user interface shall be a keypad provided in accordance with the following 
specifications.

a. Keypad:

1) The user interface shall be a membrane keypad with a graphic overlay 
and LCD display. The standard interface shall include hood (fan) 
operation, hood light, gas reset, and auto tempering buttons depending 
on the configuration.

2) System notifications (including but not limited to hood operation, current 
alarms, and fan 100% override time left) shall be displayed in the middle 
of the screen. A red alarm light shall flash on the keypad upon a system 
alarm.

5. System Operation:

a. The sequence of operation shall utilize resistive type temperature sensors 
that are mounted in the capture tank of the hood to monitor exhaust air 
temperatures. Fluctuation of exhaust temperature caused by cooking load 
shall be sensed by the temperature sensor and conveyed to the controller. 
The controller shall fully modulate the speed of the fan via the analog signal, 
from maximum speed down to a minimum speed to be determined by 
building test and balance. The system shall be capable of serving as an IMC 
compliant auto start-up control to automatically start the fans during cooking 
operations. Analog signal(s) shall allow modulation of the fans based on the 
exhaust air temperature sensed by the temperature sensors. It must have a 
fully modulating turndown of up to 50% of maximum speed. Upon pressing 
the Fan 100% button, exhaust fan speeds shall go to maximum speed for 10 
minutes (adjustable), or until the Fan 100% button is pressed again, which 
shall return the system to full temperature control.

b. In a fire condition, the control panel shall be capable of forcing the exhaust to 
maximum speed, shutdown of supply air from associated rooftop units, and 
shutdown of lights regardless of current fan speeds via integration with a fire 
system.
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c. Standard Variable Volume Controls shall be provided with a digital remote 
enable, fire system interface, and shunt trip breaker control.

d. The follow options shall be furnished:

1) Building Management System Interface

(a) BACnet

(b) Gas Reset

(c) High Temperature Alarm

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify ventilation outlets, service connections, and supports are correct and in required 
location.

B. Verify that electric power is available and of the correct characteristics.

3.2 INSTALLATION

A. Install items in accordance with manufacturers' instructions.

B. Insulate to prevent electrolysis between dissimilar metals.

C. Weld and grind joints in steel work tight, without open seams, where necessary due to 
limitations of sheet sizes or installation requirements.

D. Sequence installation and erection to ensure correct mechanical and electrical utility 
connections are achieved.

E. Cut, fit, and patch where necessary.  Provide cutting and patching of items of this 
section required for installation or services of equipment.

F. Cut and drill components for service outlets, fixtures, and fittings.

G. Use anchoring devices appropriate for equipment and expected usage.

H. Provide sealant to achieve clean joint with adjacent building finishes and between 
abutting components.

I. A Factory-Authorized Service Representative shall perform startup service including:

1. Inspection of installed components.  Verification of correct installation and 
operation.

2. Programming of system parameters for proper detection of cooking conditions.

3. Programming of system parameters for proper operation of control input/output 
points.
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4. Programming of VFD parameters for proper control communication with control 
system.

5. Programming of VFD motor operational set points (maximum speed and allowable 
motor current).

6. Verification of Hood control system functionality.

7. Results shall be captured in a written report.

3.3 ADJUSTING

A. Test and Balance Contractor shall adjust hood balancing baffles and VFDs to achieve 
maximum design airflow at maximum speed.

3.4 CLEANING

A. Remove masking or protective covering from stainless steel and other finished 
surfaces.

B. Wash and clean equipment.

C. Polish glass, plastic, hardware, accessories, fixtures, and fittings.

3.5 DEMONSTRATION AND INSTRUCTIONS

A. A Factory-Authorized Service Representative shall train Owner's maintenance 
personnel to adjust, operate, and maintain Packaged Kitchen Hood Ventilation Control 
Systems.

3.6 PROTECTION OF FINISHED WORK

A. Remove protective coverings from prefinished work.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Energy recovery units.

B. Roof curbs.

1.2 REFERENCE STANDARDS

A. ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for 
Removal Efficiency by Particle Size; 2017, with Addendum (2022).

B. ASHRAE Std 84 - Method of Testing Air-to-Air Heat/Energy Exchangers; 2020, with 
Errata (2021).

1.3 SUBMITTALS

A. Product Data:  Manufacturer's installation instruction, product data, and engineering 
calculations.

B. Shop Drawings:  Show design and assembly of energy recovery unit and installation 
and connection details.

C. Manufacturer's Qualification Statement.

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications:

1. Firm regularly engaged in manufacturing energy recovery units.

2. Products in satisfactory use in similar service for not less than five years.

3. Manufactured and assembled in the United States of America.

PART 2  PRODUCTS

2.1 ENERGY RECOVERY UNITS

A. Air-to-Air Energy Recovery Ventilators shall be fully assembled at the factory and 
consist of a fixed-plate cross-flow heat exchanger with no moving parts, an insulated 
double wall G90 galvanized 20-gauge steel cabinet, outdoor air hood with bird screen, 
motorized supply air damper, filter assemblies for both intake and exhaust air, enthalpy 
core, supply air blower assembly, motorized exhaust air damper, exhaust air hood, 
exhaust air blower assembly and electrical control box with all specified components 
and internal accessories factory installed and tested and prepared for single-point high 
voltage connection. Entire unit with the exception of field-installed components shall be 
assembled and test operated at the factory.

B. Cabinet:
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1. Materials: Formed double wall insulated metal cabinet, fabricated to permit access 
to internal components for maintenance.

2. Outside casing: 20 gauge, galvanized (G90) steel meeting ASTM A653 for 
components that do not receive a painted finish.

3. Access doors shall be hinged with airtight closed cell foam gaskets. Door 
pressure taps, with captive plugs, shall be provided for cross-core pressure 
measurement allowing for accurate airflow measurement.

4. Unit shall have factory-installed duct flanges on all duct openings.

5. Cabinet Insulation: Unit walls and doors shall be insulated with 1 inch, 4 pound 
density, foil/scrim faced, high density fiberglass board insulation, providing a 
cleanable surface and eliminating the possibility of exposing the fresh air to glass 
fibers, and with a minimum R-value of 4.3 (hr-ft2-°F/BTU).

6. Enthalpy core: Energy recovery core shall be of the total enthalpy type, capable of 
transferring both sensible and latent energy between airstreams. Latent energy 
transfer shall be accomplished by direct water vapor transfer from one airstream 
to the other, without exposing transfer media in succeeding cycles directly to the 
exhaust air and then to the fresh air. No condensate drains shall be allowed. The 
energy recovery core shall be designed and constructed to permit cleaning and 
removal for servicing. The energy recovery core shall have a ten year warranty. 
Performance criteria are to be as specified in AHRI Standard 1060.

7. Control center / connections: Energy Recovery Ventilator shall have an electrical 
control center where all high and low voltage connections are made. Control 
center shall be constructed to permit single-point high voltage power supply 
connections to the fused disconnect.

8. Passive Frost Control: The ERV core shall perform without condensing or frosting 
under normal operating conditions (defined as outside temperatures above -10ºF 
and inside relative humidity below 40%). Occasional more extreme conditions 
shall not affect the usual function, performance or durability of the core. No 
condensate drains shall be allowed.

9. Motorized Isolation Damper(s): Exhaust Air motorized and Outside Air motorized 
damper(s) of an AMCA Class I low leakage type shall be factory installed.

C. Blower Sections:

1. Blower assemblies: Shall be statically and dynamically balanced and designed for 
continuous operation at maximum rated fan speed and horsepower.

2. Blower section construction, Supply Air and Exhaust Air: Blower assemblies 
consist of a direct driven backward-inclined blower.

D. Motors:
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1. Blower motors shall be Premium Efficiency, EISA compliant for energy efficiency. 
The blower motors shall be totally enclosed (TEFC) and be shall be supplied with 
factory installed motor starters.

E. Controls:

1. Fan control: Terminal strip for EC motors.

2. Sensors: Dirty filter monitor for both airstreams.

3. Factory-installed microprocessor controller and sensors:

a. The microprocessor controller shall have the ability to communicate with the 
Building Mangement System via Modbus RTU/TCP and BACnet MSTP/IP

b. Has factory-installed hardware and software to enable the building 
automation interface via BACnet to monitor, control, and display status and 
alarms

c. Factory-installed microprocessor controller shall come with backlit display 
that allows menu-driven display for navigation and control of unit

F. Filter section:

1. ERV shall have 2" thick MERV 13 disposable pleated filters located in the outdoor 
air airstream and MERV-8 pleated filter located in the exhaust airstream. All filters 
shall be accessible from the exterior of the unit.

G. Roof Curb: 14" high curb furnished with ERV.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that structure is ready for installation of unit, that openings in deck for ductwork, if 
required, are correctly sized and located, and that mechanical and electrical utilities 
supplying unit are of correct capacities and are accessible.

3.2 INSTALLATION

A. Provide openings for suitable ductwork connection.

3.3 SYSTEM STARTUP

A. Provide services of manufacturer's authorized representative to provide start up of unit.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Air cooled condensing units.

1.2 REFERENCE STANDARDS

A. AHRI 270 - Sound Performance Rating of Outdoor Unitary Equipment; 2015, with 
Addendum (2016).

B. AHRI 520 - Performance Rating of Positive Displacement Condensing Units; 2004.

C. ASHRAE Std 15 - Safety Standard for Refrigeration Systems; 2022, with Errata (2023).

D. ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for 
Removal Efficiency by Particle Size; 2017, with Addendum (2022).

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. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 
2024.

G. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning 
Systems; 2024.

1.3 SUBMITTALS

A. Product Data:  Provide rated capacities, weights, accessories, electrical nameplate 
data, and wiring diagrams.

B. Sustainable Design Documentation:  Submit manufacturer's product data on refrigerant 
used, showing compliance with specified requirements.

C. Shop Drawings:  Indicate assembly, required clearances, and location and size of field 
connections.

D. Design Data:  Indicate refrigerant pipe sizing.

E. Manufacturer's Instructions:  Indicate rigging, assembly, and installation instructions.

F. Project Record Documents:  Record actual locations of components and connections.

G. Operation and Maintenance Data:  Include manufacturer's descriptive literature, 
operating instructions, installation instructions, maintenance and repair data, and parts 
listing.

H. Warranty:  Submit manufacturers warranty and ensure forms have been filled out in 
Nanuet Union Free School District's name and registered with manufacturer.
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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. Installer Qualifications:  Company specializing in performing the work of this section 
with minimum 3 years of experience and approved by manufacturer.

1.5 WARRANTY

A. Provide five year manufacturers warranty for condensing units and compressors.

PART 2  PRODUCTS

2.1 SYSTEM DESIGN

A. Split-System Heating and Cooling Units:  Self-contained, packaged, matched factory-
engineered and assembled, pre-wired indoor and outdoor units; UL listed.

1. Cooling:  Outdoor electric condensing unit with evaporator located in a unit 
ventilator.

2. Provide refrigerant lines internal to units and between indoor and outdoor units, 
factory cleaned, dried, pressurized and sealed, with insulated suction line.

B. Performance Requirements: See Drawings for additional requirements.

2.2 OUTDOOR UNITS

A. Outdoor Units:  Self-contained, packaged, pre-wired unit consisting of cabinet, with 
compressor and condenser.

1. Comply with AHRI 210/240.

2. Refrigerant:  Use only refrigerants that have ozone depletion potential (ODP) of 
zero and global warming potential (GWP) of less than 50.

3. Refrigerant:  R-410A.

4. Cabinet:  Galvanized steel with baked enamel finish, easily removed and secured 
access doors with safety interlock switches, glass fiber insulation with reflective 
liner.

B. Compressor:  AHRI 520; scroll,  3600 rpm, resiliently mounted integral with condenser, 
with positive lubrication, crankcase heater, high pressure control, motor overload 
protection, service valves and drier.  Provide time delay control to prevent short cycling 
and rapid speed changes.

C. Air Cooled Condenser:  Aluminum fin and copper tube coil, AHRI 520 with direct drive 
axial propeller fan resiliently mounted, galvanized fan guard.

1. Condenser Fans:  Direct-drive propeller type.
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2. Condenser Fan Motor:  Enclosed, 1-phase type, permanently lubricated.

D. Coil:  Air-cooled, aluminum fins bonded to copper tubes.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that substrates are ready for installation of units and openings are as indicated 
on shop drawings.

B. Verify that proper power supply is available and in correct location.

3.2 INSTALLATION

A. Install in accordance with NFPA 90A and NFPA 90B.

B. Install refrigeration systems in accordance with ASHRAE Std 15.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Air-source outdoor units.

B. Refrigerant piping.

C. Refrigerant branch units.

D. Indoor units.

E. Outdoor unit support systems.

F. Control panels.

G. Control wiring.

1.2 REFERENCE STANDARDS

A. ASHRAE Std 15 - Safety Standard for Refrigeration Systems; 2022, with Errata (2023).

B. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants; 2022, with 
Errata (2023).

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.
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j. Maximum refrigerant piping run from outdoor unit to indoor unit(s).

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 fan coil unit, unit ventilator and blower coil 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.
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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 fan coil unit, blower coil, unit ventilator or group of unit ventilators shall be 
independently controlled.

J. The condensing unit shall feature a sealed E-box with a minimum of IP55 rating to 
provide high dust and moisture protection for reliability.

K. 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.

L. Stable Operation – System shall provide stable inverter operation at varied ambient 
conditions.

M. No Drain Pan Heater – System shall be capable of heating operation without the need 
for a drain pan heater. If alternate manufacturer is chosen, an additional drain pan 
heater shall be provided by the manufacturer.

N. Independent Control - Each indoor unit shall use a dedicated electronic expansion 
valve with 2000 positions for independent control.

O. 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.

P. Unit Ventilator and blower coil DX coils shall use PID to control superheat to deliver a 
comfortable room temperature condition and optimize efficiency.

Q. 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.

R. Independent Control - Each fan coil unit, blower coil and unit ventilator DX coil shall use 
a dedicated electronic expansion valve for independent control.

S. Flexible Design –

1. Systems shall be capable of up to 540ft [623 ft. equivalent] of linear piping 
between the condensing unit and furthest located indoor unit.

T. Systems shall be capable of up to 3,280ft (1,000m) total “one-way” piping in the piping 
network.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

Variable Refrigerant Flow HVAC Systems                                             238129 - 5 of 20 

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 361ft vertical separation between indoor units.

5. Oil Return – Each system shall be furnished with a centrifugal oil separator and 
active oil recovery cycle.

6. Simple wiring – Systems shall use 16/18 AWG, 2 wire, stranded, non-shielded 
and non-polarized daisy chain control wiring between fan coil units, blower coils 
and unit ventilators and heat pumps and between fan coil units, blower coils and 
unit ventilators and remote controllers.

7. 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.

8. 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.

9. Systems shall include a self-diagnostic, auto-check function to detect a 
malfunction and display the type and location.

10. Each condensing unit shall incorporate contacts for electrical demand shedding 
with optional 3 stage demand control with 12 customizable demand settings.

11. Each system shall be capable of integrating with open protocol BACnet and 
LonWorks building management systems.

12. Each system shall use indoor and condensing units with quiet operation as low as 
27 dB(A).

13. Each system shall include a built-in data recorder that can store up to 40 minutes 
of operational data which can help identify the issue in case of a product failure

14. Heating during Defrost and Oil Return. Reverse cycle (cooling mode) in these 
modes shall not be permitted due to the potential reduction in space temperature.

15. Low Ambient Cooling - Each system shall be capable of low ambient cooling 
operation to -4°FDB (-20°CDB).

16. The condensing unit shall have configurable settings for intermittent fan operation 
to help minimize snow accumulation on fan blades when the system is off.
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17. The condensing unit shall be factory equipped with a Schrader valve for 
connection to a pressure relief kit.

18. 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. Heating Operation:

1. The operating range in heating shall be -13°F WB – 61°F WB.

2. Heating mode indoor room temperature range shall be 59°FDB - 80°F DB 
(15°CDB – 26.7°CDB).

C. 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.

D. REFRIGERANT PIPING:

1. REFNET piping joints and headers shall be used to ensure proper refrigerant 
balance and flow for optimum system capacity and performance. 

a. 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 shall be designed specifically for use with VRV series 
components.

2. 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.
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3. Liquid and suction lines shall be individually insulated between the condensing 
and indoor units.

4. The condensing unit can be wired and piped with access from the left, right, rear 
or bottom.

5. The connection ratio of indoor units to condensing unit shall be permitted up to 
200% of nominal capacity.

6. Each condensing system shall be able to support the connection of up to 64 
indoor units dependent on the model of the condensing unit.

7. 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.

8. 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.

9. The condensing unit shall be modular in design and should allow for side-by-side 
installation with minimum spacing.

10. 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.

11. 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.

12. Oil recovery cycle shall be automatic occurring 2 hours after start of operation and 
then every 8 hours of operation.

13. The condensing unit shall be capable of heating operation at -13°F (-25°C) wet 
bulb ambient temperature without additional low ambient controls or an auxiliary 
heat source.

B. UNIT CABINET:

1. The condensing unit shall be completely weatherproof and corrosion 
resistant.  The unit shall be constructed from rust-proofed galvanized steel panels 
coated with a baked enamel finish.

2. Each condensing unit shall have a three-segment panel design which allows for 
direct access to outdoor fans, critical mechanical and electrical components 
separately for ease of installation and service.

3. Each outdoor unit shall have separate knock-outs for both refrigerant piping and 
wiring on the bottom panel.
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C. FAN:

1. The condensing unit shall consist of one or more propeller type, direct-drive 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 condensing unit shall have configurable settings for intermittent fan operation 
to help minimize snow accumulation on fan blades when the system is off.

4. The fan shall be a vertical discharge configuration with a nominal airflow 
maximum range of 6,200 CFM to 14,505 CFM dependent on model specified.

5. The fan motor shall have inherent protection and permanently lubricated bearings 
and be mounted.

6. The fan motor shall be provided with a fan guard to prevent contact with moving 
parts.

D. 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. 

E. 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 
cooling and heating load as determined by the suction gas pressure as measured 
in the condensing unit.

a. In addition, samplings of evaporator and condenser temperatures shall be 
made so that the high/low pressures detected are read every 20 seconds and 
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calculated.  With each reading, the compressor capacity (INV frequency) 
shall be controlled to eliminate deviation from target value.

1) 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.

2. 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”.

3. 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.

a. At complete stop of the compressor, the neodymium magnets will position the 
rotor into the optimum position for a low torque start.

4. The capacity control range shall be as low as 1% to 100%.

5. 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.

6. Each compressor shall be equipped with a crankcase heater, high pressure safety 
switch, and internal thermal overload protector.

7. Oil separators shall be standard with the equipment together with an intelligent oil 
management system.

8. The compressor shall be mounted on vibration dampening rubber grommets to 
minimize the transmission of vibration, eliminating the standard need for external 
spring isolation.

9. 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.

10. 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.

F. Roof Curbs:

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.
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a. 24" overall height, length based on heat pump unit length.

2.4 INDOOR UNITS

A. 2x2 CASSETTE UNIT

1. General:  Daikin indoor unit model FXZQ-TAVJU shall be a ceiling cassette fan 
coil unit, operable with R-410A refrigerant, equipped with an electronic expansion 
valve, for installation into the ceiling cavity equipped with a decoration panel 
grille.  It shall be available in capacities from 5,800 Btu/h to 18,000 Btu/h.  The 
decoration panel shall be a four-way air distribution type, with fresh white (Munsell 
N9.5) or Daikin Silver color, impact resistant with a washable decoration panel. 
The supply air is distributed via motorized louvers which can be horizontally and 
vertically adjusted from 0° to 90°.  Computerized PID control shall be used to 
control superheat to deliver a comfortable room temperature condition.  The unit 
shall be equipped with a programmed drying mechanism that dehumidifies while 
limiting changes in room temperature when used with Daikin remote 
controls.  The indoor units sound pressure shall range from 25.5 dB(A) to 33 
dB(A) at low speed measured at 5 feet below the unit.

2. The unit shall be completely factory assembled and tested. Included in the unit is 
factory wiring, piping, electronic proportional expansion valve, control circuit 
board, flare connections, condensate drain pan, condensate drain pump, 
condensate safety shutoff and alarm, self-diagnostics, auto-restart function, 3-
minute fused time delay, and test run switch.

3. Indoor unit and refrigerant pipes will be charged with dehydrated air prior to 
shipment from the factory.

4. Both refrigerant lines shall be fully insulated from the outdoor unit or nearest 
branch connection into the refrigerant network.

5. The 4-way supply air flow can be field modified to 3-way and 2-way airflow to 
accommodate various installation configurations including corner installations.

6. Return air shall be through the concentric panel, which includes a resin net mold 
resistant filter.

7. The indoor units shall be equipped with a condensate pan and condensate pump. 
The condensate pump provides up to 24-13/16” of lift, measured from the drain 
outlet, and has a built in safety shutoff and alarm.

8. The indoor units shall be equipped with a return air thermistor.

9. The indoor unit will be powered with 208~230V/1-phase/60Hz.

10. The voltage range will be 253 volts maximum and 187 volts minimum.

11. Unit Cabinet:

a. The cabinet shall be space saving and shall be located into the ceiling.
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b. Three auto-swing positions shall be available to choose from via field setting.

c. The airflow of the unit shall have the ability to shut down one or two sides 
allowing for simpler corner installation.

d. Fresh air intake shall be possible by way of direct duct installation to the side 
of the indoor unit cabinet.

e. The cabinet shall be constructed with sound absorbing foamed polystyrene 
and polyethylene insulation.

f. Face Panels:

1) The decoration panel shall be a four-way air distribution type and 
constructed of impact resistant polymer. 

2) The decoration panel dimensions shall measure 24-7/16” x 24-7/16” and 
shall fit into a standard 2x2 ceiling grid with no overlap of adjacent 
tiles.   

3) The four air discharge outlet louvers shall be independently motorized 
and controllable.  Each louver shall have a visual indicator to easily 
identify the louver and simplify the airflow configuration. 

4) The louver outlets shall be capable of closure to allow for 3-way and 2-
way air distribution.

5) The decoration panel shall be a low profile design, extending 5/16” 
below the ceiling. 

6) The decoration panel color shall be fresh white (Munsell N9.5).  

12. Fan:

a. The fan shall be driven by a direct-drive DC motor with statically and 
dynamically balanced impeller and shall have three user-selectable speeds 
available: high, medium, and low.

b. The fan motor shall operate on 208/230 volts, 1 phase, 60 hertz with a motor 
output of 50W.

c. The airflow rate shall be available in high, medium, and low settings.

13. Filter: The return air shall be filtered by means of a washable long-life filter with 
mildew proof resin.

14. Coil:

a. Coils shall be of the direct expansion type constructed from copper tubes 
expanded into aluminum fins to form a mechanical bond.

b. The coil shall be of a waffle louver fin and high heat exchange, rifled bore 
tube design to ensure highly efficient performance.
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c. The coil shall be a 2-row cross fin copper evaporator coil with 22 FPI design 
completely factory tested. 

d. The refrigerant connections shall be flare connections and the condensate 
will be 1 -1/32 inch outside diameter PVC.

e. A condensate pan shall be located under the coil.

f. A condensate pump with a 24-13/16” lift, measured from the drain outlet, 
shall be located below the coil in the condensate pan with a built in safety 
alarm.

g. A thermistor will be located on the liquid and gas line.

15. Electrical:

a. A separate power supply will be required of 208/230 volts, 1 phase, 60 hertz. 
The acceptable voltage range shall be 187 to 253 volts.

b. Transmission (control) wiring between the indoor and outdoor unit shall be a 
maximum of 3,280 feet (total 6,560 feet).

c. Transmission (control) wiring between the indoor unit and remote controller 
shall be a maximum distance of 1,640 feet.

16. Control:

a. The unit shall have controls provided by Daikin to perform input functions 
necessary to operate the system.

b. The unit shall be compatible with the existing Daikin Intelligent Touch 
Manager advanced multi-zone controller.

17. Accessories

a. Direct fresh air intake kit where called out on the drawings

B. 4 WAY CEILING SUSPENDED CASSETTE UNIT

1. General:  Daikin indoor unit model FXUQ shall be a ceiling suspended cassette 
fan coil unit, operable with R-410A refrigerant, equipped with an electronic 
expansion valve, for installation onto a ceiling within a conditioned space.  It shall 
be available in capacities from 18,000 Btu/h to 36,000 Btu/h.  It shall be a four-
way air distribution type, fresh white, impact resistant with a washable panel. The 
supply air is distributed via motorized louvers which can be horizontally and 
vertically adjusted from 0° to 60°.  Computerized PID control shall be used to 
control superheat to deliver a comfortable room temperature condition.  The 
indoor units sound pressure shall range from 36 dB(A) to 40 dB(A) at low speed 
measured at 5 feet below the unit.

2. Indoor Unit:
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a. The Daikin unit shall be completely factory assembled and tested. Included in 
the unit is factory wiring, piping, electronic proportional expansion valve, 
control circuit board, fan motor thermal protector, flare connections, 
condensate drain pan, condensate safety shutoff and alarm, self-diagnostics, 
auto-restart function, 3-minute fused time delay, and test run switch.

3. Indoor unit and refrigerant pipes will be charged with dehydrated air prior to 
shipment from the factory.

a. Both refrigerant lines shall be insulated from the outdoor unit.

b. The 4-way supply air flow can be field modified to 3-way and 2-way airflow to 
accommodate various installation configurations including corner 
installations.

c. Return air shall be through the concentric panel, which includes a resin net 
mold resistant filter.

d. The indoor units shall be equipped with a condensate pan and condensate 
pump. The condensate pump provides up to 23-5/8” of lift and has a built in 
safety shutoff and alarm.

e. The indoor units shall be equipped with a return air thermistor.

f. All electrical components are reached through the decoration panel, which 
reduces the required side service access.

g. The indoor unit will be separately powered with 208~230V/1-phase/60Hz.

h. The voltage range will be 253 volts maximum and 187 volts minimum.

4. Unit Cabinet:

a. The cabinet shall be space saving and shall be located into the ceiling.

b. Three auto-swing positions shall be available to choose, which include 
standard, draft prevention and ceiling stain prevention.

c. The airflow of the unit shall have the ability to shut down outlets with multiple 
patterns allowing for simpler installation in irregular spaces.

d. The cabinet shall be constructed with sound absorbing foamed polystyrene 
and polyethylene insulation.

5. Fan:

a. The fan shall be direct-drive turbo fan type with statically and dynamically 
balanced impeller with three fan speeds available.

b. The fan motor shall operate on 208/230 volts, 1 phase, 60 hertz with a motor 
output range from 0.06 to 0.14 HP.

c. The airflow rate shall be available in three settings.
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d. The fan motor shall be thermally protected.

6. Filter:

a. The return air shall be filtered by means of a washable long-life filter with 
mildew proof resin.

7. Coil:

a. Coils shall be of the direct expansion type constructed from copper tubes 
expanded into aluminum fins to form a mechanical bond.

b. The coil shall be of a waffle louver fin and high heat exchange, rifled bore 
tube design to ensure highly efficient performance.

c. The coil shall be a 3-row cross fin copper evaporator coil with 21 FPI design 
completely factory tested.

d. The refrigerant connections shall be flare connections and the condensate 
will be 1 inch outside diameter PVC.

e. A condensate pan with antibacterial treatment shall be located under the coil.

f. A condensate pump with a 23-5/8 inch lift shall be located below the coil in 
the condensate pan with a built-in safety alarm.

g. A thermistor will be located on the liquid and gas line.

8. Electrical:

a. A separate power supply will be required of 208/230 volts, 1 phase, 60 hertz. 
The acceptable voltage range shall be 187 to 253 volts.

b. Transmission (control) wiring between the indoor and outdoor unit shall be a 
maximum of 3,280 feet (total 6,560 feet).

c. Transmission (control) wiring between the indoor unit and remote controller 
shall be a maximum distance of 1,640 feet.

9. Control:

a. The unit shall have controls provided by Daikin to perform input functions 
necessary to operate the system.

b. The unit shall be compatible with interfacing with a BMS system via BACnet 
gateways.

c. The unit shall be compatible with the existing Daikin Intelligent Touch 
Manager advanced multi-zone controller.

C. 1-Way Ceiling-Recessed Cassette, Indoor Units:
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1. General:  Daikin indoor unit model FXEQ shall be a ceiling suspended cassette 
fan coil unit, operable with R-410A refrigerant, equipped with an electronic 
expansion valve, for installation onto a ceiling within a conditioned space.  It shall 
be a one-way air distribution type, fresh white, impact resistant with a washable 
panel. The supply air is distributed via motorized vertical and horizontal louvers 
which can be adjusted from 0° to 45° and 20° to 70° respectively.  Computerized 
PID control shall be used to control superheat to deliver a comfortable room 
temperature condition.  The unit shall be equipped with a programmed drying 
mechanism that dehumidifies while limiting changes in room temperature when 
used with Daikin remote control BRC1E73. The indoor units sound pressure shall 
range from 26 dB(A) to 38 dB(A) at low speed measured at 3.3 feet below the 
unit.

2. The Daikin indoor unit FXEQ shall be completely factory assembled and tested. 
Included in the unit is factory wiring, piping, electronic proportional expansion 
valve, control circuit board, fan motor thermal protector, flare connections, 
condensate drain pan, condensate lift pump, condensate safety shutoff and alarm, 
self-diagnostics, auto-restart function, 3-minute fused time delay, and test run 
switch.

3. The indoor unit shall be able to process up to 15% fresh air

4. Indoor unit and refrigerant pipes will be charged with dehydrated air prior to 
shipment from the factory.

5. Both refrigerant lines shall be insulated from the outdoor unit.

6. Return air shall be through the flat back panel, which includes a white resin net 
mold resistant filter.

7. The indoor units shall be equipped with a condensate pan and condensate pump. 
The condensate pump provides up to 33-716” of lift and has a built in safety 
shutoff and alarm.

8. The indoor units shall be equipped with a return air thermistor.

9. Motor and some of the electrical components shall be reachable through the 
decoration panel.

10. The indoor unit will be separately powered with 208~230V/1-phase/60Hz.

11. The voltage range will be 253 volts maximum and 187 volts minimum.

12. Unit Cabinet:

a. The cabinet shall be space saving and shall be located into the ceiling.

b. The cabinet shall have a built in 4” knock-out to connect fresh air intake

c. The cabinet shall be constructed with sound absorbing foamed polyurethane 
noise insulation.
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d. The cabinet shall be equipped with foamed polystyrene and foamed 
polyethylene heat insulation.

13. Fan:

a. The fan shall be direct-drive Sirocco fan type with statically and dynamically 
balanced impeller with five selectable fan speeds available.

b. The fan motor shall operate on 208/230 volts, 1 phase, 60 hertz with a motor 
output range from 0.11 to 0.15 HP.

c. The airflow rate shall be available in five settings.

d. The fan motor shall be thermally protected.

14. Filter:

a. The return air shall be filtered by means of a mold resistant Resin net filter.

b. The filter shall be accessible from the decoration panel

15. Coil:

a. Coils shall be of the direct expansion type constructed from copper tubes 
expanded into aluminum fins to form a mechanical bond.

b. The coil shall be of a waffle louver fin and high heat exchange, rifled bore 
tube design to ensure highly efficient performance.

c. The coils for units up to 1 ton shall be a 2-row cross fin copper evaporator 
coil with 20.5 FPI design completely factory tested for the

d. The coils for units from 1.25 ton to 2.0 ton shall be 2-row cross fin copper 
evaporator coil with 20.5 FPI and an additional row with 15.9 FPI.

e. The refrigerant connections shall be flare connections and the condensate 
will be 1-1/32 inch outside diameter PVC.

f. A condensate pan with antibacterial treatment shall be located under the coil.

g. A condensate pump with a 25 inch lift shall be located below the coil in the 
condensate pan with a built-in safety alarm.

h. A thermistor will be located on the liquid and gas line.

16. Electrical:

a. A separate power supply will be required of 208/230 volts, 1 phase, 60 hertz. 
The acceptable voltage range shall be 187 to 253 volts.

b. Transmission (control) wiring between the indoor and outdoor unit shall be a 
maximum of 3,280 feet (total 6,560 feet).
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c. Transmission (control) wiring between the indoor unit and remote controller 
shall be a maximum distance of 1,640 feet.

17. Control:

a. The unit shall have controls provided by Daikin to perform input functions 
necessary to operate the system.

b. The unit shall be compatible with interfacing with a BMS system via optional 
LonWorks or BACnet gateways.

c. The unit shall be compatible with a Daikin Intelligent Touch Manager 
advanced multi-zone controller.

D. Wall Mounted, Indoor Units:

1. General:  Daikin indoor unit FXAQ shall be a wall mounted fan coil unit, operable 
with refrigerant R-410A, equipped with an electronic expansion valve, for 
installation onto a wall within a conditioned space. This compact design shall be 
furnised with finished white casing. Computerized PID control shall be used to 
control superheat to deliver a comfortable room temperature condition.  The unit 
shall be equipped with a programmed drying mechanism that dehumidifies while 
limiting changes in room temperature when used with Daikin remote control 
BRC1E72, BRC1E73 and BRC2A71.  A mildew-proof, polystyrene condensate 
drain pan and resin net mold resistant filter shall be included as standard 
equipment.  The indoor units sound pressure shall range from 31 dB(A) to 41 
dB(A) at low speed measured at 3.3 feet below and from the unit.

2. The Daikin indoor unit FXAQ shall be completely factory assembled and tested. 
Included in the unit is factory wiring, piping, electronic proportional expansion 
valve, control circuit board, fan motor thermal protector, flare connections, 
condensate drain pan, self-diagnostics, auto-restart function, 3-minute fused time 
delay, and test run switch. The unit shall have an auto-swing louver which 
ensures efficient air distribution, which closes automatically when the unit stops. 
The remote controller shall be able to set five (5) steps of discharge angle.  The 
front grille shall be easily removed for washing. The discharge angle shall 
automatically set at the same angle as the previous operation upon restart.  The 
drain pipe can be fitted to from either left or right sides.

3. Indoor unit and refrigerant pipes will be charged with dehydrated air prior to 
shipment from the factory.

4. Both refrigerant lines shall be insulated from the outdoor unit.

5. Return air shall be through a resin net mold resistant filter.

6. The indoor units shall be equipped with a condensate pan.

7. The indoor units shall be equipped with a return air thermistor.

8. The indoor unit will be separately powered with 208~230V/1-phase/60Hz.
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9. The voltage range will be 253 volts maximum and 187 volts minimum.

10. Unit Cabinet:

a. The cabinet shall be affixed to a factory supplied wall mounting template and 
located in the conditioned space.

b. The cabinet shall be constructed with sound absorbing foamed polystyrene 
and polyethylene insulation.

11. Fan:

a. The fan shall be a direct-drive cross-flow fan, statically and dynamically 
balanced impeller with high and low fan speeds available.

b. The fan motor shall operate on 208/230 volts, 1 phase, 60 hertz with a motor 
output range 0.054 to 0.058 HP.

c. The airflow rate shall be available in high and low settings.

d. The fan motor shall be thermally protected.

12. Coil:

a. Coils shall be of the direct expansion type constructed from copper tubes 
expanded into aluminum fins to form a mechanical bond.

b. The coil shall be of a waffle louver fin and high heat exchange, rifled bore 
tube design to ensure highly efficient performance.

c. The coil shall be a 2-row cross fin copper evaporator coil with 14 fpi design 
completely factory tested.

d. The refrigerant connections shall be flare connections and the condensate 
will be 11/16 inch outside diameter PVC.

e. A thermistor will be located on the liquid and gas line.

f. A condensate pan shall be located in the unit.

13. Electrical:

a. A separate power supply will be required of 208/230 volts, 1 phase, 60 hertz. 
The acceptable voltage range shall be 187 to 253 volts.

b. Transmission (control) wiring between the indoor and outdoor unit shall be a 
maximum of 3,280 feet (total 6,560 feet).

c. Transmission (control) wiring between the indoor unit and remote controller 
shall be a maximum distance of 1,640 feet.

14. Control:
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a. The unit shall have controls provided by Daikin to perform input functions 
necessary to operate the system.

b. The unit shall be compatible with interfacing with a BMS system via optional 
LonWorks or BACnet gateways. 

c. The unit shall be compatible with a Daikin Intelligent Touch Manager 
advanced multi-zone controller.

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
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PART 1 GENERAL

1.1 SECTION INDLUDES

A. Finned tube radiation.

B. Unit ventilators.

C. Unit ventilator shelving/cabinets and piping enclosure systems.

D. Air coils.

E. Blower coils.

F. Convectors.

G. Non-variable refrigerant volume heating only Fan Coil Units.

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 FIN TUBE RADIATION

A. Heating Elements:  Seamless copper tubing, mechanically expanded into evenly 
spaced aluminum fins sized, suitable for soldered fittings.

B. Element Hangers:  Quiet operating, ball bearing cradle type providing unrestricted 
longitudinal movement, on enclosure brackets.

C. Enclosures:  16 gauge sheet steel with easily jointed components for wall to wall 
installation.

1. Support rigidly on wall 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.
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2.2 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.

E. 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.

F. 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.

G. 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.

H. 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 
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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.

I. Cabinet steel tops shall be assembled to the base cabinet and shall be 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.

J. 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.

K. 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.

L. Vertical and Horizontal Piping Enclosure Systems:

1. Horizontal systems: 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. Vertical systems: Cold-rolled gavanized steel, 16 gauge, length, width and height 
as outlined on the drawings.

a. Finish: Baked enamel.

b. Tamper Proof hardware provided at all enclosure locations.
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c. Access doors where called out on drawings

d. Complete trim accessories including wall, end, corner, and custom trims 
where designated on drawings.

e. Basis of Design Manufacturer: HVAC Custom Enclosure Co, LLC or equal

4. Finish of enclosure systems shall match finish/color of unit ventilator cabinet 
systems.

M. Finish:  Factory applied baked primer coat on visible surfaces of enclosure or cabinet.

N. 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.

O. 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.

P. Fans: Centrifugal forward-curved double-width wheels, statically and dynamically 
balanced, direct driven, arranged to draw air through coil.

Q. 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, 3 
speed  type.  Fan/coil arrangement shall be draw-thru design for uniform coil face 
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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.

R. 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.

S. 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.

T. Filter:  Easily removed 1 inch thick MERV-13 type, located to filter air before coil.

2.3 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.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

Convection Heating and Cooling Units                                             238200 - 7 of 14 

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.

B. Electric Coils:

1. A coil of 80% nickel, 20% chromium resistance wire precisely centered in a .475" 
diameter stainless steel sheath shall be provided. Magnesium oxide powder, 
compacted to rock-like density, insulates the coil electrically from the sheath. A 1-
1/4" O.D. spiral wound stainless steel fin shall make a minimum of five passes per 
linear around the outside of the tubular element.

2. The elements shall be furnished with mounting flanges, making them individually 
removable from the terminal box. The heater frame shall be constructed of heavy 
gauge corrosion resistant steel and is provided with flanges for structural rigidity.

3. All heaters include thermal cutouts (not heat limiters or fusible links) in 
accordance with requirements of UL and CSA. All controls are factory-wired to 
clearly marked terminal blocks for field connections.

4. Properly sized knockouts shall be provided. All heaters are supplied complete with 
wiring diagrams and installation instructions, and all are given a dielectric test at a 
minimum of 1200 volts before shipment

2.4 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 shall be 
thermally isolated through injected foam insulation inside each cabinet. 
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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.

e. Manufacturer’s supply fan motor shall 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 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 
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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. Motor wires shall include a quick-disconnect motor plug.

c. 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.

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. Cooling Coils:

a. Direct expansion and variable refrigerant volume (VRV) 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. Coil casing shall 
be constructed of galvanized steel.

b. Direct Expansion coils shall be provided with a distributor. The return coil 
connection shall be a sweat connection with size to be determined by 
manufacturer based upon the most efficient coil circuiting.

c. All steel parts exposed to moisture shall be galvanized.

d. Unit shall include a stainless steel primary drain pan and a stainless steel 
secondary drain pan. The primary drain pan shall be positively sloped in 
every plane. Primary and secondary drain pans to be insulated with anti-
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microbial closed-cell insulation. The drain pan shall be designed to ensure no 
pooling of condensate water per ASHRAE 62.2.

e. Coils shall have stub-outs off of the headers extending through the unit 
panneling.

9. Economizer/Mixing Box:

a. A factory-installed mixing box for mixing two separate airstreams shall 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 shall 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 shall 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 
outside of the cabinet to reduce hazards during field service and 
commissioning.

2.5 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.
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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.

2.6 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:
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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.

2.7 NON-VARIABLE REFRIGERANT VOLUME FLOOR MOUNTED FAN COIL UNITS

A. Cabinet:

1. Unit shall be supplied with powder coat painted cabinet. Finish must meet ASTM 
B117 specifications (salt spray test).

B. Supply Fan:

1. Supply fans shall be a DWDI forward-curved type. Fan assemblies including fan, 
motor and sheaves shall be dynamically balanced by the manufacturer on all 
three planes at all bearing supports. Manufacturer shall ensure maximum fan 
RPM is below the first critical speed.

2. The complete fan assembly, including motor and main drain pan shall be easily 
removable.

3. Units shall be certified in accordance with the Room Fan Coil Unit certification 
program that is based on ARI Standard 440.

4. An ECM blower motor shall be provided on all units. Factory motor wiring shall be 
set for optimum fan performance. The unit shall be shipped at one fixed setting. 
The ECM motor shall utilize a permanent magnet rotor, which is connected to the 
shaft through resilient rings to absorb high frequency torque ripple. ECM motor 
shall be programmed for constant CFM or constant torque.

5. ECM blower motor shall be 3 speeds, single phase with means for proportional 
field adjustment of each speed.

C. Electrical:

1. All motors shall have integral thermal overload protection with a maximum 
ambient operating temperature of 104°F. Motors shall be capable of starting at 78 
percent of rated voltage and operating at 90 percent of rated voltage on all speed 
settings. Motors can operate up to 10 percent overvoltage.

2. Motor wires shall include a quick-disconnect motor plug.

D. Water Heating Coil:
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1. Heating performance shall be as specified on the unit schedule.

2. 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.

3. 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 copper sweat 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.

4. Water coils shall not exceed an internal pressure of 500 psig.

E. Filters:

1. Filters shall be 1” (25 mm) throwaway. They shall be concealed from sight and 
easily removable.

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. 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.

E. Units with Hydronic Coils:

1. Provide with shut-off valve on supply piping and tamper-proof, balancing valve 
with memory stop on return piping.
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2. If not easily accessible, extend air vent to exterior surface of cabinet for ease of 
servicing.

F. Units with Cooling Coils:  Connect drain pan to condensate drain.

G. 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.

3. Install all coils level except cleanable coils with 1:50 pitch.

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. Hydronic radiant panel heaters (ceiling mounted).

1.2 REFERENCE STANDARDS

A. ASHRAE Std 138 - Method of Testing for Rating Ceiling Panels for Sensible Heating 
and Cooling; 2021.

B. ASTM B75/B75M - Standard Specification for Seamless Copper Tube; 2020.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 
Materials; 2023c.

1.3 SUBMITTALS

A. Product Data:  Provide data for ceiling panel heaters.

B. Manufacturer's Installation Instructions:  Indicate installation instructions and 
recommendations.

C. Field Quality Control Submittals:  Indicate test reports and inspection reports.

D. Operation and Maintenance Data:  Include manufacturer's descriptive literature, 
operating instructions of equipment and controls, installation instructions, maintenance 
and repair data, and parts listings.

E. Warranty:  Submit manufacturer warranty and ensure that forms have been completed 
in Nanuet Union Free School District's name and registered with manufacturer.

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products 
specified in this section, with not less than three years of documented experience.

1.5 WARRANTY

A. Provide 5 year manufacturer's warranty for ceiling mounted hydronic radiant panel 
heating units.

PART 2  PRODUCTS

2.1 HYDRONIC RADIANT PANEL HEATERS

A. Acceptable Manufacturers:

1. Aerotech (basis of design).

2. Price Industries:  www.price-hvac.com/#sle.

3. Sterling: www.sterlingheat.com.
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B. Exposed Linear Radiant Panels

1. Exposed linear radiant panels shall use extruded aluminum with integrated heat 
sinks on the back to transfer heat between copper tubes and the panel face.  The 
linear radiant panel is to radiate heat to the zone below.

2. Water Tubes:  Tubes shall consist of ASTM B75 ½” nominal copper 
tubing.   Water connections shall be suitable for solder, compression fittings, 
push-on fittings or threaded connection.

3. Heat Sinks: Heat sinks shall be extruded aluminum and copper pipe will be 
mechanically fastened to the heat sink.  A non-hardening heat transfer paste is 
required between the tubing and the heat sink.

4. Extruded Aluminum Plank:  The panel shall be constructed of 1.2 mm thick 
extruded aluminum.

5. Paint Finish: All visible components shall be powder-coated with highly emissive 
powder coat polyester paint for optimal radiative properties as well as durability 
and easy cleaning. Manufacturer shall provide water pressure drop data as well 
as heat output data derived from tests in accordance with DIN 14037 (heating).

6. Linear radiant panel capacity shall be tested and certified by manufacturer in 
accordance with DIN 14037 (heating) to meet the performance listed on the 
schedule.  Should any performance rating, water supply temperature, water 
pressure drop, etc. deviate from the schedule, manufacturer shall submit updated 
capacity as well as computational fluid dynamic modeling demonstrating that any 
changes do not impact the air distribution in a room that would cause a detriment 
to the PMV and ADPI rating from the design conditions. Manufacturer shall have 
factory testing facility available to perform performance test of units in accordance 
with said standard, as required. Upon request, up to 1% of units for the project 
can be tested in accordance with the standard.

7. Water connections shall be shipped sealed to limit the introduction of dust and dirt 
during shipping and construction.

C. Ceiling Mounted Modular Radiant Panels

1. Modular radiant panels shall use heat sinks on the back of  a rigid ceiling tile to 
transfer heat between copper tubes and the panel face.  The modular radiant 
panels are to radiate heat to the zone below.

2. Water Tubes:  Tubes shall consist of ASTM B75 ½” nominal copper tubing.  Water 
connections shall be suitable for solder, compression fittings, push-on fittings or 
threaded connection.

3. Heat Sinks: Heat sinks shall be extruded aluminum and copper pipe will be 
mechanically fastened to the heat sink.  A non-hardening heat transfer paste is 
required between the tubing and the heat sink and between the heat sink and the 
panel.
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4. Face: The panel face shall be constructed of 14 ga. aluminum.

5. Paint Finish: All visible components shall be powder-coated with highly emissive 
powder coat polyester paint for optimal radiative properties as well as durability 
and easy cleaning. Manufacturer shall provide water pressure drop data as well 
as heat and cool output data derived from tests in accordance with DIN 14037 
(heating).

6. Modular radiant panel capacity shall be tested and certified by manufacturer in 
accordance with DIN 14037 (heating) to meet the performance listed on the 
schedule.  Should any performance rating, chilled water supply temperature, 
water pressure drop, etc. deviate from the schedule, manufacturer shall submit 
updated capacity as well as computational fluid dynamic modeling demonstrating 
that any changes do not impact the air distribution in a room that would cause a 
detriment to the PMV and ADPI rating from the design conditions. Manufacturer 
shall have factory testing facility available to perform performance test of units in 
accordance with said standard, as required. Upon request, up to 1% of units for 
the project can be tested in accordance with the standard. Request will be made 
with order and prior to shipment of chilled sails. Engineer will have the option of 
witnessing this test.

7. Water connections shall be shipped sealed to limit the introduction of dust and dirt 
during shipping and construction.

PART 3  EXECUTION

3.1 EXAMINATION

A. Hydronic Radiant Ceiling Panel Heaters:

1. Examine areas to receive radiant heating units for compliance with requirements 
for installation tolerances and other conditions affecting performance.

2. Examine roughing-in for hydronic piping connections to verify actual locations 
prior to installation.

3. Ensure surfaces in contact with radiant heating panels are free of burrs and sharp 
protrusions.

4. Ensure surfaces are level and plumb.

5. Proceed with installation only after unsatisfactory conditions are corrected.

3.2 PREPARATION

A. Clean all surfaces prior to installation.

3.3 INSTALLATION

A. Install in accordance with manufacturer's recommendations.

B. Hydronic Radiant Ceiling Panel Heaters:
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1. Install level and plumb.

2. Suspend from structure.

3. Support in grid-type suspended ceiling using grid as support element as follows:

a. Install a minimum of four ceiling support system rods or wires for each panel, 
located not more than 6 inches from panel corners.

b. Fasten support clips to panel and to ceiling grid members at or near each 
panel corner with clips designed for the application.

c. For panels of sizes less than ceiling grid, install as indicated on reflected 
ceiling plan(s) or center of acoustical panel, and support panels 
independently with at least two 3/4 inch metal channels spanning and 
secured to ceiling tees.

d. Install at least one independent support rod or wire from structure to tab on 
panel with breaking strength of the weight of panel at a safety factor of 3.

4. Unless otherwise indicated, install shutoff valve and union or flange at each 
connection.

5. Provide tamper-proof, balancing valve with memory stop on return piping.

6. Provide float operated automatic air vents with stop valve.

3.4 FIELD QUALITY CONTROL

A. Provide manufacturer's field representative to test, inspect, instruct, and observe.

B. Hydronic Radiant Ceiling Panel Heaters:

1. Inspect for damage to finish.

2. Repair damaged finish to match original finish.

3. Perform the following field tests, inspections, and prepare test reports:

a. Leak Test:

1) After installation, fill water tubes, and test for leaks.

2) Repair leaks and retest until no leaks exist.

b. Test and adjust controls and safeties.

4. Remove and replace damaged and malfunctioning controls and equipment and 
retest as specified above.

3.5 CLEANING

A. Radiant Ceiling Panel Heaters:  Remove paint splatters, other spots, dirt, and debris.
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3.6 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.

END OF SECTION



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

Radiant Heating and Cooling Units                                             238300 - 6 of 6 

THIS PAGE INTENTIONALLY LEFT BLANK



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

Selective Demolition for Electrical                                             260505 - 1 of 2 

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; 2023.

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; 2023.

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. Busway Supports:  1/2 inch diameter.

c. Single Conduit up to 1 inch (27 mm) trade size:  1/4 inch diameter.

d. Single Conduit larger than 1 inch (27 mm) trade size:  3/8 inch diameter.

e. Trapeze Support for Multiple Conduits:  3/8 inch diameter.

f. Outlet Boxes:  1/4 inch diameter.

g. Luminaires:  1/4 inch diameter.

F. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use the anchor 
and fastener types indicated for the specified applications.

2. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.

3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.

4. Hollow Masonry:  Use toggle bolts.

5. Hollow Stud Walls:  Use toggle bolts.

6. Steel:  Use beam clamps, machine bolts, or welded threaded studs.

7. Sheet Metal:  Use sheet metal screws.

8. Wood:  Use wood screws.

9. Plastic and lead anchors are not permitted.

10. Powder-actuated fasteners are not permitted.

a. Where approved by Engineer.

b. Use only threaded studs; do not use pins.
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11. Hammer-driven anchors and fasteners are not permitted.

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.
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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:

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.
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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
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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.

C. Underground boxes/enclosures.

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. SCTE 77 - Specifications for Underground Enclosure Integrity; 2023.

H. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; 
Current Edition, Including All Revisions.

I. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current 
Edition, Including All Revisions.

J. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.

K. 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.
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3. Coordinate minimum sizes of boxes with the actual installed arrangement of 
conductors, clamps, support fittings, and devices, calculated according to NFPA 
70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of 
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, 
etc. installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.

7. Coordinate the work with other trades to provide walls suitable for installation of 
flush-mounted boxes where indicated.

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.

1. Underground Boxes/Enclosures:  Include reports for load testing in accordance 
with SCTE 77 certified by a professional engineer or an independent testing 
agency 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. 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.
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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 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.
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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.

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:
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a. Provide lockable hinged covers, all locks keyed alike unless otherwise 
indicated.

b. Back Panels:  Painted steel, removable.

c. Terminal Blocks:  Provide voltage/current ratings and terminal quantity 
suitable for purpose indicated, with 25 percent spare terminal capacity.

5. Finish for Painted Steel Enclosures:  Manufacturer's standard grey unless 
otherwise indicated.

6. Manufacturers:

a. Cooper B-Line, a division of Eaton 
Corporation:  www.cooperindustries.com/#sle.

b. Hoffman, a brand of Pentair Technical 
Products:  www.hoffmanonline.com/#sle.

c. Hubbell Incorporated; Wiegmann Products:  www.hubbell-
wiegmann.com/#sle.

D. Underground Boxes/Enclosures:

1. Description:  In-ground, open bottom boxes furnished with flush, non-skid covers 
with legend indicating type of service and stainless steel tamper resistant cover 
bolts.

2. Size:  As indicated on drawings.

3. Depth:  As required to extend below frost line to prevent frost upheaval, but not 
less than 12 inches.

4. Applications:

a. Do not use polymer concrete enclosures in areas subject to deliberate 
vehicular traffic.

5. Polymer Concrete Underground Boxes/Enclosures:  Comply with SCTE 77.

a. Manufacturers:

1) Highline Products, a subsidiary of MacLean Power 
Systems:  www.highlineproducts.com.

2) Hubbell Incorporated; Quazite 
Products:  www.hubbellpowersystems.com/#sle.

3) Oldcastle Precast, Inc:  www.oldcastleprecast.com/#sle.

b. Combination fiberglass/polymer concrete boxes/enclosures are acceptable.

c. Product(s):
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1) MacLean Highline PHA Series: Straight wall, all-polymer concrete splice 
box/pull box; available Tier 8, Tier 15, and Tier 22 load ratings.

2) MacLean Highline CHA Series:  Fiberglass/polymer concrete splice 
box/pull box; available Tier 8 and Tier 15 load ratings.

3) MacLean Highline CVA Series:  Fiberglass/polymer concrete splice 
vault; available Tier 8, Tier 15, and Tier 22 load ratings.

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.

3. Unless dimensioned, box locations indicated are approximate.

4. Locate boxes as required for devices installed under other sections or by others.
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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.

2. Provide independent support from building structure except for cast metal boxes 
(other than boxes used for fixture support) supported by threaded conduit 
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connections in accordance with NFPA 70. Do not provide support from piping, 
ductwork, or other systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid 
or ceiling support system.

4. Use far-side support to secure flush-mounted boxes supported from single stud in 
hollow stud walls. Repair or replace supports for boxes that permit excessive 
movement.

J. Install boxes plumb and level.

K. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, 
etc. so that front edge of box or associated raised cover is not set back from 
finished surface more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or 
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as 
concrete, tile, gypsum, plaster, etc. so that there are no gaps or open spaces 
greater than 1/8 inch at the edge of the box.

L. Install boxes as required to preserve insulation integrity.

M. Metallic Floor Boxes:  Install box level at the proper elevation to be flush with finished 
floor.

N. Underground Boxes/Enclosures:

1. Install enclosure on gravel base, minimum 6 inches deep.

2. Flush-mount enclosures located in concrete or paved areas.

3. Mount enclosures located in landscaped areas with top at 1 inch above finished 
grade.

4. Install additional bracing inside enclosures in accordance with manufacturer's 
instructions to minimize box sidewall deflections during backfilling. Backfill with 
cover bolted in place.

O. Install permanent barrier between ganged wiring devices when voltage between 
adjacent devices exceeds 300 V.

P. Install firestopping to preserve fire resistance rating of partitions and other elements, 
using materials and methods specified in Section 07 84 13.

Q. Close unused box openings.

R. Install blank wall plates on junction boxes and on outlet boxes with no devices or 
equipment installed or designated for future use.
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S. Provide grounding and bonding in accordance with Section 260526.

T. Identify boxes in accordance with Section 260553.

3.3 CLEANING

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.4 PROTECTION

A. Immediately after installation, protect boxes from entry of moisture and foreign material 
until ready for installation of conductors.

END OF SECTION
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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
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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; 2023.

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. 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 
Amendments (2022).

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 1000 Volts or Less; 2023.

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.
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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
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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.

F. Source Limitations:  Where wall controls are furnished as part of lighting control 
system, provide accessory matching receptacles and wallplates by the same 
manufacturer in locations indicated.
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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:

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.

5. Source Limitations:  Where wall controls are furnished as part of lighting control 
system, provide accessory matching receptacles and wallplates by the same 
manufacturer in locations indicated.

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.
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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.

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.
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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.

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.
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1. Mounting Heights: Unless otherwise indicated, as follows:

2. Orient outlet boxes for vertical installation of wiring devices unless otherwise 
indicated.

3. Where multiple receptacles 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.
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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
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Fuses.

1.2 REFERENCE STANDARDS

A. NEMA FU 1 - Low Voltage Cartridge Fuses; 2012.

B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, 
Including All Revisions.

D. UL 248-8 - Low-Voltage Fuses - Part 8: Class J Fuses; Current Edition, Including All 
Revisions.

E. UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses; Current Edition, Including All 
Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate fuse clips furnished in equipment provided under other sections for 
compatibility with indicated fuses.

a. Fusible Enclosed Switches:  See Section 262816.16.

b. Fusible Switches for Enclosed Motor Controllers:  See Section 262913.

2. Coordinate fuse requirements according to manufacturer's recommendations and 
nameplate data for actual equipment 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 data sheets including voltage and 
current ratings, interrupting ratings, time-current curves, and current limitation curves.

B. Maintenance Materials:   Furnish the following for Nanuet Union Free School District's 
use in maintenance of project.

1. Extra Fuses:  One set(s) of three for each type and size installed.

2. Fuse Pullers:  One set(s) compatible with each type and size installed.

1.5 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
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B. Manufacturer Qualifications:  Company specializing in manufacturing the products 
specified in this section with minimum three years documented experience.

C. 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. Bussmann, a division of Eaton Corporation:  www.cooperindustries.com.

B. Littelfuse, Inc:  www.littelfuse.com.

C. Mersen:  ep-us.mersen.com.

2.2 APPLICATIONS

A. General Purpose Branch Circuits:  Class RK1, time-delay or Class J where noted.

B. Individual Motor Branch Circuits:  Class RK1, time-delay or Class J where noted.

2.3 FUSES

A. Provide products listed, classified, and labeled as suitable for the purpose intended.

B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as 
required for a complete operating system.

C. Provide fuses of the same type, rating, and manufacturer within the same switch.

D. Comply with UL 248-1.

E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, 
Class and ratings as indicated.

F. Voltage Rating:  Suitable for circuit voltage.

G. Class R Fuses:  Comply with UL 248-12.

1. Class RK1, Time-Delay Fuses.

H. Class J Fuses:  Comply with UL 248-8.

1. Class J, Time-Delay Fuses.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that fuse ratings are consistent with circuit voltage and manufacturer's 
recommendations and nameplate data for equipment.
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B. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A. Do not install fuses until circuits are ready to be energized.

B. Install fuses with label oriented such that manufacturer, type, and size are easily read.

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.
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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.
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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. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-
Voltage (1000 V and less) AC Power Circuits; 2002 (Corrigendum 2012).

B. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State 
Lighting Products; 2019.

C. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-
State Lighting Products; Illuminating Engineering Society; 2008.

D. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics 
of Solid-State Light Sources; 2021.

E. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems; 2006.

F. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006.

G. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with 
Electronic Drivers and Discharge Ballasts; 2023.

H. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2012 (Reaffirmed 2018).

I. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

J. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

K. UL 1598 - Luminaires; Current Edition, Including All Revisions.

L. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current 
Edition, Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under 
other sections or by others. Coordinate the work with placement of supports, 
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anchors, etc. required for mounting. Coordinate compatibility of luminaires and 
associated trims with mounting surfaces at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping, 
equipment, diffusers, fire suppression system components, and other potential 
conflicts installed under other sections or by others.

3. 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.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 4                                                       February 6, 20024
KSQ Design Project No. 2211002.00

Interior Lighting                                             265100 - 3 of 6 

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.
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F. Provide products suitable to withstand normal handling, installation, and service without 
any damage, distortion, corrosion, fading, discoloring, etc.

G. Recessed Luminaires:

1. Ceiling Compatibility:  Comply with NEMA LE 4.

2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, 
suitable for direct contact with insulation and combustible materials.

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.
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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. 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.
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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
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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; 2018d, with Addenda (2020).

H. TIA-569 - Telecommunications Pathways and Spaces; 2019e, with Addendum (2022).

I. TIA-568-C.2 - Balanced Twisted-Pair Telecommunications Cabling and Components 
Standards; 2009, with Addendum (2016).

J. TIA-568-C.3 - Optical Fiber Cabling Components Standard; 2016.

K. TIA-569-D - Telecommunications Pathways and Spaces; 2015d, with Addendum 
(2016).

L. TIA-607 - Generic Telecommunications Bonding and Grounding (Earthing) for 
Customer Premises; 2019d, with Addendum (2021).
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M. TIA-606-B - Administration Standard for Telecommunications Infrastructure; Rev B, 
2012 (with Addenda; 2015).

N. TIA-607-C - Generic Telecommunications Bonding and Grounding (Earthing) for 
Customer Premises; 2015c, with Addendum (2017).

O. UL 444 - Communications Cables; Current Edition, Including All Revisions.

P. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers; Current Edition, 
Including All Revisions.

Q. 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.
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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.

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.
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2. ADC/Krone/Commscope.

3. Belden:   www.belden.com.

4. Panduit.

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:
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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:

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:
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a. Quantity:  For each cable installed as part of the work.

b. Length:  6 feet.

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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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Fire alarm system design and installation, including all components, wiring, and 
conduit.

B. Removal and relocation of existing system components as indicated on drawings; 
including conduit and wiring. drawings.

C. Maintenance of fire alarm system under contract for specified warranty period.

1.2 REFERENCE STANDARDS

A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for 
Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines; 
current edition.

B. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

C. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-
Voltage (1000 V and less) AC Power Circuits; 2002 (Corrigendum 2012).

D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

E. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

F. NFPA 72 - National Fire Alarm and Signaling Code; 2013.

1.3 SUBMITTALS

A. Evidence of designer qualifications.

B. Fire Watch / Impairment Plan.

C. Design Documents:  Submit all information required for plan review and permitting by 
authorities having jurisdiction, including but not limited to floor plans, riser diagrams, 
and description of operation:

1. Copy (if any) of list of data required by authority having jurisdiction.

2. NFPA 72 "Record of Completion", filled out to the extent known at the time.

3. Clear and concise description of operation, with input/output matrix similar to that 
shown in NFPA 72 Appendix A-7-5-2.2(9), and complete listing of software 
required.

4. System zone boundaries and interfaces to fire safety systems.

5. Location of all components, circuits, and raceways; mark components with 
identifiers used in control unit programming.
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6. Circuit layouts; number, size, and type of raceways and conductors; conduit fill 
calculations; spare capacity calculations; notification appliance circuit voltage drop 
calculations.

7. List of all devices on each signaling line circuit, with spare capacity indicated.

8. Manufacturer's detailed data sheet for each component, including wiring 
diagrams, installation instructions, and circuit length limitations.

9. Description of power supplies; if secondary power is by battery include 
calculations demonstrating adequate battery power.

10. Certification by either the manufacturer of the control unit or by the manufacturer 
of each other component that the components are compatible with the control 
unit.

11. Certification by the manufacturer of the control unit that the system design 
complies with Contract Documents.

12. Certification by Contractor that the system design complies with Contract 
Documents.

13. Do not show existing components to be removed.

D. Evidence of installer qualifications.

E. Evidence of instructor qualifications; training lesson plan outline.

F. Evidence of maintenance contractor qualifications, if different from installer.

G. Inspection and Test Reports:

1. Submit inspection and test plan prior to closeout demonstration.

2. Submit documentation of satisfactory inspections and tests.

3. Submit NFPA 72 "Inspection and Test Form," filled out.

H. Operating and Maintenance Data:  Revise and resubmit until acceptable; have one set 
available during closeout demonstration:

1. Complete set of specified design documents, as approved by authority having 
jurisdiction.

2. Additional printed set of project record documents and closeout documents, 
bound or filed in same manuals.

3. Contact information for firm that will be providing contract maintenance and 
trouble call-back service.

4. List of recommended spare parts, tools, and instruments for testing.

5. Replacement parts list with current prices, and source of supply.
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6. Detailed troubleshooting guide and large scale input/output matrix.

7. Preventive maintenance, inspection, and testing schedule complying with NFPA 
72; provide printed copy and computer format acceptable to Nanuet Union Free 
School District.

8. Detailed but easy to read explanation of procedures to be taken by non-technical 
administrative personnel in the event of system trouble, when routine testing is 
being conducted, for fire drills, and when entering into contracts for remodeling.

I. Project Record Documents:  Have one set available during closeout demonstration:

1. Complete set of floor plans showing actual installed locations of components, 
conduit, and zones.

2. "As installed" wiring and schematic diagrams, with final terminal identifications.

3. "As programmed" operating sequences, including control events by device, 
updated input/output chart, and voice messages by event.

J. Closeout Documents:

1. Certification by manufacturer that the system has been installed in compliance 
with manufacturer's installation requirements, is complete, and is in satisfactory 
operating condition.

2. NFPA 72 "Record of Completion", filled out completely and signed by installer and 
authorized representative of authority having jurisdiction.

3. Certificate of Occupancy.

4. Report on training results.

1.4 QUALITY ASSURANCE

A. Designer Qualifications:  NICET Level III or IV (3 or 4) certified fire alarm technician or 
registered fire protection engineer, employed by fire alarm control panel manufacturer 
or installer with experience designing fire alarm systems in the jurisdictional area of the 
authorities having jurisdiction.

B. Installer Qualifications:  Firm with minimum 3 years documented experience installing 
fire alarm systems of the specified type and providing contract maintenance service as 
a regular part of their business.

1. Authorized representative of control unit manufacturer; submit manufacturer's 
certification that installer is authorized; include name and title of manufacturer's 
representative making certification.

2. Installer Personnel:  At least 2 years of experience installing fire alarm systems.

3. Supervisor:  NICET level III or IV (3 or 4) certified fire alarm technician; furnish 
name and address.
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4. Licensed in New York as fire alarm installer.

C. Maintenance Contractor Qualifications:  Same entity as installer or different entity with 
specified qualifications.

D. Instructor Qualifications:  Experienced in technical instruction, understanding fire alarm 
theory, and able to provide the required training; trained by fire alarm control unit 
manufacturer.

1.5 WARRANTY

A. Provide control panel manufacturer's warranty that system components other than wire 
and conduit are free from defects and will remain so for 1 year after date of Substantial 
Completion.

B. Provide installer's warranty that the installation is free from defects and will remain so 
for 1 year after date of Substantial Completion.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Fire Alarm Control Units: High School is existing Edwards EST3 Voice Evacuation 
System. Elementary and Middle schools will be new Voice Evacuation Systems.

B. Fire Alarm Control Units and Accessories - Other Acceptable Manufacturers:

1. Honeywell Security & Fire Solutions/Notifier: www.notifier.com/#sle.

2. Simplex, a brand of Johnson Controls: www.simplex-fire.com/#sle.

C. Initiating Devices and Notification Appliances:

1. Provide initiating devices and notification appliances made by the same 
manufacturer, where possible.

2.2 FIRE ALARM SYSTEM

A. Fire Alarm System:  Provide a new fire detection and alarm system for the middle 
school and elementary school.  The high school will be extensions and modifications to 
the existing fire alarm system.  

B. There are several different buildings, each with their own existing fire detection and 
alarm system.  There are several different existing systems in the buildings.  Refer to 
the drawings for information on each existing system.  All components provided must 
be compatible with the existing system that they will be connected to.

1. Provide all components necessary, regardless of whether shown in the contract 
documents or not.

2. Protected Premises:  Entirity of each building shown on the drawings.

3. Comply with the following:
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a. 2020 New York State Building Code.

b. 2020 Fire Code of New York.

c. ADA Standards.

d. ICC / ANSI A117.1.

e. The requirements of the State Fire Marshal.

f. The requirements of the local authority having jurisdiction.

g. Applicable local codes.

h. Contract Documents (drawings and specifications).

i. NFPA 72; where the word "should" is used consider that provision 
mandatory; where conflicts between requirements require deviation from 
NFPA 72, identify deviations clearly on design documents.

4. Evacuation Alarm:  Single smoke zone; general evacuation of entire premises.

5. Hearing Impaired Occupants:  Provide visible notification devices where shown on 
the plans.

6. Master Control Unit (Panel): New, located where indicated on drawings.  High 
school is existing.  

7. Combined Systems:  Do not combine fire alarm system with other non-fire 
systems.

C. Supervising Stations and Fire Department Connections:

1. Public Fire Department Notification: By remote supervising station.

2. Remote Supervising Station:  UL-listed central station under contract to facility.

3. Means of Transmission to Remote Supervising Station:  Digital alarm 
communicator transmitter (DACT), 2 telephone lines.

D. Circuits:

1. Initiating Device Circuits (IDC): Class B, Style A.

2. Signaling Line Circuits (SLC) Within Single Building:  Class B, Style 0.5.

3. Signaling Line Circuits (SLC) Between Buildings:  Class A, Style 2.

4. Notification Appliance Circuits (NAC):  Class B, Style W.

E. Spare Capacity:

1. Initiating Device Circuits:  Minimum 50 percent spare capacity.
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2. Notification Appliance Circuits:  Minimum 50 percent spare capacity.

3. Fire Alarm Control Units:  Capable of handling all circuits utilized to capacity 
without requiring additional components other than plug-in control modules.

F. Power Sources:

1. Primary:  Dedicated branch circuits of the facility power distribution system.

2. Secondary:  Storage batteries.

3. Capacity:  Sufficient to operate entire system for period specified by NFPA 72.

4. Each Computer System:  Provide uninterruptible power supply (UPS).

2.3 EXISTING COMPONENTS

A. Existing Fire Alarm System (Elementary and Middle School): Remove existing system 
completely after new system is fully operational and tested.

B. Existing Fire Alarm System (High School): Remove existing components indicated. 
Provide new components indicated and connect to existing system. Do not take 
existing portions of system out of service until new portions are fully operational, tested, 
and connected to existing system.

C. Remove components that are "Not In Service."

D. Remove unused existing components and materials from site and dispose of properly.

2.4 FIRE SAFETY SYSTEMS INTERFACES

A. Trouble Alarms:  Provide trouble signals in accordance with NFPA 72 for the following:

1. AC Power Failure.

2. Fire alarm system low battery.

3. Open circuit, short circuit, ground fault.

4. Device fault such as dirty smoke detector, malfunctioning monitor module, etc.

5. Other faults of a monitored circuit, system, or component.

B. Supervision:  Provide supervisory signals in accordance with NFPA 72 for the following:

1. Sprinkler water control valves.

2. Dry-pipe sprinkler system pressure.

3. Fire pump(s).

4. Elevator shut-down control circuits.

5. Diesel fire pump control panel.
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6. CO detector Alarm.

C. Alarm:  Provide alarm initiation in accordance with NFPA 72 for the following:

1. Any smoke or heat detector.

2. Any manual pull station.

3. Sprinkler water flow.

4. Kitchen hood suppression activation; also disconnect fuel source from cooking 
equipment.

5. Elevator lobby, elevator hoistway, and elevator machine room smoke detectors.

6. Fire pump room heat detector.

7. Duct smoke detectors.

8. Upon alarm of fire alarm system shut down HVAC equipment that is connected to 
the fire alarm system as indicated on the plans.

D. CO Detector Activation.

1. CO detectors shall report to the fire alarm panel alarm, supervisory, and trouble 
conditions.  An alarm or supervisory signal from a CO detector shall appear at the 
main FACU as a supervisory alarm and will not cause the building fire alarm 
system to activate. A CO detector alarm will cause that CO detector to alarm 
(Temporal 4) and all CO detectors on the floor to alarm and transmit the location 
of the CO detector to the FACU.  A CO alarm will be transmitted to the central 
supervising station.  The CO alarms will be self restoring in that if the CO alarm 
that activated clears an alarm condition all CO detectors will stop alarming unless 
the presence of CO is detected again by a CO detector.

E. Elevators:

1. Elevator lobby, hoistway, and machine room smoke detectors:  Elevator recall for 
fire fighters' service.

a. Upon alarm of any of those detector return elevator the primary recall floor 
unless the detector in alarm is on the primary recall floor.  In that case recall 
elevator to secondary recall floor.

2. Elevator Machine Room Heat Detector:  Shut down elevator power prior to 
hoistway sprinkler activation.

3. Sprinkler pressure or waterflow:  Shut down elevator power prior to hoistway 
sprinkler activation.

F. HVAC:

1. Duct Smoke Detectors:  Close dampers indicated; shut down air handlers 
indicated.
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2. Exhaust and/or Transfer fans over 1000 CFM indicated on the plans: shut down 
upon general alarm of building.

G. Doors:

1. Smoke Barrier Door Magnetic Holders: Release upon activation of smoke 
detectors in smoke zone on either side of door, upon alarm from manual pull 
station on same floor, and upon sprinkler activation on same floor.

2. Electromagnetic Door Locks on Egress Doors: Unlock upon activation of any 
alarm initiating device or suppression system in smoke zone that doors serve as 
egress from.

3. Overhead Coiling Fire Doors: Release upon activation of smoke detectors in 
smoke zone on either side of door, upon alarm from manual pull station on same 
floor, and upon sprinkler activation on same floor.

2.5 COMPONENTS

A. General:

1. Provide flush mounted units where installed in finish areas; in unfinished areas, 
surface mounted unit are acceptable.

2. Provide legible, permanent labels for each control device, using identification used 
in operation and maintenance data.

B. Fire Alarm Control Units:  Analog, addressable type; listed, classified, and labeled as 
suitable for the purpose intended.

C. Manual Fire Alarm Stations:

1. Semi-Flush mounted, dual action manual station and manufacturer's standard 
backbox.

2. Each manual station shall store the address of that unit.

D. Analog Smoke and Heat Sensors:

1. Analog Photo Sensors:

a. Each sensor shall store the sensor address and operating characteristics in 
non-volatile memory at the sensor.  Sensor shall use a threshold received 
from the control unit to determine when an alarm condition exists.

b. Each sensor shall have two alarm LED's for 360 degree viewing. The alarm 
LED's shall flash when communicating with the control panel and shall 
illuminate steady during alarm conditions.

c. Sensitivity settings for photoelectric sensors shall be set and displayed on the 
LCD in percent obscuration per foot.
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d. Each sensor shall be capable of compensating for dust and dirt accumulation 
within the sensing chamber.

e. A calibrated light source shall be used to calibrate the fire level of the 
photoelectric sensor. Sensors which use a fixed fire level limit are not 
acceptable.

f. Provide two-wire detector with common power supply and signal circuits.

2. Analog Thermal Sensors:

a. Each sensor shall store the sensor address and operating characteristics in 
non-volatile memory at the sensor; sensor shall use a threshold received 
from the control unit to determine when an alarm condition exists.

b. Each sensor shall have two alarm LED's for 360 degree viewing. The alarm 
LED's shall flash when communicating with the control panel and shall 
illuminate steady during alarm conditions.

c. Sensitivity settings for thermal sensors shall be set and displayed on the LCD 
in degrees fahrenheit. The set point for the thermal sensor shall be adjustable 
between 135 degrees and 200 degrees. The thermal detector shall operate 
on a combination rate of rise and fixed temperature principle adjustable at the 
fire alarm panel.

d. Provide two-wire detector with common power supply and signal circuits.

3. Analog Duct Mounted Smoke Detectors:

a. Each sensor shall store the sensor address and operating characteristics in 
non-volatile memory at the sensor; sensor shall use a threshold received 
from the control unit to determine when an alarm condition exists.

b. Sensitivity settings for photoelectric sensors shall be set and displayed on the 
LCD in percent obscuration per foot.

c. Equip duct smoke detectors with auxiliary SPDT relay contact and indication 
of detector actuation via an in duct-mounted housing and remote indicator 
indicating Normal and Alarm conditions.

d. Duct sampling tubes extending width of duct.

e. Provide two-wire detector with common power supply and signal circuits.

4. Addressable Combination Fire/Smoke//Carbon Monoxide (CO) Detector.

a. Ability to sense smoke, CO, and/or Heat.

b. Automatic drift compensation of smoke sensor and CO cell.

c. Separate CO detection signal.
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d. Use in conjunction with intelligent sounder base, which can generate either a 
Temp 3 pattern for fire or a Temp 4 pattern for CO alarm indication.

E. Peripheral Fire Alarm Equipment:

1. Fast Response Contact Module:

a. Contact modules shall provide monitoring of dry contacts as initiating 
devices.

b. Each module shall store the sensor address and operating characteristics in 
non-volatile memory at the module.

c. Mount module to a standard junction box and provide visual indication of 
status via a status LED. Optional mounting shall be available to allowing 
mounting the module in a junction box with a monitored contact.

2. Supervised Output Module:

a. Each supervised output module shall be rated to operate listed notification 
appliances.

b. Circuit shall be rated for 2.0 amps at 24 VDC.

c. Each module shall store the sensor address and operating characteristics in 
non-volatile memory at the module.

d. Each module shall operate under up to 16 different conditions occurring in 
the system. These conditions include combining various zones and zone 
states.

3. Dual Relay Module:

a. Module shall provide two independently operating and configurable relays.

b. Each relay shall be rated for 2.0 amps at 24 VDC.

c. Each module shall store the sensor address and operating characteristics in 
non-volatile memory at the module.

d. Each module shall operate under up to 16 different conditions occurring in 
the system. These conditions include combining various zones and zone 
states.

e. Module shall operate both relays without requiring a separate power source.

F. Fire Alarm Notification Appliances:

1. Strobes:  NFPA 72 lamp and flasher with red lettered "FIRE" on clear clear lens.

a. Meeting requirements of NFPA/ANSI standards and ADA Accessibility 
Guidelines.
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b. Field adjustable from 15, 30, 75, and 110 candela.

2. Speakers: NFPA 72 Flush type fire alarm speaker.

a. High quality voice and tone reproduction with taps for 1/4 W, 1/2 W , 1W, or 2 
W, at 25 VRMS or 70.7 VRMS.

b. Minimum rating of 76 decibels, field adjustable up to 86 decibels.

3. Speaker/Strobes.

a. Combination units with ratings of horn and strobe units specified.

G. Initiating Devices

1. Addressable Systems:

a. Addressable Devices:  Individually identifiable by addressable fire alarm 
control unit.

b. Provide suitable addressable interface modules as indicated or as required 
for connection to conventional (non-addressable) devices and other 
components that provide a dry closure output.

2. Manual Pull Stations:Provide 2% extra.

3. Smoke Detectors:  Provide 2% extra.

4. Duct Smoke Detectors: Provide 4 extra.

5. Heat Detectors:  Provide 2% extra.

6. CO Detectors:  Provide 2 extra.

7. Addressable Monitoring Devices: Provide 5 extra.

8. Addressable Control Devices: Provide 5 extra.

H. Notification Appliances:

1. Combination Speaker Strobe Unit: Provide 3 extra.

2. Strobes:  Provide 2 extra.

I. Circuit Conductors: Copper.

J. Fire Alarm Wire and Cable.

1. Fire Alarm Power Branch Circuits:  Building wire as specified in Section 16123.

2. Initiating Device and Indicating Appliance Circuits:  Power limited fire-protective 
signaling cable classified for fire and smoke characteristics, copper conductor, 
300 volts insulation rated 105 degrees C, suitable for use in air handling ducts, 
hollow spaces used as ducts, and plenums.
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K. Surge Protection:  In accordance with IEEE C62.41.2 category B combination 
waveform and NFPA 70; except for optical fiber conductors.

1. Equipment Connected to Alternating Current Circuits:  Maximum let through 
voltage of 350 V(ac), line-to-neutral, and 350 V(ac), line-to-line; do not use fuses.

2. Initiating Device Circuits, Notification Appliance Circuits, and Communications 
Circuits:  Provide surge protection at each point where circuit exits or enters a 
building; rated to protect applicable equipment; for 24 V(dc) maximum dc 
clamping voltage of 36 V(dc), line-to-ground, and 72 V(dc), line-to-line.

L. Instruction Charts:  Printed instruction chart for operators, showing steps to be taken 
when a signal is received (normal, alarm, supervisory, and trouble); easily readable 
from normal operator's station.

1. Frame:  Stainless steel or aluminum with polycarbonate or glass cover.

2. Provide one for each control unit where operations are to be performed.

3. Obtain approval of Nanuet Union Free School District prior to mounting; mount in 
location acceptable to Nanuet Union Free School District.

4. Provide extra copy with operation and maintenance data submittal.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with applicable codes, NFPA 72, NFPA 70, and Contract 
Documents.

B. Conceal all wiring, conduit, boxes, and supports where installed in finished areas or 
where wiring must be run in walls concealed provide conduit and cable.  Where 
installed above drop ceilings fire alarm Type MC Cable may be used and must be 
colored red.

C. Install instruction cards and labels.

3.2 INSPECTION AND TESTING FOR COMPLETION

A. Notify Nanuet Union Free School District 7 days prior to beginning completion 
inspections and tests.

B. Notify authorities having jurisdiction and comply with their requirements for scheduling 
inspections and tests and for observation by their personnel.

C. Provide the services of the installer's supervisor or person with equivalent qualifications 
to supervise inspection and testing, correction, and adjustments.

D. Prepare for testing by ensuring that all work is complete and correct; perform 
preliminary tests as required.

E. Provide all tools, software, and supplies required to accomplish inspection and testing.
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F. Perform inspection and testing in accordance with NFPA 72 and requirements of local 
authorities; document each inspection and test.

G. Correct defective work, adjust for proper operation, and retest until entire system 
complies with Contract Documents.

H. Diagnostic Period:  After successful completion of inspections and tests, Operate 
system in normal mode for at least 14 days without any system or equipment 
malfunctions.

1. Record all system operations and malfunctions.

2. If a malfunction occurs, start diagnostic period over after correction of malfunction.

3. Nanuet Union Free School District will provide attendant operator personnel 
during diagnostic period; schedule training to allow Nanuet Union Free School 
District personnel to perform normal duties.

4. At end of successful diagnostic period, fill out and submit NFPA 72 "Inspection 
and Testing Form."

3.3 NANUET UNION FREE SCHOOL DISTRICT PERSONNEL INSTRUCTION

A. Provide the following instruction to designated Nanuet Union Free School District 
personnel:

1. Hands-On Instruction:  On-site, using operational system.

2. Classroom Instruction:  Nanuet Union Free School District furnished classroom, 
on-site or at other local facility.

B. Basic Operation:  One-hour sessions for attendant personnel, security officers, and 
engineering staff; combination of classroom and hands-on:

1. Initial Training:  1 session pre-closeout.

C. Detailed Operation:  Two-hour sessions for engineering staff; assume NICET level I 
qualifications or equivalent; combination of classroom and hands-on:

1. Initial Training:  1 session pre-closeout.

D. Provide means of evaluation of trainees suitable to type of training given; report results 
to Nanuet Union Free School District.

3.4 CLOSEOUT

A. Closeout Demonstration:  Demonstrate proper operation of all functions to Nanuet 
Union Free School District.

1. Be prepared to conduct any of the required tests.
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2. Have at least one copy of operation and maintenance data, preliminary copy of 
project record drawings, input/output matrix, and operator instruction chart(s) 
available during demonstration.

3. Have authorized technical representative of control unit manufacturer present 
during demonstration.

4. Demonstration may be combined with inspection and testing required by authority 
having jurisdiction; notify authority having jurisdiction in time to schedule 
demonstration.

5. Repeat demonstration until successful.

B. Substantial Completion of the project cannot be achieved until inspection and testing is 
successful and:

1. Specified diagnostic period without malfunction has been completed.

2. Approved operating and maintenance data has been delivered.

3. All aspects of operation have been demonstrated to Nanuet Union Free School 
District.

4. Final acceptance of the fire alarm system has been given by authorities having 
jurisdiction.

5. Occupancy permit has been granted.

6. Specified pre-closeout instruction is complete.

C. Perform post-occupancy instruction within 3 months after Substantial Completion.

3.5 MAINTENANCE

A. Provide to Nanuet Union Free School District, a proposal for later acceptance, for a 
maintenance contract for entire warranty period, to include the work described below; 
include the total cost of contract, proposal to be valid at least until 30 days after date of 
Substantial Completion.

B. Perform routine inspection, testing, and preventive maintenance required by NFPA 72, 
including:

1. Maintenance of fire safety interface and supervisory devices connected to fire 
alarm system.

2. Repairs required, unless due to improper use, accidents, or negligence beyond 
the control of the maintenance contractor.

3. Record keeping required by NFPA 72 and authorities having jurisdiction.

C. Provide trouble call-back service upon notification by Nanuet Union Free School 
District:
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1. Provide on-site response within 2 hours of notification.

2. Include allowance for call-back service during normal working hours at no extra 
cost to Nanuet Union Free School District.

3. Nanuet Union Free School District will pay for call-back service outside of normal 
working hours on an hourly basis, based on actual time spent at site and not 
including travel time; include hourly rate and definition of normal working hours in 
maintenance contract.

D. Provide a complete description of preventive maintenance, systematic examination, 
adjustment, cleaning, inspection, and testing, with a detailed schedule.

E. Maintain a log at each fire alarm control unit, listing the date and time of each 
inspection and call-back visit, the condition of the system, nature of the trouble, 
correction performed, and parts replaced.  Submit duplicate of each log entry to Nanuet 
Union Free School District's representative upon completion of site visit.

F. Comply with Nanuet Union Free School District's requirements for access to facility and 
security.

END OF SECTION
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