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NOTICE TO BIDDERS

CLINTON COUNTY CONVERSATION
OFFICE REMODEL & ADDITION

Clinton County Conservation is seeking bidders to bid the contract for the office renovations at 
the Clinton County Conservation office, located at 2308 255th Street, Grand Mound, Iowa.

Time and Place for Filing Sealed Proposals.  Sealed bids for the work comprising of Office 
Renovations to the Clinton County Conservation Office located at 2308 255th Street, Grand 
Mound, Iowa, as stated below must be filed before 2:00 p.m. on December 29, 2023 in the 
Office of the County Auditor, Clinton County Administration Building, 1900 N. 3rd St., Clinton, IA  
52732.

Time and Place Sealed Proposals will be Opened and Considered.  Sealed proposals will 
be opened and bids tabulated at 2:00 p.m. on December 29, 2023 at the Clinton County 
Administration Building, 1900 N 3rd St, Conference Room B, Clinton, Iowa, for consideration by 
the Clinton County Conservation Board (Board) at its next meeting in January. The Clinton 
County Conservation Board of Grand Mound, Iowa, reserves the right to reject any and all bids.

Pre-bid Information:  Prospective Bidders may contact Phil Visser, Executive Director, Clinton 
County Conservation, Clinton County Conservation Office, 2308 255th Street, Grand Mound, 
Iowa 52751; office phone (563) 847-7202 or by email:  pvisser@clintoncounty-ia.gov.  Each 
prospective bidder is encouraged to attend the Pre-Bid Construction Conference to be held at 
10:00 AM on December 5, 2023 at the project site, 2308 255th Street, Grand Mound, Iowa. 
Attendance by prospective bidders is not mandatory but highly recommended.

Time for Commencement and Completion of Work.  Work on the Building shall be 
commenced within ten (10) days after the Notice to Proceed has been issued and shall be 
completed by June 30th, 2024.  The contractor shall schedule and conduct a preconstruction 
meeting and present a schedule showing dates and timelines for each portion of the project. 
The contractor shall work with the owner in scheduling construction so that the owner may use 
as much of the facility as possible for their operation. This schedule must be approved by the 
owner prior to the start of work. If the contractor cannot complete substantial completion by the 
scheduled date, the Contractor shall pay the County $1,000.00 per day liquidated damages for 
each day substantial completion is determined by the owner & architect. 

Bid Security. Each Bidder shall accompany its bid with a bid security as security that the 
successful bidder will enter into a contract for the work bid upon and will furnish after the award 
of contract a corporate surety bond, acceptable to the governmental entity, for the faithful 
performance of the contract, in an amount equal to one hundred percent (100%) of the amount 
of the contract.  The bid security shall be in the amount of five percent (5%) of the amount of the 
contract and shall be in the form of a cashier’s check or certified check drawn on a state-
chartered or federally-charted bank, or a certified share draft drawn on a state-chartered or 
federally-chartered credit union, or the governmental entity may provide for a bidder’s bond with 
corporate surety satisfactory to the governmental entity.  The bid bond shall contain no 
conditions except as provided in this section.

Contract Documents.  Copies of the Construction Bidding Documents may be obtained by 
contacting Clinton Printing Company, 1402 Roosevelt Street, Clinton, Iowa, 52732, 563-242-
7895.  A deposit of $100.00 per set of documents or receipt of AGC, AMC, AMEC, MBI or 
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NECA card is required.  Deposits will be refunded upon return of the Construction Bidding 
Documents in good condition within ten (10) days after bid opening.

Copies of the Construction Bidding Documents may be viewed at Clinton County Conservation, 
Clinton County Conservation Office, 2308 255th Street, Grand Mound, Iowa 52751Project 
information will also be posted on the County’s website at www.clintoncounty-ia.gov

Preference for Iowa Products and Labor.  By virtue of statutory authority, preference will be 
given to products and provisions grown and coal produced within the State of Iowa, and to Iowa 
domestic labor, to the extent lawfully required under Iowa statutes.  Equipment or products 
authorized to be purchased with federal funding awarded for this contract must be American 
made to the maximum extent feasible, in accordance with Public Law 103-121, Sections 606 (a) 
and (b).

Sales Tax.  The bidder should not include sales tax in its bid.  A sales tax exemption certificate 
will be available for all material purchased for incorporation in the project.

General Nature of Public Improvement.  The scope of the project includes renovations to the 
Clinton County Conservation Office.

To View the Building.   Building is located at 2308 255th Street., Grand Mound, Iowa 
Prospective Bidders may contact Phil Visser, Executive Director, Clinton County Conservation 
office, 2308 255th Street, Grand Mound, Iowa, 52751; office phone 563- 547-7202 or by email:  
pvisser@clintoncounty-ia.gov.

For the Clinton County Conservation Board,
Phil Visser, Director
Clinton County Conservation Board

http://www.clintoncounty-ia.gov/
mailto:pvisser@clintoncounty-ia.gov
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QJKR~SsVV̂WVfSfêSteU__̂WSZeSXefhbU[SUẀ_e\]̂W_̀SÙ̀\̂VSnqS_b̂Sse[bU_̂[_oStbU[boSnqSfVVU_UZẀoSV̂â_UZẀoS[afeUlU[f_UZẀoSZeS
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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
�Z_U[̂S_ZSTUVV̂èoSlZeS_b̂SV̂hZ̀U_S̀\]oSUlSfWqoS̀_f_̂VS_b̂êUWj
����� ¡¢£¤¥¦§̈¤©ª ¥¤¡©¤«¬¤£¡�®̈¤§£«©�¢£̈¤¥¦©¢¤©�¢£̄°®¡¢±¦²̈¤°¡°£²¤ ¦°¬̈¤¦²¤¦¢¥£²¤£¢¥¦�¤³���£²©¤©¥¡®®¤¦«¢¡��¤³�����́¤
µ¦ ª£�¢©¶·

tbU[bSUWSWZS[f̀̂ S̀bfaaŜr[̂ V̂SuŴŞ\WVêVS¹Ul_qSYZaafèSxº»¼½j½½{jSSŶhZ̀U_S[b̂[�̀S̀bfaaSn̂S]fV̂SZ\_S_Z�SSiaUW_ZWSiZ\W_qS
iZẀ êmf_UZWSTZfeVj
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CDEFGFHIJKLIMNOPQMNRIRNSTUQVIUWXYYIZNIMN[PKRNRIVTI\QRRNMUI]WTIUPẐ QVIXIZTKXI[QRNI\QRIXKRIMNVPMKIVWNI\QRRQK_ÌTaP̂ NKVUI
QKIMNPUXZYNIaTKRQVQTKI]QVWQKI[TPMVNNKIbcdeIRXLUIX[VNMIIX[VNMIX]XMRIT[IVWNIfMTgNaVhIiWNIaTUVIVTIMNSYXaNÎQUUQK_ITMIRX̂X_NRI
SXSNMIRTaP̂ NKVUI]QYYIZNIRNRPaVNRI[MT̂ IVWNIRNSTUQVhIJI\QRRNMIMNaNQjQK_IXIkTKVMXaVIX]XMRÎXLIMNVXQKIVWNISXSNMI\QRRQK_I
T̀aP̂ NKVUlIXKRIVWNI\QRRNMmUIRNSTUQVI]QYYIZNIMN[PKRNRh

CDEFGFEI\QRRNMUIUWXYYIPUNIaT̂ SYNVNI\QRRQK_ÌTaP̂ NKVUIQKISMNSXMQK_I\QRUhInNQVWNMIVWNIo]KNMIKTMIJMaWQVNaVIXUUP̂ NUI
MNUSTKUQZQYQVLI[TMINMMTMUITMÎQUQKVNMSMNVXVQTKUIMNUPYVQK_I[MT̂ IVWNIPUNIT[IQKaT̂ SYNVNI\QRRQK_ÌTaP̂ NKVUh

pqrsrtsruvwxyzy{yx|
CDEFGF}IiWNI\QRRQK_ÌTaP̂ NKVUI]QYYIZNIXjXQYXZYNI[TMIVWNIUTYNISPMSTUNIT[ITZVXQKQK_I\QRUITKIVWNI~TM�hInTIYQaNKUNITMI_MXKVIT[I
PUNIQUIaTK[NMMNRIZLIRQUVMQZPVQTKIT[IVWNI\QRRQK_ÌTaP̂ NKVUh

CDEFHD������������D��D��������������D��D�������D���������
CDEFHFGIiWNI\QRRNMIUWXYYIaXMN[PYYLIUVPRLIVWNI\QRRQK_ÌTaP̂ NKVUlIUWXYYIN�X̂QKNIVWNIUQVNIXKRIYTaXYIaTKRQVQTKUlIXKRIUWXYYI
KTVQ[LIVWNIJMaWQVNaVIQKI]MQVQK_IT[INMMTMUlIQKaTKUQUVNKaQNUlITMIX̂ZQ_PQVQNUIRQUaTjNMNRIXKRIMNOPNUVIaYXMQ[QaXVQTKITMI
QKVNMSMNVXVQTKISPMUPXKVIVTI�NaVQTKI�h�h�h

CDEFHFHI�NOPNUVUI[TMIaYXMQ[QaXVQTKITMIQKVNMSMNVXVQTKIT[IVWNI\QRRQK_ÌTaP̂ NKVUIUWXYYIZNIUPẐ QVVNRIZLIVWNI\QRRNMIQKI]MQVQK_I
XKRIUWXYYIZNIMNaNQjNRIZLIVWNIJMaWQVNaVIXVIYNXUVIUNjNKIb�eIRXLUISMQTMIVTIVWNIRXVNI[TMIMNaNQSVIT[I\QRUhI
p��x��r{ywv���w ¡�vwr w¢£wy¤r�z�w�y¢ �{y�wv� {w �{y¥uzr{¦�s¤�wuruysw��u£�w�sw�{vysw¤y{v�xw§�xxys w vrzzw ¡¢¤�{wsÿ¡y { w¦�sw
�zrs�¦��r{���wr�xw��{ysusy{r{���©|

CDEFHFEIªTRQ[QaXVQTKUIXKRIQKVNMSMNVXVQTKUIT[IVWNI\QRRQK_ÌTaP̂ NKVUIUWXYYIZNÎXRNIZLIJRRNKRP̂ hIªTRQ[QaXVQTKUIXKRI
QKVNMSMNVXVQTKUIT[IVWNI\QRRQK_ÌTaP̂ NKVUÎXRNIQKIXKLITVWNMÎXKKNMIUWXYYIKTVIZNIZQKRQK_lIXKRI\QRRNMUIUWXYYIKTVIMNYLIPSTKI
VWN̂h

CD«¬¬® K̄IVWNIaXUNIT[INMMTMUlIQKaTKUQUVNKaQNUlITMIX̂ZQ_PQVQNUIQKIVWNI\QRRQK_ÌTaP̂ NKVUIKTVIQKVNMSMNVNRITMIaYXMQ[QNRIZLI
XRRNKRP̂ ITMIRQUaTjNMNRIVTTIYXVNI[TMIXKIXRRNKRP̂ lIVWNI[TYYT]QK_IXSSYQNU°

hc iWNIZNVVNMIOPXYQVLITMI_MNXVNMIOPXKVQVLIT[I~TM�IUWXYYIZNISMTjQRNRh

h� iTIVWNIZNUVIT[IVWNQMIXZQYQVLlIVWNI\QRRNMUIUWXYYIRNVNM̂QKNIVWNISMTSNMÎNVWTRUITMÎXVNMQXYUIMNOPQMNRIVTI[PY[QYYIVWNI
RNUQ_KIQKVNKVIT[IVWNI\QRRQK_ÌTaP̂ NKVUIXKRIQKaYPRNIVWNIaTUVIT[ISMTjQRQK_IUPaWÎNVWTRUITMÎXVNMQXYUIQKIVWNI
\QRhII�PẐ QVIXUIUPSSYN̂NKVXYIQK[TM̂XVQTKlIXVVXaWNRIVTIVWNI\QRlIN�SYXQKQK_IVWNÎNVWTRUITMÎXVNMQXYUIQKaYPRNRI
QKIVWNI\QRh

h� ±XQYPMNIVTIMNOPNUVIaYXMQ[QaXVQTKI]QYYIKTVI]XQjNIVWNIMNUSTKUQZQYQVLIT[IaT̂ SMNWNKUQTKIT[IVWNIRTaP̂ NKVUIXKRI
SNM[TM̂XKaNIT[IVWNI]TM�IQKIXaaTMRXKaNI]QVWIVWNIQKVNKVIT[IVWNIRTaP̂ NKVUhII�Q_KQK_IT[IVWNIJ_MNN̂NKVI]QYYIZNI
aTKUQRNMNRIXUIVWTMTP_WIaT̂ SMNWNKUQTKIT[IQKVNKVIT[IVWNI\QRRQK_ÌTaP̂ NKVUh

CDEFED²�³����������
CDEFEFGIiWNÎXVNMQXYUlISMTRPaVUlIXKRINOPQŜ NKVIRNUaMQZNRIQKIVWNI\QRRQK_ÌTaP̂ NKVUINUVXZYQUWIXIUVXKRXMRIT[IMNOPQMNRI
[PKaVQTKlIRQ̂NKUQTKlIXSSNXMXKaNlIXKRIOPXYQVLIVTIZNÎNVIZLIXKLISMTSTUNRIUPZUVQVPVQTKh

CDEFEFHD²�³���������D́������
CDEFEFHFGI~MQVVNKIMNOPNUVUI[TMIUPZUVQVPVQTKUIUWXYYIZNIMNaNQjNRIZLIVWNIJMaWQVNaVIXVIYNXUVIVNKIbcµeIRXLUISMQTMIVTIVWNIRXVNI[TMI
MNaNQSVIT[I\QRUhI�NOPNUVUIUWXYYIZNIUPẐ QVVNRIQKIVWNIUX̂NÎXKKNMIXUIVWXVINUVXZYQUWNRI[TMIUPẐ QVVQK_IaYXMQ[QaXVQTKUIXKRI
QKVNMSMNVXVQTKUIQKI�NaVQTKI�h�h�h

CDEFEFHFHI\QRRNMUIUWXYYIUPẐ QVIUPZUVQVPVQTKIMNOPNUVUITKIXI¶�PZUVQVPVQTKI�NOPNUVIIb̀PMQK_IVWNIZQRRQK_ISWXUNeI±TM̂¶I
QKaYPRNRIQKIVWNIfMTgNaVI�SNaQ[QaXVQTKIªXKPXYhI�N[NMIVTI�NaVQTKIµc�·µµIm�PZUVQVPVQTKIfMTaNRPMNU¶I[TMISMTaNRPMXYI
MNOPQMN̂NKVUhIIJYYIUPZUVQVPVQTKIMNOPNUVUIUPẐ QVVNRÎPUVIZNIaT̂ SYNVNI]QVWIXYYIMNOPNUVNRIQK[TM̂XVQTKhIĪKaT̂ SYNVNI[TM̂UI
XKRIMNOPNUVUIUPẐ QVVNRITKITVWNMI[TM̂UI]QYYIKTVIZNIaTKUQRNMNRhI

hcII\QRRNMUIXKRIUPZ̧ZQRRNMUÎXLISMTSTUNIUPZUVQVPVQTKUIPKYNUUIVWNIUSNaQ[QaXVQTKIQKRQaXVNUITVWNM]QUNh
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CDEFEFGFEHIJHKHLMNOPQPMPQRSHTUVMUOPHWRXYHQOHSRPHZXR[Q\U\]HXUVMUOPOHÔK__HQS̀_M\UHabcHP̂UHSKYUHRJHP̂UHYKPUXQK_HRXHUVMQZYUSPH
OZÙQJQU\HQSHP̂UHdQ\\QSeHfR̀MYUSPOgHahcHP̂UHXUKORSHJRXHP̂UHXUVMUOPU\HOMNOPQPMPQRSgHaicHKH̀RYZ_UPUH\UÒXQZPQRSHRJHP̂UH
ZXRZROU\HOMNOPQPMPQRSHQS̀_M\QSeHP̂UHSKYUHRJHP̂UHYKPUXQK_HRXHUVMQZYUSPHZXRZROU\HKOHP̂UHOMNOPQPMPU]HZUXJRXYKS̀UHKS\HPUOPH
\KPK]HKS\HXU_U[KSPH\XKjQSeOgHKS\HakcHKSlHRP̂UXHQSJRXYKPQRSHSÙUOOKXlHJRXHKSHU[K_MKPQRSmHn̂UHXUVMUOPHÔK__HQS̀_M\UHKH
OPKPUYUSPHOUPPQSeHJRXP̂H̀̂KSeUOHQSHRP̂UXHYKPUXQK_O]HUVMQZYUSP]HRXHRP̂UXHZRXPQRSOHRJHP̂UHoRXp]HQS̀_M\QSeH̀̂KSeUOHQSHP̂UH
jRXpHRJHRP̂UXH̀RSPXK̀POHRXHP̂UHQYZK̀PHRSHKSlHqXRrÙPHsUXPQJQ̀KPQRSOHaOM̀ ĤKOHtuufc]HP̂KPHjQ__HXUOM_PHJXRYHQS̀RXZRXKPQRSHRJH
P̂UHZXRZROU\HOMNOPQPMPQRSm

CDEFEFEHn̂UHNMX\USHRJHZXRRJHRJHP̂UHYUXQPHRJHP̂UHZXRZROU\HOMNOPQPMPQRSHQOHMZRSHP̂UHZXRZROUXmHn̂UHvX̀̂ QPÙPwOH\ÙQOQRSHRJH
KZZXR[K_HRXH\QOKZZXR[K_HRJHKHZXRZROU\HOMNOPQPMPQRSHÔK__HNUHJQSK_m

CDEFEFxHIJHP̂UHvX̀̂ QPÙPHKZZXR[UOHKHZXRZROU\HOMNOPQPMPQRSHZXQRXHPRHXÙUQZPHRJHdQ\O]HOM̀ ĤKZZXR[K_HÔK__HNUHOUPHJRXP̂HQSHKSH
v\\US\MYmHvZZXR[K_OHYK\UHQSHKSlHRP̂UXHYKSSUXHÔK__HSRPHNUHNQS\QSe]HKS\HdQ\\UXOHÔK__HSRPHXU_lHMZRSHP̂UYm

CDEFEFyHzRHOMNOPQPMPQRSOHjQ__HNUH̀RSOQ\UXU\HKJPUXHP̂UHsRSPXK̀PHKjKX\HMS_UOOHOZÙQJQ̀K__lHZXR[Q\U\HJRXHQSHP̂UHsRSPXK̀PH
fR̀MYUSPOm

CDEFxD{||}~|�
CDEFxF�Hv\\US\KHjQ__HNUHPXKSOYQPPU\HPRHdQ\\UXOHpSRjSHNlHP̂UHQOOMQSeHRJJQ̀UHPRĤK[UHXÙUQ[U\H̀RYZ_UPUHdQ\\QSeH
fR̀MYUSPOm
�����������������������������������������������������������������������������������������������������������������������

CDEFxFGHv\\US\KHjQ__HNUHK[KQ_KN_UHĵUXUHdQ\\QSeHfR̀MYUSPOHKXUHRSHJQ_Um

CDEFxFEHv\\US\KHjQ__HNUHQOOMU\HSRH_KPUXHP̂KSHPjRHahcH\KlOHZXQRXHPRHP̂UH\KPUHJRXHXÙUQZPHRJHdQ\O]HU�̀UZPHKSHv\\US\MYH
jQP̂\XKjQSeHP̂UHXUVMUOPHJRXHdQ\OHRXHRSUHĵ Q̀̂HQS̀_M\UOHZROPZRSUYUSPHRJHP̂UH\KPUHJRXHXÙUQZPHRJHdQ\Om

CDEFxFxHqXQRXHPRHOMNYQPPQSeHKHdQ\]HUK̀ ĤdQ\\UXHÔK__HKÒUXPKQSHP̂KPHP̂UHdQ\\UXĤKOHXÙUQ[U\HK__Hv\\US\KHQOOMU\]HKS\HP̂UH
dQ\\UXHÔK__HK̀pSRj_U\eUHP̂UQXHXÙUQZPHQSHP̂UHdQ\m

{��� ¡¢DxDDD£�¤¤�¥¦D§�̈ ¢¤©�¢ª
CDxF�D§«}¬�«�®̄~D̄°D£®|±
CDxF�F�HdQ\OHÔK__HNUHOMNYQPPU\HRSHP̂UHJRXYOHQS̀_M\U\HjQP̂HRXHQ\USPQJQU\HQSHP̂UHdQ\\QSeHfR̀MYUSPOm

CDxF�FGHv__HN_KSpOHRSHP̂UHNQ\HJRXYHÔK__HNUH_UeQN_lHU�ÙMPU\mHqKZUXHNQ\HJRXYOHÔK__HNUHU�ÙMPU\HQSHKHSRS²UXKOKN_UHYU\QMYm

CDxF�FEHLMYOHÔK__HNUHU�ZXUOOU\HQSHNRP̂HjRX\OHKS\HSMYNUXO]HMS_UOOHSRPU\HRP̂UXjQOUHRSHP̂UHNQ\HJRXYmHISH̀KOUHRJH\QÒXUZKS̀l]HP̂UH
KYRMSPHUSPUXU\HQSHjRX\OHÔK__HeR[UXSm

CDxF�FxHu\QPOHPRHUSPXQUOHYK\UHRSHZKZUXHNQ\HJRXYOHYMOPHNUHQSQPQK_U\HNlHP̂UHOQeSUXHRJHP̂UHdQ\m

CDxF�FyHv__HXUVMUOPU\Hv_PUXSKPUOHÔK__HNUHNQ\mHIJHSRH̀̂KSeUHQSHP̂UHdKOUHdQ\HQOHXUVMQXU\]HUSPUXH³zRHŝKSeU³HRXHKOHXUVMQXU\HNlH
P̂UHNQ\HJRXYm

CDxF�F́Ho ÛXUHPjRHRXHYRXUHdQ\OHJRXH\UOQeSKPU\HZRXPQRSOHRJHP̂UHoRXpĤK[UHNUUSHXUVMUOPU\]HP̂UHdQ\\UXHYKl]HjQP̂RMPH
JRXJUQPMXUHRJHP̂UHNQ\HOÙMXQPl]HOPKPUHP̂UHdQ\\UXwOHXUJMOK_HPRHK̀ ÙZPHKjKX\HRJH_UOOHP̂KSHP̂UH̀RYNQSKPQRSHRJHdQ\OHOPQZM_KPU\HNlH
P̂UHdQ\\UXmHn̂UHdQ\\UXHÔK__HSUQP̂UXHYKpUHK\\QPQRSK_HOPQZM_KPQRSOHRSHP̂UHNQ\HJRXYHSRXHVMK_QJlHP̂UHdQ\HQSHKSlHRP̂UXHYKSSUXm

CDxF�FµHuK̀ Ĥ̀RZlHRJHP̂UHdQ\HÔK__HOPKPUHP̂UH_UeK_HSKYUHKS\H_UeK_HOPKPMOHRJHP̂UHdQ\\UXmHvOHZKXPHRJHP̂UH\R̀MYUSPKPQRSH
OMNYQPPU\HjQP̂HP̂UHdQ\]HP̂UHdQ\\UXHÔK__HZXR[Q\UHU[Q\US̀UHRJHQPOH_UeK_HKMP̂RXQPlHPRHZUXJRXYHP̂UHoRXpHQSHP̂UHrMXQO\Q̀PQRSH
ĵUXUHP̂UHqXRrÙPHQOH_R̀KPU\mHuK̀ Ĥ̀RZlHRJHP̂UHdQ\HÔK__HNUHOQeSU\HNlHP̂UHZUXORSHRXHZUXORSOH_UeK__lHKMP̂RXQ¶U\HPRHNQS\HP̂UH
dQ\\UXHPRHKH̀RSPXK̀PmHvHdQ\HNlHKH̀RXZRXKPQRSHÔK__HJMXP̂UXHSKYUHP̂UHOPKPUHRJHQS̀RXZRXKPQRSHKS\ĤK[UHP̂UH̀RXZRXKPUHOUK_H
KJJQ�U\mHvHdQ\HOMNYQPPU\HNlHKSHKeUSPHÔK__ĤK[UHKH̀MXXUSPHZRjUXHRJHKPPRXSUlHKPPK̀ Û\]H̀UXPQJlQSeHP̂UHKeUSPwOHKMP̂RXQPlHPRH
NQS\HP̂UHdQ\\UXm

CDxF�F·HvHdQ\\UXHÔK__HQS̀MXHK__H̀ROPOHKOOR̀QKPU\HjQP̂HP̂UHZXUZKXKPQRSHRJHQPOHdQ\m
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CDEFGDHIJDKLMNOIPQ
CDEFGFRSTUVWSXYZS[WU\\S]̂SUVV_̀ aUbŶZS]cSdŴSe_\\_fYbgS]YZS[̂VhiYdcj
klmnopqrqsortupvrwmxrwvuymqrutrz{xrno|yp{q}~�

�SV̂idYeŶZSVŴV��SVU[WŶi�[SVŴV��SV̂idYeŶZS[WUîSZiUedS_iS]YZS]_bZSYbSdŴSÙ_hbdŜ�hU\Sd_SeY�̂SâiV̂bdS����S��S��TS
������S��S��STX��S��S�������TTS����S��TSXYZẐiSfY\\SehibY[WSUS_b̂SWhbZîZSâiV̂bdS������S�̂ie_ìUbV̂S
X_bZSUbZSUS�U]_iSUbZS�Ud̂iYU\S�Uc̀ b̂dSX_bZ�SUbZSfYdWYbSd̂bS����SZUc[SUed̂iSdŴSZUd̂S_eSUfUiZSfY\\Ŝbd̂iSYbd_SUS�_bdiUVdS
fYdWSdŴS�fb̂iSYbSUVV_iZUbV̂SfYdWSdŴSd̂ì[S_eSdŴSXYZ�SSXYZS�̂VhiYdcS[WU\\S]̂S̀UẐSaUcU]\̂Sd_S�\Ybd_bS�_hbdcS
�_b[̂i�UdY_b�

CDEFGFGS�ŴSXYZẐiSa\̂Zĝ[Sd_Ŝbd̂iSYbd_SUS�_bdiUVdSfYdWSdŴS�fb̂iS_bSdŴSd̂ì[S[dUd̂ZSYbSdŴSXYZSUbZS[WU\\�SYeSî�hYîZ�S
ehibY[WS]_bZ[SV_�̂iYbgSdŴSeUYdWeh\Sâie_ìUbV̂S_eSdŴS�_bdiUVdSUbZSaUc̀ b̂dS_eSU\\S_]\YgUdY_b[SUiY[YbgSdŴîhbẐi�S�W_h\ZS
dŴSXYZẐiSîeh[̂Sd_Ŝbd̂iSYbd_S[hVWS�_bdiUVdS_iSeUY\Sd_SehibY[WS[hVWS]_bZ[SYeSî�hYîZ�SdŴSÙ_hbdS_eSdŴS]YZS[̂VhiYdcS[WU\\S
]̂Se_iêYd̂ZSd_SdŴS�fb̂iSU[S\Y�hYZUd̂ZSZÙUĝ[�Sb_dSU[SUSâbU\dc�S�bSdŴŜ�̂bdSdŴS�fb̂iSeUY\[Sd_SV_̀ a\cSfYdWS�̂VdY_bS����S
dŴSÙ_hbdS_eSdŴS]YZS[̂VhiYdcS[WU\\Sb_dS]̂Se_iêYd̂ZSd_SdŴS�fb̂i�

CDEFGF�S�eSUS[hîdcS]_bZSY[Sî�hYîZSU[S]YZS[̂VhiYdc�SYdS[WU\\S]̂SfiYdd̂bS_bS���S�_Vh̀ b̂dS���� �SXYZSX_bZ�Shb\̂[[S
_dŴifY[̂Sai_�YẐZSYbSdŴSXYZZYbgS�_Vh̀ b̂d[�S�ŴSUdd_ib̂c¡Yb¡eUVdSfW_Ŝ¢̂Vhd̂[SdŴS]_bZS_bS]̂WU\eS_eSdŴS[hîdcS[WU\\S
UeeY¢Sd_SdŴS]_bZSUSV̂idYeŶZSUbZSVhiîbdSV_acS_eSUbSUVV̂adU]\̂Sa_f̂iS_eSUdd_ib̂c�S�ŴSXYZẐiS[WU\\Sai_�YẐS[hîdcS]_bZ[S
ei_̀ SUSV_̀ aUbcS_iSV_̀ aUbŶ[S\Ufeh\\cSUhdW_iY£̂ZSd_SY[[ĥS[hîdcS]_bZ[SYbSdŴS¤hiY[ZYVdY_bSfŴîSdŴS�i_¤̂VdSY[S\_VUd̂Z�

CDEFGFES�ŴS�fb̂iSfY\\SWU�̂SdŴSiYgWdSd_SîdUYbSdŴS]YZS[̂VhiYdcS_eSXYZẐi[Sd_SfW_̀ SUbSUfUiZSY[S]̂YbgSV_b[YẐîZShbdY\S�U�S
dŴS�_bdiUVdSWU[S]̂ b̂Ŝ¢̂Vhd̂ZSUbZS]_bZ[�SYeSî�hYîZ�SWU�̂S]̂ b̂SehibY[ŴZ¥S�]�SdŴS[âVYeŶZSdỲ ŜWU[Ŝ\Ua[̂ZS[_SdWUdSXYZ[S
ÙcS]̂SfYdWZiUfb¥S_iS�V�SU\\SXYZ[SWU�̂S]̂ b̂Sî¤̂Vd̂Z�S�_f̂�̂i�SYeSb_S�_bdiUVdSWU[S]̂ b̂SUfUiẐZS_iSUSXYZẐiSWU[Sb_dS]̂ b̂S
b_dYeŶZS_eSdŴSUVV̂adUbV̂S_eSYd[SXYZ�SUSXYZẐiS̀Uc�S]̂gYbbYbgSSZUc[SUed̂iSdŴS_âbYbgS_eSXYZ[�SfYdWZiUfSYd[SXYZSUbZSî�ĥ[dS
dŴSîdhibS_eSYd[S]YZS[̂VhiYdc�

CDEF�DKN¦§Ï̈I©ªD©«DHIJ̈
CDEF�FRS�SXYZẐiS[WU\\S[h]̀ YdSYd[SXYZSU[SYbZYVUd̂ZS]̂\_fj
klmx{|wqorsu¬rny|srwnrz}r¬ozn{qorsunqrn{qo®̄°wqtupvr̄w̄opr|ū}rupruqsoprvoqsuxr±{xxopnrnsw°°rnyzv{qrqso{pr±{x~�

�h]̀ YdSXYZ[SUbZSXYZS�̂VhiYdcSYbS_aU�ĥ�S[̂U\̂ZŜb�̂\_â�SS�̂êiSd_SXYZZYbgS�̂�hYî̀ b̂d[S_hd\Yb̂ZSYbSai_¤̂VdS
��Z�̂idY[̂̀ b̂dSe_iSXYZ[S_iS�_dYV̂Sd_SXYZẐi[�SZ_Vh̀ b̂d[�

�ZZî[[SXYZ[Sd_j �WY\S²Y[[̂iS³ST¢̂VhdY�̂S�YîVd_i
�\Ybd_bS�_hbdcS�_b[̂i�UdY_b
���́S���dWS�dî̂dSµS��SX_¢S�́
�iUbZS�_hbZ�S��SS��¶��

�UY\̂ZSXYZ[j �̂bZSd_SUZZî[[SYbZYVUd̂ZSU]_�̂

�UbZS�̂\Y�̂îZSXYZ[j �̂\Y�̂iSd_SUZZî[[SYbZYVUd̂ZSU]_�̂

CDEF�FGS�UâiSV_aŶ[S_eSdŴSXYZ�SdŴS]YZS[̂VhiYdc�SUbZSUbcS_dŴiSZ_Vh̀ b̂d[Sî�hYîZSd_S]̂S[h]̀ Ydd̂ZSfYdWSdŴSXYZS[WU\\S]̂S
b̂V\_[̂ZSYbSUS[̂U\̂ZS_aU�ĥŜb�̂\_â�S�ŴŜb�̂\_âS[WU\\S]̂SUZZî[[̂ZSd_SdŴSaUidcSîV̂Y�YbgSdŴSXYZ[SUbZS[WU\\S]̂S
YẐbdYeŶZSfYdWSdŴS�i_¤̂VdSbÙ �̂SdŴSXYZẐi�[SbÙ ŜUbZSUZZî[[�SUbZ�SYeSUaa\YVU]\̂�SdŴSẐ[YgbUd̂ZSa_idY_bS_eSdŴS·_i�Se_iS
fWYVWSdŴSXYZSY[S[h]̀ Ydd̂Z�S�eSdŴSXYZSY[S[̂bdS]cS̀UY\�SdŴS[̂U\̂ZŜb�̂\_âS[WU\\S]̂ŜbV\_[̂ZSYbSUS[̂aUiUd̂S̀UY\YbgŜb�̂\_âS
fYdWSdŴSb_dUdY_bŞ�T��T�SX��ST�����T�̧S_bSdŴSeUV̂SdŴî_e�

CDEF�F�SXYZ[S[WU\\S]̂S[h]̀ Ydd̂ZS]cSdŴSZUd̂SUbZSdỲ ŜUbZSUdSdŴSa\UV̂SYbZYVUd̂ZSYbSdŴSYb�YdUdY_bSd_S]YZ�SXYZ[S[h]̀ Ydd̂ZSUed̂iS
dŴSZUd̂SUbZSdỲ Ŝe_iSîV̂YadS_eSXYZ[�S_iSUdSUbSYbV_iîVdSa\UV̂�SfY\\Sb_dS]̂SUVV̂ad̂Z�

CDEF�FES�ŴSXYZẐiS[WU\\SU[[h̀ Ŝeh\\Sî[a_b[Y]Y\YdcSe_iSdỲ \̂cSẐ\Y�̂icSUdSdŴS\_VUdY_bSẐ[YgbUd̂ZSe_iSîV̂YadS_eSXYZ[�SS
�fb̂iS[WU\\Sb_dS]̂Sî[a_b[Y]\̂Se_iSa_[dU\SẐ\Y�̂icSY[[ĥ[S_iSYbd̂ibU\SẐ\Y�̂icS_eS̀UY\�SS
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CDEFGFHIJIKLMINOPQLRRSMIPTIUVTIQSRWXMIXRWSYIRWUVIUNIZYX[LMSMILVIRWLNI\S]RLXVÎ_̀IaLbbIVXRIPSIU]]SZRSM_IcYUbdIRSbSZWXVL]I
eU]NLQLbSIXYIXRWSYISbS]RYXVL]UbbTIRYUVNQLRRSMIPLMNIaLbbIVXRIPSI]XVNLMSYSM_

CDEFGFHDKLMMSYNIUYSIWSYSPTIfL[SVIVXRL]SIRXI]WS]gI]UYSeObbTIRWSIU]]OYU]TIUVMIUYLRWQSRL]IXeIRWSLYIPLMNIPSeXYSINOPQLNNLXV_I
hYYXYNILVIPLMNIijkIYSNObRILVIYSlS]RLXVIXeIRWURIPLMIUVMIUaUYMIRXIRWSIVSmRIbXaIPLMMSY_

CDEFEDnopqrqstuqovDowDxquypwtzt{DorD|qp
CDEFEF}I~YLXYIRXIRWSIMURSIUVMIRLQSIMSNLfVURSMIeXYIYS]SLZRIXeIKLMNdIUIKLMMSYIQUTINOPQLRIUIVSaIKLMIRXIYSZbU]SIUIKLMI
ZYS[LXONbTINOPQLRRSMdIXYIaLRWMYUaILRNIKLMISVRLYSbTdIPTIVXRL]SIRXIRWSIZUYRTIMSNLfVURSMIRXIYS]SL[SIRWSIKLMN_I\O]WIVXRL]SINWUbbI
PSIYS]SL[SMIUVMIMObTIYS]XYMSMIPTIRWSIYS]SL[LVfIZUYRTIXVIXYIPSeXYSIRWSIMURSIUVMIRLQSINSRIeXYIYS]SLZRIXeIKLMN_I�WSIYS]SL[LVfI
ZUYRTINWUbbI[SYLeTIRWURIYSZbU]SMIXYIaLRWMYUaVIKLMNIUYSIYSQX[SMIeYXQIRWSIXRWSYINOPQLRRSMIKLMNIUVMIVXRI]XVNLMSYSM_I�XRL]SI
XeINOPQLNNLXVIXeIUIYSZbU]SQSVRIKLMIXYIaLRWMYUaUbIXeIUIKLMINWUbbIPSIaXYMSMINXIUNIVXRIRXIYS[SUbIRWSIUQXOVRIXeIRWSIXYLfLVUbI
KLM_

CDEFEF�I�LRWMYUaVIKLMNIQUTIPSIYSNOPQLRRSMIOZIRXIRWSIMURSIUVMIRLQSIMSNLfVURSMIeXYIRWSIYS]SLZRIXeIKLMNILVIRWSINUQSIeXYQURI
UNIRWURISNRUPbLNWSMILVI\S]RLXVÎ_̀dIZYX[LMSMIRWSTIeObbTI]XVeXYQIaLRWIRWSNSI�VNRYO]RLXVNIRXIKLMMSYN_IKLMINS]OYLRTINWUbbIPSILVI
UVIUQXOVRINOeeL]LSVRIeXYIRWSIKLMIUNIYSNOPQLRRSM_

CDEFEFGIJeRSYIRWSIMURSIUVMIRLQSIMSNLfVURSMIeXYIYS]SLZRIXeIKLMNdIUIKLMMSYIaWXIMLN]X[SYNIRWURILRIQUMSIUI]bSYL]UbISYYXYILVILRNIKLMI
NWUbbIVXRLeTIRWSIJY]WLRS]RIXeINO]WISYYXYIaLRWLVIRaXIMUTNdIXYIZOYNOUVRIRXIUIRLQSeYUQSINZS]LeLSMIPTIRWSIbUaIXeIRWSIlOYLNML]RLXVI
aWSYSIRWSI~YXlS]RILNIbX]URSMdIYS�OSNRLVfIaLRWMYUaUbIXeILRNIKLM_I�ZXVIZYX[LMLVfIS[LMSV]SIXeINO]WISYYXYIRXIRWSIYSUNXVUPbSI
NURLNeU]RLXVIXeIRWSIJY]WLRS]RdIRWSIKLMINWUbbIPSIaLRWMYUaVIUVMIVXRIYSNOPQLRRSM_I�eIUIKLMILNIaLRWMYUaVIZOYNOUVRIRXIRWLNI\S]RLXVI
_̂̂_̀dIRWSIPLMINS]OYLRTIaLbbIPSIURRSVMSMIRXIUNIeXbbXaN�
������������������������������������������������������������������������������������������������

II

 ¡¢£¤¥¦DHDDD¤§̈©£ª¦¡ ¢£§̈D§«D|£ª©
CDHF}D§¬vqv®DorD|qp̄
�eINRLZObURSMILVIUVIUM[SYRLNSQSVRIXYILV[LRURLXVIRXIPLMdIXYIaWSVIXRWSYaLNSIYS�OLYSMIPTIbUadIKLMNIZYXZSYbTILMSVRLeLSMIUVMIYS]SL[SMI
aLRWLVIRWSINZS]LeLSMIRLQSIbLQLRNIaLbbIPSIZOPbL]bTIXZSVSMIUVMIYSUMIUbXOM_IJINOQQUYTIXeIRWSIKLMNIQUTIPSIQUMSIU[ULbUPbSIRXI
KLMMSYN_

CDHF�D¡°suqovDorD|qp̄
�VbSNNIXRWSYaLNSIZYXWLPLRSMIPTIbUadIRWSIcaVSYINWUbbIWU[SIRWSIYLfWRIRXIYSlS]RIUVTIXYIUbbIKLMN_

CDHFGD ss¬utvsDorD|qpD± ztwp²
CDHFGF}I�RILNIRWSILVRSVRIXeIRWSIcaVSYIRXIUaUYMIUI³XVRYU]RIRXIRWSIbXaSNRIYSNZXVNL[SIUVMIYSNZXVNLPbSIKLMMSYdIZYX[LMSMIRWSIKLMI
WUNIPSSVINOPQLRRSMILVIU]]XYMUV]SIaLRWIRWSIYS�OLYSQSVRNIXeIRWSIKLMMLVfÍX]OQSVRN_I�VbSNNIXRWSYaLNSIZYXWLPLRSMIPTIbUadI
RWSIcaVSYINWUbbIWU[SIRWSIYLfWRIRXIaUL[SILVeXYQUbLRLSNIUVMILYYSfObUYLRLSNILVIUIKLMIYS]SL[SMIUVMIRXIU]]SZRIRWSIKLMIaWL]WdILVI
RWSIcaVSYµNIlOMfQSVRdILNILVIRWSIcaVSYµNIPSNRILVRSYSNRN_

CDHFGF�I�VbSNNIXRWSYaLNSIZYXWLPLRSMIPTIbUadIRWSIcaVSYINWUbbIWU[SIRWSIYLfWRIRXIU]]SZRIJbRSYVURSNILVIUVTIXYMSYIXYI
]XQPLVURLXVdIOVbSNNIXRWSYaLNSINZS]LeL]UbbTIZYX[LMSMILVIRWSIKLMMLVfÍX]OQSVRNdIUVMIRXIMSRSYQLVSIRWSIbXaSNRIYSNZXVNL[SI
UVMIYSNZXVNLPbSIKLMMSYIXVIRWSIPUNLNIXeIRWSINOQIXeIRWSIKUNSIKLMIUVMIJbRSYVURSNIU]]SZRSM_

 ¡¢£¤¥¦D¶DDD·§©¢̧|£ªD£̈«§¡n ¢£§̈
CD¶F}D¤ovuwtsuow¹̄Dº»t{qrqstuqovD©utu¼vu
KLMMSYNIRXIaWXQIUaUYMIXeIUI³XVRYU]RILNIOVMSYI]XVNLMSYURLXVINWUbbINOPQLRIRXIRWSIJY]WLRS]RdIOZXVIYS�OSNRIUVMIaLRWLVIRWSI
RLQSeYUQSINZS]LeLSMIPTIRWSIJY]WLRS]RdIUIZYXZSYbTISmS]ORSMIJ�JÍX]OQSVRIJ̀½¾¿dI³XVRYU]RXYµNIÀOUbLeL]URLXVI\RURSQSVRdI
OVbSNNINO]WIUI\RURSQSVRIWUNIPSSVIZYS[LXONbTIYS�OLYSMIUVMINOPQLRRSMIeXYIRWLNIKLM_

CD¶F�D§zvw¹̄D«qvtvsqt{D¤t¬tÁq{quÂ
JIKLMMSYIRXIaWXQIUaUYMIXeIUI³XVRYU]RILNIOVMSYI]XVNLMSYURLXVIQUTIYS�OSNRILVIaYLRLVfdIeXOYRSSVIÃÄ̂ÅIMUTNIZYLXYIRXIRWSI
SmZLYURLXVIXeIRWSIRLQSIeXYIaLRWMYUaUbIXeIKLMNdIRWURIRWSIcaVSYIeOYVLNWIRXIRWSIKLMMSYIYSUNXVUPbSIS[LMSV]SIRWURIeLVUV]LUbI
UYYUVfSQSVRNIWU[SIPSSVIQUMSIRXIeObeLbbIRWSIcaVSYµNIXPbLfURLXVNIOVMSYIRWSI³XVRYU]R_I�WSIcaVSYINWUbbIRWSVIeOYVLNWINO]WI
YSUNXVUPbSIS[LMSV]SIRXIRWSIKLMMSYIVXIbURSYIRWUVINS[SVIMUTNIZYLXYIRXIRWSISmZLYURLXVIXeIRWSIRLQSIeXYIaLRWMYUaUbIXeIKLMN_I
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CDEFGGHGIJKHLFMGNDMOEFHFPQRFDJFHQGHSILDQGKFRHTQUKQDHUKFHMEENUUFRHUQVFWHUKFHXQRRFLHTQEEHDNUHOFHLFYIQLFRHUNHFZFJIUFHUKFH
[\LFFVFDUHOFUTFFDHUKFH]TDFLHMDRĤNDULMJUNL_

àbcdaefghijjklm
àbcdcnH[SUFLHDNUQSQJMUQNDHNSHGFEFJUQNDHSNLHUKFHMTMLRHNSHUKFĤNDULMJUWHUKFHXQRRFLHGKMEEWHMGHGNNDHMGHoLMJUQJMOEFHNLHMGHGUQoIEMUFRH
QDHUKFHXQRRQD\HpNJIVFDUGWHGIOVQUHQDHTLQUQD\HUNHUKFH]TDFLHUKLNI\KHUKFH[LJKQUFJUq

cn MHRFGQ\DMUQNDHNSHUKFHrNLsHUNHOFHoFLSNLVFRHTQUKHUKFHXQRRFLtGHNTDHSNLJFGu
cv DMVFGHNSHUKFHoLQDJQoMEHoLNRIJUGHMDRHGwGUFVGHoLNoNGFRHSNLHUKFHrNLsHMDRHUKFHVMDISMJUILFLGHMDRHGIooEQFLGHNSH

FMJKuHMDR
cd DMVFGHNSHoFLGNDGHNLHFDUQUQFGHxQDJEIRQD\HUKNGFHTKNHMLFHUNHSILDQGKHVMUFLQMEGHNLHFYIQoVFDUHSMOLQJMUFRHUNHMH

GoFJQMEHRFGQ\DyHoLNoNGFRHSNLHUKFHoLQDJQoMEHoNLUQNDGHNSHUKFHrNLs_

àbcdcvHzKFHXQRRFLHTQEEHOFHLFYIQLFRHUNHFGUMOEQGKHUNHUKFHGMUQGSMJUQNDHNSHUKFH[LJKQUFJUHMDRH]TDFLHUKFHLFEQMOQEQUwHMDRH
LFGoNDGQOQEQUwHNSHUKFHoFLGNDGHNLHFDUQUQFGHoLNoNGFRHUNHSILDQGKHMDRHoFLSNLVHUKFHrNLsHRFGJLQOFRHQDHUKFHXQRRQD\HpNJIVFDUG_

àbcdcdH{LQNLHUNHUKFHFZFJIUQNDHNSHUKFĤNDULMJUWHUKFH[LJKQUFJUHTQEEHDNUQSwHUKFHXQRRFLHQSHFQUKFLHUKFH]TDFLHNLH[LJKQUFJUWHMSUFLH
RIFHQDPFGUQ\MUQNDWHKMGHLFMGNDMOEFHNO|FJUQNDHUNHMHoFLGNDHNLHFDUQUwHoLNoNGFRHOwHUKFHXQRRFL_H}SHUKFH]TDFLHNLH[LJKQUFJUHKMGH
LFMGNDMOEFHNO|FJUQNDHUNHMHoLNoNGFRHoFLGNDHNLHFDUQUwWHUKFHXQRRFLHVMwWHMUHUKFHXQRRFLtGHNoUQNDWHTQUKRLMTHUKFHXQRHNLHGIOVQUHMDH
MJJFoUMOEFHGIOGUQUIUFHoFLGNDHNLHFDUQUw_HzKFHXQRRFLHVMwHMEGNHGIOVQUHMDwHLFYIQLFRHMR|IGUVFDUHQDHUKFHXMGFHXQRHNLH[EUFLDMUFH
XQRHUNHMJJNIDUHSNLHUKFHRQSSFLFDJFHQDHJNGUHNJJMGQNDFRHOwHGIJKHGIOGUQUIUQND_HzKFH]TDFLHVMwHMJJFoUHUKFHMR|IGUFRHOQRHoLQJFHNLH
RQGYIMEQSwHUKFHXQRRFL_H}DHUKFHFPFDUHNSHFQUKFLHTQUKRLMTMEHNLHRQGYIMEQSQJMUQNDWHOQRHGFJILQUwHTQEEHDNUHOFHSNLSFQUFR_

àbcdc~H{FLGNDGHMDRHFDUQUQFGHoLNoNGFRHOwHUKFHXQRRFLHMDRHUNHTKNVHUKFH]TDFLHMDRH[LJKQUFJUHKMPFHVMRFHDNHLFMGNDMOEFH
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à�cna����a���fi��h��jm
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à�cncvH}SHUKFHSILDQGKQD\HNSHGIJKHONDRGHQGHGUQoIEMUFRHQDHUKFHXQRRQD\HpNJIVFDUGWHUKFHJNGUHGKMEEHOFHQDJEIRFRHQDHUKFHXQR_H}SHUKFH
SILDQGKQD\HNSHGIJKHONDRGHQGHLFYIQLFRHMSUFLHLFJFQoUHNSHOQRGHMDRHOFSNLFHFZFJIUQNDHNSHUKFĤNDULMJUWHUKFHJNGUHNSHGIJKHONDRGHGKMEEH
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TO BIDDERS
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DOCUMENT 002213 - SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

The following supplements modify AIA Document A701, 1997 Edition, "Instructions to 
Bidders." Where a portion of the Instructions to Bidders is modified or deleted by these 
Supplementary Instructions to Bidders, unaltered portions of the Instructions to Bidders 
remain in effect.

ARTICLE 2 BIDDER'S REPRESENTATIONS
Add the following Clause 2.1.3.1 to 2.1.3:
2.1.3.1 The Bidder has investigated all required fees, permits, and regulatory requirements 
of authorities having jurisdiction and has properly included in the submitted Bid the cost of 
such fees, permits, and requirements not otherwise indicated as provided by Owner (refer 
to AIA Document 201, Article 2).

Add the following sub-paragraph 2.1.5 and associated Clauses to 2.1:
2.1.5 Bidders are to be aware of and comply with the governing rules, laws and 
regulations, tax laws, registration and bonding requirements that apply to the state where 
the Project is located, and meets qualifications indicated in the Procurement and 
Contracting Documents. The Owner and Architect are not implying the web sites contain all 
the information required.

.1 The Bidder complies with the laws and regulations of “Iowa’s Contractor Law – 
Registration and Bonding” (refer to 
http://www.iowaworkforce.org/labor/contractor.htm).

.2 The Bidder complies with the City of DeWitt, Iowa construction contracting 
requirements.

.3 The Owner is a designated exempt entity and the Project is exempt from Iowa 
Sales Tax. The Owner will issue tax exemption certificates. 

Add the following sub-paragraph 2.1.6 to 2.1:
2.1.6 The Bidder has incorporated into the Bid adequate sums for work performed by 
installers whose qualifications meet those indicated in the Procurement and Contracting 
Documents.

ARTICLE 3 BIDDING DOCUMENTS
3.1 COPIES

Add the following Clauses 3.1.1.1, 3.1.1.2, and 3.1.1.3 to 3.1.1:

3.1.1.1 Each Bidder will be allowed to retain the Bidding Documents until the Contract has 
been awarded, or until the Bidder is definitely out of the competition, whereupon the Bidding 
Documents shall be returned to the place where the documents were issued from.

3.1.1.2 The Bidder’s deposit, if any, shall be forfeited if the Bidding Documents are not 
returned.

3.1.1.3 If a Bidder requests Bidding Documents as a preliminary to the bidding of a Project, 
but later decides not to Bid, return Bidding Documents to location where issued from without 
delay.

http://www.iowaworkforce.org/labor/contractor.htm


Clinton County Conservation
Office Remodel & Addition DeWitt, IA

Origin Design Project No. 22163 SUPPLEMENTARY INSTRUCTIONS 
TO BIDDERS

002213 - 2

3.2 INTERPRETATION OR CORRECTION OF BIDDING DOCUMENTS

3.2.2 Modify the sentence to read “Bidders and ….shall make written or verbal requests 
which ….receipt of Bids.”

Add the following sub-paragraph 3.2.4 and associated Clauses to 3.2:
3.2.4 In the case of errors, inconsistencies, or ambiguities in the Bidding Documents not 
interpreted or clarified by addendum or discovered too late for an addendum, the following 
applies:

.1 The better quality or greater quantity of Work shall be provided.

.2 To the best of their ability, the Bidders shall determine the proper methods or 
materials required to fulfill the design intent of the Bidding Documents and include 
the cost of providing such methods or materials in the Bid. Submit as 
supplemental information, attached to the Bid, explaining the methods or materials 
included in the Bid.

.3 Failure to request clarification will not waive the responsibility of comprehension of 
the documents and performance of the work in accordance with the intent of the 
documents. Signing of the Agreement will be considered as thorough 
comprehension of intent of the Bidding Documents.

3.3 SUBSTITUTIONS

Add the following Clause 3.3.2.1 to 3.3.2:
3.3.2.1 Submit substitution requests on the “Substitution Request Form” included in the 
Project Specification Manual. Refer to Section 012500 “Substitution Procedures” for 
procedural requirements. All substitution requests submitted must be complete with all 
requested information. Incomplete forms and requests submitted on other forms will not be 
considered.

.1 Bidders and sub-bidders may propose substitutions unless the specification indicates 
otherwise. See Section 012500 – Substitution Procedures. 

3.4 ADDENDA
Add the following sub-subparagraph 3.4.5 to 3.4:
3.4.5 An extra Bid Form will be sent along with addendum for the Bidder's use, and the 
Bidder may also, if so desired, remove the Bid Form bound in these specifications.

ARTICLE 4 BIDDING PROCEDURES
4.2 BID SECURITY

Add the following Clause 4.2.1.1 to 4.2.1:
4.2.1.1 Bid security shall be in the amount of five percent (5%) of the Bid sum.

Add the following Clause 4.2.2.1 to 4.2.2:

4.2.2.1 In-lieu-of an AIA Document A310, Bid Bond, the required bid security may be 
cashier's check or certified check drawn on a state-chartered or federally chartered bank, or 
a certified share draft drawn on a state-chartered or federally chartered credit union, made 
payable to the Owner. 
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Add the following Clause 4.2.3.1 to 4.2.3:
4.2.3.1 The Owner will retain the bid security furnished by the successful Bidder until 
the approved contract form has been executed, a bond has been filed by the Bidder 
guaranteeing the performance of the contract, and the contract and bond have been 
approved by the Owner. The Owner will promptly return the checks or Bidder's bonds 
of unsuccessful Bidders to the Bidders as soon as the successful Bidder is determined 
or within thirty days, whichever is sooner. If the successful Bidder refuses to enter into 
Agreement, the bid security will be retained as liquidated damages, but not as a 
penalty.

4.3 SUBMISSION OF BIDS

Replace 4.3.1 with the following:
4.3.1. Submit bid security and any other documents in a separate, sealed, envelope from the 
Bid Form in order to inspect the bid security without exposing the Bid. Use envelopes with 
company’s business return address. Clearly mark the outside of both envelopes with the 
Project title, list of contents, and, if applicable, the designated portion of the Work for which 
the Bid is submitted. Enclose both envelopes into a large vanilla mailing envelope, addressed 
to the party receiving the Bids, the Bidder’s return address, the name of the Project, and with 
the notation “SEALED BID AND SEALED BID SECURITY ENCLOSED” on the face of the 
envelope.

1. No responsibility shall be attached to the Owner, authorized representative of 
Owner, any employee of the Owner, and Architect for the premature opening of 
any bid not properly addressed and identified.

Add the following sentence at the end of 4.3.3:
Bids shall be mailed or hand delivered to the party receiving the Bids so as to reach their 
destination prior to the date and time set for Bidding. All Bids will be time and date stamped 
upon receipt. The official clock used to determine the Bid letting time will be located in the 
office receiving Bids.

ARTICLE 5 CONSIDERATION OF BIDS
5.2 REJECTION OF BIDS

Add 5.2.1 at the beginning of the sub-paragraph.

Add sentence at the end of 
5.2.1: Rejected Bids will be 
returned unopened.

5.3 ACCEPTANCE OF BID (AWARD)

Modify 5.3.1 as follows:
5.3.1 Change the words “lowest qualified” to “lowest responsive, responsible”.
5.3.1 Delete the last sentence “The Owner shall have the right to waive……the 
Owner’s own best interest.”

Add the following Clause 5.3.1.1 to 5.3.1:
5.3.1.1 The price(s) of each Bid will be kept firm for a period of thirty (30) days.
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ARTICLE 6 POST-BID INFORMATION
6.1 CONTRACTOR’S QUALIFICATION STATEMENT

Add 6.1.1 at the beginning of the sub-paragraph.

Add the following Clauses 6.1.1.1, 6.1.1.2, 6.1.1.3, and 6.1.1.4 to sub-paragraph 6.1.1:
6.1.1.1 The lowest Bidder shall complete and fully disclose all information requested in the 

AIA Document A305 and submit the completed Document within 48 hours. Failure to 
submit the information may preclude the Bid from further consideration by the 
Owner.

6.1.1.2 The Owner may make such investigations as deemed necessary to determine the 
ability and qualification of the Bidder.

6.1.1.3 No Bid will be accepted from a Bidder who is engaged on any work which would 
impair their ability to perform or finance this work or other work in progress.

6.1.1.4 The Owner reserves the right to reject any Bid if the Owner determines, in its sole and 
absolute discretion, that the Bidder is not properly qualified to carry out the obligations 
of the Contract and/or to complete the work contemplated by the contract. Conditional 
bids will not be accepted.

ARTICLE 7 PERFORMANCE BOND AND PAYMENT BOND
7.1 BOND REQUIREMENTS

Delete the first sentence of 7.1.1 and replace with the following:
7.1.1 The successful Bidder shall furnish bonds covering the faithful performance of the Contract 
and the payment of all obligations arising there under.

7.2 TIME OF DELIVERY AND FORM OF BONDS

Delete the first sentence of Section 7.2.1 and insert the following:

7.2.1 Submit bonds, in duplicate, together with the executed Owner-Contractor Agreement.

ARTICLE 9 EXECUTION OF THE CONTRACT

Add Article 9:

9.1.1 Subsequent to the Notice of Intent to Award, and within ten (10) days after the prescribed 
Form of Agreement is presented to the Awardee for signature, the Awardee shall execute and 
deliver the Agreement and Certificate of Insurance to Owner through the Architect, in such 
number of counterparts as Owner may require.

9.1.2 Owner may deem as a default the failure of the Awardee to execute the Contract and to 
supply the required bonds when the Agreement is presented for signature within the period of 
time allowed.

9.1.3 Unless otherwise indicated in the Procurement and Contracting Documents or the 
executed Agreement, the date of commencement of the Work shall be the date of the 
executed Agreement.

9.1.4 In the event of a default, Owner may declare the amount of the bid security forfeited 
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and elect to either award the Contract to the next lowest responsive, responsible Bidder or re-
advertise for Bids.

END OF DOCUMENT 002213
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DOCUMENT 004113 - BID FORM – STIPULATED SUM (SINGLE-PRIME CONTRACT)

PROJECT: Clinton County Conservation Office Remodel & Addition
Grand Mound, Iowa

BIDDER:  
(Company Name) (Bid Date)

A. ACKNOWLEDGEMENT OF ADDENDA

The undersigned Bidder acknowledges receipt of and use of the following Addenda 
in the preparation of this Bid:

BIDDER has received the following Addenda receipt of which is hereby 

acknowledged, Addendum No.     through No.  

B. CERTIFICATIONS AND BASE BID

Base Bid, Single-Prime (All Trades) Contract: The undersigned Bidder, having carefully 
examined the Procurement and Contracting Requirements, Conditions of the Contract, 
Drawings, Specifications, and all subsequent Addenda, and having visited the site, and 
being familiar with all conditions and requirements of the Work, hereby agrees to furnish all 
material, labor, equipment and services necessary to complete the construction of the 
above-named project, according to the requirements of the Procurement and Contracting 
Documents, for the stipulated sum of:

Lump-Sum Price 

    ($ )
(words) (figures)

C. ALTERNATES
(Bidder Note: For each alternate, place a check next to “Add” or “Deduct” or “No Change” that is 
applicable to the alternate)

Alternate No. 1 – Provide a cost to eliminate the Storm Shelter in its entirety.  

Add  Deduct  No Change  

    ($ )
(words) (figures)
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D. UNIT PRICES

1. None

E. TIME OF COMPLETION

The undersigned Bidder proposes and agrees hereby to commence the Work of the Contract 
Documents on a date specified in a written Notice to Proceed to be issued by Architect and 
shall fully complete the Work within the number of calendar days indicated below.

Indicate the approximate number of calendar days needed to complete the work.

F. ATTACHMENTS

The following documents are attached to and made a condition of this 

Bid: Bid Security - Submitted in separate envelope

SUBMITTED By  
(Company Name)

(Signature of Authorized Person)

(Printed Name of Authorized Person) (Title)

(Business Address)

(City) (State) (Zip Code)

(Telephone Number) (Fax Number)

(Iowa Contractor License Number)

END OF DOCUMENT 004113



Bidder Status Form

You must submit the completed form to the governmental body requesting bids per 875 Iowa Administrative Code 
Chapter 156. This form has been approved by the Iowa Labor Commissioner.

309-6001 (09-15)

My company is not a subsidiary of another business entity or my company is a subsidiary of another 
business entity that would qualify as a resident bidder in Iowa.

Part A To be completed by all bidders
Please answer “Yes” or “No” for each of the following:

complete Parts B and D of this form.
If you answered “No” to one or more questions above, your company is a nonresident bidder.  Please 
complete Parts C and D of this form.

bids on this project.

My company is authorized to transact business in Iowa. 
(To help you determine if your company is authorized, please review the worksheet on the next page).

NoYes

NoYes
NoYes
NoYes

NoYes

Part B To be completed by resident bidders

Dates: to/ / / / Address:

City, State, Zip:

You may attach additional sheet(s) if needed.

Part C To be completed by non-resident bidders

1.  Name of home state or foreign country reported to the Iowa Secretary of State:

2.  Does your company’s home state or foreign country offer preferences to resident bidders, resident labor 
force preferences or any other type of preference to bidders or laborers? NoYes

3.  If you answered “Yes” to question 2, identify each preference offered by your company’s home state or foreign country 
and the appropriate legal citation.

Dates: to/ / / / Address:

City, State, Zip:

Dates: to/ / / / Address:

City, State, Zip:

You may attach additional sheet(s) if needed.

Part D To be completed by all bidders

I certify that the statements made on this document are true and complete to the best of my knowledge and I know that my 
failure to provide accurate and truthful information may be a reason to reject my bid.

Firm Name:

Signature: Date:



This worksheet may be used to help complete Part A of the Resident Bidder Status form. If at least one of the following 
describes your business, you are authorized to transact business in Iowa.

Worksheet: Authorization to Transact Business

My business is currently registered as a contractor with the Iowa Division of Labor.NoYes

My business is a sole proprietorship and I am an Iowa resident for Iowa income tax purposes.NoYes

My business is a general partnership or joint venture. More than 50 percent of the general 
partners or joint venture parties are residents of Iowa for Iowa income tax purposes.

NoYes

My business is an active corporation with the Iowa Secretary of State and has paid all fees 

articles of dissolution.

NoYes

withdrawal from the secretary of state nor had its authority revoked.

NoYes

state and the statement has not been canceled.
NoYes

NoYes

NoYes

limited partnership or the limited liability limited partnership.

NoYes

NoYes

has not been revoked or canceled.

NoYes

309-6001 (09-15)
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?? MM

Whb[Zg̀̀e Wib[dge

MM
Wfj\g[ke Wfg]de

?? MM

Whb[Zg̀̀e Wib[dge



������������	
�

�

����
�
����������������������������������� ���������!�����"���#$%&'&#(%&#)*+,+#-.#
/*01&2(#,+#*#3(,/45*(&6#341

789:;

<

=>=?@ABCDEFG?=HIH?J?KIHLM?NAOPQRSTG?U?HVHWX?HVHYX?HVKWX?HVZLX?HVWHX?HVWYX?HV[HX?HV[ZX?HV[LX?HVL\X?HVLLX?HVYLX?HVVHX?HVVLX?KIIL?]F̂?KIHLM?=__?QRSTG̀?
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yzpjjujno�

�M]�ZMhijklmnopqrokhwujkviq��k�jkujqvtpj|kxpmukoijk|qojkmxkrmuujnrjujnokmxkoijk�mp��

�M]�]MS®̄°±²³±́²µMR¶·̧µ¹±́¶³
�M]�]�TM�t�ºjrokomkq|ºtvoujnovkmxkoijklmnopqrokhwujkqvk�pm»w|j|kwnkoijklmnopqroksmrtujnov{koijklmnopqrompkviq��k
qriwj»jk�t�voqnowq�klmu��jowmnkmxkoijkjnowpjk�mp��
�������������������������������� �©�ª���«¼�������������  ©̈½�����̈«©����¡¢
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H�II�J KLMNOPMQRNMSPTNNNNUNNNNVNWPOQTXPRNXPYZN[RL\NMSQNXPMQNL[NWL\\QTWQ\QTMNL[NMSQN]LR̂_

H�II�J ỲNMSQN[LOOLabTcNXPMQdNNN

eIfgfghIijklQWMNMLNPXljZM\QTMZNL[NMSQNmLTMRPWMNnb\QNPZNoRLpbXQXNbTNMSQNmLTMRPWMNqLWj\QTMZrNb[NoLRMbLTZNL[NMSQN]LR̂NPRQN
MLNkQNWL\oOQMQXNoRbLRNMLNijkZMPTMbPONmL\oOQMbLTNL[NMSQNQTMbRQN]LR̂rNMSQNmLTMRPWMLRNZSPOONPWSbQpQNijkZMPTMbPON
mL\oOQMbLTNL[NZjWSNoLRMbLTZNkYNMSQN[LOOLabTcNXPMQZd

stuvwtxItyIztu{ |}~�v�xvw��I�t����vwtxI��v�
NN

eIfgfgfI�[NMSQNmLTMRPWMLRN[PbOZNMLNPWSbQpQNijkZMPTMbPONmL\oOQMbLTNPZNoRLpbXQXNbTNMSbZNiQWMbLTN�_�rNOb�jbXPMQXNXP\PcQZrNb[N
PTYrNZSPOONkQNPZZQZZQXNPZNZQMN[LRMSNbTNiQWMbLTN�_�_

�������I�III��������I|��
eI�g�InSQN�aTQRNZSPOONoPYNMSQNmLTMRPWMLRNMSQNmLTMRPWMNij\NbTNWjRRQTMN[jTXZN[LRNMSQNmLTMRPWMLR�ZNoQR[LR\PTWQNL[NMSQN
mLTMRPWM_NnSQNmLTMRPWMNij\NZSPOONkQNNNNU�NNNNVrNZjklQWMNMLNPXXbMbLTZNPTXNXQXjWMbLTZNPZNoRLpbXQXNbTNMSQNmLTMRPWMN
qLWj\QTMZ_

eI�ghI��v�ux�v��
eI�ghg�I�OMQRTPMQZrNb[NPTYrNbTWOjXQXNbTNMSQNmLTMRPWMNij\d

�v�� suw��
NN

eI�ghghIijklQWMNMLNMSQNWLTXbMbLTZNTLMQXNkQOLarNMSQN[LOOLabTcNPOMQRTPMQZN\PYNkQNPWWQoMQXNkYNMSQN�aTQRN[LOOLabTcN
Q�QWjMbLTNL[NMSbZN�cRQQ\QTM_N�oLTNPWWQoMPTWQrNMSQN�aTQRNZSPOONbZZjQNPN�LXb[bWPMbLTNMLNMSbZN�cRQQ\QTM_
 ¡¢£¤¥¦§̈¤©ª«§¤¬®§¬©¦¤¥¢¬¦¤§¬¢̄§¦®¤§ª¢̄°¦°ª¢£§¦®¬¦§±²£¦§̈¤§±¤¦§³ª¥§¦®¤§́«¢¤¥§¦ª§¬¤µ¦§¦®¤§¬©¦¤¥¢¬¦¤¶·

�v�� suw�� �tx̧wvwtx�IytuI�����v�x��

NN

eI�gfI�OOLaPTWQZrNb[NPTYrNbTWOjXQXNbTNMSQNmLTMRPWMNij\d
 ¡̄¤¢¦°³¹§¤¬®§¬©©ª«¬¢¤¶·

�v�� suw��
NN

eI�g�N�TbMNoRbWQZrNb[NPTYd
 ¡̄¤¢¦°³¹§¦®¤§°¦¤±§¬¢̄§£¦¬¦¤§¦®¤§²¢°¦§µ¥°¤§¬¢̄§º²¬¢¦°¦¹§©°±°¦¬¦°ª¢£»§°³§¬¢¹»§¦ª§«®°®§¦®¤§²¢°¦§µ¥°¤§«°©©§̈¤§¬µµ©°¬̈©¤¶·

�v�� �xwv�I�x̧I�w�wv�vwtx� suw��I��uI�xwvI¼½¾g¾¾¿

NN

eI�gÀNÁb�jbXPMQXNXP\PcQZrNb[NPTYd
 ¡¢£¤¥¦§¦¤¥±£§¬¢̄§ª¢̄°¦°ª¢£§³ª¥§©°º²°̄¬¦¤̄§̄¬±¬Â¤£»§°³§¬¢¹¶·

NN

eI�gÃN�MSQRd
 ¡¢£¤¥¦§µ¥ªÄ°£°ª¢£§³ª¥§̈ª¢²£§ª¥§ª¦®¤¥§°¢¤¢¦°Ä¤£»§°³§¬¢¹»§¦®¬¦§±°Â®¦§¥¤£²©¦§°¢§¬§®¬¢Â¤§¦ª§¦®¤§Åª¢¦¥¬¦§Æ²±¶·
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HIJKLMNOPOOOQHRSNTJU
VOPWXOQYZ[Y\]]OQ̂_̀\ab]
VOPWXWXOcdefghijklhmjjnopdqoklehrkshtduvflqheiwvoqqfghqkhqxfhmspxoqfpqhwuhqxfhyklqsdpqkshdlghyfsqoropdqfehrksh
tduvflqhoeeifghwuhqxfhmspxoqfpqzhqxfh{|lfshexdnnhvd}fhjsk~sfeehjduvflqehklhdppkilqhkrhqxfhyklqsdpqh�ivhqkhqxfh
yklqsdpqkshdehjsk�ogfghwfnk|hdlghfnef|xfsfholhqxfhyklqsdpqh�kpivflqe�

VOPWXW�O�xfhjfsokghpk�fsfghwuhfdpxhmjjnopdqoklhrkshtduvflqhexdnnhwfhklfhpdnflgdshvklqxhflgol~hklhqxfhndeqhgduhkrhqxfh
vklqxzhkshdehrknnk|e�

hh

VOPWXW�Otsk�ogfghqxdqhdlhmjjnopdqoklhrkshtduvflqhoehsfpfo�fghwuhqxfhmspxoqfpqhlkqhndqfshqxdlhqxfhhhhgduhkrhdhvklqxzhqxfh
{|lfshexdnnhvd}fhjduvflqhkrhqxfhdvkilqhpfsqorofghqkhqxfhyklqsdpqkshlkqhndqfshqxdlhqxfhhhhgduhkrhqxfhhhhvklqx�h�rhdlh
mjjnopdqoklhrkshtduvflqhoehsfpfo�fghwuhqxfhmspxoqfpqhdrqfshqxfhdjjnopdqoklhgdqfhro�fghdwk�fzhjduvflqhkrhqxfhdvkilqh
pfsqorofghexdnnhwfhvdgfhwuhqxfh{|lfshlkqhndqfshqxdlhhhh�hhhh�hgduehdrqfshqxfhmspxoqfpqhsfpfo�fehqxfhmjjnopdqoklhrkshtduvflq�
����������������������������������������������������� ���������������������¡�����¢£

VOPWXW¤O¥dpxhmjjnopdqoklhrkshtduvflqhexdnnhwfhwdefghklhqxfhvkeqhsfpflqhepxfginfhkrh�dnifeheiwvoqqfghwuhqxfhyklqsdpqksh
olhdppksgdlpfh|oqxhqxfhyklqsdpqh�kpivflqe�h�xfhepxfginfhkrh�dnifehexdnnhdnnkpdqfhqxfhflqosfhyklqsdpqh�ivhdvkl~hqxfh
�dsokiehjksqoklehkrhqxfh¦ks}�h�xfhepxfginfhkrh�dnifehexdnnhwfhjsfjdsfgholheipxhrksvzhdlgheijjksqfghwuheipxhgdqdhqkh
eiweqdlqodqfhoqehdppisdpuzhdehqxfhmspxoqfpqhvduhsf§iosf�h�xoehepxfginfhkrh�dnifehexdnnhwfhiefghdehdhwdeoehrkshsf�of|ol~h
qxfhyklqsdpqks̈ehmjjnopdqoklehrkshtduvflq�

VOPWXWPOmjjnopdqoklehrkshtduvflqhexdnnhexk|hqxfhjfspflqd~fhkrhpkvjnfqoklhkrhfdpxhjksqoklhkrhqxfh¦ks}hdehkrhqxfhflghkrh
qxfhjfsokghpk�fsfghwuhqxfhmjjnopdqoklhrkshtduvflq�

VOPWXW©h�lhdppksgdlpfh|oqxhm�mh�kpivflqhmª«¬®ª«¬̄zh°flfsdnhyklgoqoklehkrhqxfhyklqsdpqhrkshykleqsipqoklzhdlgh
eiw±fpqhqkhkqxfshjsk�oeoklehkrhqxfhyklqsdpqh�kpivflqezhqxfhdvkilqhkrhfdpxhjsk~sfeehjduvflqhexdnnhwfhpkvjiqfghdeh
rknnk|e�

VOPWXW©WXh�xfhdvkilqhkrhfdpxhjsk~sfeehjduvflqhexdnnhroseqholpnigf�
WX �xdqhjksqoklhkrhqxfhyklqsdpqh�ivhjskjfsnuhdnnkpdwnfhqkhpkvjnfqfgh¦ks}²
W� �xdqhjksqoklhkrhqxfhyklqsdpqh�ivhjskjfsnuhdnnkpdwnfhqkhvdqfsodnehdlghf§iojvflqhgfno�fsfghdlgheioqdwnuh

eqksfghdqhqxfheoqfhrksheiwef§iflqholpksjksdqoklholhqxfhpkvjnfqfghpkleqsipqoklzhkszhorhdjjsk�fgholhdg�dlpfh
wuhqxfh{|lfszheioqdwnuheqksfghkrrhqxfheoqfhdqhdhnkpdqoklhd~sffghijklholh|soqol~²hdlg

W� �xdqhjksqoklhkrhykleqsipqoklhyxdl~fh�osfpqo�fehqxdqhqxfhmspxoqfpqhgfqfsvolfezholhqxfhmspxoqfpq̈eh
jskrfeeokldnh±ig~vflqzhqkhwfhsfdekldwnuh±ieqorofg�

VOPWXW©W�h�xfhdvkilqhkrhfdpxhjsk~sfeehjduvflqhexdnnhqxflhwfhsfgipfghwu�
WX �xfhd~~sf~dqfhkrhdluhdvkilqehjsf�okienuhjdoghwuhqxfh{|lfs²
W� �xfhdvkilqzhorhdluzhrksh¦ks}hqxdqhsfvdolehilpkssfpqfghdlghrksh|xopxhqxfhmspxoqfpqhxdehjsf�okienuh

|oqxxfnghdhyfsqoropdqfhrkshtduvflqhdehjsk�ogfgholhmsqopnfh³hkrhm�mh�kpivflqhmª«¬®ª«¬̄²
W� mluhdvkilqhrksh|xopxhqxfhyklqsdpqkshgkfehlkqholqflghqkhjduhdh�iwpklqsdpqkshkshvdqfsodnheijjnofszh

ilnfeehqxfh¦ks}hxdehwfflhjfsrksvfghwuhkqxfsehqxfhyklqsdpqksholqflgehqkhjdu²
W¤ ḱsh¦ks}hjfsrksvfghkshgfrfpqehgoepk�fsfgheolpfhqxfhndeqhjduvflqhdjjnopdqoklzhdluhdvkilqhrksh|xopxh

qxfhmspxoqfpqhvduh|oqxxknghjduvflqzhkshlinnoruhdhyfsqoropdqfhkrhtduvflqholh|xknfhksholhjdsqzhdehjsk�ogfgh
olhmsqopnfh³hkrhm�mh�kpivflqhmª«¬®ª«¬̄²hdlg

WP µfqdold~fh|oqxxfnghjiseidlqhqkh�fpqoklh¶�¬�̄�

VOPWXW·OI\b̧̂â[\
VOPWXW·WXh́kshfdpxhjsk~sfeehjduvflqhvdgfhjsokshqkh�iweqdlqodnhykvjnfqoklhkrhqxfh¦ks}zhqxfh{|lfshvduh|oqxxknghqxfh
rknnk|ol~hdvkilqzhdehsfqdold~fzhrskvhqxfhjduvflqhkqxfs|oefhgif�
�¹����������������º���������������»�����  ��������������º��¡������� �¼�����������¡���½������¢�¾ ����������¡�
�������º������»����������»��º�¿�����º����¢£

hh
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HIJKLKMKLKLNOPQNRSTTSUVWXNVYQZ[N\]QNWSYN[̂_̀QaYNYSN]QY\VW\XQb
cdefghijkeljmignfjeoijfpqrgsijiojitgjumittovwmexjoyjhgikmekxgzjfpstjkfjxgeghkvjsoewmimoefzjmefphkesgzjgis{|

NN

HIJKLKMK}N~Q�̂aYVSWNS]NTVZVY\YVSWNSRN]QY\VW\XQ�NVRN\W��N[P\TTN_QN\[NRSTTSU[b
cdyjitgjhgikmekxgjgfikqvmftgwjmej�gsimoej�{�{�{�jmfjiojqgjnowmymgwj�hmohjioj�pqfikeimkvj�on�vgimoejoyjitgjgeimhgj�oh�zj
mesvpwmexjnowmymskimoefjyohj�pqfikeimkvj�on�vgimoejoyj�ohimoefjoyjitgj�oh�jkfj�ho�mwgwjmej�gsimoej�{�{�zjmefghij
�ho�mfmoefjyohjfpstjnowmymskimoef{|

NN

HIJKLKMK�N��aQ�YN\[N[QYNRS]YPNVWNYPV[N�QaYVSWN��������N̂�SWN�̂_[Y\WYV\TN�SZ�TQYVSWNSRNYPQN�S]��NYPQN�SWY]\aYS]NZ\�N
[̂_ZVYN\WN���TVa\YVSWNRS]N�\�ZQWYNYP\YNVWaT̂�Q[NYPQN]QY\VW\XQNUVYPPQT�NR]SZN�]VS]N���TVa\YVSW[NRS]N�\�ZQWYN�̂][̂\WYN
YSNYPV[N�QaYVSWN������NOPQN���TVa\YVSWNRS]N�\�ZQWYN[̂_ZVYYQ�N\YN�̂_[Y\WYV\TN�SZ�TQYVSWN[P\TTNWSYNVWaT̂�QN]QY\VW\XQN\[N
RSTTSU[b
cdefghijkeljoitghjsoewmimoefjyohjhgvgkfgjoyjhgikmekxgjp�oej�pqfikeimkvj�on�vgimoe{|

NN

HIJKLK�N�RNRVW\TNaSZ�TQYVSWNSRNYPQN�S]�NV[NZ\YQ]V\TT�N�QT\�Q�NYP]ŜXPNWSNR\̂TYNSRNYPQN�SWY]\aYS]�NYPQN�UWQ]N[P\TTN�\�N
YPQN�SWY]\aYS]N\W�N\��VYVSW\TN\ZŜWY[NVWN\aaS]�\WaQNUVYPN�]YVaTQN�NSRN���N SâZQWYN�¡¢�£¡¢���

HIJKLK¤I��aQ�YNUVYPNYPQN�UWQ]¥[N�]VS]N\��]S¦\T�NYPQN�SWY]\aYS]N[P\TTNWSYNZ\�QN\�¦\WaQN�\�ZQWY[NYSN[̂��TVQ][NRS]N
Z\YQ]V\T[NS]NQ§̂V�ZQWYNUPVaPNP\¦QNWSYN_QQWN�QTV¦Q]Q�N\W�N[YS]Q�N\YNYPQN[VYQ�

HIJK}Ï©ª«¬I«®̄°ª±
HIJK}KLI²VW\TN�\�ZQWY�NaSW[YVŶYVWXNYPQNQWYV]QN̂W�\V�N_\T\WaQNSRNYPQN�SWY]\aYN�̂Z�N[P\TTN_QNZ\�QN_�NYPQN�UWQ]NYSNYPQN
�SWY]\aYS]NUPQW

KL YPQN�SWY]\aYS]NP\[NR̂TT�N�Q]RS]ZQ�NYPQN�SWY]\aYNQ�aQ�YNRS]NYPQN�SWY]\aYS]¥[N]Q[�SW[V_VTVY�NYSNaS]]QaYN
�S]�N\[N�]S¦V�Q�NVWN�]YVaTQN�¡NSRN���N SâZQWYN�¡¢�£¡¢���N\W�NYSN[\YV[R�NSYPQ]N]Q§̂V]QZQWY[�NVRN\W��N
UPVaPNQ�YQW�N_Q�SW�NRVW\TN�\�ZQWY³N\W�

K} \NRVW\TN�Q]YVRVa\YQNRS]N�\�ZQWYNP\[N_QQWNV[[̂Q�N_�NYPQN�]aPVYQaY�

HIJK}K}IOPQN�UWQ]¥[NRVW\TN�\�ZQWYNYSNYPQN�SWY]\aYS]N[P\TTN_QNZ\�QNWSNT\YQ]NYP\WN�¢N�\�[N\RYQ]NYPQNV[[̂\WaQNSRNYPQN
�]aPVYQaY¥[NRVW\TN�Q]YVRVa\YQNRS]N�\�ZQWY�NS]N\[NRSTTSU[b

NN

HIJK�Íª±°µ°¶±
�\�ZQWY[N�̂QN\W�N̂W�\V�N̂W�Q]NYPQN�SWY]\aYN[P\TTN_Q\]NVWYQ]Q[YNR]SZNYPQN�\YQN�\�ZQWYNV[N�̂QN\YNYPQN]\YQN[Y\YQ�N_QTSU�N
S]NVWNYPQN\_[QWaQNYPQ]QSR�N\YNYPQNTQX\TN]\YQN�]Q¦\VTVWXNR]SZNYVZQNYSNYVZQN\YNYPQN�T\aQNUPQ]QNYPQN�]S̀QaYNV[NTSa\YQ��
cdefghijhkigjoyjmeighgfijkxhggwjp�oezjmyjkel{|

NNN·NNN

¹̧º́»¼½I¾III¿́ÀÁº½I¹½ÀÂ¼Áº́ÂÃ
HI¾KLÍª©±©«¬I¿°Ä©¶©ÅªIÆ«Ç°µ
OPQN�]aPVYQaYNUVTTN[Q]¦QN\[NYPQN�WVYV\TN QaV[VSWNÈ\�Q]N�̂][̂\WYNYSN�]YVaTQN��NSRN���N SâZQWYN�¡¢�£¡¢���N̂WTQ[[NYPQN
�\]YVQ[N\��SVWYN_QTSUN\WSYPQ]NVW�V¦V�̂\T�NWSYN\N�\]Y�NYSNYPV[N�X]QQZQWY�NYSN[Q]¦QN\[NYPQN�WVYV\TN QaV[VSWNÈ\�Q]�
cdyjitgj�khimgfjnpipkvvljkxhggzjmefghijitgjekngzjkwwhgffjkewjoitghjsoeiksijmeyohnkimoejoyjitgjdemimkvjÉgsmfmoejÊk�ghzjmyj
oitghjitkejitgjËhstmigsi{|

NN
NN
NN
NN
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�Ê���Ë��¦¦�«�Ì�¤�������©©¦ª��������¦�����©©��©�������������������������ª��̈������Ì��«���������
��¥�����¬



�����

�

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

G

H�II�J KLKMNOPQRSTUMVWXYZ[WX\]̂M_Q̀UabTacdSMefOgSPÙMVhibcbÛMjaUSjMàMbTjbPaUSjMcSdOkl
mnopqrstsuqtvwsqtxytsuqtz{|}~{|��t�o�xr�xrwsqvt�osxtsu�pt��rqq�qos��

MM

H�II�J �iSM_Q̀UabTacbdbU�MedaTl

����� ���� �����
MM

H�II�J _Q��dSRSTUaf�MaTjMOUiSfM�OTjbUbOT̀MO�MUiSM�OTUfaPUl

�������� ����� ���� �����

MM
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IJoLlhLSNOTOL]_LRQLefROTLpOhUŶSLYRWOTLSNOLPQR_STYVS]QRLPQRSTUVS[LSNOLXYTOSZq_LQâ]dUS]QRLSQLSNOLefROTLYRWOTLSN]_L
nQRWL_NÛ̂LUT]_OLUhSOTLSNOLefROTLNU_LgTQbgŜZLRQS]h]OWLSNOLPQRSTUVSQTLURWLSNOLXYTOSZLrUSLSNOLUWWTO__LWO_VT]aOWL]RL
XOVS]QRLstuLQhLV̂U]b_[LWObURW_[L̂]OR_LQTL_Y]S_LUdU]R_SLSNOLefROTLQTLSNOLefROTq_LgTQgOTSZLaZLURZLgOT_QRLQTLORS]SZL
_OOm]RdLgUZbORSLhQTL̂UaQT[LbUSOT]Û_LQTLOiY]gbORSLhYTR]_NOWLhQTLY_OL]RLSNOLgOThQTbURVOLQhLSNOLPQR_STYVS]QRLPQRSTUVSL
URWLSORWOTOWLWOhOR_OLQhL_YVNLV̂U]b_[LWObURW_[L̂]OR_LQTL_Y]S_LSQLSNOLPQRSTUVSQTLURWLSNOLXYTOSZjL

IJvLwNORLSNOLefROTLNU_L_US]_h]OWLSNOLVQRW]S]QR_L]RLXOVS]QRLt[LSNOLXYTOSZL_NÛ̂LgTQbgŜZLURWLUSLSNOLXYTOSZq_LOcgOR_OL
WOhORW[L]RWObR]hZLURWLNQ̂WLNUTb̂O__LSNOLefROTLUdU]R_SLULWŶZLSORWOTOWLV̂U]b[LWObURW[L̂]ORLQTL_Y]Sj

IJxLMNOLXYTOSZq_LQâ]dUS]QR_LSQLULP̂U]bURSLYRWOTLSN]_LnQRWL_NÛ̂LUT]_OLUhSOTLSNOLhQ̂̂Qf]RdyL

IJxzKLP̂U]bURS_[LfNQLWQLRQSLNÙOLULW]TOVSLVQRSTUVSLf]SNLSNOLPQRSTUVSQT[L
zK NÙOLhYTR]_NOWLULfT]SSORLRQS]VOLQhLRQR{gUZbORSLSQLSNOLPQRSTUVSQT[L_SUS]RdLf]SNL_Ya_SURS]ÛLUVVYTUVZLSNOL

UbQYRSLV̂U]bOWLURWLSNOLRUbOLQhLSNOLgUTSZLSQLfNQbLSNOLbUSOT]Û_LfOTO[LQTLOiY]gbORSLfU_[LhYTR]_NOWLQTL
_Ygĝ]OWLQTLhQTLfNQbLSNOL̂UaQTLfU_LWQROLQTLgOThQTbOW[Lf]SN]RLR]ROSZLr|}uLWUZ_LUhSOTLNÙ]RdL̂U_SL
gOThQTbOWL̂UaQTLQTL̂U_SLhYTR]_NOWLbUSOT]Û_LQTLOiY]gbORSL]RV̂YWOWL]RLSNOLP̂U]b~LURW

zk NÙOL_ORSLULP̂U]bLSQLSNOLXYTOSZLrUSLSNOLUWWTO__LWO_VT]aOWL]RLXOVS]QRLstuj

IJxzkLP̂U]bURS_[LfNQLUTOLObĝQZOWLaZLQTLNÙOLULW]TOVSLVQRSTUVSLf]SNLSNOLPQRSTUVSQT[LNÙOL_ORSLULP̂U]bLSQLSNOLXYTOSZLrUSL
SNOLUWWTO__LWO_VT]aOWL]RLXOVS]QRLstuj

IJ�LlhLULRQS]VOLQhLRQR{gUZbORSLTOiY]TOWLaZLXOVS]QRL�jsjsL]_Ld]̀ORLaZLSNOLefROTLSQLSNOLPQRSTUVSQT[LSNUSL]_L_Yhh]V]ORSLSQL
_US]_hZLULP̂U]bURSq_LQâ]dUS]QRLSQLhYTR]_NLULfT]SSORLRQS]VOLQhLRQR{gUZbORSLYRWOTLXOVS]QRL�jsjsj

IJ�LwNORLULP̂U]bURSLNU_L_US]_h]OWLSNOLVQRW]S]QR_LQhLXOVS]QR_L�jsLQTL�j�[LfN]VNÒOTL]_LUgĝ]VUâO[LSNOLXYTOSZL_NÛ̂L
gTQbgŜZLURWLUSLSNOLXYTOSZq_LOcgOR_OLSUmOLSNOLhQ̂̂Qf]RdLUVS]QR_y

IJ�zKLXORWLURLUR_fOTLSQLSNOLP̂U]bURS[Lf]SNLULVQgZLSQLSNOLefROT[Lf]SN]RL_]cSZLr�}uLWUZ_LUhSOTLTOVO]gSLQhLSNOLP̂U]b[L
_SUS]RdLSNOLUbQYRS_LSNUSLUTOLYRW]_gYSOWLURWLSNOLaU_]_LhQTLVNÛ̂ORd]RdLURZLUbQYRS_LSNUSLUTOLW]_gYSOW~LURW

IJ�zkL�UZLQTLUTTURdOLhQTLgUZbORSLQhLURZLYRW]_gYSOWLUbQYRS_j

IJ�zoLMNOLXYTOSZq_LhU]̂YTOLSQLW]_VNUTdOL]S_LQâ]dUS]QR_LYRWOTLXOVS]QRL�jsLQTLXOVS]QRL�j�L_NÛ̂LRQSLaOLWOObOWLSQL
VQR_S]SYSOLULfU]̀OTLQhLWOhOR_O_LSNOLXYTOSZLQTLPQRSTUVSQTLbUZLNÙOLQTLUViY]TOLU_LSQLULP̂U]b[LOcVOgSLU_LSQLYRW]_gYSOWL
UbQYRS_LhQTLfN]VNLSNOLXYTOSZLURWLP̂U]bURSLNÙOLTOUVNOWLUdTOObORSjLlh[LNQfÒOT[LSNOLXYTOSZLhU]̂_LSQLW]_VNUTdOL]S_L
Qâ]dUS]QR_LYRWOTLXOVS]QRL�jsLQTLXOVS]QRL�j�[LSNOLXYTOSZL_NÛ̂L]RWObR]hZLSNOLP̂U]bURSLhQTLSNOLTOU_QRUâOLUSSQTROZq_LhOO_L
SNOLP̂U]bURSL]RVYT_LSNOTOUhSOTLSQLTOVQ̀OTLURZL_Yb_LhQYRWLSQLaOLWYOLURWLQf]RdLSQLSNOLP̂U]bURSj

IJ�LMNOLXYTOSZq_LSQSÛLQâ]dUS]QRL_NÛ̂LRQSLOcVOOWLSNOLUbQYRSLQhLSN]_LnQRW[LĝY_LSNOLUbQYRSLQhLTOU_QRUâOLUSSQTROZq_L
hOO_LgTQ̀]WOWLYRWOTLXOVS]QRL�jt[LURWLSNOLUbQYRSLQhLSN]_LnQRWL_NÛ̂LaOLVTOW]SOWLhQTLURZLgUZbORS_LbUWOL]RLdQQWLhU]SNLaZL
SNOLXYTOSZjL

IJ�L�bQYRS_LQfOWLaZLSNOLefROTLSQLSNOLPQRSTUVSQTLYRWOTLSNOLPQR_STYVS]QRLPQRSTUVSL_NÛ̂LaOLY_OWLhQTLSNOLgOThQTbURVOL
QhLSNOLPQR_STYVS]QRLPQRSTUVSLURWLSQL_US]_hZLV̂U]b_[L]hLURZ[LYRWOTLURZLVQR_STYVS]QRLgOThQTbURVOLaQRWjLnZLSNOLPQRSTUVSQTL
hYTR]_N]RdLURWLSNOLefROTLUVVOgS]RdLSN]_LnQRW[LSNOZLUdTOOLSNUSLÛ̂LhYRW_LOUTROWLaZLSNOLPQRSTUVSQTL]RLSNOLgOThQTbURVOLQhL
SNOLPQR_STYVS]QRLPQRSTUVSLUTOLWOW]VUSOWLSQL_US]_hZLQâ]dUS]QR_LQhLSNOLPQRSTUVSQTLURWLXYTOSZLYRWOTLSN]_LnQRW[L_Ya\OVSLSQL
SNOLefROTq_LgT]QT]SZLSQLY_OLSNOLhYRW_LhQTLSNOLVQbĝOS]QRLQhLSNOLfQTmj
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IJKLMNOPMQRSPTUMVOWXXMYZTM[PMX\W[XPMTZMTOPM]̂ YPS_M̀XW\aWYTVMZSMZTOPSVMbZSMZ[X\cWT\ZYVMZbMTOPM̀ZYTSWdTZSMTOWTMWSPM
RYSPXWTPeMTZMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdTfMNOPM]̂ YPSMVOWXXMYZTM[PMX\W[XPMbZSMTOPMgWUaPYTMZbMWYUMdZVTVMZSMPhgPYVPVMZbMWYUM
X̀W\aWYTMRYePSMTO\VMiZYe_MWYeMVOWXXMOWjPMRYePSMTO\VMiZYeMYZMZ[X\cWT\ZYMTZMaWkPMgWUaPYTVMTZ_MZSMc\jPMYZT\dPMZYM[POWXbM
Zb_M̀XW\aWYTVMZSMZTOPŜ\VPMOWjPMWYUMZ[X\cWT\ZYVMTZM̀XW\aWYTVMRYePSMTO\VMiZYefM

IJKKMNOPMQRSPTUMOPSP[UM̂W\jPVMYZT\dPMZbMWYUMdOWYcP_M\YdXRe\YcMdOWYcPVMZbMT\aP_MTZMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdTMZSMTZM
SPXWTPeMVR[dZYTSWdTV_MgRSdOWVPMZSePSVMWYeMZTOPSMZ[X\cWT\ZYVf

IJKlMmZMVR\TMZSMWdT\ZYMVOWXXM[PMdZaaPYdPeM[UMWM̀XW\aWYTMRYePSMTO\VMiZYeMZTOPSMTOWYM\YMWMdZRSTMZbMdZagPTPYTM
nRS\Ve\dT\ZYM\YMTOPMVTWTPM\YM̂O\dOMTOPMgSZnPdTMTOWTM\VMTOPMVR[nPdTMZbMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdTM\VMXZdWTPeMZSMWbTPSMTOPM
Phg\SWT\ZYMZbMZYPMUPWSMbSZaMTOPMeWTPMopqMZYM̂O\dOMTOPM̀XW\aWYTMVPYTMWM̀XW\aMTZMTOPMQRSPTUMgRSVRWYTMTZMQPdT\ZYMrfpfsMZSM
rfs_MZSMosqMZYM̂O\dOMTOPMXWVTMXW[ZSMZSMVPSj\dPM̂WVMgPSbZSaPeM[UMWYUZYPMZSMTOPMXWVTMaWTPS\WXVMZSMPtR\gaPYTM̂PSPM
bRSY\VOPeM[UMWYUZYPMRYePSMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdT_M̂O\dOPjPSMZbMopqMZSMosqMb\SVTMZddRSVfMubMTOPMgSZj\V\ZYVMZbMTO\VM
vWSWcSWgOMWSPMjZ\eMZSMgSZO\[\TPeM[UMXŴ_MTOPMa\Y\aRaMgPS\ZeMZbMX\a\TWT\ZYMWjW\XW[XPMTZMVRSPT\PVMWVMWMePbPYVPM\YMTOPM
nRS\Ve\dT\ZYMZbMTOPMVR\TMVOWXXM[PMWggX\dW[XPfM

IJKwMmZT\dPMWYeM̀XW\aVMTZMTOPMQRSPTU_MTOPM]̂ YPSMZSMTOPM̀ZYTSWdTZSMVOWXXM[PMaW\XPeMZSMePX\jPSPeMTZMTOPMWeeSPVVMVOẐYM
ZYMTOPMgWcPMZYM̂O\dOMTOP\SMV\cYWTRSPMWggPWSVfMxdTRWXMSPdP\gTMZbMYZT\dPMZSM̀XW\aV_MOẐPjPSMWddZagX\VOPe_MVOWXXM[PM
VRbb\d\PYTMdZagX\WYdPMWVMZbMTOPMeWTPMSPdP\jPef

IJKyMzOPYMTO\VMiZYeMOWVM[PPYMbRSY\VOPeMTZMdZagXUM̂\TOMWMVTWTRTZSUMZSMZTOPSMXPcWXMSPtR\SPaPYTM\YMTOPMXZdWT\ZYM̂OPSPM
TOPMdZYVTSRdT\ZYM̂WVMTZM[PMgPSbZSaPe_MWYUMgSZj\V\ZYM\YMTO\VMiZYeMdZYbX\dT\YcM̂\TOMVW\eMVTWTRTZSUMZSMXPcWXMSPtR\SPaPYTM
VOWXXM[PMePPaPeMePXPTPeMOPSPbSZaMWYeMgSZj\V\ZYVMdZYbZSa\YcMTZMVRdOMVTWTRTZSUMZSMZTOPSMXPcWXMSPtR\SPaPYTMVOWXXM[PM
ePPaPeM\YdZSgZSWTPeMOPSP\YfMzOPYMVZMbRSY\VOPe_MTOPM\YTPYTM\VMTOWTMTO\VMiZYeMVOWXXM[PMdZYVTSRPeMWVMWMVTWTRTZSUM[ZYeMWYeM
YZTMWVMWMdZaaZYMXŴM[ZYef

IJK{M|gZYMSPtRPVTM[UMWYUMgPSVZYMZSMPYT\TUMWggPWS\YcMTZM[PMWMgZTPYT\WXM[PYPb\d\WSUMZbMTO\VMiZYe_MTOPM̀ZYTSWdTZSMWYeM
]̂ YPSMVOWXXMgSZagTXUMbRSY\VOMWMdZgUMZbMTO\VMiZYeMZSMVOWXXMgPSa\TMWMdZgUMTZM[PMaWePf

IJK}J~����������
IJK}�KJ������MxM̂S\TTPYMVTWTPaPYTM[UMTOPM̀XW\aWYTM\YdXRe\YcMWTMWMa\Y\aRa�

�K TOPMYWaPMZbMTOPM̀XW\aWYT�
�l TOPMYWaPMZbMTOPMgPSVZYMbZSM̂OZaMTOPMXW[ZSM̂WVMeZYP_MZSMaWTPS\WXVMZSMPtR\gaPYTMbRSY\VOPe�
�w WMdZgUMZbMTOPMWcSPPaPYTMZSMgRSdOWVPMZSePSMgRSVRWYTMTZM̂O\dOMXW[ZS_MaWTPS\WXVMZSMPtR\gaPYTM̂WVM

bRSY\VOPeMbZSMRVPM\YMTOPMgPSbZSaWYdPMZbMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdT�
�y WM[S\PbMePVdS\gT\ZYMZbMTOPMXW[ZS_MaWTPS\WXVMZSMPtR\gaPYTMbRSY\VOPe�
�{ TOPMeWTPMZYM̂O\dOMTOPM̀XW\aWYTMXWVTMgPSbZSaPeMXW[ZSMZSMXWVTMbRSY\VOPeMaWTPS\WXVMZSMPtR\gaPYTMbZSMRVPM\YM

TOPMgPSbZSaWYdPMZbMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdT�
�} TOPMTZTWXMWaZRYTMPWSYPeM[UMTOPM̀XW\aWYTMbZSMXW[ZS_MaWTPS\WXVMZSMPtR\gaPYTMbRSY\VOPeMWVMZbMTOPMeWTPMZbMTOPM

X̀W\a�M
�� TOPMTZTWXMWaZRYTMZbMgSPj\ZRVMgWUaPYTVMSPdP\jPeM[UMTOPM̀XW\aWYT�MWYe
�� TOPMTZTWXMWaZRYTMeRPMWYeMRYgW\eMTZMTOPM̀XW\aWYTMbZSMXW[ZS_MaWTPS\WXVMZSMPtR\gaPYTMbRSY\VOPeMWVMZbMTOPM

eWTPMZbMTOPM̀XW\af

IJK}�lJ���������MxYM\Ye\j\eRWXMZSMPYT\TUMOWj\YcMWMe\SPdTMdZYTSWdTM̂\TOMTOPM̀ZYTSWdTZSMZSM̂\TOMWMVR[dZYTSWdTZSMZbMTOPM
Z̀YTSWdTZSMTZMbRSY\VOMXW[ZS_MaWTPS\WXVMZSMPtR\gaPYTMbZSMRVPM\YMTOPMgPSbZSaWYdPMZbMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdTfMNOPMTPSaM
X̀W\aWYTMWXVZM\YdXRePVMWYUM\Ye\j\eRWXMZSMPYT\TUMTOWTMOWVMS\cOTbRXXUMWVVPSTPeMWMdXW\aMRYePSMWYMWggX\dW[XPMaPdOWY\d�VMX\PYM
ZSMV\a\XWSMVTWTRTPMWcW\YVTMTOPMSPWXMgSZgPSTUMRgZYM̂O\dOMTOPMvSZnPdTM\VMXZdWTPefMNOPM\YTPYTMZbMTO\VMiZYeMVOWXXM[PMTZM\YdXRePM
\̂TOZRTMX\a\TWT\ZYM\YMTOPMTPSaVM�XW[ZS_MaWTPS\WXVMZSMPtR\gaPYT�MTOWTMgWSTMZbM̂WTPS_McWV_MgẐPS_MX\cOT_MOPWT_MZ\X_McWVZX\YP_M
TPXPgOZYPMVPSj\dPMZSMSPYTWXMPtR\gaPYTMRVPeM\YMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdT_MWSdO\TPdTRSWXMWYeMPYc\YPPS\YcMVPSj\dPVM
SPtR\SPeMbZSMgPSbZSaWYdPMZbMTOPM̂ZSkMZbMTOPM̀ZYTSWdTZSMWYeMTOPM̀ZYTSWdTZS�VMVR[dZYTSWdTZSV_MWYeMWXXMZTOPSM\TPaVMbZSM
Ô\dOMWMaPdOWY\d�VMX\PYMaWUM[PMWVVPSTPeM\YMTOPMnRS\Ve\dT\ZYM̂OPSPMTOPMXW[ZS_MaWTPS\WXVMZSMPtR\gaPYTM̂PSPMbRSY\VOPef

IJK}�wJ������������J���������MNOPMWcSPPaPYTM[PT̂PPYMTOPM]̂ YPSMWYeM̀ZYTSWdTZSM\ePYT\b\PeMZYMTOPMdZjPSMgWcP_M
\YdXRe\YcMWXXM̀ZYTSWdTM�ZdRaPYTVMWYeMWXXMdOWYcPVMaWePMTZMTOPMWcSPPaPYTMWYeMTOPM̀ZYTSWdTM�ZdRaPYTVf
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IJKLMNJOPQRSJTRUVWXYMZ[\]̂_̀aZbcZdeaZfghàiZge]jeZe\kZhbdZlaahZ̀aman]anZb̀Zg\]oaniZdbZp\qZdeaZrbhd̀\jdb̀Z\kZ̀as_]̀anZ
_hnàZdeaZrbhkd̀_jd]bhZrbhd̀\jdZb̀ZdbZpàcb̀mZ\hnZjbmp̂adaZb̀Zjbmp̂qZg]deZdeaZbdeàZm\dà]\̂ZdàmkZbcZdeaZ
rbhkd̀_jd]bhZrbhd̀\jdt

IJKLMuJvwQYSVxYJTwxWyRQYzMZ{̂ ẐdeaZnbj_mahdkZde\dZjbmp̀]kaZdeaZ\|̀aamahdZladgaahZdeaZfghàZ\hnZrbhd̀\jdb̀t

IJK}Z~cZde]kZ�bhnZ]kZ]kk_anZcb̀Z\hZ\|̀aamahdZladgaahZ\Zrbhd̀\jdb̀Z\hnZk_ljbhd̀\jdb̀iZdeaZdàmZrbhd̀\jdb̀Z]hZde]kZ�bhnZ
ke\̂̂ZlaZnaamanZdbZlaZ�_ljbhd̀\jdb̀Z\hnZdeaZdàmZfghàZke\̂̂ZlaZnaamanZdbZlaZrbhd̀\jdb̀t

IJK�Z�bn]c]j\d]bhkZdbZde]kZlbhnZ\̀aZ\kZcb̂̂bgk�

ZZ
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rbmp\hq� �̈�������������� rbmp\hq� �̈��������������
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JKLMNOPMQRSTUVWTRUMVSXMYZUPT[\M]R̂ST_[MVSXM̀PaPUV__[\Mb̂SXMTOPc̀P_aP̀\MTOP̂UMOP̂Ù\MPdPWZTRÙ\MVXĉŜ̀TUVTRÙ\M
Z̀WWP̀̀RÙMVSXMV̀̀ êS̀MTRMTOPMfgSPUMhRUMTOPMiPUhRUcVSWPMRhMTOPMQRS̀TUZWT̂RSMQRSTUVWT\MgÔWOM̂̀M̂SWRUiRUVTPXMOPUP̂SMb[M
UPhPUPSWPj

JKkMlhMTOPMQRSTUVWTRUMiPUhRUc̀MTOPMQRS̀TUZWT̂RSMQRSTUVWT\MTOPMYZUPT[MVSXMTOPMQRSTUVWTRUM̀OV__MOVaPMSRMRb_̂eVT̂RSMZSXPUM
TỒMmRSX\MPdWPiTMgOPSMVii_̂WVb_PMTRMiVUT̂ŴiVTPM̂SMVMWRShPUPSWPMV̀MiURâXPXM̂SMYPWT̂RSMnj

JKoMlhMTOPUPM̂̀MSRMfgSPUMpPhVZ_TMZSXPUMTOPMQRS̀TUZWT̂RSMQRSTUVWT\MTOPMYZUPT[q̀MRb_̂eVT̂RSMZSXPUMTỒMmRSXM̀OV__MVÛ̀PM
VhTPU

rL TOPMfgSPUMĥÙTMiURâXP̀MSRT̂WPMTRMTOPMQRSTUVWTRUMVSXMTOPMYZUPT[MTOVTMTOPMfgSPUM̂̀MWRS̀X̂PÛSeMXPW_VÛSeM
VMQRSTUVWTRUMpPhVZ_TjMYZWOMSRT̂WPM̀OV__M̂SX̂WVTPMgOPTOPUMTOPMfgSPUM̂̀MUPsZP̀T̂SeMVMWRShPUPSWPMVcRSeM
TOPMfgSPU\MQRSTUVWTRUMVSXMYZUPT[MTRMX̂̀WZ̀ M̀TOPMQRSTUVWTRUq̀MiPUhRUcVSWPjMlhMTOPMfgSPUMXRP̀MSRTM
UPsZP̀TMVMWRShPUPSWP\MTOPMYZUPT[McV[\MĝTÔSMĥaPMtuvMbZ̀ŜP̀̀ MXV[̀MVhTPUMUPWP̂iTMRhMTOPMfgSPUq̀MSRT̂WP\M
UPsZP̀TM̀ZWOMVMWRShPUPSWPjMlhMTOPMYZUPT[MT̂cP_[MUPsZP̀T̀MVMWRShPUPSWP\MTOPMfgSPUM̀OV__MVTTPSXjMwS_P̀̀M
TOPMfgSPUMVeUPP̀MRTOPUĝ P̀\MVS[MWRShPUPSWPMUPsZP̀TPXMZSXPUMTỒMYPWT̂RSMnjxM̀OV__MbPMOP_XMĝTÔSMTPSM
txyvMbZ̀ŜP̀̀ MXV[̀MRhMTOPMYZUPT[q̀MUPWP̂iTMRhMTOPMfgSPUq̀MSRT̂WPjMlhMTOPMfgSPU\MTOPMQRSTUVWTRUMVSXMTOPM
YZUPT[MVeUPP\MTOPMQRSTUVWTRUM̀OV__MbPMV__RgPXMVMUPV̀RSVb_PMT̂cPMTRMiPUhRUcMTOPMQRS̀TUZWT̂RSMQRSTUVWT\M
bZTM̀ZWOMVSMVeUPPcPSTM̀OV__MSRTMgV̂aPMTOPMfgSPUq̀MÛeOT\M̂hMVS[\M̀Zb̀PsZPST_[MTRMXPW_VUPMVMQRSTUVWTRUM
pPhVZ_TzM

rk TOPMfgSPUMXPW_VUP̀MVMQRSTUVWTRUMpPhVZ_T\MTPUĉSVTP̀MTOPMQRS̀TUZWT̂RSMQRSTUVWTMVSXMSRT̂ĥP̀MTOPMYZUPT[zM
VSXM

ro TOPMfgSPUMOV̀MVeUPPXMTRMiV[MTOPMmV_VSWPMRhMTOPMQRSTUVWTM{ÛWPM̂SMVWWRUXVSWPMĝTOMTOPMTPUc̀MRhMTOPM
QRS̀TUZWT̂RSMQRSTUVWTMTRMTOPMYZUPT[MRUMTRMVMWRSTUVWTRUM̀P_PWTPXMTRMiPUhRUcMTOPMQRS̀TUZWT̂RSMQRSTUVWTj

JK|M}V̂_ZUPMRSMTOPMiVUTMRhMTOPMfgSPUMTRMWRci_[MĝTOMTOPMSRT̂WPMUPsẐUPcPSTM̂SMYPWT̂RSMnjxM̀OV__MSRTMWRS̀T̂TZTPMVMhV̂_ZUPM
TRMWRci_[MĝTOMVMWRSX̂T̂RSMiUPWPXPSTMTRMTOPMYZUPT[q̀MRb_̂eVT̂RS̀\MRUMUP_PV̀PMTOPMYZUPT[MhURcM̂T̀MRb_̂eVT̂RS̀\MPdWPiTMTRM
TOPMPdTPSTMTOPMYZUPT[MXPcRS̀TUVTP̀MVWTZV_MiUP]ZX̂WPj

JK~M�OPSMTOPMfgSPUMOV̀M̀VT̂̀ĥPXMTOPMWRSX̂T̂RS̀MRhMYPWT̂RSMn\MTOPMYZUPT[M̀OV__MiURciT_[MVSXMVTMTOPMYZUPT[q̀MPdiPS̀PM
TV�PMRSPMRhMTOPMhR__RĝSeMVWT̂RS̀�

JK~rLM�UUVSePMhRUMTOPMQRSTUVWTRU\MĝTOMTOPMWRS̀PSTMRhMTOPMfgSPU\MTRMiPUhRUcMVSXMWRci_PTPMTOPMQRS̀TUZWT̂RSMQRSTUVWTz

JK~rkMwSXPUTV�PMTRMiPUhRUcMVSXMWRci_PTPMTOPMQRS̀TUZWT̂RSMQRSTUVWTM̂T̀P_h\MTOURZeOM̂T̀MVePST̀MRUM̂SXPiPSXPSTM
WRSTUVWTRÙz

JK~roMfbTV̂SMb̂X̀MRUMSPeRT̂VTPXMiURiR̀V_̀MhURcMsZV_̂ĥPXMWRSTUVWTRÙMVWWPiTVb_PMTRMTOPMfgSPUMhRUMVMWRSTUVWTMhRUM
iPUhRUcVSWPMVSXMWRci_PT̂RSMRhMTOPMQRS̀TUZWT̂RSMQRSTUVWT\MVUUVSePMhRUMVMWRSTUVWTMTRMbPMiUPiVUPXMhRUMPdPWZT̂RSMb[MTOPM
fgSPUMVSXMVMWRSTUVWTRUM̀P_PWTPXMĝTOMTOPMfgSPUq̀MWRSWZUUPSWP\MTRMbPM̀PWZUPXMĝTOMiPUhRUcVSWPMVSXMiV[cPSTMbRSX̀M
PdPWZTPXMb[MVMsZV_̂ĥPXM̀ZUPT[MPsẐaV_PSTMTRMTOPMbRSX̀M̂̀ Z̀PXMRSMTOPMQRS̀TUZWT̂RSMQRSTUVWT\MVSXMiV[MTRMTOPMfgSPUMTOPM
VcRZSTMRhMXVcVeP̀MV̀MXP̀WÛbPXM̂SMYPWT̂RSM�M̂SMPdWP̀̀MRhMTOPMmV_VSWPMRhMTOPMQRSTUVWTM{ÛWPM̂SWZUUPXMb[MTOPMfgSPUMV̀M
VMUP̀Z_TMRhMTOPMQRSTUVWTRUMpPhVZ_TzMRU

JK~r|M�V̂aPM̂T̀MÛeOTMTRMiPUhRUcMVSXMWRci_PTP\MVUUVSePMhRUMWRci_PT̂RS\MRUMRbTV̂SMVMSPgMWRSTUVWTRUMVSXMĝTOMUPV̀RSVb_PM
iURciTSP̀̀MZSXPUMTOPMŴUWZc̀TVSWP̀�

rL �hTPUM̂SaP̀T̂eVT̂RS\MXPTPUĉSPMTOPMVcRZSTMhRUMgÔWOM̂TMcV[MbPM_̂Vb_PMTRMTOPMfgSPUMVSX\MV̀M̀RRSMV̀M
iUVWT̂WVb_PMVhTPUMTOPMVcRZSTM̂̀MXPTPUĉSPX\McV�PMiV[cPSTMTRMTOPMfgSPUzMRU

rk pPS[M_̂Vb̂_̂T[M̂SMgOR_PMRUM̂SMiVUTMVSXMSRT̂h[MTOPMfgSPU\MŴT̂SeMTOPMUPV̀RS̀MhRUMXPŜV_j

JK�MlhMTOPMYZUPT[MXRP̀MSRTMiURWPPXMV̀MiURâXPXM̂SMYPWT̂RSMuMĝTOMUPV̀RSVb_PMiURciTSP̀̀\MTOPMYZUPT[M̀OV__MbPMXPPcPXMTRM
bPM̂SMXPhVZ_TMRSMTỒMmRSXM̀PaPSMXV[̀MVhTPUMUPWP̂iTMRhMVSMVXX̂T̂RSV_MgÛTTPSMSRT̂WPMhURcMTOPMfgSPUMTRMTOPMYZUPT[M
XPcVSX̂SeMTOVTMTOPMYZUPT[MiPUhRUcM̂T̀MRb_̂eVT̂RS̀MZSXPUMTỒMmRSX\MVSXMTOPMfgSPUM̀OV__MbPMPST̂T_PXMTRMPShRUWPMVS[M
UPcPX[MVaV̂_Vb_PMTRMTOPMfgSPUjMlhMTOPMYZUPT[MiURWPPX̀MV̀MiURâXPXM̂SMYPWT̂RSMuj�\MVSXMTOPMfgSPUMUPhZ̀P̀MTOPMiV[cPSTM
RUMTOPMYZUPT[MOV̀MXPŜPXM_̂Vb̂_̂T[\M̂SMgOR_PMRUM̂SMiVUT\MĝTORZTMhZUTOPUMSRT̂WPMTOPMfgSPUM̀OV__MbPMPST̂T_PXMTRMPShRUWPMVS[M
UPcPX[MVaV̂_Vb_PMTRMTOPMfgSPUj
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JKLMNOMPQRMSTURPVMRWRXPYMPZM[XPMT\]RUMSRXP̂Z\M_̀abM_̀cMZUM_̀dbMPQR\MPQRMURYeZ\Ŷf̂ŴP̂RYMZOMPQRMSTURPVMPZMPQRMgh\RUMYQ[WWM\ZPM
fRMiUR[PRUMPQ[\MPQZYRMZOMPQRMjZ\PU[XPZUMT\]RUMPQRMjZ\YPUTXP̂Z\MjZ\PU[XPbM[\]MPQRMURYeZ\Ŷf̂ŴP̂RYMZOMPQRMgh\RUMPZMPQRM
STURPVMYQ[WWM\ZPMfRMiUR[PRUMPQ[\MPQZYRMZOMPQRMgh\RUMT\]RUMPQRMjZ\YPUTXP̂Z\MjZ\PU[XP̀MSTfkRXPMPZMPQRMXZll̂PlR\PMfVMPQRM
gh\RUMPZMe[VMPQRMm[W[\XRMZOMPQRMjZ\PU[XPMnÛXRbMPQRMSTURPVM̂YMZfŴi[PR]bMĥPQZTPM]TeŴX[P̂Z\bMOZU

op PQRMURYeZ\Ŷf̂ŴP̂RYMZOMPQRMjZ\PU[XPZUMOZUMXZUURXP̂Z\MZOM]RORXP̂qRMhZUrM[\]MXZleWRP̂Z\MZOMPQRM
jZ\YPUTXP̂Z\MjZ\PU[XPs

ot []]̂P̂Z\[WMWRi[WbM]RŶi\MeUZORYŶZ\[WM[\]M]RW[VMXZYPYMURYTWP̂\iMOUZlMPQRMjZ\PU[XPZUuYMvRO[TWPbM[\]M
URYTWP̂\iMOUZlMPQRM[XP̂Z\YMZUMO[̂WTURMPZM[XPMZOMPQRMSTURPVMT\]RUMSRXP̂Z\M_sM[\]M

ow ŴxT̂][PR]M][l[iRYbMZUM̂OM\ZMŴxT̂][PR]M][l[iRYM[URMYeRX̂ÔR]M̂\MPQRMjZ\YPUTXP̂Z\MjZ\PU[XPbM[XPT[WM
][l[iRYMX[TYR]MfVM]RW[VR]MeRUOZUl[\XRMZUM\Z\yeRUOZUl[\XRMZOMPQRMjZ\PU[XPZÙM

JKzMNOMPQRMSTURPVMRWRXPYMPZM[XPMT\]RUMSRXP̂Z\M_̀abM_̀dMZUM_̀{bMPQRMSTURPVuYMŴ[f̂ŴPVM̂YMŴl̂PR]MPZMPQRM[lZT\PMZOMPQ̂YMmZ\]̀

JK|M}QRMSTURPVMYQ[WWM\ZPMfRMŴ[fWRMPZMPQRMgh\RUMZUMZPQRUYMOZUMZfŴi[P̂Z\YMZOMPQRMjZ\PU[XPZUMPQ[PM[URMT\URW[PR]MPZMPQRM
jZ\YPUTXP̂Z\MjZ\PU[XPbM[\]MPQRMm[W[\XRMZOMPQRMjZ\PU[XPMnÛXRMYQ[WWM\ZPMfRMUR]TXR]MZUMYRPMZOOMZ\M[XXZT\PMZOM[\VMYTXQM
T\URW[PR]MZfŴi[P̂Z\ỲM~ZMÛiQPMZOM[XP̂Z\MYQ[WWM[XXUTRMZ\MPQ̂YMmZ\]MPZM[\VMeRUYZ\MZUMR\P̂PVMZPQRUMPQ[\MPQRMgh\RUMZUM̂PYM
QR̂UYbMR�RXTPZUYbM[]l̂\̂YPU[PZUYbMYTXXRYYZUYM[\]M[YŶi\Ỳ

JKp�M}QRMSTURPVMQRURfVMh[̂qRYM\ZP̂XRMZOM[\VMXQ[\iRbM̂\XWT]̂\iMXQ[\iRYMZOMP̂lRbMPZMPQRMjZ\YPUTXP̂Z\MjZ\PU[XPMZUMPZM
URW[PR]MYTfXZ\PU[XPYbMeTUXQ[YRMZU]RUYM[\]MZPQRUMZfŴi[P̂Z\Ỳ

JKppM�\VMeUZXRR]̂\ibMWRi[WMZUMRxT̂P[fWRbMT\]RUMPQ̂YMmZ\]Ml[VMfRM̂\YP̂PTPR]M̂\M[\VMXZTUPMZOMXZleRPR\PMkTÛY]̂XP̂Z\M̂\M
PQRMWZX[P̂Z\M̂\MhQ̂XQMPQRMhZUrMZUMe[UPMZOMPQRMhZUrM̂YMWZX[PR]M[\]MYQ[WWMfRM̂\YP̂PTPR]MĥPQ̂\MPhZMVR[UYM[OPRUM[M]RXW[U[P̂Z\M
ZOMjZ\PU[XPZUMvRO[TWPMZUMĥPQ̂\MPhZMVR[UYM[OPRUMPQRMjZ\PU[XPZUMXR[YR]MhZUr̂\iMZUMĥPQ̂\MPhZMVR[UYM[OPRUMPQRMSTURPVM
UROTYRYMZUMO[̂WYMPZMeRUOZUlM̂PYMZfŴi[P̂Z\YMT\]RUMPQ̂YMmZ\]bMhQ̂XQRqRUMZXXTUYMÔUYP̀MNOMPQRMeUZq̂ŶZ\YMZOMPQ̂YMn[U[iU[eQM
[URMqẐ]MZUMeUZQ̂f̂PR]MfVMW[hbMPQRMl̂\̂lTlMeRÛZ]MZOMŴl̂P[P̂Z\M[q[̂W[fWRMPZMYTURP̂RYM[YM[M]ROR\YRM̂\MPQRMkTÛY]̂XP̂Z\MZOM
PQRMYT̂PMYQ[WWMfRM[eeŴX[fWR̀

JKptM~ZP̂XRMPZMPQRMSTURPVbMPQRMgh\RUMZUMPQRMjZ\PU[XPZUMYQ[WWMfRMl[̂WR]MZUM]RŴqRUR]MPZMPQRM[]]URYYMYQZh\MZ\MPQRMe[iRM
Z\MhQ̂XQMPQR̂UMŶi\[PTURM[eeR[UỲ

JKpwM�QR\MPQ̂YMmZ\]MQ[YMfRR\MOTU\̂YQR]MPZMXZleWVMĥPQM[MYP[PTPZUVMZUMZPQRUMWRi[WMURxT̂URlR\PM̂\MPQRMWZX[P̂Z\MhQRURM
PQRMXZ\YPUTXP̂Z\Mh[YMPZMfRMeRUOZUlR]bM[\VMeUZq̂ŶZ\M̂\MPQ̂YMmZ\]MXZ\OŴXP̂\iMĥPQMY[̂]MYP[PTPZUVMZUMWRi[WMURxT̂URlR\PM
YQ[WWMfRM]RRlR]M]RWRPR]MQRUROUZlM[\]MeUZq̂ŶZ\YMXZ\OZUl̂\iMPZMYTXQMYP[PTPZUVMZUMZPQRUMWRi[WMURxT̂URlR\PMYQ[WWMfRM
]RRlR]M̂\XZUeZU[PR]MQRUR̂\̀M�QR\MYZMOTU\̂YQR]bMPQRM̂\PR\PM̂YMPQ[PMPQ̂YMmZ\]MYQ[WWMfRMXZ\YPUTR]M[YM[MYP[PTPZUVMfZ\]M[\]M
\ZPM[YM[MXZllZ\MW[hMfZ\]̀

JKp�K�����������
JKp�opK�������K��K���K��������K�����oM}QRMPZP[WM[lZT\PMe[V[fWRMfVMPQRMgh\RUMPZMPQRMjZ\PU[XPZUMT\]RUMPQRMjZ\YPUTXP̂Z\M
jZ\PU[XPM[OPRUM[WWMeUZeRUM[]kTYPlR\PYMQ[qRMfRR\Ml[]RbM̂\XWT]̂\iM[WWZh[\XRMPZMPQRMjZ\PU[XPZUMZOM[\VM[lZT\PYMURXR̂qR]M
ZUMPZMfRMURXR̂qR]MfVMPQRMgh\RUM̂\MYRPPWRlR\PMZOM̂\YTU[\XRMZUMZPQRUMXW[̂lYMOZUM][l[iRYMPZMhQ̂XQMPQRMjZ\PU[XPZUM̂YM
R\P̂PWR]bMUR]TXR]MfVM[WWMq[Ŵ]M[\]MeUZeRUMe[VlR\PYMl[]RMPZMZUMZ\MfRQ[WOMZOMPQRMjZ\PU[XPZUMT\]RUMPQRMjZ\YPUTXP̂Z\M
jZ\PU[XP̀

JKp�otK������������K��������oM}QRM[iURRlR\PMfRPhRR\MPQRMgh\RUM[\]MjZ\PU[XPZUM̂]R\P̂ÔR]MZ\MPQRMXZqRUMe[iRbM
\̂XWT]̂\iM[WWMjZ\PU[XPMvZXTlR\PYM[\]MXQ[\iRYMl[]RMPZMPQRM[iURRlR\PM[\]MPQRMjZ\PU[XPMvZXTlR\PỲM

JKp�owK����������K�������oM�[̂WTURMZOMPQRMjZ\PU[XPZUbMhQ̂XQMQ[YM\ZPMfRR\MURlR]̂R]MZUMh[̂qR]bMPZMeRUOZUlMZUMZPQRUĥYRM
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|[Ŝ_[̂QRT�}}[R̂
�a�a�w
c��k�hide�
{z�vT�awa�
|]]�\QS�T�VSX\UVR[
��awa�vT��awa�a�
cff�pdhgpki�jlknj�h�oeig
�a�a�vT�awatvTta�vT�z{vTta�vTta�a�vTtauawvTta�vTta��vT��a�aw
|PP\O�U]S
�a�a�vT�a�a�vT�a�vTwa�awvTwa��a�vTwa��a�vTwa��atvTwa��a��vT
�a�a�vTtawa�vT�wa�a�
cn�pgnhgpki
�awa�vT��awa��vT�wa�vT��awa�vTx�z�T
c �¡��¢��
�
cnd�pgedgvT£[}QVQ̂QOVTO}
�zxzx
|\R_Q̂[R̂vT�¤̂[V̂TO}T|X̂_O\Q̂¥
�a�vTwa��a�vT�a�vT�a�vT�a�vTuawvT�a�a�vT�awa�vT�a�vTta�vT
tawa�vTta�vTta�vTtauawvTta�vTta��a�vTta��awvT��a�vT��a�a�vT
�wa�a�vT�wa�a�vT��a�a�vT��a�a�vT��a�awvT��a�a�
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�joj�sm]̂eqj~om̂�fi
_̀b̀t]̂_̀au]̂c̀àa]̂ù_̀_]̂v̀d̀a]̂v̀c̀x]̂aẁ_̀_]̂aààa]̂
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\Ŵ_Ŵ
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slLiQvJNkcO�dZ[��������|�[|�
oà�à
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s�£PLOUJNPULJZ[��������|�[|�
ā̀à
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¦��¡����}�
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]ŴŴZ[̀̀ aoap



�����

�

����	
��������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ������%�&��������''������(���(��)�&��*+���
�����%����(�������
,����������( -�*�����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
�����(-�%�����%&�%�/(�
,�+��������%����(�������
,�
���������(��+��(�&
������0%(���
&���&�%����1#�1!2�3+�
����4#�4���#���&���5�&���6
�#��2�#��$$�0������7����(�
����4�$4���# ��(��
��,
����(%'� ��(�'����(�&�,
��

��8�����(��
�'� �%�&�%��
�'��9���(�&����%��
�&%����0�������������
���%���	
�����(:�+��(�
,�;��)�����+
����
����
��������)�
'%��
�( ��8%�'�
&
���,
<%�%�
���%��(��
�
=>?@ABC�?>D� E���"�"2#�F

G

HIJKLMNLOMPQRSTUPVLOSN
WXYXZ[\]X̂X̂[\]X̂X_[\]XYX_[\ZXWXY[\̀ab[\ZXZX̂[\ZX̂cX_[\̂YXY[\
_̂Xd
HIJKLMNLOMPQRSTUPVLOSN[\efghihjhki\kg
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X̂YXY[\�a�[\_XW[\_X̂YX̂c[\WXYXY[\WXYXd[\�X̂X_[\�XYXW[\dX̂X_[\
dX_Xd[\]XY[\]X_X̂[\ZXWXY[\̂c[\̂Y[\̂W[\̂tX̂X_
mnrfj�
tXWX̂XY[\ZX]Xt[\ZX̂cXY[\ZX̂cX_[\̂WXYXY[\̂tXYXd
mnrfj�[\~kipfij\kg
ZX̂cXY[\ZX̂cX_
mnr�f�p
YXYX_
HIKUVNKOSNQJ�QL�VQ��NV{Q�S{QRSN�VNOVNzV
l�a�
mnp�fiphki\kg\jvf\�kr�
tXWXY[\̂WX_
mnp�fiphki\kr\�fr�hisjhki\kg\jvf\~kijrsqj
tXWX̂X̂[\̂W
�M�VK
_X�[\_X]XYX̂[\dX_XdXW
�V{TONMLOSNQJ�QL�VQRSNL{MzLS{
l�al[\̂tX̂X�
�V{TONMLOSNQJ�QL�VQ��NV{Q�S{QRMIKV
tXWX̂X̂[\l�a}�Q̂tX̂X�
�V{TONMLOSNQJ�QL�VQ��NV{Q�S{QRSN�VNOVNzV
l�a�
�fr�hisjhki\kg\jvf\urqvhjfqj
WX̂X_
�fr�hisjhki\kg\jvf\~kijrsqjkr
ŴXYXY
�����������Q��QH�H���H���Q��Q���Q
R�����R�
l�
�VKLKQMN�Q�NKUVzLOSNK
_X̂X_[\_X_X_[\WXYXY[\WXYX�[\WXYXZ[\ZXWXY[\ZX]X_[\ZXZXY[\
ZX̂cX̂[\̂cX_XY[\̂̂ XWX̂[\̂YXYX̂[\l�a|
����
b
�OTV�Q�VPM�KQMN�Q��LVNKOSNKQS�
_XYXW[\_XdXW[\tXYX_[\dXYX̂[\dX_X̂[\dXW[\ba�[\ZXtX̂[\ZXd[\
ĉX_XY[\̂cXW[\̂WX_XY[\̂tX̂Xt[\̂tXYXt

�h�f\ h�hjp
YX̂XY[\YXY[\YXW[\_XYXY[\_X̂c[\_X̂̂ [\_X̂YXt[\_X̂tX̂[\WXY[\
tXY[\tX_[\tXW[\�XYXW[\dX_[\dXW[\]XY[\ZXY[\ZX_X̂[\ZX_X_[\ZXWX̂[\
ZXt[\ZX�[\ZXd[\ZX][\ZXZ[\ZX̂c[\̂̂ X̂X_[\̂YXY[\̂_Xt[\̂_Xd[\̂W[\
t̂X̂XY[\̂tXW
�OTVQ¡OTOLKQSNQRPMOTK
_XdXW[\̂cXYX][\l�a¢[\̂tX̂XY
�hjxf\jk\�kr�
ZX_XY[\ZX_X_
�{MNKTOKKOSNQS�Q�MLMQONQ�O�OLMPQ�S{T
la£
��R�¤����¥Q���QR����R����Q��Q¦��§
l}
�NzS�V{ON�QS�Q¦S{̈
l}al
©igkrfpffi\~ki�hjhkip[\~kiqfsxf�\kr\©i�ikªi
_XdXW[\]X_X̂[\̂cX_
©ihj\«rhqfp
dX_X_XY[\dX_XW
©pf\kg\ekqn�fijp
X̂̂X̂[\̂Xt[\YXYXt[\_X̂YX�[\tX_
�KVQS�QHOLV
�al�[\�X̂X̂[\�XYX̂
¤MPIVK�QHz�V�IPVQS�
à}[\ZX_X̂
�sh�fr\kg\~xsh�p\o�\jvf\urqvhjfqj
_̂XWXY
�sh�fr\kg\~xsh�p\o�\jvf\~kijrsqjkr
ZX̂cXt[\̂_XWXY[\̂tX̂X�
�sh�fr\kg\~xsh�p\o�\jvf\¬ªifr
ZXZX_[\ZX̂cX_[\ZX̂cXW[\̂YXYXYX̂[\̂_XWXY[\̂WXYXW[\̂tX̂X�
�sh�fr\kg\~kipfnfijhsx\es�s®fp
ŴXYXW[\̂tX̂X�
�sh�fr\kg\ hfip
ZX̂cXY[\ZX̂cXW
¦MO�V{KQS�QHIJ{S�MLOSN
�X̂X̂[\lla�a¢
¦M{{MNL�
_Xt[\WXYXZ[\ZX_X_[\ZX]XW[\ZXZX̂[\ZX̂cXW[\̂YXYXY[\̂_Xd
�fsjvfr\efxs�p
t̂X̂XtXY
¦S{̈[\efghihjhki\kg
lala�
�rhjjfi\~kipfij
X̂tXY[\_XWXY[\_XdXW[\_X̂YX][\_X̂WXY[\WX̂XY[\ZX_XY[\ZX]Xt[\
ZXZX̂[\ZX̂cXY[\ZX̂cX_[\̂̂ XWX̂[\̂_XY[\̂_XWXY[\̂tXWXWXY
�rhjjfi\̄ijfr�rfjsjhkip
WXYX̂̂ [\WXYX̂Y
�rhjjfi\°kjhqf
YX_[\YXW[\_X_X̂[\_XZ[\_X̂YXZ[\_X̂YX̂c[\tXYX̂[\]XYXY[\ZXd[\
ZX̂c[\̂cXYXY[\̂cX_[\̂̂ X̂X_[\̂YXYXY[\̂YXYXW[\l�a�[\̂W[\
t̂XWX̂
�rhjjfi\¬r�frp
X̂̂X̂[\YX_[\_XZ[\d[\]XYXY[\̂YX̂[\̂YXY[\̂_XtXY[\̂WX_X̂[\
t̂X̂XY
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HIJKLMNOPOOOQNRNIHMOSITUKVKTRV
WOPXPOYHVKLOZN[KRKJKTRV
WOPXPXPOJ\NOLTRJIHLJOZTL]̂ NRJV
_̀abcdefghifbjdiklaefmbhgabaeklaghfanboebf̀abpqgaalaefbrafsaaebf̀abtseagbhenbcdefghifdgbùagaoehvfagbf̀ab
pqgaalaefwbhenbidemomfbdvbf̀abpqgaalaefxbcdenofodembdvbf̀abcdefghifbuyaeaghzxb{k||zalaefhg}bhenbdf̀agbcdenofodemwxb
jghsoeqmxb{|aiovoihfodemxbpnnaenhbommkanb|godgbfdba~aikfodebdvbf̀abcdefghifxbdf̀agbndiklaefmbzomfanboebf̀abpqgaalaefb
henb�dnovoihfodembommkanbhvfagba~aikfodebdvbf̀abcdefghif�bpb�dnovoihfodebombu�wbhbsgoffaebhlaenlaefbfdbf̀abcdefghifb
moqeanbr}brdf̀b|hgfoamxbu�wbhbc̀heqabtgnagxbu�wbhbcdemfgkifodebc̀heqabjogaifo�abdgbu�wbhbsgoffaebdgnagbvdgbhbloedgb
ìheqaboebf̀ab�dg�bommkanbr}bf̀abpgìofaif�b�ezammbm|aiovoihzz}baeklaghfanboebf̀abpqgaalaefxbf̀abcdefghifb
jdiklaefmbndbedfboeizknabf̀abhn�agfomalaefbdgboe�ofhfodebfdbronxb�emfgkifodembfdb�onnagmxbmhl|zabvdglmxbdf̀agb
oevdglhfodebvkgeom̀anbr}bf̀abtseagboebhefoio|hfodebdvbgaiao�oeqbronmbdgb|gd|dmhzmxbf̀abcdefghifdg�mbronbdgb|gd|dmhzxbdgb
|dgfodembdvbpnnaenhbgazhfoeqbfdbronnoeqbga�kogalaefm�

WOPXPX�OJ\NOLTRJIHLJ
_̀abcdefghifbjdiklaefmbvdglbf̀abcdefghifbvdgbcdemfgkifode�b_̀abcdefghifbga|gamaefmbf̀abaefogabhenboefaqghfanb
hqgaalaefbrafsaaebf̀ab|hgfoamb̀agafdbhenbmk|agmanamb|godgbeaqdfohfodemxbga|gamaefhfodembdgbhqgaalaefmxbaof̀agbsgoffaeb
dgbdghz�b_̀abcdefghifblh}brabhlaenanbdgbldnovoanbdez}br}bhb�dnovoihfode�b_̀abcdefghifbjdiklaefmbm̀hzzbedfbrab
idemfgkanbfdbigahfabhbidefghifkhzbgazhfodem̀o|bdvbhe}b�oenbu�wbrafsaaebf̀abcdefghifdgbhenbf̀abpgìofaifbdgbf̀ab
pgìofaif�mbidemkzfhefmxbu�wbrafsaaebf̀abtseagbhenbhb{kridefghifdgbdgbhb{kr�mkridefghifdgxbu�wbrafsaaebf̀abtseagb
henbf̀abpgìofaifbdgbf̀abpgìofaif�mbidemkzfhefmbdgbu�wbrafsaaebhe}b|agmdembdgbaefofoambdf̀agbf̀hebf̀abtseagbhenbf̀ab
cdefghifdg�b_̀abpgìofaifbm̀hzzxb̀dsa�agxbrabaefofzanbfdb|agvdglheiabhenbaevdgialaefbdvbdrzoqhfodembkenagbf̀ab
cdefghifboefaenanbfdbvhiozofhfab|agvdglheiabdvbf̀abpgìofaif�mbnkfoam�

WOPXPX�OJ\NO�TI�
_̀abfaglb��dg��blahembf̀abidemfgkifodebhenbmag�oiambga�koganbr}bf̀abcdefghifbjdiklaefmxbs̀af̀agbidl|zafanbdgb
|hgfohzz}bidl|zafanxbhenboeizknambhzzbdf̀agbzhrdgxblhfagohzmxba�ko|laefbhenbmag�oiamb|gd�onanbdgbfdbrab|gd�onanbr}bf̀ab
cdefghifdgbfdbvkzvozzbf̀abcdefghifdg�mbdrzoqhfodem�b_̀ab�dg�blh}bidemfofkfabf̀abs̀dzabdgbhb|hgfbdvbf̀ab�gd�aif�

WOPXPX�OJ\NOSIT�NLJ
_̀ab�gd�aifbombf̀abfdfhzbidemfgkifodebdvbs̀oìbf̀ab�dg�b|agvdglanbkenagbf̀abcdefghifbjdiklaefmblh}brabf̀abs̀dzabdgb
hb|hgfbhenbs̀oìblh}boeizknabidemfgkifodebr}bf̀abtseagbhenbr}bma|hghfabidefghifdgm�

WOPXPX�OJ\NOZIH�KRQV
_̀abjghsoeqmbhgabf̀abqgh|̀oibhenb|oifdgohzb|dgfodembdvbf̀abcdefghifbjdiklaefmbm̀dsoeqbf̀abnamoqexbzdihfodebhenb
nolaemodembdvbf̀ab�dg�xbqaeaghzz}boeizknoeqb|zhemxbaza�hfodemxbmaifodemxbnafhozmxbmìankzambhenbnohqghlm�

WOPXPX�OJ\NOVSNLK[KLHJKTRV
_̀ab{|aiovoihfodembhgabf̀hfb|dgfodebdvbf̀abcdefghifbjdiklaefmbidemomfoeqbdvbf̀absgoffaebga�kogalaefmbvdgblhfagohzmxb
a�ko|laefxbm}mfalmxbmfhenhgnmbhenbsdg�lhem̀o|bvdgbf̀ab�dg�xbhenb|agvdglheiabdvbgazhfanbmag�oiam�

WOPXPX�OKRVJI]̂ NRJVOT[OVNIUKLN
�emfgklaefmbdvb{ag�oiabhgabga|gamaefhfodemxboebhe}blanoklbdvba~|gammodebedsb�edsebdgbzhfagbna�azd|anxbdvbf̀abfheqorzab
henboefheqorzabigahfo�absdg�b|agvdglanbr}bf̀abpgìofaifbhenbf̀abpgìofaif�mbidemkzfhefmbkenagbf̀aogbgam|aifo�ab
|gdvammodehzbmag�oiambhqgaalaefm�b�emfgklaefmbdvb{ag�oiablh}boeizknaxbsof̀dkfbzolofhfodexbmfknoamxbmkg�a}mxbldnazmxb
m�afìamxbnghsoeqmxbm|aiovoihfodemxbhenbdf̀agbmolozhgblhfagohzm�

WOPXPX�OKRKJKHMOZNLKVKTRÔH�NI
_̀ab�eofohzbjaiomodeb�h�agbombf̀ab|agmdebonaefovoanboebf̀abpqgaalaefbfdbgaenagboeofohzbnaiomodembdebczholmboeb
hiidgnheiabsof̀b{aifodeb����bhenbiagfov}bfagloehfodebdvbf̀abpqgaalaefbkenagb{aifodeb�������b

WOPX�OLTIINMHJKTROHRZOKRJNRJOT[OJ\NOLTRJIHLJOZTL]̂ NRJV
WOPX�XPb_̀aboefaefbdvbf̀abcdefghifbjdiklaefmbombfdboeizknabhzzbofalmbeaiammhg}bvdgbf̀ab|gd|agba~aikfodebhenbidl|zafodeb
dvbf̀ab�dg�br}bf̀abcdefghifdg�b_̀abcdefghifbjdiklaefmbhgabidl|zalaefhg}xbhenbs̀hfbombga�koganbr}bdeabm̀hzzbrabhmb
roenoeqbhmbovbga�koganbr}bhzz�b|agvdglheiabr}bf̀abcdefghifdgbm̀hzzbrabga�koganbdez}bfdbf̀aba~faefbidemomfaefbsof̀bf̀ab
cdefghifbjdiklaefmbhenbgahmdehrz}boevaghrzabvgdlbf̀albhmbraoeqbeaiammhg}bfdb|gdnkiabf̀aboenoihfanbgamkzfm�b
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IJKLMLMNOPQRSTURVTWSNWXNVYZN[\Z]TXT]RVTWŜNTSVWN_T̀T̂TWŜaN̂Z]VTWŜNRS_NRPVT]bẐaNRS_NRPPRSQZcZSVNWXNdPReTSQ̂N̂YRbbNSWVN
]WSVPWbNVYZNfWSVPR]VWPNTSN_T̀T_TSQNVYZNgWPhNRcWSQN[ij]WSVPR]VWP̂NWPNTSNẐVRjbT̂YTSQNVYZNZkVZSVNWXNgWPhNVWNjZN
\ZPXWPcZ_NjlNRSlNVPR_Zm

IJKLMLnNoSbẐ̂NWVYZPeT̂ZN̂VRVZ_NTSNVYZNfWSVPR]VNdW]icZSV̂aNeWP_̂NVYRVNYR̀ZNeZbbphSWeSNVZ]YST]RbNWPN]WŜVPi]VTWSN
TS_îVPlNcZRSTSQ̂NRPZNîZ_NTSNVYZNfWSVPR]VNdW]icZSV̂NTSNR]]WP_RS]ZNeTVYN̂i]YNPZ]WQSTUZ_NcZRSTSQ̂m

IJKLnJqrsturvtwrutxy
zZPĉN]R\TVRbTUZ_NTSNVYẐZN{ZSZPRbNfWS_TVTWŜNTS]bi_ZNVYŴZNVYRVNRPZN|}~N̂\Z]TXT]RbblN_ZXTSZ_aN|�~NVYZNVTVbẐNWXNSicjZPZ_N
RPVT]bẐNWPN|�~NVYZNVTVbẐNWXNWVYZPN_W]icZSV̂N\ijbT̂YZ_NjlNVYZN�cZPT]RSN�ŜVTViVZNWXN�P]YTVZ]V̂m

IJKL�Jtyu��s��urutxy
�SNVYZNTSVZPẐVNWXNjPZ̀TVlNVYZNfWSVPR]VNdW]icZSV̂NXPZ�iZSVblNWcTVNcW_TXlTSQNeWP_̂N̂i]YNR̂N�Rbb�NRS_N�RSl�NRS_NRPVT]bẐN
î]YNR̂N�VYZ�NRS_N�RSa�NjiVNVYZNXR]VNVYRVNRNcW_TXTZPNWPNRSNRPVT]bZNT̂NRĵZSVNXPWcNWSZN̂VRVZcZSVNRS_NR\\ZRP̂NTSNRSWVYZPNT̂N
SWVNTSVZS_Z_NVWNRXXZ]VNVYZNTSVZP\PZVRVTWSNWXNZTVYZPN̂VRVZcZSVm

IJKL�Jx�y����tsJry�J���Jx�J��r�ty���J�s�qt�tqrutxy�Jry�Jxu���Jty�u����yu�Jx�J����tq�
IJKL�LKNzYZN�P]YTVZ]VNRS_NVYZN�P]YTVZ]V�̂N]WŜibVRSV̂N̂YRbbNjZN_ZZcZ_NVYZNRiVYWP̂NRS_NWeSZP̂NWXNVYZTPNPẐ\Z]VT̀ZN
�ŜVPicZSV̂NWXN[ZP̀T]ZaNTS]bi_TSQNVYZNdPReTSQ̂NRS_N[\Z]TXT]RVTWŜaNRS_NeTbbNPZVRTSNRbbN]WccWSNbReaN̂VRViVWPlNRS_NWVYZPN
PẐZP̀Z_NPTQYV̂aNTS]bi_TSQN]W\lPTQYV̂mNzYZNfWSVPR]VWPaN[ij]WSVPR]VWP̂aN[ijp̂ij]WSVPR]VWP̂aNRS_NcRVZPTRbNWPNZ�iT\cZSVN
î\\bTZP̂N̂YRbbNSWVNWeSNWPN]bRTcNRN]W\lPTQYVNTSNVYZN�ŜVPicZSV̂NWXN[ZP̀T]ZmN[ijcTVVRbNWPN_T̂VPTjiVTWSNVWNcZZVNWXXT]TRbN
PZQibRVWPlNPZ�iTPZcZSV̂NWPNXWPNWVYZPN\iP\ŴẐNTSN]WSSZ]VTWSNeTVYNVYT̂N�PW�Z]VNT̂NSWVNVWNjZN]WŜVPiZ_NR̂N\ijbT]RVTWSNTSN
_ZPWQRVTWSNWXNVYZN�P]YTVZ]V�̂NWPN�P]YTVZ]V�̂N]WŜibVRSV̂�NPẐZP̀Z_NPTQYV̂m

IJKL�LMNzYZNfWSVPR]VWPaN[ij]WSVPR]VWP̂aN[ijp̂ij]WSVPR]VWP̂NRS_NcRVZPTRbNWPNZ�iT\cZSVN̂i\\bTZP̂NRPZNRiVYWPTUZ_NVWNîZN
RS_NPZ\PW_i]ZNVYZN�ŜVPicZSV̂NWXN[ZP̀T]ZN\PẀT_Z_NVWNVYZcN̂WbZblNRS_NZk]bîT̀ZblNXWPNZkZ]iVTWSNWXNVYZNgWPhmN�bbN
]W\TẐNcR_ZNiS_ZPNVYT̂NRiVYWPTURVTWSN̂YRbbNjZRPNVYZN]W\lPTQYVNSWVT]ZaNTXNRSlaN̂YWeSNWSNVYZN�ŜVPicZSV̂NWXN[ZP̀T]ZmNzYZN
fWSVPR]VWPaN[ij]WSVPR]VWP̂aN[ijp̂ij]WSVPR]VWP̂aNRS_NcRVZPTRbNWPNZ�iT\cZSVN̂i\\bTZP̂NcRlNSWVNîZNVYZN�ŜVPicZSV̂NWXN
[ZP̀T]ZNWSNWVYZPN\PW�Z]V̂NWPNXWPNR__TVTWŜNVWNVYT̂N�PW�Z]VNWiV̂T_ZNVYZN̂]W\ZNWXNVYZNgWPhNeTVYWiVNVYZN̂\Z]TXT]NePTVVZSN
]WŜZSVNWXNVYZNOeSZPaN�P]YTVZ]VNRS_NVYZN�P]YTVZ]V�̂N]WŜibVRSV̂mN

IJKL�Ju�ry��t��txyJx�J�rurJtyJ�t�turvJ�x��
�XNVYZN\RPVTẐNTSVZS_NVWNVPRŜcTVN�ŜVPicZSV̂NWXN[ZP̀T]ZNWPNRSlNWVYZPNTSXWPcRVTWSNWPN_W]icZSVRVTWSNTSN_TQTVRbNXWPcaNVYZlN
ŶRbbNZS_ZR̀WPNVWNẐVRjbT̂YNSZ]Ẑ̂RPlN\PWVW]Wb̂NQẀZPSTSQN̂i]YNVPRŜcT̂̂TWŜaNiSbẐ̂NWVYZPeT̂ZNRbPZR_lN\PẀT_Z_NTSNVYZN
�QPZZcZSVNWPNVYZNfWSVPR]VNdW]icZSV̂m

r�utqv�JMJJJx�y��
IJMLKJ��y��rv
IJMLKLKNzYZNOeSZPNT̂NVYZN\ZP̂WSNWPNZSVTVlNT_ZSVTXTZ_NR̂N̂i]YNTSNVYZN�QPZZcZSVNRS_NT̂NPZXZPPZ_NVWNVYPWiQYWiVNVYZNfWSVPR]VN
dW]icZSV̂NR̂NTXN̂TSQibRPNTSNSicjZPmNzYZNOeSZPN̂YRbbN_ẐTQSRVZNTSNePTVTSQNRNPZ\PẐZSVRVT̀ZNeYWN̂YRbbNYR̀ZNZk\PẐ̂N
RiVYWPTVlNVWNjTS_NVYZNOeSZPNeTVYNPẐ\Z]VNVWNRbbNcRVVZP̂NPZ�iTPTSQNVYZNOeSZP�̂NR\\PẀRbNWPNRiVYWPTURVTWSmN�k]Z\VNR̂N
WVYZPeT̂ZN\PẀT_Z_NTSN[Z]VTWSN�m�m}aNVYZN�P]YTVZ]VN_WẐNSWVNYR̀ZN̂i]YNRiVYWPTVlmNzYZNVZPcN�OeSZP�NcZRŜNVYZNOeSZPN
WPNVYZNOeSZP�̂NRiVYWPTUZ_NPZ\PẐZSVRVT̀Zm

IJMLKLMNzYZNOeSZPN̂YRbbNXiPST̂YNVWNVYZNfWSVPR]VWPNeTVYTSNXTXVZZSN_Rl̂NRXVZPNPZ]ZT\VNWXNRNePTVVZSNPZ�iẐVaNTSXWPcRVTWSN
SZ]Ẑ̂RPlNRS_NPZbZ̀RSVNXWPNVYZNfWSVPR]VWPNVWNZ̀RbiRVZaNQT̀ZNSWVT]ZNWXNWPNZSXWP]ZNcZ]YRST]�̂NbTZSNPTQYV̂mN[i]YN
TSXWPcRVTWSN̂YRbbNTS]bi_ZNRN]WPPZ]VN̂VRVZcZSVNWXNVYZNPZ]WP_NbZQRbNVTVbZNVWNVYZN\PW\ZPVlNWSNeYT]YNVYZN�PW�Z]VNT̂NbW]RVZ_aN
îiRbblNPZXZPPZ_NVWNR̂NVYZN̂TVZaNRS_NVYZNOeSZP�̂NTSVZPẐVNVYZPZTSm

IJMLMJty�x��rutxyJry�J����tq��J����t���Jx�Ju��Jx�y��
IJMLMLKN�PTWPNVWN]WccZS]ZcZSVNWXNVYZNgWPhaNVYZNfWSVPR]VWPNcRlNPZ�iẐVNTSNePTVTSQNVYRVNVYZNOeSZPN\PẀT_ZNPZR̂WSRjbZN
Z̀T_ZS]ZNVYRVNVYZNOeSZPNYR̂NcR_ZNXTSRS]TRbNRPPRSQZcZSV̂NVWNXibXTbbNVYZNOeSZP�̂NWjbTQRVTWŜNiS_ZPNVYZNfWSVPR]VmN
zYZPZRXVZPaNVYZNfWSVPR]VWPNcRlNWSblNPZ�iẐVN̂i]YNZ̀T_ZS]ZNTXN|}~NVYZNOeSZPNXRTb̂NVWNcRhZN\RlcZSV̂NVWNVYZNfWSVPR]VWPN
R̂NVYZNfWSVPR]VNdW]icZSV̂NPZ�iTPZ�N|�~NRN]YRSQZNTSNVYZNgWPhNcRVZPTRbblN]YRSQẐNVYZNfWSVPR]VN[ic�NWPN|�~NVYZN
fWSVPR]VWPNT_ZSVTXTẐNTSNePTVTSQNRNPZR̂WSRjbZN]WS]ZPSNPZQRP_TSQNVYZNOeSZP�̂NRjTbTVlNVWNcRhZN\RlcZSVNeYZSN_iZmNzYZN
OeSZPN̂YRbbNXiPST̂YN̂i]YNZ̀T_ZS]ZNR̂NRN]WS_TVTWSN\PZ]Z_ZSVNVWN]WccZS]ZcZSVNWPN]WSVTSiRVTWSNWXNVYZNgWPhNWPNVYZN
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HIJKLIMNIONKPQNRIJSNTOOQUKQVNWXNTNYTKQJLTZNUPTM[Q\N]OKQJNKPQN̂_MQJNÒJMLaPQaNKPQNQbLVQMUQcNKPQN̂_MQJNaPTZZNMIKN
YTKQJLTZZXNbTJXNàUPNOLMTMULTZNTJJTM[QYQMKaN_LKPÌKNHJLIJNMIKLUQNKINKPQNdIMKJTUKIJ\N

efghghgNijUQHKNOIJNHQJYLKaNTMVNOQQaNKPTKNTJQNKPQNJQaHIMaLWLZLKXNIONKPQNdIMKJTUKIJǸMVQJNKPQNdIMKJTUKNkIÙYQMKacN
LMUZ̀VLM[NKPIaQNJQl̀LJQVǸMVQJNmQUKLIMNn\o\pcNKPQN̂_MQJNaPTZZNaQÙJQNTMVNHTXNOIJNMQUQaaTJXNTHHJIbTZacNQTaQYQMKacN
TaaQaaYQMKaNTMVNUPTJ[QaNJQl̀LJQVNOIJNUIMaKJ̀UKLIMcǸaQNIJNIUÙHTMUXNIONHQJYTMQMKNaKJ̀UK̀JQaNIJNOIJNHQJYTMQMKN
UPTM[QaNLMNQjLaKLM[NOTULZLKLQa\

efghghqNrPQN̂_MQJNaPTZZNÒJMLaPNàJbQXaNVQaUJLWLM[NHPXaLUTZNUPTJTUKQJLaKLUacNZQ[TZNZLYLKTKLIMaNTMVǸKLZLKXNZIUTKLIMaNOIJN
KPQNaLKQNIONKPQNsJItQUKcNTMVNTNZQ[TZNVQaUJLHKLIMNIONKPQNaLKQ\NrPQNdIMKJTUKIJNaPTZZNWQNQMKLKZQVNKINJQZXNIMNKPQNTUÙJTUXNION
LMOIJYTKLIMNÒJMLaPQVNWXNKPQN̂_MQJNẀKNaPTZZNQjQJULaQNHJIHQJNHJQUT̀KLIMaNJQZTKLM[NKINKPQNaTOQNHQJOIJYTMUQNIONKPQN
RIJS\

efghghuNrPQN̂_MQJNaPTZZNÒJMLaPNLMOIJYTKLIMNIJNaQJbLUQaNJQl̀LJQVNIONKPQN̂_MQJNWXNKPQNdIMKJTUKNkIÙYQMKaN_LKPN
JQTaIMTWZQNHJIYHKMQaa\NrPQN̂_MQJNaPTZZNTZaINÒJMLaPNTMXNIKPQJNLMOIJYTKLIMNIJNaQJbLUQaǸMVQJNKPQN̂_MQJvaNUIMKJIZNTMVN
JQZQbTMKNKINKPQNdIMKJTUKIJvaNHQJOIJYTMUQNIONKPQNRIJSN_LKPNJQTaIMTWZQNHJIYHKMQaaNTOKQJNJQUQLbLM[NKPQNdIMKJTUKIJvaN
_JLKKQMNJQl̀QaKNOIJNàUPNLMOIJYTKLIMNIJNaQJbLUQa\

efghghwNxMZQaaNIKPQJ_LaQNHJIbLVQVNLMNKPQNdIMKJTUKNkIÙYQMKacNKPQN̂_MQJNaPTZZNÒJMLaPNKINKPQNdIMKJTUKIJNIMQNUIHXNION
KPQNdIMKJTUKNkIÙYQMKaNOIJNH̀JHIaQaNIONYTSLM[NJQHJIV̀UKLIMaNH̀JàTMKNKINmQUKLIMNp\y\z\

efghqf{|}~���f�����f�{f��{�f��~f|{��
�ONKPQNdIMKJTUKIJNOTLZaNKINUIJJQUKNRIJSNKPTKNLaNMIKNLMNTUUIJVTMUQN_LKPNKPQNJQl̀LJQYQMKaNIONKPQNdIMKJTUKNkIÙYQMKaNTaN
JQl̀LJQVNWXNmQUKLIMNpz\zNIJNJQHQTKQVZXNOTLZaNKINUTJJXNÌKNRIJSNLMNTUUIJVTMUQN_LKPNKPQNdIMKJTUKNkIÙYQMKacNKPQN̂_MQJN
YTXNLaàQNTN_JLKKQMNIJVQJNKINKPQNdIMKJTUKIJNKINaKIHNKPQNRIJScNIJNTMXNHIJKLIMNKPQJQIOcǸMKLZNKPQNUT̀aQNOIJNàUPNIJVQJNPTaN
WQQMNQZLYLMTKQV�NPI_QbQJcNKPQNJL[PKNIONKPQN̂_MQJNKINaKIHNKPQNRIJSNaPTZZNMIKN[LbQNJLaQNKINTNV̀KXNIMNKPQNHTJKNIONKPQN̂_MQJN
KINQjQJULaQNKPLaNJL[PKNOIJNKPQNWQMQOLKNIONKPQNdIMKJTUKIJNIJNTMXNIKPQJNHQJaIMNIJNQMKLKXcNQjUQHKNKINKPQNQjKQMKNJQl̀LJQVNWXN
mQUKLIMN�\p\n\

efghuf{|}~���f�����f�{f�����f{��f��~f|{��
�ONKPQNdIMKJTUKIJNVQOT̀ZKaNIJNMQ[ZQUKaNKINUTJJXNÌKNKPQNRIJSNLMNTUUIJVTMUQN_LKPNKPQNdIMKJTUKNkIÙYQMKaNTMVNOTLZaN
_LKPLMNTNKQM�VTXNHQJLIVNTOKQJNJQUQLHKNION_JLKKQMNMIKLUQNOJIYNKPQN̂_MQJNKINUIYYQMUQNTMVNUIMKLM̀QNUIJJQUKLIMNIONàUPN
VQOT̀ZKNIJNMQ[ZQUKN_LKPNVLZL[QMUQNTMVNHJIYHKMQaacNKPQN̂_MQJNYTXcN_LKPÌKNHJQt̀VLUQNKINIKPQJNJQYQVLQaNKPQN̂_MQJNYTXN
PTbQcNUIJJQUKNàUPNVQOLULQMULQa\N�MNàUPNUTaQNTMNTHHJIHJLTKQNdPTM[QN̂JVQJNaPTZZNWQNLaàQVNVQV̀UKLM[NOJIYNHTXYQMKaN
KPQMNIJNKPQJQTOKQJNV̀QNKPQNdIMKJTUKIJNKPQNJQTaIMTWZQNUIaKNIONUIJJQUKLM[NàUPNVQOLULQMULQacNLMUZ̀VLM[N̂_MQJvaNQjHQMaQaN
TMVNUIYHQMaTKLIMNOIJNKPQN]JUPLKQUKvaNTVVLKLIMTZNaQJbLUQaNYTVQNMQUQaaTJXNWXNàUPNVQOT̀ZKcNMQ[ZQUKNIJNOTLZ̀JQ\Nm̀UPN
TUKLIMNWXNKPQN̂_MQJNTMVNTYÌMKaNUPTJ[QVNKINKPQNdIMKJTUKIJNTJQNWIKPNàWtQUKNKINHJLIJNTHHJIbTZNIONKPQN]JUPLKQUK\N�ON
HTXYQMKaNKPQMNIJNKPQJQTOKQJNV̀QNKPQNdIMKJTUKIJNTJQNMIKNàOOLULQMKNKINUIbQJNàUPNTYÌMKacNKPQNdIMKJTUKIJNaPTZZNHTXNKPQN
VLOOQJQMUQNKINKPQN̂_MQJ\

������~fqfff�{}�����{�
efqh�f�~}~���
efqh�h�NrPQNdIMKJTUKIJNLaNKPQNHQJaIMNIJNQMKLKXNLVQMKLOLQVNTaNàUPNLMNKPQN][JQQYQMKNTMVNLaNJQOQJJQVNKINKPJÌ[PÌKNKPQN
dIMKJTUKNkIÙYQMKaNTaNLONaLM[̀ZTJNLMNM̀YWQJ\NrPQNdIMKJTUKIJNaPTZZNWQNZT_ÒZZXNZLUQMaQVcNLONJQl̀LJQVNLMNKPQNt̀JLaVLUKLIMN
_PQJQNKPQNsJItQUKNLaNZIUTKQV\NrPQNdIMKJTUKIJNaPTZZNVQaL[MTKQNLMN_JLKLM[NTNJQHJQaQMKTKLbQN_PINaPTZZNPTbQNQjHJQaaN
T̀KPIJLKXNKINWLMVNKPQNdIMKJTUKIJN_LKPNJQaHQUKNKINTZZNYTKKQJaǸMVQJNKPLaNdIMKJTUK\NrPQNKQJYN�dIMKJTUKIJ�NYQTMaNKPQN
dIMKJTUKIJNIJNKPQNdIMKJTUKIJvaNT̀KPIJL�QVNJQHJQaQMKTKLbQ\

efqh�hgNrPQNdIMKJTUKIJNaPTZZNHQJOIJYNKPQNRIJSNLMNTUUIJVTMUQN_LKPNKPQNdIMKJTUKNkIÙYQMKa\

efqh�hqNrPQNdIMKJTUKIJNaPTZZNMIKNWQNJQZLQbQVNIONIWZL[TKLIMaNKINHQJOIJYNKPQNRIJSNLMNTUUIJVTMUQN_LKPNKPQNdIMKJTUKN
kIÙYQMKaNQLKPQJNWXNTUKLbLKLQaNIJNV̀KLQaNIONKPQN]JUPLKQUKNLMNKPQN]JUPLKQUKvaNTVYLMLaKJTKLIMNIONKPQNdIMKJTUKcNIJNWXNKQaKacN
LMaHQUKLIMaNIJNTHHJIbTZaNJQl̀LJQVNIJNHQJOIJYQVNWXNHQJaIMaNIJNQMKLKLQaNIKPQJNKPTMNKPQNdIMKJTUKIJ\
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IJKLMJNOPQORJSTJUSVWNXUWJYSUZ[OVW\JXVYJTQO]YJUSVYQWQSV\Ĵ_JUSVWNXUWSN
IJKLML̀abcdefghijaikagldamijgnoegapqagldamijgnoeginahraoandsndrdjgoghijaglogagldamijgnoeginalorathrhgduagldarhgdvapdeiwda
xdjdnoyyqakowhyhonazhglayieoyaeijuhghijrafjudnazlhelaglda{in|ahragiapdasdnkinwduaojuaeinndyogduasdnrijoyaiprdntoghijra
zhgland}fhndwdjgraikagldamijgnoega~iefwdjgr�

IJKLMLMa�deofrdagldamijgnoega~iefwdjgraondaeiwsydwdjgonqvagldamijgnoeginarloyyvapdkindargonghjxadoelasinghijaikaglda
{in|vaeondkfyyqargfuqaojuaeiwsondagldatonhiframijgnoega~iefwdjgrandyoghtdagiaglogasinghijaikaglda{in|vaorazdyyaoraglda
hjkinwoghijakfnjhrlduapqaglda�zjdnasfnrfojgagia�deghija�����varloyyago|dakhdyuawdorfndwdjgraikaojqadchrghjxa
eijuhghijrandyogduagiaglogasinghijaikaglda{in|vaojuarloyyaiprdntdaojqaeijuhghijraogagldarhgdaokkdeghjxahg�a�ldrda
ipyhxoghijraondakinagldasfnsirdaikakoehyhgoghjxaeiinuhjoghijaojuaeijrgnfeghijapqagldamijgnoeginaojuaondajigakinaglda
sfnsirdaikauhreitdnhjxadnninrvaiwhrrhijrvainahjeijrhrgdjehdrahjagldamijgnoega~iefwdjgr�alizdtdnvagldamijgnoeginarloyya
sniwsgyqandsingagiaglda�nelhgdegaojqadnninrvahjeijrhrgdjehdrainaiwhrrhijrauhreitdnduapqainawouda|jizjagiaglda
mijgnoeginaoraoand}fdrgakinahjkinwoghijahjarfelakinwaoraglda�nelhgdegawoqand}fhnd�a�gahrandeixjh�duaglogagldamijgnoegin�ra
ndthdzahrawoudahjagldamijgnoegin�raeosoehgqaoraoaeijgnoeginaojuajigaoraoayhedjrduaudrhxjasnikdrrhijoyvafjydrraigldnzhrda
rsdehkheoyyqasnithuduahjagldamijgnoega~iefwdjgr�a

IJKLMLKa�ldamijgnoeginahrajigand}fhnduagiaoredngohjaglogagldamijgnoega~iefwdjgraondahjaoeeinuojedazhglaossyheopydayozrva
rgogfgdrvainuhjojedrvaeiudrvanfydraojuandxfyoghijrvainayozkfyainudnraikasfpyheaofglinhghdrvapfgagldamijgnoeginarloyya
sniwsgyqandsingagiaglda�nelhgdegaojqajijeijkinwhgqauhreitdnduapqainawouda|jizjagiagldamijgnoeginaoraoand}fdrgakina
hjkinwoghijahjarfelakinwaoraglda�nelhgdegawoqand}fhnd�

IJKLML�a�kagldamijgnoeginapdyhdtdraglogaouuhghijoyaeirgainaghwdahrahjtiytduapdeofrdaikaeyonhkheoghijrainahjrgnfeghijraglda
�nelhgdegahrrfdrahjandrsijrdagiagldamijgnoegin�rajighedrainand}fdrgrakinahjkinwoghijasfnrfojgagia�deghijra�����aina�����va
gldamijgnoeginarloyyawo|damyohwraorasnithuduahja�ngheyda���a�kagldamijgnoeginakohyragiasdnkinwagldaipyhxoghijraika
�deghijra�����aina�����vagldamijgnoeginarloyyasoqarfelaeirgraojuauowoxdragiaglda�zjdnaorazifyualotdapddjaotihuduahka
gldamijgnoeginalouasdnkinwduarfelaipyhxoghijr�a�kagldamijgnoeginasdnkinwraglirdaipyhxoghijrvagldamijgnoeginarloyyajiga
pdayhopydagiaglda�zjdnaina�nelhgdegakinauowoxdrandrfyghjxakniwadnninrvahjeijrhrgdjehdrainaiwhrrhijrahjagldamijgnoega
~iefwdjgrvakinauhkkdndjedrapdgzddjakhdyuawdorfndwdjgrainaeijuhghijraojuagldamijgnoega~iefwdjgrvainakina
jijeijkinwhghdraikagldamijgnoega~iefwdjgragiaossyheopydayozrvargogfgdrvainuhjojedrvaeiudrvanfydraojuandxfyoghijrvaojua
yozkfyainudnraikasfpyheaofglinhghdr�

IJKLKJ\Z�ONPQ\QSVJXVYJUSV\WNZUWQSVJ�NSUOYZNO\
IJKLKL̀a�ldamijgnoeginarloyyarfsdnthrdaojuauhndegaglda{in|vafrhjxagldamijgnoegin�rapdrgar|hyyaojuaoggdjghij�a�lda
mijgnoeginarloyyapdariydyqandrsijrhpydakinvaojualotdaeijgniyaitdnvaeijrgnfeghijawdojrvawdgliurvagdeljh}fdrvard}fdjedra
ojuasniedufndraojuakinaeiinuhjoghjxaoyyasinghijraikaglda{in|afjudnagldamijgnoegvafjydrragldamijgnoega~iefwdjgraxhtda
igldnarsdehkheahjrgnfeghijraeijednjhjxagldrdawoggdnr�a�kagldamijgnoega~iefwdjgraxhtdarsdehkheahjrgnfeghijraeijednjhjxa
eijrgnfeghijawdojrvawdgliurvagdeljh}fdrvard}fdjedrainasniedufndrvagldamijgnoeginarloyyadtoyfogdaglda�iprhgdarokdgqa
gldndikaojuvadcedsgaorargogduapdyizvarloyyapdakfyyqaojuariydyqandrsijrhpydakinaglda�iprhgdarokdgqaikarfelawdojrvawdgliurva
gdeljh}fdrvard}fdjedrainasniedufndr�a�kagldamijgnoeginaudgdnwhjdraglogarfelawdojrvawdgliurvagdeljh}fdrvard}fdjedraina
sniedufndrawoqajigapdarokdvagldamijgnoeginarloyyaxhtdaghwdyqaznhggdjajighedagiaglda�zjdnaojua�nelhgdegaojuarloyyajiga
sniedduazhglaglogasinghijaikaglda{in|azhglifgakfngldnaznhggdjahjrgnfeghijrakniwaglda�nelhgdeg�a�kagldamijgnoeginahragldja
hjrgnfegduagiasniedduazhglagldand}fhnduawdojrvawdgliurvagdeljh}fdrvard}fdjedrainasniedufndrazhglifgaoeedsgojedaika
elojxdrasnisirduapqagldamijgnoeginvaglda�zjdnarloyyapdariydyqandrsijrhpydakinaojqayirrainauowoxdaonhrhjxariydyqakniwa
glirda�zjdn�nd}fhnduawdojrvawdgliurvagdeljh}fdrvard}fdjedrainasniedufndr�a

IJKLKLMa�ldamijgnoeginarloyyapdandrsijrhpydagiaglda�zjdnakinaoegraojuaiwhrrhijraikagldamijgnoegin�radwsyiqddrva
�fpeijgnoeginraojuagldhnaoxdjgraojuadwsyiqddrvaojuaigldnasdnrijrainadjghghdrasdnkinwhjxasinghijraikaglda{in|akinvaina
ijapdloykaikvagldamijgnoeginainaojqaikahgra�fpeijgnoeginr�

IJKLKLKa�ldamijgnoeginarloyyapdandrsijrhpydakinahjrsdeghijaikasinghijraika{in|aoyndouqasdnkinwduagiaudgdnwhjdagloga
rfelasinghijraondahjasnisdnaeijuhghijagiandedhtdarfprd}fdjga{in|�

IJKL�J]X̂SNJXVYJ[XWONQX]\
IJKL�L̀a�jydrraigldnzhrdasnithuduahjagldamijgnoega~iefwdjgrvagldamijgnoeginarloyyasnithudaojuasoqakinayopinva
wogdnhoyrvad}fhswdjgvagiiyrvaeijrgnfeghijad}fhswdjgaojuawoelhjdnqvazogdnvaldogvafghyhghdrvagnojrsingoghijvaojuaigldna
koehyhghdraojuardnthedrajdedrronqakinasnisdnadcdefghijaojuaeiwsydghijaikaglda{in|vazldgldnagdwsinonqainasdnwojdjga
ojuazldgldnainajigahjeinsinogduainagiapdahjeinsinogduahjaglda{in|�
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IJKLMLNOPQRSTUOVWOUXSORYZSO[\O]VW[̂ORXYW_SZOVWOUXSÒ [̂aOYbUX[̂VcSdOefOUXSOĝRXVUSRUOVWOYRR[̂dYWRSOhVUXOiSRUV[WZO
jklmknO[̂OokpqOUXSOr[WÛYRU[̂O]YfO]YaSOZbeZUVUbUV[WZO[WsfOhVUXOUXSOR[WZSWUO[\OUXSOthWŜqOY\UŜOSuYsbYUV[WOefOUXSO
ĝRXVUSRUOYWdOVWOYRR[̂dYWRSOhVUXOYOrXYW_SOt̂dŜO[̂Or[WZÛbRUV[WOrXYW_SOvV̂SRUVuSk

IJKLMLKOwXSOr[WÛYRU[̂OZXYssOSW\[̂RSOZÛVRUOdVZRVTsVWSOYWdO_[[dO[̂dŜOY][W_OUXSOr[WÛYRU[̂xZOS]Ts[fSSZOYWdO[UXŜO
TŜZ[WZORŶ̂fVW_O[bUOUXSÒ [̂akOwXSOr[WÛYRU[̂OZXYssOW[UOTŜ]VUOS]Ts[f]SWUO[\ObW\VUOTŜZ[WZO[̂OTŜZ[WZOW[UOT̂[TŜsfO
ZaVssSdOVWOUYZaZOYZZV_WSdOU[OUXS]k

IJKLyJz{||{}~�
wXSOr[WÛYRU[̂OhŶ̂YWUZOU[OUXSOthWŜOYWdOĝRXVUSRUOUXYUO]YUŜVYsZOYWdOS�bVT]SWUO\b̂WVZXSdObWdŜOUXSOr[WÛYRUOhVssOeSO
[\O_[[dO�bYsVUfOYWdOWShObWsSZZOUXSOr[WÛYRUOv[Rb]SWUZÔS�bV̂SO[̂OTŜ]VUO[UXŜhVZSkOwXSOr[WÛYRU[̂O\b̂UXŜOhŶ̂YWUZO
UXYUOUXSÒ [̂aOhVssOR[W\[̂]OU[OUXSÔS�bV̂S]SWUZO[\OUXSOr[WÛYRUOv[Rb]SWUZOYWdOhVssOeSO\̂SSO\̂[]OdS\SRUZqOSQRSTUO\[̂O
UX[ZSOVWXŜSWUOVWOUXSO�bYsVUfO[\OUXSÒ[̂aOUXSOr[WÛYRUOv[Rb]SWUZÔS�bV̂SO[̂OTŜ]VUkÒ[̂aqO]YUŜVYsZqO[̂OS�bVT]SWUOW[UO
R[W\[̂]VW_OU[OUXSZSÔS�bV̂S]SWUZO]YfOeSOR[WZVdŜSdOdS\SRUVuSkOwXSOr[WÛYRU[̂xZOhŶ̂YWUfOSQRsbdSZÔS]SdfO\[̂O
dY]Y_SO[̂OdS\SRUORYbZSdOefOYebZSqOYsUŜYUV[WZOU[OUXSÒ [̂aOW[UOSQSRbUSdOefOUXSOr[WÛYRU[̂qOV]T̂[TŜO[̂OVWZb\\VRVSWUO
]YVWUSWYWRSqOV]T̂[TŜO[TŜYUV[WqO[̂OW[̂]YsOhSŶOYWdOUSŶOYWdOW[̂]YsObZY_SkO�\ÔS�bV̂SdOefOUXSOĝRXVUSRUqOUXSO
r[WÛYRU[̂OZXYssO\b̂WVZXOZYUVZ\YRU[̂fOSuVdSWRSOYZOU[OUXSOaVWdOYWdO�bYsVUfO[\O]YUŜVYsZOYWdOS�bVT]SWUk

IJKL�J~{���
wXSOr[WÛYRU[̂OZXYssOTYfOZYsSZqOR[WZb]ŜqObZSOYWdOZV]VsŶOUYQSZO\[̂OUXSÒ [̂aOT̂[uVdSdOefOUXSOr[WÛYRU[̂OUXYUOŶSO
sS_YssfOSWYRUSdOhXSWOeVdZOŶSÔSRSVuSdO[̂OWS_[UVYUV[WZOR[WRsbdSdqOhXSUXŜO[̂OW[UOfSUOS\\SRUVuSO[̂O]ŜSsfOZRXSdbsSdOU[O
_[OVWU[OS\\SRUk

IJKL�J��|��~��J�����J}�~����J{}�J������{}��Jz�~�J�{z�
IJKL�L�O�WsSZZO[UXŜhVZSOT̂[uVdSdOVWOUXSOr[WÛYRUOv[Rb]SWUZqOUXSOr[WÛYRU[̂OZXYssOZSRb̂SOYWdOTYfO\[̂OUXSOebVsdVW_O
TŜ]VUOYZOhSssOYZO\[̂O[UXŜOTŜ]VUZqO\SSZqOsVRSWZSZqOYWdOVWZTSRUV[WZOefO_[uŜW]SWUOY_SWRVSZOWSRSZZŶfO\[̂OT̂[TŜO
SQSRbUV[WOYWdOR[]TsSUV[WO[\OUXSÒ[̂aOUXYUOŶSORbZU[]ŶVsfOZSRb̂SdOY\UŜOSQSRbUV[WO[\OUXSOr[WÛYRUOYWdOsS_YssfÔS�bV̂SdO
YUOUXSOUV]SOeVdZOŶSÔSRSVuSdO[̂OWS_[UVYUV[WZOR[WRsbdSdk

IJKL�LNOwXSOr[WÛYRU[̂OZXYssOR[]TsfOhVUXOYWdO_VuSOW[UVRSZÔS�bV̂SdOefOYTTsVRYesSOsYhZqOZUYUbUSZqO[̂dVWYWRSZqOR[dSZqO
b̂sSZOYWdÔS_bsYUV[WZqOYWdOsYh\bsO[̂dŜZO[\OTbesVROYbUX[̂VUVSZOYTTsVRYesSOU[OTŜ\[̂]YWRSO[\OUXSÒ [̂ak

IJKL�LKO�\OUXSOr[WÛYRU[̂OTŜ\[̂]ZÒ[̂aOaW[hVW_OVUOU[OeSOR[WÛŶfOU[OYTTsVRYesSOsYhZqOZUYUbUSZqO[̂dVWYWRSZqOR[dSZqÔbsSZO
YWdÔS_bsYUV[WZqO[̂OsYh\bsO[̂dŜZO[\OTbesVROYbUX[̂VUVSZqOUXSOr[WÛYRU[̂OZXYssOYZZb]SOYTT̂[T̂VYUSÔSZT[WZVeVsVUfO\[̂OZbRXO
`[̂aOYWdOZXYssOeSŶOUXSOR[ZUZOYUÛVebUYesSOU[OR[̂̂SRUV[Wk

IJKL�LM�������������������������� ¡ ��¢£O�\OUXSOr[WÛYRU[̂OSWR[bWUŜZOR[WdVUV[WZOYUOUXSOZVUSOUXYUOŶSO¤l¥OZbeZb̂\YRSO
[̂O[UXŜhVZSOR[WRSYsSdOTXfZVRYsOR[WdVUV[WZOUXYUOdV\\ŜO]YUŜVYssfO\̂[]OUX[ZSOVWdVRYUSdOVWOUXSOr[WÛYRUOv[Rb]SWUZO[̂O
¤m¥ObWaW[hWOTXfZVRYsOR[WdVUV[WZO[\OYWObWbZbYsOWYUb̂SqOUXYUOdV\\ŜO]YUŜVYssfO\̂[]OUX[ZSO[̂dVWŶVsfO\[bWdOU[OSQVZUOYWdO
_SWŜYssfÔSR[_WVcSdOYZOVWXŜSWUOVWOR[WZÛbRUV[WOYRUVuVUVSZO[\OUXSORXŶYRUŜOT̂[uVdSdO\[̂OVWOUXSOr[WÛYRUOv[Rb]SWUZqOUXSO
r[WÛYRU[̂OZXYssOT̂[]TUsfOT̂[uVdSOW[UVRSOU[OUXSOthWŜOYWdOUXSOĝRXVUSRUOeS\[̂SOR[WdVUV[WZOŶSOdVZUb̂eSdOYWdOVWOW[O
SuSWUOsYUŜOUXYWOmlOdYfZOY\UŜO\V̂ZUO[eZŜuYWRSO[\OUXSOR[WdVUV[WZkOwXSOĝRXVUSRUOhVssOT̂[]TUsfOVWuSZUV_YUSOZbRXO
R[WdVUV[WZOYWdqOV\OUXSOĝRXVUSRUOdSUŜ]VWSZOUXYUOUXSfOdV\\ŜO]YUŜVYssfOYWdORYbZSOYWOVWR̂SYZSO[̂OdSR̂SYZSOVWOUXSO
r[WÛYRU[̂xZOR[ZUO[\qO[̂OUV]SÔS�bV̂SdO\[̂qOTŜ\[̂]YWRSO[\OYWfOTŶUO[\OUXSÒ [̂aqOhVssÔSR[]]SWdOYWOS�bVUYesSO
Yd¦bZU]SWUOVWOUXSOr[WÛYRUOib]O[̂Or[WÛYRUOwV]SqO[̂Oe[UXkO�\OUXSOĝRXVUSRUOdSUŜ]VWSZOUXYUOUXSOR[WdVUV[WZOYUOUXSOZVUSOŶSO
W[UO]YUŜVYssfOdV\\ŜSWUO\̂[]OUX[ZSOVWdVRYUSdOVWOUXSOr[WÛYRUOv[Rb]SWUZOYWdOUXYUOW[ORXYW_SOVWOUXSOUŜ]ZO[\OUXSO
r[WÛYRUOVZO¦bZUV\VSdqOUXSOĝRXVUSRUOZXYssOT̂[]TUsfOW[UV\fOUXSOthWŜOYWdOr[WÛYRU[̂OVWOĥVUVW_qOZUYUVW_OUXSÔSYZ[WZkO�\O
SVUXŜOTŶUfOdVZTbUSZOUXSOĝRXVUSRUxZOdSUŜ]VWYUV[WO[̂ÔSR[]]SWdYUV[WqOUXYUOTŶUfO]YfOT̂[RSSdOYZOT̂[uVdSdOVWOĝUVRsSO
l§kO

IJKL�LyO�\qOVWOUXSOR[b̂ZSO[\OUXSÒ [̂aqOUXSOr[WÛYRU[̂OSWR[bWUŜZOXb]YWÔS]YVWZO[̂ÔSR[_WVcSZOUXSOSQVZUSWRSO[\Oeb̂VYsO
]ŶaŜZqOŶRXYS[s[_VRYsOZVUSZO[̂OhSUsYWdZOW[UOVWdVRYUSdOVWOUXSOr[WÛYRUOv[Rb]SWUZqOUXSOr[WÛYRU[̂OZXYssOV]]SdVYUSsfO
ZbZTSWdOYWfO[TŜYUV[WZOUXYUOh[bsdOY\\SRUOUXS]OYWdOZXYssOW[UV\fOUXSOthWŜOYWdOĝRXVUSRUkO�T[WÔSRSVTUO[\OZbRXOW[UVRSqO
UXSOthWŜOZXYssOT̂[]TUsfOUYaSOYWfOYRUV[WOWSRSZZŶfOU[O[eUYVWO_[uŜW]SWUYsOYbUX[̂VcYUV[WÔS�bV̂SdOU[ÔSZb]SOUXSO
[TŜYUV[WZkOwXSOr[WÛYRU[̂OZXYssOR[WUVWbSOU[OZbZTSWdOZbRXO[TŜYUV[WZObWUVsO[UXŜhVZSOVWZÛbRUSdOefOUXSOthWŜOebUOZXYssO
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IJKLMKNOPQMLRPSTTPJLROUPJVOUSLMJKWPLRSLPXJPKJLPSYYOILPLRJWOPUOZSMKWPJUPYOSLNUOW[P\O]NOWLWPYJUPSX̂NWLZOKLWPMKPLROP_JKLUSILP
ǸZPSKXP_JKLUSILPaMZOPSUMWMKbPYUJZPLROPOcMWLOKIOPJYPWNIRPUOZSMKWPJUPYOSLNUOWPZSdPeOPZSXOPSWPVUJfMXOXPMKPgULMITOPhi[

jklmnkoppqrostuv
jklmnmwPaROP_JKLUSILJUPWRSTTPMKITNXOPMKPLROP_JKLUSILP̀NZPSTTPSTTJQSKIOWPWLSLOXPMKPLROP_JKLUSILPxJINZOKLW[PyLOZWP
IJfOUOXPedPSTTJQSKIOWPWRSTTPeOPWNVVTMOXPYJUPWNIRPSZJNKLWPSKXPedPWNIRPVOUWJKWPJUPOKLMLMOWPSWPLROPzQKOUPZSdPXMUOIL{PeNLP
LROP_JKLUSILJUPWRSTTPKJLPeOPUO]NMUOXPLJPOZVTJdPVOUWJKWPJUPOKLMLMOWPLJPQRJZPLROP_JKLUSILJUPRSWPUOSWJKSeTOPJêOILMJK[

jklmnm|P}KTOWWPJLROUQMWOPVUJfMXOXPMKPLROP_JKLUSILPxJINZOKLW{
mw gTTJQSKIOWPWRSTTPIJfOUPLROPIJWLPLJPLROP_JKLUSILJUPJYPZSLOUMSTWPSKXPO]NMVZOKLPXOTMfOUOXPSLPLROPWMLOPSKXP

STTPUO]NMUOXPLScOW{PTOWWPSVVTMISeTOPLUSXOPXMWIJNKLW~
m| _JKLUSILJU�WPIJWLWPYJUPNKTJSXMKbPSKXPRSKXTMKbPSLPLROPWMLO{PTSeJU{PMKWLSTTSLMJKPIJWLW{PJfOUROSX{PVUJYMLPSKXP

JLROUPOcVOKWOWPIJKLOZVTSLOXPYJUPWLSLOXPSTTJQSKIOPSZJNKLWPWRSTTPeOPMKITNXOXPMKPLROP_JKLUSILP̀NZPeNLP
KJLPMKPLROPSTTJQSKIOW~PSKX

ml �ROKOfOUPIJWLWPSUOPZJUOPLRSKPJUPTOWWPLRSKPSTTJQSKIOW{PLROP_JKLUSILP̀NZPWRSTTPeOPSX̂NWLOXPSIIJUXMKbTdP
edP_RSKbOPzUXOU[PaROPSZJNKLPJYPLROP_RSKbOPzUXOUPWRSTTPUOYTOILP�h�PLROPXMYYOUOKIOPeOLQOOKPSILNSTPIJWLWP
SKXPLROPSTTJQSKIOWPNKXOUP̀OILMJKP�[�[�[hPSKXP���PIRSKbOWPMKP_JKLUSILJU�WPIJWLWPNKXOUP̀OILMJKP�[�[�[�[

jklmnmlP�SLOUMSTWPSKXPO]NMVZOKLPNKXOUPSKPSTTJQSKIOPWRSTTPeOPWOTOILOXPedPLROPzQKOUPQMLRPUOSWJKSeTOPVUJZVLKOWW[

jklm�kv��u��s�us�us�
jklm�mwPaROP_JKLUSILJUPWRSTTPOZVTJdPSPIJZVOLOKLPWNVOUMKLOKXOKLPSKXPKOIOWWSUdPSWWMWLSKLWPQRJPWRSTTPeOPMKPSLLOKXSKIOPSLP
LROP�UĴOILPWMLOPXNUMKbPVOUYJUZSKIOPJYPLROP�JU�[PaROPWNVOUMKLOKXOKLPWRSTTPUOVUOWOKLPLROP_JKLUSILJU{PSKXP
IJZZNKMISLMJKWPbMfOKPLJPLROPWNVOUMKLOKXOKLPWRSTTPeOPSWPeMKXMKbPSWPMYPbMfOKPLJPLROP_JKLUSILJU[P

jklm�m|PaROP_JKLUSILJU{PSWPWJJKPSWPVUSILMISeTOPSYLOUPSQSUXPJYPLROP_JKLUSIL{PWRSTTPYNUKMWRPMKPQUMLMKbPLJPLROPzQKOUP
LRUJNbRPLROPgUIRMLOILPLROPKSZOPSKXP]NSTMYMISLMJKWPJYPSPVUJVJWOXPWNVOUMKLOKXOKL[PaROPgUIRMLOILPZSdPUOVTdPQMLRMKPh�P
XSdWPLJPLROP_JKLUSILJUPMKPQUMLMKbPWLSLMKbP�h�PQROLROUPLROPzQKOUPJUPLROPgUIRMLOILPRSWPUOSWJKSeTOPJêOILMJKPLJPLROP
VUJVJWOXPWNVOUMKLOKXOKLPJUP���PLRSLPLROPgUIRMLOILPUO]NMUOWPSXXMLMJKSTPLMZOPLJPUOfMOQ[P�SMTNUOPJYPLROPgUIRMLOILPLJPUOVTdP
QMLRMKPLROPh�PXSdPVOUMJXPWRSTTPIJKWLMLNLOPKJLMIOPJYPKJPUOSWJKSeTOPJêOILMJK[P

jklm�mlPaROP_JKLUSILJUPWRSTTPKJLPOZVTJdPSPVUJVJWOXPWNVOUMKLOKXOKLPLJPQRJZPLROPzQKOUPJUPgUIRMLOILPRSWPZSXOP
UOSWJKSeTOPSKXPLMZOTdPJêOILMJK[PaROP_JKLUSILJUPWRSTTPKJLPIRSKbOPLROPWNVOUMKLOKXOKLPQMLRJNLPLROPzQKOU�WPIJKWOKL{P
QRMIRPWRSTTPKJLPNKUOSWJKSeTdPeOPQMLRROTXPJUPXOTSdOX[P

jklmw�ktqs��ot�q��vktqsv���t��qskvt�u��puv
jklmw�mwPaROP_JKLUSILJU{PVUJZVLTdPSYLOUPeOMKbPSQSUXOXPLROP_JKLUSIL{PWRSTTPVUOVSUOPSKXPWNeZMLPYJUPLROPzQKOU�WPSKXP
gUIRMLOIL�WPMKYJUZSLMJKPSP_JKLUSILJU�WPIJKWLUNILMJKPWIROXNTOPYJUPLROP�JU�[PaROPWIROXNTOPWRSTTPKJLPOcIOOXPLMZOPTMZMLWP
INUUOKLPNKXOUPLROP_JKLUSILPxJINZOKLW{PWRSTTPeOPUOfMWOXPSLPSVVUJVUMSLOPMKLOUfSTWPSWPUO]NMUOXPedPLROPIJKXMLMJKWPJYPLROP
�JU�PSKXP�UĴOIL{PWRSTTPeOPUOTSLOXPLJPLROPOKLMUOP�UĴOILPLJPLROPOcLOKLPUO]NMUOXPedPLROP_JKLUSILPxJINZOKLW{PSKXPWRSTTP
VUJfMXOPYJUPOcVOXMLMJNWPSKXPVUSILMISeTOPOcOINLMJKPJYPLROP�JU�[

jklmw�m|PaROP_JKLUSILJUPWRSTTPVUOVSUOPSPWNeZMLLSTPWIROXNTO{PVUJZVLTdPSYLOUPeOMKbPSQSUXOXPLROP_JKLUSILPSKXPLROUOSYLOUP
SWPKOIOWWSUdPLJPZSMKLSMKPSPINUUOKLPWNeZMLLSTPWIROXNTO{PSKXPWRSTTPWNeZMLPLROPWIROXNTO�W�PYJUPLROPgUIRMLOIL�WPSVVUJfST[P
aROPgUIRMLOIL�WPSVVUJfSTPWRSTTPKJLPNKUOSWJKSeTdPeOPXOTSdOXPJUPQMLRROTX[PaROPWNeZMLLSTPWIROXNTOPWRSTTP�h�PeOP
IJJUXMKSLOXPQMLRPLROP_JKLUSILJU�WPIJKWLUNILMJKPWIROXNTO{PSKXP���PSTTJQPLROPgUIRMLOILPUOSWJKSeTOPLMZOPLJPUOfMOQP
WNeZMLLSTW[PyYPLROP_JKLUSILJUPYSMTWPLJPWNeZMLPSPWNeZMLLSTPWIROXNTO{PLROP_JKLUSILJUPWRSTTPKJLPeOPOKLMLTOXPLJPSKdPMKIUOSWOPMKP
_JKLUSILP̀NZPJUPOcLOKWMJKPJYP_JKLUSILPaMZOPeSWOXPJKPLROPLMZOPUO]NMUOXPYJUPUOfMOQPJYPWNeZMLLSTW[

jklmw�mlPaROP_JKLUSILJUPWRSTTPVOUYJUZPLROP�JU�PMKPbOKOUSTPSIIJUXSKIOPQMLRPLROPZJWLPUOIOKLPWIROXNTOWPWNeZMLLOXPLJPLROP
zQKOUPSKXPgUIRMLOIL[P

jklmwwk�qt��us�vkos�kvo��puvko�k��ukv��u
aROP_JKLUSILJUPWRSTTPZSMKLSMKPSLPLROPWMLOPYJUPLROPzQKOUPJKOPIJVdPJYPLROPxUSQMKbW{P̀VOIMYMISLMJKW{PgXXOKXS{P_RSKbOP
zUXOUWPSKXPJLROUP�JXMYMISLMJKW{PMKPbJJXPJUXOUPSKXPZSU�OXPINUUOKLTdPLJPMKXMISLOPYMOTXPIRSKbOWPSKXPWOTOILMJKWPZSXOP
XNUMKbPIJKWLUNILMJK{PSKXPJKOPIJVdPJYPSVVUJfOXP̀RJVPxUSQMKbW{P�UJXNILPxSLS{P̀SZVTOWPSKXPWMZMTSUPUO]NMUOXP
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IJKLMNNOPIQRSTUIURITOPPRKUROVOMPOKPURNWRNTURXYZTMNUZNRO[\RITOPPRKUR\UPMVUYU\RNWRNTURXYZTMNUZNR]WYRIJKLMNNOPRNWRNTUR̂_[UYR
J̀W[RZWL̀ PUNMW[RW]RNTURaWYbROIRORYUZWY\RW]RNTURaWYbROIRZW[INYJZNU\QR

cdefghdijkldmnopqrsitdlnkmuvwdmowodormdioxlyzi
cdefghfgR{TẀR|YO_M[}IROYUR\YO_M[}I~R\MO}YOLI~RIZTU\JPUIRO[\RWNTUYR\ONORÌUZMOPP�R̀YÙOYU\R]WYRNTURaWYbRK�RNTUR
�W[NYOZNWYRWYROR{JKZW[NYOZNWY~R{JK�IJKZW[NYOZNWY~RLO[J]OZNJYUY~RIJ̀ P̀MUYRWYR\MINYMKJNWYRNWRMPPJINYONURIWLUR̀WYNMW[RW]R
NTURaWYbQ

cdefghfhR�YW\JZNR|ONOROYURMPPJINYONMW[I~RINO[\OY\RIZTU\JPUI~R̀UY]WYLO[ZURZTOYNI~RM[INYJZNMW[I~RKYWZTJYUI~R\MO}YOLIRO[\R
WNTUYRM[]WYLONMW[R]JY[MITU\RK�RNTUR�W[NYOZNWYRNWRMPPJINYONURLONUYMOPIRWYRU�JM̀LU[NR]WYRIWLUR̀WYNMW[RW]RNTURaWYbQR

cdefghfeR{OL̀ PUIROYUR̀T�IMZOPRU�OL̀ PUIRNTONRMPPJINYONURLONUYMOPI~RU�JM̀LU[NRWYR_WYbLO[ITM̀RO[\RUINOKPMITRINO[\OY\IR
K�R_TMZTRNTURaWYbR_MPPRKUR�J\}U\Q

cdefghf�R{TẀR|YO_M[}I~R�YW\JZNR|ONO~R{OL̀ PUIRO[\RIMLMPOYRIJKLMNNOPIROYUR[WNR�W[NYOZNR|WZJLU[NIQRSTUMYR̀JỲWIURMIR
NWR\ULW[INYONURNTUR_O�RK�R_TMZTRNTUR�W[NYOZNWYR̀YẀWIUIRNWRZW[]WYLRNWRNTURM[]WYLONMW[R}MVU[RO[\RNTUR\UIM}[RZW[ZÙNR
U�̀YUIIU\RM[RNTUR�W[NYOZNR|WZJLU[NIR]WYRNTWIUR̀WYNMW[IRW]RNTURaWYbR]WYR_TMZTRNTUR�W[NYOZNR|WZJLU[NIRYU�JMYUR
IJKLMNNOPIQR�UVMU_RK�RNTURXYZTMNUZNRMIRIJK�UZNRNWRNTURPMLMNONMW[IRW]R{UZNMW[R�Q�Q�QR�[]WYLONMW[OPRIJKLMNNOPIRJ̀W[R_TMZTR
NTURXYZTMNUZNRMIR[WNRU�̀UZNU\RNWRNObURYUÌW[IMVUROZNMW[RLO�RKURIWRM\U[NM]MU\RM[RNTUR�W[NYOZNR|WZJLU[NIQR{JKLMNNOPIRNTONR
OYUR[WNRYU�JMYU\RK�RNTUR�W[NYOZNR|WZJLU[NIRLO�RKURYUNJY[U\RK�RNTURXYZTMNUZNR_MNTWJNROZNMW[Q

cdefghf�RSTUR�W[NYOZNWYRITOPPRYUVMU_R]WYRZWL̀ PMO[ZUR_MNTRNTUR�W[NYOZNR|WZJLU[NI~RÒ ỲWVURO[\RIJKLMNRNWRNTUR
XYZTMNUZNR{TẀR|YO_M[}I~R�YW\JZNR|ONO~R{OL̀ PUIRO[\RIMLMPOYRIJKLMNNOPIRYU�JMYU\RK�RNTUR�W[NYOZNR|WZJLU[NIRM[R
OZZWY\O[ZUR_MNTRNTURIJKLMNNOPRIZTU\JPURÒ ỲWVU\RK�RNTURXYZTMNUZNRWY~RM[RNTUROKIU[ZURW]RO[RÒ ỲWVU\RIJKLMNNOPR
IZTU\JPU~R_MNTRYUOIW[OKPUR̀YWL̀ N[UIIRO[\RM[RIJZTRIU�JU[ZUROIRNWRZOJIUR[WR\UPO�RM[RNTURaWYbRWYRM[RNTUROZNMVMNMUIRW]RNTUR
_̂[UYRWYRW]RIÙOYONURZW[NYOZNWYIQ

cdefghf�R��RIJKLMNNM[}R{TẀR|YO_M[}I~R�YW\JZNR|ONO~R{OL̀ PUIRO[\RIMLMPOYRIJKLMNNOPI~RNTUR�W[NYOZNWYRYÙYUIU[NIRNWRNTUR
_̂[UYRO[\RXYZTMNUZNRNTONRNTUR�W[NYOZNWYRTOIR���RYUVMU_U\RO[\RÒ ỲWVU\RNTUL~R���R\UNUYLM[U\RO[\RVUYM]MU\RLONUYMOPI~R
]MUP\RLUOIJYULU[NIRO[\R]MUP\RZW[INYJZNMW[RZYMNUYMORYUPONU\RNTUYUNW~RWYR_MPPR\WRIWRO[\R���RZTUZbU\RO[\RZWWY\M[ONU\RNTUR
M[]WYLONMW[RZW[NOM[U\R_MNTM[RIJZTRIJKLMNNOPIR_MNTRNTURYU�JMYULU[NIRW]RNTURaWYbRO[\RW]RNTUR�W[NYOZNR|WZJLU[NIQ

cdefghf�RSTUR�W[NYOZNWYRITOPPR̀UY]WYLR[WR̀WYNMW[RW]RNTURaWYbR]WYR_TMZTRNTUR�W[NYOZNR|WZJLU[NIRYU�JMYURIJKLMNNOPRO[\R
YUVMU_RW]R{TẀR|YO_M[}I~R�YW\JZNR|ONO~R{OL̀ PUIRWYRIMLMPOYRIJKLMNNOPIRJ[NMPRNTURYUÌUZNMVURIJKLMNNOPRTOIRKUU[R
Ò ỲWVU\RK�RNTURXYZTMNUZNQ

cdefghf�RSTURaWYbRITOPPRKURM[ROZZWY\O[ZUR_MNTRÒ ỲWVU\RIJKLMNNOPIRU�ZÙNRNTONRNTUR�W[NYOZNWYRITOPPR[WNRKURYUPMUVU\RW]R
YUÌW[IMKMPMN�R]WYR\UVMONMW[IR]YWLRYU�JMYULU[NIRW]RNTUR�W[NYOZNR|WZJLU[NIRK�RNTURXYZTMNUZN�IRÒ ỲWVOPRW]R{TẀR
|YO_M[}I~R�YW\JZNR|ONO~R{OL̀ PUIRWYRIMLMPOYRIJKLMNNOPIRJ[PUIIRNTUR�W[NYOZNWYRTOIRÌUZM]MZOPP�RM[]WYLU\RNTURXYZTMNUZNR
M[R_YMNM[}RW]RIJZTR\UVMONMW[RONRNTURNMLURW]RIJKLMNNOPRO[\R���RNTURXYZTMNUZNRTOIR}MVU[R_YMNNU[RÒ ỲWVOPRNWRNTURÌUZM]MZR
\UVMONMW[ROIRORLM[WYRZTO[}URM[RNTURaWYb~RWYR���ROR�TO[}UR̂Y\UYRWYR�W[INYJZNMW[R�TO[}UR|MYUZNMVURTOIRKUU[RMIIJU\R
OJNTWYM�M[}RNTUR\UVMONMW[QRSTUR�W[NYOZNWYRITOPPR[WNRKURYUPMUVU\RW]RYUÌW[IMKMPMN�R]WYRUYYWYIRWYRWLMIIMW[IRM[R{TẀR
|YO_M[}I~R�YW\JZNR|ONO~R{OL̀ PUIRWYRIMLMPOYRIJKLMNNOPIRK�RNTURXYZTMNUZN�IRÒ ỲWVOPRNTUYUW]Q

cdefghf�RSTUR�W[NYOZNWYRITOPPR\MYUZNRÌUZM]MZRONNU[NMW[~RM[R_YMNM[}RWYRW[RYUIJKLMNNU\R{TẀR|YO_M[}I~R�YW\JZNR|ONO~R
{OL̀ PUIRWYRIMLMPOYRIJKLMNNOPI~RNWRYUVMIMW[IRWNTUYRNTO[RNTWIURYU�JUINU\RK�RNTURXYZTMNUZNRW[R̀YUVMWJIRIJKLMNNOPIQR�[RNTUR
OKIU[ZURW]RIJZTR_YMNNU[R[WNMZU~RNTURXYZTMNUZN�IRÒ ỲWVOPRW]RORYUIJKLMIIMW[RITOPPR[WNRÒ P̀�RNWRIJZTRYUVMIMW[IQ

cdefghfg�RSTUR�W[NYOZNWYRITOPPR[WNRKURYU�JMYU\RNWR̀YWVM\UR̀YW]UIIMW[OPRIUYVMZUIRNTONRZW[INMNJNURNTUR̀YOZNMZURW]R
OYZTMNUZNJYURWYRU[}M[UUYM[}RJ[PUIIRIJZTRIUYVMZUIROYURÌUZM]MZOPP�RYU�JMYU\RK�RNTUR�W[NYOZNR|WZJLU[NIR]WYROR̀WYNMW[RW]R
NTURaWYbRWYRJ[PUIIRNTUR�W[NYOZNWYR[UU\IRNWR̀YWVM\URIJZTRIUYVMZUIRM[RWY\UYRNWRZOYY�RWJNRNTUR�W[NYOZNWY�IRYUÌW[IMKMPMNMUIR
]WYRZW[INYJZNMW[RLUO[I~RLUNTW\I~RNUZT[M�JUI~RIU�JU[ZUIRO[\R̀YWZU\JYUIQRSTUR�W[NYOZNWYRITOPPR[WNRKURYU�JMYU\RNWR
ỲWVM\UR̀YW]UIIMW[OPRIUYVMZUIRM[RVMWPONMW[RW]RÒ P̀MZOKPURPO_QR�]R̀YW]UIIMW[OPR\UIM}[RIUYVMZUIRWYRZUYNM]MZONMW[IRK�ROR
\UIM}[R̀YW]UIIMW[OPRYUPONU\RNWRI�INULI~RLONUYMOPIRWYRU�JM̀LU[NROYURÌUZM]MZOPP�RYU�JMYU\RW]RNTUR�W[NYOZNWYRK�RNTUR
�W[NYOZNR|WZJLU[NI~RNTUR̂_[UYRO[\RNTURXYZTMNUZNR_MPPRÌUZM]�ROPPR̀UY]WYLO[ZURO[\R\UIM}[RZYMNUYMORNTONRIJZTRIUYVMZUIR
LJINRIONMI]�QRSTUR�W[NYOZNWYRITOPPRZOJIURIJZTRIUYVMZUIRWYRZUYNM]MZONMW[IRNWRKUR̀YWVM\U\RK�ROR̀YẀUYP�RPMZU[IU\R\UIM}[R
ỲW]UIIMW[OP~R_TWIURIM}[ONJYURO[\RIUOPRITOPPRÒ ÙOYRW[ROPPR\YO_M[}I~RZOPZJPONMW[I~RÌUZM]MZONMW[I~RZUYNM]MZONMW[I~R{TẀR
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IJKLMNOPQKNRQSTUVJQPWXYMTTKZPQ[JV[KJVRQX\QPW]UQ[JŜVPPMSNKZ_Q̀US[QIJKLMNOPQKNRQSTUVJQPWXYMTTKZPQJVZKTVRQTSQTUVQaSJbQ
RVPMONVRQSJQ]VJTM̂MVRQX\QPW]UQ[JŜVPPMSNKZcQM̂Q[JV[KJVRQX\QSTUVJPcQPUKZZQXVKJQPW]UQ[JŜVPPMSNKZdPQLJMTTVNQK[[JSeKZQLUVNQ
PWXYMTTVRQTSQTUVQfJ]UMTV]T_QgUVQhLNVJQKNRQTUVQfJ]UMTV]TQPUKZZQXVQVNTMTZVRQTSQJVZ\QW[SNQTUVQKRViWK]\cQK]]WJK]\QKNRQ
]SY[ZVTVNVPPQŜQTUVQPVJeM]VPcQ]VJTM̂M]KTMSNPQKNRQK[[JSeKZPQ[VĴSJYVRQSJQ[JSeMRVRQX\QPW]UQRVPMONQ[JŜVPPMSNKZPcQ
[JSeMRVRQTUVQhLNVJQKNRQfJ]UMTV]TQUKeVQP[V]M̂MVRQTSQTUVQjSNTJK]TSJQKZZQ[VĴSJYKN]VQKNRQRVPMONQ]JMTVJMKQTUKTQPW]UQ
PVJeM]VPQYWPTQPKTMP̂\_QkWJPWKNTQTSQTUMPQ̀V]TMSNQl_mn_mocQTUVQfJ]UMTV]TQLMZZQJVeMVLcQK[[JSeVQSJQTKbVQSTUVJQK[[JS[JMKTVQ
K]TMSNQSNQPWXYMTTKZPQSNZ\Q̂SJQTUVQZMYMTVRQ[WJ[SPVQŜQ]UV]bMNOQ̂SJQ]SN̂SJYKN]VQLMTUQMN̂SJYKTMSNQOMeVNQKNRQTUVQRVPMONQ
]SN]V[TQVp[JVPPVRQMNQTUVQjSNTJK]TQIS]WYVNTP_QgUVQjSNTJK]TSJQPUKZZQNSTQXVQJVP[SNPMXZVQ̂SJQTUVQKRViWK]\QŜQTUVQ
[VĴSJYKN]VQKNRQRVPMONQ]JMTVJMKQP[V]M̂MVRQMNQTUVQjSNTJK]TQIS]WYVNTP_

qrstusrvwxryzrw{|x
gUVQjSNTJK]TSJQPUKZZQ]SN̂MNVQS[VJKTMSNPQKTQTUVQPMTVQTSQKJVKPQ[VJYMTTVRQX\QK[[ZM]KXZVQZKLPcQPTKTWTVPcQSJRMNKN]VPcQ]SRVPcQ
JWZVPQKNRQJVOWZKTMSNPcQKNRQZKL̂WZQSJRVJPQŜQ[WXZM]QKWTUSJMTMVPQKNRQTUVQjSNTJK]TQIS]WYVNTPQKNRQPUKZZQNSTQWNJVKPSNKXZ\Q
VN]WYXVJQTUVQPMTVQLMTUQYKTVJMKZPQSJQViWM[YVNT_

qrstu}r~v||{��r���r��|~�{��
qrstu}tuQgUVQjSNTJK]TSJQPUKZZQXVQJVP[SNPMXZVQ̂SJQ]WTTMNOcQ̂MTTMNOQSJQ[KT]UMNOQJViWMJVRQTSQ]SY[ZVTVQTUVQaSJbQSJQTSQYKbVQ
MTPQ[KJTPQ̂MTQTSOVTUVJQ[JS[VJZ\_QfZZQKJVKPQJViWMJMNOQ]WTTMNOcQ̂MTTMNOQKNRQ[KT]UMNOQPUKZZQXVQJVPTSJVRQTSQTUVQ]SNRMTMSNQVpMPTMNOQ
[JMSJQTSQTUVQ]WTTMNOcQ̂MTTMNOQKNRQ[KT]UMNOcQWNZVPPQSTUVJLMPVQJViWMJVRQX\QTUVQjSNTJK]TQIS]WYVNTP_Q

qrstu}t�QgUVQjSNTJK]TSJQPUKZZQNSTQRKYKOVQSJQVNRKNOVJQKQ[SJTMSNQŜQTUVQaSJbQSJQ̂WZZ\QSJQ[KJTMKZZ\Q]SY[ZVTVRQ
]SNPTJW]TMSNQŜQTUVQhLNVJQSJQPV[KJKTVQ]SNTJK]TSJPQX\Q]WTTMNOcQ[KT]UMNOQSJQSTUVJLMPVQKZTVJMNOQPW]UQ]SNPTJW]TMSNcQSJQX\Q
Vp]KeKTMSN_QgUVQjSNTJK]TSJQPUKZZQNSTQ]WTQSJQSTUVJLMPVQKZTVJQPW]UQ]SNPTJW]TMSNQX\QTUVQhLNVJQSJQKQPV[KJKTVQ]SNTJK]TSJQ
Vp]V[TQLMTUQLJMTTVNQ]SNPVNTQŜQTUVQhLNVJQKNRQŜQPW]UQPV[KJKTVQ]SNTJK]TSJ�QPW]UQ]SNPVNTQPUKZZQNSTQXVQWNJVKPSNKXZ\Q
LMTUUVZR_QgUVQjSNTJK]TSJQPUKZZQNSTQWNJVKPSNKXZ\QLMTUUSZRQ̂JSYQTUVQhLNVJQSJQKQPV[KJKTVQ]SNTJK]TSJQTUVQjSNTJK]TSJdPQ
]SNPVNTQTSQ]WTTMNOQSJQSTUVJLMPVQKZTVJMNOQTUVQaSJb_

qrstu�r~�x��{��rv�
qrstu�tuQgUVQjSNTJK]TSJQPUKZZQbVV[QTUVQ[JVYMPVPQKNRQPWJJSWNRMNOQKJVKQ̂JVVQ̂JSYQK]]WYWZKTMSNQŜQLKPTVQYKTVJMKZPQSJQ
JWXXMPUQ]KWPVRQX\QS[VJKTMSNPQWNRVJQTUVQjSNTJK]T_QfTQ]SY[ZVTMSNQŜQTUVQaSJbcQTUVQjSNTJK]TSJQPUKZZQJVYSeVQLKPTVQ
YKTVJMKZPcQJWXXMPUcQTUVQjSNTJK]TSJdPQTSSZPcQ]SNPTJW]TMSNQViWM[YVNTcQYK]UMNVJ\QKNRQPWJ[ZWPQYKTVJMKZPQ̂JSYQKNRQKXSWTQ
TUVQkJS�V]T_

qrstu�t�Q�̂QTUVQjSNTJK]TSJQ̂KMZPQTSQ]ZVKNQW[QKPQ[JSeMRVRQMNQTUVQjSNTJK]TQIS]WYVNTPcQTUVQhLNVJQYK\QRSQPSQKNRQhLNVJQ
PUKZZQXVQVNTMTZVRQTSQJVMYXWJPVYVNTQ̂JSYQTUVQjSNTJK]TSJ_

qrstu�r�~~xwwr|yr�y��
gUVQjSNTJK]TSJQPUKZZQ[JSeMRVQTUVQhLNVJQKNRQfJ]UMTV]TQK]]VPPQTSQTUVQaSJbQMNQ[JV[KJKTMSNQKNRQ[JSOJVPPQLUVJVeVJQ
ZS]KTVR_

qrstu�r�y���|{xw�r��|x�|wr���r~y���{��|w
gUVQjSNTJK]TSJQPUKZZQ[K\QKZZQJS\KZTMVPQKNRQZM]VNPVQ̂VVP_QgUVQjSNTJK]TSJQPUKZZQRV̂VNRQPWMTPQSJQ]ZKMYPQ̂SJQMN̂JMNOVYVNTQŜQ
]S[\JMOUTPQKNRQ[KTVNTQJMOUTPQKNRQPUKZZQUSZRQTUVQhLNVJQKNRQfJ]UMTV]TQUKJYZVPPQ̂JSYQZSPPQSNQK]]SWNTQTUVJVŜcQXWTQPUKZZQ
NSTQXVQJVP[SNPMXZVQ̂SJQPW]UQRV̂VNPVQSJQZSPPQLUVNQKQ[KJTM]WZKJQRVPMONcQ[JS]VPPQSJQ[JSRW]TQŜQKQ[KJTM]WZKJQYKNŴK]TWJVJQSJQ
YKNŴK]TWJVJPQMPQJViWMJVRQX\QTUVQjSNTJK]TQIS]WYVNTPcQSJQLUVJVQTUVQ]S[\JMOUTQeMSZKTMSNPQKJVQ]SNTKMNVRQMNQIJKLMNOPcQ
[̀V]M̂M]KTMSNPQSJQSTUVJQRS]WYVNTPQ[JV[KJVRQX\QTUVQhLNVJQSJQfJ]UMTV]T_Q�SLVeVJcQM̂QTUVQjSNTJK]TSJQUKPQJVKPSNQTSQ
XVZMVeVQTUKTQTUVQJViWMJVRQRVPMONcQ[JS]VPPQSJQ[JSRW]TQMPQKNQMN̂JMNOVYVNTQŜQKQ]S[\JMOUTQSJQKQ[KTVNTcQTUVQjSNTJK]TSJQPUKZZQ
XVQJVP[SNPMXZVQ̂SJQPW]UQZSPPQWNZVPPQPW]UQMN̂SJYKTMSNQMPQ[JSY[TZ\Q̂WJNMPUVRQTSQTUVQfJ]UMTV]T_

qrstu�r{��x��{z{~�|{y�
qrstu�tuQgSQTUVQ̂WZZVPTQVpTVNTQ[VJYMTTVRQX\QZKLQTUVQjSNTJK]TSJQPUKZZQMNRVYNM̂\QKNRQUSZRQUKJYZVPPQTUVQhLNVJcQfJ]UMTV]TcQ
fJ]UMTV]TdPQ]SNPWZTKNTPcQKNRQKOVNTPQKNRQVY[ZS\VVPQŜQKN\QŜQTUVYQ̂JSYQKNRQKOKMNPTQ]ZKMYPcQRKYKOVPcQZSPPVPQKNRQ
Vp[VNPVPcQMN]ZWRMNOQXWTQNSTQZMYMTVRQTSQKTTSJNV\PdQ̂VVPcQKJMPMNOQSWTQŜQSJQJVPWZTMNOQ̂JSYQ[VĴSJYKN]VQŜQTUVQaSJbcQ
[JSeMRVRQTUKTQPW]UQ]ZKMYcQRKYKOVcQZSPPQSJQVp[VNPVQMPQKTTJMXWTKXZVQTSQXSRMZ\QMN�WJ\cQPM]bNVPPcQRMPVKPVQSJQRVKTUcQSJQTSQ
MN�WJ\QTSQSJQRVPTJW]TMSNQŜQTKNOMXZVQ[JS[VJT\Q�STUVJQTUKNQTUVQaSJbQMTPVẐ�cQXWTQSNZ\QTSQTUVQVpTVNTQ]KWPVRQX\QTUVQNVOZMOVNTQ
K]TPQSJQSYMPPMSNPQŜQTUVQjSNTJK]TSJcQKQ̀WX]SNTJK]TSJcQKN\SNVQRMJV]TZ\QSJQMNRMJV]TZ\QVY[ZS\VRQX\QTUVYQSJQKN\SNVQ̂SJQ
LUSPVQK]TPQTUV\QYK\QXVQZMKXZVcQJVOKJRZVPPQŜQLUVTUVJQSJQNSTQPW]UQ]ZKMYcQRKYKOVcQZSPPQSJQVp[VNPVQMPQ]KWPVRQMNQ[KJTQX\QKQ
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IJKLMNOPQRSPOTORQNURKRVPQRKWNXVYUNZ[\O]JLOZPN̂UJ\\NPZLN[RNYZP̂LKVRQNLZNPR]JLR_NJ[KOQ]R_NZKNKRQVYRNZLURKNKO]UL̂NZKN
Z[\O]JLOZP̂NZTNOPQRSPOLMNLUJLǸZV\QNZLURK̀ÔRNRaÔLNĴNLZNJNIJKLMNZKNIRK̂ZPNQR̂YKO[RQNOPNLUÔNXRYLOZPNbWcdW

efghijhkNlPNY\JOŜNJ]JOP̂LNJPMNIRK̂ZPNZKNRPLOLMNOPQRSPOTORQNVPQRKNLUÔNXRYLOZPNbWcdN[MNJPNRSI\ZMRRNZTNLURNmZPLKJYLZK_N
JNXV[YZPLKJYLZK_NJPMZPRNQOKRYL\MNZKNOPQOKRYL\MNRSI\ZMRQN[MNLURSNZKNJPMZPRNTZKǸUẐRNJYL̂NLURMNSJMN[RN\OJ[\R_NLURN
OPQRSPOTOYJLOZPNZ[\O]JLOZPNVPQRKNXRYLOZPNbWcdWcN̂UJ\\NPZLN[RN\OSOLRQN[MNJN\OSOLJLOZPNZPNJSZVPLNZKNLMIRNZTNQJSJ]R̂_N
YZSIRP̂JLOZPNZKN[RPRTOL̂NIJMJ[\RN[MNZKNTZKNLURNmZPLKJYLZKNZKNJNXV[YZPLKJYLZKNVPQRKǸZKnRK̂oNYZSIRP̂JLOZPNJYL̂_N
QÔJ[O\OLMN[RPRTOLNJYL̂NZKNZLURKNRSI\ZMRRN[RPRTOLNJYL̂W

pqrstuvfwfffpqtxsrvtr
efwhifyvzvqpu
efwhihiN{URN|̀ PRKN̂UJ\\NKRLJOPNJPNJKYUOLRYLN\J̀TV\\MN\OYRP̂RQNLZNIKJYLOYRNJKYUOLRYLVKRNZKNJPNRPLOLMN\J̀TV\\MNIKJYLOYOP]N
JKYUOLRYLVKRNOPNLURN}VKÔQOYLOZPǸURKRNLURN~KZ}RYLNÔN\ZYJLRQWN{UJLNIRK̂ZPNZKNRPLOLMNÔNOQRPLOTORQNĴNLURN�KYUOLRYLNOPNLURN
�]KRRSRPLNJPQNÔNKRTRKKRQNLZNLUKZV]UZVLNLURNmZPLKJYLN�ZYVSRPL̂NĴNOTN̂OP]V\JKNOPNPVS[RKWN

efwhihkN�VLOR̂_NKR̂IZP̂O[O\OLOR̂NJPQN\OSOLJLOZP̂NZTNJVLUZKOLMNZTNLURN�KYUOLRYLNĴN̂RLNTZKLUNOPNLURNmZPLKJYLN�ZYVSRPL̂N̂UJ\\N
PZLN[RNKR̂LKOYLRQ_NSZQOTORQNZKNRaLRPQRQǸOLUZVLǸKOLLRPNYZP̂RPLNZTNLURN|̀ PRK_NmZPLKJYLZKNJPQN�KYUOLRYLWNmZP̂RPLN̂UJ\\N
PZLN[RNVPKRĴZPJ[\MǸOLUUR\QW

efwhihgNlTNLURNRSI\ZMSRPLNZTNLURN�KYUOLRYLNÔNLRKSOPJLRQ_NLURN|̀ PRKN̂UJ\\NRSI\ZMNJN̂VYYR̂̂ZKNJKYUOLRYLNĴNLZǸUZSNLURN
mZPLKJYLZKNUĴNPZNKRĴZPJ[\RNZ[}RYLOZPNJPQǸUẐRN̂LJLV̂NVPQRKNLURNmZPLKJYLN�ZYVSRPL̂N̂UJ\\N[RNLUJLNZTNLURN�KYUOLRYLW

efwhkfp��szs�rqprs�zf��frxvft�zrqptr
efwhkhiN{URN�KYUOLRYLǸO\\NIKZ�OQRNJQSOPÔLKJLOZPNZTNLURNmZPLKJYLNĴNQR̂YKO[RQNOPNLURNmZPLKJYLN�ZYVSRPL̂NJPQǸO\\N[RN
JPN|̀ PRKôNKRIKR̂RPLJLO�RNQVKOP]NYZP̂LKVYLOZPNVPLO\NLURNQJLRNLURN�KYUOLRYLNÔ̂VR̂NLURNTOPJ\NmRKLOTOYJLRNTZKN~JMSRPLWN{URN
�KYUOLRYLǸO\\NUJ�RNJVLUZKOLMNLZNJYLNZPN[RUJ\TNZTNLURN|̀ PRKNZP\MNLZNLURNRaLRPLNIKZ�OQRQNOPNLURNmZPLKJYLN�ZYVSRPL̂W

efwhkhkN{URN�KYUOLRYLǸO\\N�ÔOLNLURN̂OLRNJLNOPLRK�J\̂NJIIKZIKOJLRNLZNLURN̂LJ]RNZTNYZP̂LKVYLOZP_NZKNĴNZLURK̀ÔRNJ]KRRQǸOLUN
LURN|̀ PRK_NLZN[RYZSRN]RPRKJ\\MNTJSO\OJKǸOLUNLURNIKZ]KR̂̂NJPQN�VJ\OLMNZTNLURNIZKLOZPNZTNLURN�ZKnNYZSI\RLRQ_NJPQNLZN
QRLRKSOPRNOPN]RPRKJ\NOTNLURN�ZKnNZ[̂RK�RQNÔN[ROP]NIRKTZKSRQNOPNJNSJPPRKNOPQOYJLOP]NLUJLNLURN�ZKn_ǸURPNTV\\MN
YZSI\RLRQ_ǸO\\N[RNOPNJYYZKQJPYRǸOLUNLURNmZPLKJYLN�ZYVSRPL̂WN�Z̀R�RK_NLURN�KYUOLRYLǸO\\NPZLN[RNKR�VOKRQNLZNSJnRN
RaUJV̂LO�RNZKNYZPLOPVZV̂NZP�̂OLRNOP̂IRYLOZP̂NLZNYURYnNLURN�VJ\OLMNZKN�VJPLOLMNZTNLURN�ZKnWN{URN�KYUOLRYLǸO\\NPZLNUJ�RN
YZPLKZ\NZ�RK_NYUJK]RNZT_NZKNKR̂IZP̂O[O\OLMNTZK_NLURNYZP̂LKVYLOZPNSRJP̂_NSRLUZQ̂_NLRYUPO�VR̂_N̂R�VRPYR̂NZKNIKZYRQVKR̂_N
ZKNTZKNLURN̂JTRLMNIKRYJVLOZP̂NJPQNIKZ]KJŜNOPNYZPPRYLOZPǸOLUNLURN�ZKn_N̂OPYRNLUR̂RNJKRN̂Z\R\MNLURNmZPLKJYLZKôNKO]UL̂N
JPQNKR̂IZP̂O[O\OLOR̂NVPQRKNLURNmZPLKJYLN�ZYVSRPL̂_NRaYRILNĴNIKZ�OQRQNOPNXRYLOZPNbWbWcW

efwhkhgN|PNLURN[ĴÔNZTNLURN̂OLRN�ÔOL̂_NLURN�KYUOLRYLǸO\\NnRRINLURN|̀ PRKNKRĴZPJ[\MNOPTZKSRQNJ[ZVLNLURNIKZ]KR̂̂NJPQN
�VJ\OLMNZTNLURNIZKLOZPNZTNLURN�ZKnNYZSI\RLRQ_NJPQNKRIZKLNLZNLURN|̀ PRKN�c�NnPZ̀PNQR�OJLOZP̂NTKZSNLURNmZPLKJYLN
�ZYVSRPL̂NJPQNTKZSNLURNSẐLNKRYRPLNYZP̂LKVYLOZPN̂YURQV\RN̂V[SOLLRQN[MNLURNmZPLKJYLZK_NJPQN���NQRTRYL̂NJPQN
QRTOYORPYOR̂NZ[̂RK�RQNOPNLURN�ZKnWN{URN�KYUOLRYLǸO\\NPZLN[RNKR̂IZP̂O[\RNTZKNLURNmZPLKJYLZKôNTJO\VKRNLZNIRKTZKSNLURN
�ZKnNOPNJYYZKQJPYRǸOLUNLURNKR�VOKRSRPL̂NZTNLURNmZPLKJYLN�ZYVSRPL̂WN{URN�KYUOLRYLǸO\\NPZLNUJ�RNYZPLKZ\NZ�RKNZKN
YUJK]RNZTNJPQǸO\\NPZLN[RNKR̂IZP̂O[\RNTZKNJYL̂NZKNZSÔ̂OZP̂NZTNLURNmZPLKJYLZK_NXV[YZPLKJYLZK̂_NZKNLUROKNJ]RPL̂NZKN
RSI\ZMRR̂_NZKNJPMNZLURKNIRK̂ZP̂NZKNRPLOLOR̂NIRKTZKSOP]NIZKLOZP̂NZTNLURN�ZKnW

efwhkhwft����zstprs�z�f�ptsusrprszyft�zrqptrfp��szs�rqprs�z
�aYRILNĴNZLURK̀ÔRNIKZ�OQRQNOPNLURNmZPLKJYLN�ZYVSRPL̂NZKǸURPNQOKRYLNYZSSVPOYJLOZP̂NUJ�RN[RRPN̂IRYOJ\\MN
JVLUZKO�RQ_NLURN|̀ PRKNJPQNmZPLKJYLZKN̂UJ\\NRPQRJ�ZKNLZNYZSSVPOYJLRǸOLUNRJYUNZLURKNLUKZV]UNLURN�KYUOLRYLNJ[ZVLN
SJLLRK̂NJKÔOP]NZVLNZTNZKNKR\JLOP]NLZNLURNmZPLKJYLWNmZSSVPOYJLOZP̂N[MNJPQǸOLUNLURN�KYUOLRYLôNYZP̂V\LJPL̂N̂UJ\\N[RN
LUKZV]UNLURN�KYUOLRYLWNmZSSVPOYJLOZP̂N[MNJPQǸOLUNXV[YZPLKJYLZK̂NJPQNSJLRKOJ\N̂VII\ORK̂N̂UJ\\N[RNLUKZV]UNLURN
mZPLKJYLZKWNmZSSVPOYJLOZP̂N[MNJPQǸOLUN̂RIJKJLRNYZPLKJYLZK̂N̂UJ\\N[RNLUKZV]UNLURN|̀ PRKW

efwhkh�N�ĴRQNZPNLURN�KYUOLRYLôNR�J\VJLOZP̂NZTNLURNmZPLKJYLZKôN�II\OYJLOZP̂NTZKN~JMSRPL_NLURN�KYUOLRYLǸO\\NKR�OR̀N
JPQNYRKLOTMNLURNJSZVPL̂NQVRNLURNmZPLKJYLZKNJPQǸO\\NÔ̂VRNmRKLOTOYJLR̂NTZKN~JMSRPLNOPN̂VYUNJSZVPL̂W

efwhkh�N{URN�KYUOLRYLNUĴNJVLUZKOLMNLZNKR}RYLN�ZKnNLUJLNQZR̂NPZLNYZPTZKSNLZNLURNmZPLKJYLN�ZYVSRPL̂WN�URPR�RKNLURN
�KYUOLRYLNYZP̂OQRK̂NOLNPRYR̂̂JKMNZKNJQ�ÔJ[\R_NLURN�KYUOLRYLǸO\\NUJ�RNJVLUZKOLMNLZNKR�VOKRNOP̂IRYLOZPNZKNLR̂LOP]NZTNLURN
�ZKnNOPNJYYZKQJPYRǸOLUNXRYLOZP̂NcbW�W�NJPQNcbW�Wb_ǸURLURKNZKNPZLN̂VYUN�ZKnNÔNTJ[KOYJLRQ_NOP̂LJ\\RQNZKNYZSI\RLRQWN
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IJKLMLNOPQLRSTLNPSTRUPVWSTJNRSXPJYPSTLPZN[TRSL[SPQJNPVP\L[RURJQP]V\LPRQP̂JJ\PYVRSTPLRSTLNPSJPL_LN[RULPJNPQJSPSJPL_LN[RULP
UW[TPVWSTJNRSXPUTV̀̀P̂RMLPNRULPSJPVP\WSXPJNPNLUaJQURbR̀RSXPJYPSTLPZN[TRSL[SPSJPSTLPcJQSNV[SJNOPdWb[JQSNV[SJNUOP]VSLNRV̀PVQ\P
LeWRa]LQSPUWaàRLNUOPSTLRNPV̂LQSUPJNPL]àJXLLUOPJNPJSTLNPaLNUJQUPJNPLQSRSRLUPaLNYJN]RQ̂PaJNSRJQUPJYPSTLPfJNgh

ijklmlnPoTLPZN[TRSL[SPKR̀̀PNLMRLKPVQ\PVaaNJMLOPJNPSVgLPJSTLNPVaaNJaNRVSLPV[SRJQPWaJQOPSTLPcJQSNV[SJNpUPUWb]RSSV̀UPUW[TP
VUPdTJaPqNVKRQ̂UOPrNJ\W[SPqVSVPVQ\PdV]àLUOPbWSPJQ̀XPYJNPSTLP̀R]RSL\PaWNaJULPJYP[TL[gRQ̂PYJNP[JQYJN]VQ[LPKRSTP
RQYJN]VSRJQP̂RMLQPVQ\PSTLP\LUR̂QP[JQ[LaSPL_aNLUUL\PRQPSTLPcJQSNV[SPqJ[W]LQSUhPoTLPZN[TRSL[SpUPV[SRJQPKR̀̀PbLPSVgLQP
RQPV[[JN\VQ[LPKRSTPSTLPUWb]RSSV̀PU[TL\ẀLPVaaNJML\PbXPSTLPZN[TRSL[SPJNOPRQPSTLPVbULQ[LPJYPVQPVaaNJML\PUWb]RSSV̀P
U[TL\ẀLOPKRSTPNLVUJQVb̀LPaNJ]aSQLUUPKTR̀LPV̀̀JKRQ̂PUWYYR[RLQSPSR]LPRQPSTLPZN[TRSL[SpUPaNJYLUURJQV̀PsW\̂]LQSPSJP
aLN]RSPV\LeWVSLPNLMRLKhPtLMRLKPJYPUW[TPUWb]RSSV̀UPRUPQJSP[JQ\W[SL\PYJNPSTLPaWNaJULPJYP\LSLN]RQRQ̂PSTLPV[[WNV[XPVQ\P
[J]àLSLQLUUPJYPJSTLNP\LSVR̀UPUW[TPVUP\R]LQURJQUPVQ\PeWVQSRSRLUOPJNPYJNPUWbUSVQSRVSRQ̂PRQUSNW[SRJQUPYJNPRQUSV̀̀VSRJQPJNP
aLNYJN]VQ[LPJYPLeWRa]LQSPJNPUXUSL]UOPV̀̀PJYPKTR[TPNL]VRQPSTLPNLUaJQURbR̀RSXPJYPSTLPcJQSNV[SJNPVUPNLeWRNL\PbXPSTLP
cJQSNV[SPqJ[W]LQSUhPoTLPZN[TRSL[SpUPNLMRLKPJYPSTLPcJQSNV[SJNpUPUWb]RSSV̀UPUTV̀̀PQJSPNL̀RLMLPSTLPcJQSNV[SJNPJYPSTLP
Jb̀R̂VSRJQUPWQ\LNPdL[SRJQUPuhuOPuhvPVQ\PuhwxhPoTLPZN[TRSL[SpUPNLMRLKPUTV̀̀PQJSP[JQUSRSWSLPVaaNJMV̀PJYPUVYLSXPaNL[VWSRJQUP
JNOPWQ̀LUUPJSTLNKRULPUaL[RYR[V̀̀XPUSVSL\PbXPSTLPZN[TRSL[SOPJYPVQXP[JQUSNW[SRJQP]LVQUOP]LSTJ\UOPSL[TQReWLUOPULeWLQ[LUPJNP
aNJ[L\WNLUhPoTLPZN[TRSL[SpUPVaaNJMV̀PJYPVPUaL[RYR[PRSL]PUTV̀̀PQJSPRQ\R[VSLPVaaNJMV̀PJYPVQPVUUL]b̀XPJYPKTR[TPSTLPRSL]PRUP
VP[J]aJQLQShP

ijklmlyPoTLPZN[TRSL[SPKR̀̀PaNLaVNLPcTVQ̂LPzN\LNUPVQ\PcJQUSNW[SRJQPcTVQ̂LPqRNL[SRMLUOPVQ\P]VXPVWSTJNR{LP]RQJNP
[TVQ̂LUPRQPSTLPfJNgPVUPaNJMR\L\PRQPdL[SRJQP|h}hPoTLPZN[TRSL[SPKR̀̀PRQMLUSR̂VSLPVQ\P]VgLP\LSLN]RQVSRJQUPVQ\P
NL[J]]LQ\VSRJQUPNL̂VN\RQ̂P[JQ[LV̀L\PVQ\PWQgQJKQP[JQ\RSRJQUPVUPaNJMR\L\PRQPdL[SRJQPuh|h}h

ijklml~PoTLPZN[TRSL[SPKR̀̀P[JQ\W[SPRQUaL[SRJQUPSJP\LSLN]RQLPSTLP\VSLPJNP\VSLUPJYPdWbUSVQSRV̀PcJ]àLSRJQPVQ\PSTLP\VSLPJYP
YRQV̀P[J]àLSRJQ�PRUUWLPcLNSRYR[VSLUPJYPdWbUSVQSRV̀PcJ]àLSRJQPaWNUWVQSPSJPdL[SRJQP�h��PNL[LRMLPVQ\PYJNKVN\PSJPSTLP
zKQLNOPYJNPSTLPzKQLNpUPNLMRLKPVQ\PNL[JN\UOPKNRSSLQPKVNNVQSRLUPVQ\PNL̀VSL\P\J[W]LQSUPNLeWRNL\PbXPSTLPcJQSNV[SPVQ\P
VUUL]b̀L\PbXPSTLPcJQSNV[SJNPaWNUWVQSPSJPdL[SRJQP�hw��PVQ\PRUUWLPVPYRQV̀PcLNSRYR[VSLPYJNPrVX]LQSPaWNUWVQSPSJPdL[SRJQP
�hw�h

ijklml��P�YPSTLPzKQLNPVQ\PZN[TRSL[SPV̂NLLOPSTLPZN[TRSL[SPKR̀̀PaNJMR\LPJQLPJNP]JNLPaNJsL[SPNLaNLULQSVSRMLUPSJPVUURUSPRQP
[VNNXRQ̂PJWSPSTLPZN[TRSL[SpUPNLUaJQURbR̀RSRLUPVSPSTLPURSLhPoTLP\WSRLUOPNLUaJQURbR̀RSRLUPVQ\P̀R]RSVSRJQUPJYPVWSTJNRSXPJYPUW[TP
aNJsL[SPNLaNLULQSVSRMLUPUTV̀̀PbLPVUPULSPYJNSTPRQPVQPL_TRbRSPSJPbLPRQ[JNaJNVSL\PRQPSTLPcJQSNV[SPqJ[W]LQSUh

ijklml��PoTLPZN[TRSL[SPKR̀̀PRQSLNaNLSPVQ\P\L[R\LP]VSSLNUP[JQ[LNQRQ̂PaLNYJN]VQ[LPWQ\LNOPVQ\PNLeWRNL]LQSUPJYOPSTLP
cJQSNV[SPqJ[W]LQSUPJQPKNRSSLQPNLeWLUSPJYPLRSTLNPSTLPzKQLNPJNPcJQSNV[SJNhPoTLPZN[TRSL[SpUPNLUaJQULPSJPUW[TPNLeWLUSUP
KR̀̀PbLP]V\LPRQPKNRSRQ̂PKRSTRQPVQXPSR]LP̀R]RSUPV̂NLL\PWaJQPJNPJSTLNKRULPKRSTPNLVUJQVb̀LPaNJ]aSQLUUhP

ijklml�mP�QSLNaNLSVSRJQUPVQ\P\L[RURJQUPJYPSTLPZN[TRSL[SPKR̀̀PbLP[JQURUSLQSPKRSTPSTLPRQSLQSPJYOPVQ\PNLVUJQVb̀XPRQYLNVb̀LP
YNJ]OPSTLPcJQSNV[SPqJ[W]LQSUPVQ\PKR̀̀PbLPRQPKNRSRQ̂PJNPRQPSTLPYJN]PJYP\NVKRQ̂UhPfTLQP]VgRQ̂PUW[TPRQSLNaNLSVSRJQUP
VQ\P\L[RURJQUOPSTLPZN[TRSL[SPKR̀̀PLQ\LVMJNPSJPUL[WNLPYVRSTYẀPaLNYJN]VQ[LPbXPbJSTPzKQLNPVQ\PcJQSNV[SJNOPKR̀̀PQJSPUTJKP
aVNSRV̀RSXPSJPLRSTLNPVQ\PKR̀̀PQJSPbLP̀RVb̀LPYJNPNLUẀSUPJYPRQSLNaNLSVSRJQUPJNP\L[RURJQUPNLQ\LNL\PRQP̂JJ\PYVRSTh

ijklml��PoTLPZN[TRSL[SpUP\L[RURJQUPJQP]VSSLNUPNL̀VSRQ̂PSJPVLUSTLSR[PLYYL[SPKR̀̀PbLPYRQV̀PRYP[JQURUSLQSPKRSTPSTLPRQSLQSP
L_aNLUUL\PRQPSTLPcJQSNV[SPqJ[W]LQSUh

ijklml�kPoTLPZN[TRSL[SPKR̀̀PNLMRLKPVQ\PNLUaJQ\PSJPNLeWLUSUPYJNPRQYJN]VSRJQPVbJWSPSTLPcJQSNV[SPqJ[W]LQSUhPoTLP
ZN[TRSL[SpUPNLUaJQULPSJPUW[TPNLeWLUSUPKR̀̀PbLP]V\LPRQPKNRSRQ̂PKRSTRQPVQXPSR]LP̀R]RSUPV̂NLL\PWaJQPJNPJSTLNKRULPKRSTP
NLVUJQVb̀LPaNJ]aSQLUUhP�YPVaaNJaNRVSLOPSTLPZN[TRSL[SPKR̀̀PaNLaVNLPVQ\PRUUWLPUWaàL]LQSV̀PqNVKRQ̂UPVQ\PdaL[RYR[VSRJQUP
RQPNLUaJQULPSJPSTLPNLeWLUSUPYJNPRQYJN]VSRJQh

�������j�jjj��������������
ij�l�j�����������
ij�l�l�PZPdWb[JQSNV[SJNPRUPVPaLNUJQPJNPLQSRSXPKTJPTVUPVP\RNL[SP[JQSNV[SPKRSTPSTLPcJQSNV[SJNPSJPaLNYJN]PVPaJNSRJQPJYPSTLP
fJNgPVSPSTLPURSLhPoTLPSLN]P�dWb[JQSNV[SJN�PRUPNLYLNNL\PSJPSTNJŴTJWSPSTLPcJQSNV[SPqJ[W]LQSUPVUPRYPURQ̂ẀVNPRQPQW]bLNP
VQ\P]LVQUPVPdWb[JQSNV[SJNPJNPVQPVWSTJNR{L\PNLaNLULQSVSRMLPJYPSTLPdWb[JQSNV[SJNhPoTLPSLN]P�dWb[JQSNV[SJN�P\JLUPQJSP
RQ[̀W\LPVPULaVNVSLP[JQSNV[SJNPJNPUWb[JQSNV[SJNUPJYPVPULaVNVSLP[JQSNV[SJNh
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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

IJKLNJpqprsJtuJvwxytz{rpy{vJpzsJt{|}rJytz{rpy{vJutrJ~tr{�tzvJtuJ{|}Jqtr�
IJKLNLMO�Xm̂UUOWYâZ̀\ÛOUY[ŶbO\XOYâOkWXYZ[VYOlWVRd̂XYUOWZOYâOS\bb\XjOẐ�R\Ẑd̂XYU�OYâOkWXYZ[VYWZ�O[UOUWWXO[UO
]Z[VY\V[Sm̂O[cŶZO[̀[ZbOWcOYâOkWXYZ[VY�OUa[mmOcRZX\UaO\XÒZ\Y\XjOYWOYâO�̀ X̂ZOYaZWRjaOYâOPZVa\ŶVYOYâOX[d̂UOWcO
]̂ZUWXUOWZÔXY\Y\̂UO�\XVmRb\XjOYaWÛÒaWO[ẐOYWOcRZX\UaOd[ŶZ\[mUOWZÔ�R\]d̂XYOc[SZ\V[ŶbOYWO[OU]̂V\[mOb̂U\jX�O]ZW]WÛbO
cWZÔ[VaO]Z\XV\][mO]WZY\WXOWcOYâOeWZfgOhâOPZVa\ŶVYOd[_OẐ]m_Ò\Ya\XO��Ob[_UOYWOYâOkWXYZ[VYWZO\XÒZ\Y\XjOUY[Y\XjO���O
à̂YâZOYâO�̀ X̂ZOWZOYâOPZVa\ŶVYOa[UOẐ[UWX[Sm̂OWS�̂VY\WXOYWO[X_OURVaO]ZW]WÛbO]̂ZUWXOWZÔXY\Y_OWZO���OYa[YOYâO
PZVa\ŶVYOẐ�R\ẐUO[bb\Y\WX[mOY\d̂OcWZOẐo\̂̀ gO�[\mRẐOWcOYâO�̀ X̂ZOWZOPZVa\ŶVYOYWOẐ]m_Ò\Ya\XOYâO��Tb[_O]̂Z\WbOUa[mmO
VWXUY\YRŶOXWY\V̂OWcOXWOẐ[UWX[Sm̂OWS�̂VY\WXg

IJKLNLNOhâOkWXYZ[VYWZOUa[mmOXWYOVWXYZ[VYÒ\YaO[O]ZW]WÛbO]̂ZUWXOWZÔXY\Y_OYWÒaWdOYâO�̀ X̂ZOWZOPZVa\ŶVYOa[UOd[b̂O
Ẑ[UWX[Sm̂O[XbOY\d̂m_OWS�̂VY\WXgOhâOkWXYZ[VYWZOUa[mmOXWYOŜOẐ�R\ẐbOYWOVWXYZ[VYÒ\YaO[X_WX̂OYWÒaWdOYâOkWXYZ[VYWZO
a[UOd[b̂OẐ[UWX[Sm̂OWS�̂VY\WXg

IJKLNL�O�cOYâO�̀ X̂ZOWZOPZVa\ŶVYOa[UOẐ[UWX[Sm̂OWS�̂VY\WXOYWO[O]̂ZUWXOWZÔXY\Y_O]ZW]WÛbOS_OYâOkWXYZ[VYWZ�OYâO
kWXYZ[VYWZOUa[mmO]ZW]WÛO[XWYâZOYWÒaWdOYâO�̀ X̂ZOWZOPZVa\ŶVYOa[UOXWOẐ[UWX[Sm̂OWS�̂VY\WXgO�cOYâO]ZW]WÛbOSRYO
Ẑ�̂VŶbOQRSVWXYZ[VYWZÒ[UOẐ[UWX[Sm_OV[][Sm̂OWcO]̂ZcWZd\XjOYâOeWZf�OYâOkWXYZ[VYOQRdO[XbOkWXYZ[VYOh\d̂OUa[mmOŜO
\XVẐ[ÛbOWZOb̂VẐ[ÛbOS_OYâOb\cĉẐXV̂�O\cO[X_�OWVV[U\WX̂bOS_OURVaOVa[Xĵ�O[XbO[XO[]]ZW]Z\[ŶOka[XĵO�Zb̂ZOUa[mmOŜO
\UUR̂bOŜcWẐOVWdd̂XV̂d̂XYOWcOYâOURSUY\YRŶOQRSVWXYZ[VYWZ�UOeWZfgO�Ẁ ô̂Z�OXWO\XVẐ[ÛO\XOYâOkWXYZ[VYOQRdOWZO
kWXYZ[VYOh\d̂OUa[mmOŜO[mmẀ b̂OcWZOURVaOVa[XĵORXm̂UUOYâOkWXYZ[VYWZOa[UO[VŶbO]ZWd]Ym_O[XbOẐU]WXU\ôm_O\XO
URSd\YY\XjOX[d̂UO[UOẐ�R\Ẑbg

IJKLNL�OhâOkWXYZ[VYWZOUa[mmOXWYOURSUY\YRŶO[OQRSVWXYZ[VYWZ�O]̂ZUWXOWZÔXY\Y_O]Ẑo\WRUm_OÛm̂VŶbO\cOYâO�̀ X̂ZOWZO
PZVa\ŶVYOd[f̂UOẐ[UWX[Sm̂OWS�̂VY\WXOYWOURVaOURSUY\YRY\WXg

IJKL�Jvwxytz{rpy{wp�Jr}�p{�tzv
�_O[]]ZW]Z\[ŶO[jẐ̂ d̂XY�ÒZ\YŶXÒâẐOm̂j[mm_OẐ�R\ẐbOcWZOo[m\b\Y_�OYâOkWXYZ[VYWZOUa[mmOẐ�R\ẐÔ[VaOQRSVWXYZ[VYWZ�O
YWOYâÔ�ŶXYOWcOYâOeWZfOYWOŜO]̂ZcWZd̂bOS_OYâOQRSVWXYZ[VYWZ�OYWOŜOSWRXbOYWOYâOkWXYZ[VYWZOS_OŶZdUOWcOYâOkWXYZ[VYO
lWVRd̂XYU�O[XbOYWO[UURd̂OYẀ[ZbOYâOkWXYZ[VYWZO[mmOYâOWSm\j[Y\WXUO[XbOẐU]WXU\S\m\Y\̂U�O\XVmRb\XjOYâOẐU]WXU\S\m\Y_O
cWZOU[ĉY_OWcOYâOQRSVWXYZ[VYWZ�UOeWZf�Òa\VaOYâOkWXYZ[VYWZ�OS_OYâÛOlWVRd̂XYU�O[UURd̂UOYẀ[ZbOYâO�̀ X̂ZO[XbO
PZVa\ŶVYgO�[VaOURSVWXYZ[VYO[jẐ̂ d̂XYOUa[mmO]ẐÛZôO[XbO]ZWŶVYOYâOZ\jaYUOWcOYâO�̀ X̂ZO[XbOPZVa\ŶVYORXb̂ZOYâO
kWXYZ[VYOlWVRd̂XYUÒ\YaOẐU]̂VYOYWOYâOeWZfOYWOŜO]̂ZcWZd̂bOS_OYâOQRSVWXYZ[VYWZOUWOYa[YOURSVWXYZ[VY\XjOYâẐWcÒ\mmO
XWYO]Ẑ�Rb\V̂OURVaOZ\jaYU�O[XbOUa[mmO[mmẀOYWOYâOQRSVWXYZ[VYWZ�ORXm̂UUOU]̂V\c\V[mm_O]ZWo\b̂bOWYâZ̀\ÛO\XOYâO
URSVWXYZ[VYO[jẐ̂ d̂XY�OYâOŜX̂c\YOWcO[mmOZ\jaYU�OẐd̂b\̂UO[XbOẐbẐUUO[j[\XUYOYâOkWXYZ[VYWZOYa[YOYâOkWXYZ[VYWZ�OS_OYâO
kWXYZ[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
QRSVWXYZ[VYWZ�O]Z\WZOYWOYâÔ�̂VRY\WXOWcOYâOURSVWXYZ[VYO[jẐ̂ d̂XY�OVW]\̂UOWcOYâOkWXYZ[VYOlWVRd̂XYUOYWÒa\VaOYâO
QRSVWXYZ[VYWZÒ\mmOŜOSWRXb�O[Xb�OR]WXÒZ\YŶXOẐ�R̂UYOWcOYâOQRSVWXYZ[VYWZ�O\b̂XY\c_OYWOYâOQRSVWXYZ[VYWZOŶZdUO[XbO
VWXb\Y\WXUOWcOYâO]ZW]WÛbOURSVWXYZ[VYO[jẐ̂ d̂XYOYa[YOd[_OŜO[YOo[Z\[XV̂Ò\YaOYâOkWXYZ[VYOlWVRd̂XYUgO
QRSVWXYZ[VYWZUÒ\mmOU\d\m[Zm_Od[f̂OVW]\̂UOWcO[]]m\V[Sm̂O]WZY\WXUOWcOURVaObWVRd̂XYUO[o[\m[Sm̂OYWOYâ\ZOẐU]̂VY\ôO
]ZW]WÛbOQRSTURSVWXYZ[VYWZUg

IJKL�Jytz{�z�}z{Jpvv��z�}z{JtuJvwxytz{rpy{v
IJKL�LMO�[VaOURSVWXYZ[VYO[jẐ̂ d̂XYOcWZO[O]WZY\WXOWcOYâOeWZfO\UO[UU\jX̂bOS_OYâOkWXYZ[VYWZOYWOYâO�̀ X̂Z�O]ZWo\b̂bOYa[Y

LM [UU\jXd̂XYO\UÔcĉVY\ôOWXm_O[cŶZOŶZd\X[Y\WXOWcOYâOkWXYZ[VYOS_OYâO�̀ X̂ZOcWZOV[RÛO]RZUR[XYOYWO
Q̂VY\WXO��g�O[XbOWXm_OcWZOYaWÛOURSVWXYZ[VYO[jẐ̂ d̂XYUOYa[YOYâO�̀ X̂ZO[VV̂]YUOS_OXWY\c_\XjOYâO
QRSVWXYZ[VYWZO[XbOkWXYZ[VYWZO\XÒZ\Y\Xj�O[Xb

LN [UU\jXd̂XYO\UOURS�̂VYOYWOYâO]Z\WZOZ\jaYUOWcOYâOURẐY_�O\cO[X_�OWSm\j[ŶbORXb̂ZOSWXbOẐm[Y\XjOYWOYâO
kWXYZ[VYg

eâXOYâO�̀ X̂ZO[VV̂]YUOYâO[UU\jXd̂XYOWcO[OURSVWXYZ[VYO[jẐ̂ d̂XY�OYâO�̀ X̂ZO[UURd̂UOYâOkWXYZ[VYWZ�UOZ\jaYUO[XbO
WSm\j[Y\WXUORXb̂ZOYâOURSVWXYZ[VYg
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IJKLMLNOPQRSOTUVWOXTTYZS[\S]̂OY_O]W\ÒRabOWXTOc\\SOTUTQ\Sd\dO_RaO[Ra\O]WXSOefOdXgT̂O]W\OhUcVRS]aXV]RaiTO
VR[Q\STX]YRSOTWXjjOc\O\kUY]XcjgOXdlUT]\dO_RaOYSVa\XT\TOYSOVRT]Oa\TUj]YSZO_aR[O]W\OTUTQ\STYRSm

IJKLMLnOPQRSOTUVWOXTTYZS[\S]O]RO]W\OopS\aOUSd\aO]WYTOh\V]YRSOqmr̂O]W\OopS\aO[XgO_Ua]W\aOXTTYZSO]W\OTUcVRS]aXV]O]ROXO
TUVV\TTRaOVRS]aXV]RaORaOR]W\aO\S]Y]gmOs_O]W\OopS\aOXTTYZSTO]W\OTUcVRS]aXV]O]ROXOTUVV\TTRaOVRS]aXV]RaORaOR]W\aO\S]Y]ĝO]W\O
opS\aOTWXjjOS\t\a]W\j\TTOa\[XYSOj\ZXjjgOa\TQRSTYcj\O_RaOXjjOR_O]W\OTUVV\TTRaOVRS]aXV]RaiTORcjYZX]YRSTOUSd\aO]W\O
TUcVRS]aXV]mO

uvwxyz{J|JJJy}~�wv�ywx}~J��J}�~{vJ}vJ��J�{�uvuw{Jy}~wvuyw}v�
IJ|L�J}�~{v��Jvx��wJw}J�{v�}v�Jy}~�wv�ywx}~Ju~�Jw}Ju�uv�J�{�uvuw{Jy}~wvuyw�
IJ|L�L�O�W\OopS\aOa\T\at\TO]W\OaYZW]O]ROQ\a_Ra[OVRST]aUV]YRSORaORQ\aX]YRSTOa\jX]\dO]RO]W\O�aRl\V]OpY]WO]W\OopS\aiTORpSO
_RaV\T̂OXSdO]ROXpXadOT\QXaX]\OVRS]aXV]TOYSOVRSS\V]YRSOpY]WOR]W\aOQRa]YRSTOR_O]W\O�aRl\V]ORaOR]W\aOVRST]aUV]YRSORaO
RQ\aX]YRSTORSO]W\OTY]\OUSd\aO�RSdY]YRSTOR_O]W\O�RS]aXV]OYd\S]YVXjORaOTUcT]XS]YXjjgOTY[YjXaO]RO]W\T\OYSVjUdYSZO]WRT\O
QRa]YRSTOa\jX]\dO]ROYSTUaXSV\OXSdOpXYt\aOR_OTUcaRZX]YRSmOs_O]W\O�RS]aXV]RaOVjXY[TO]WX]Od\jXgORaOXddY]YRSXjOVRT]OYTO
YStRjt\dOc\VXUT\OR_OTUVWOXV]YRSOcgO]W\OopS\âO]W\O�RS]aXV]RaOTWXjjO[Xb\OTUVWO�jXY[OXTOQaRtYd\dOYSO�a]YVj\O�qm

IJ|L�LNÒW\SOT\QXaX]\OVRS]aXV]TOXa\OXpXad\dO_RaOdY__\a\S]OQRa]YRSTOR_O]W\O�aRl\V]ORaOR]W\aOVRST]aUV]YRSORaORQ\aX]YRSTORSO
]W\OTY]\̂O]W\O]\a[O��RS]aXV]Ra�OYSO]W\O�RS]aXV]O�RVU[\S]TOYSO\XVWOVXT\OTWXjjO[\XSO]W\O�RS]aXV]RaOpWRO\�\VU]\TO\XVWO
T\QXaX]\OopS\a��RS]aXV]RaO�Za\\[\S]m

IJ|L�LnO�W\OopS\aOTWXjjOQaRtYd\O_RaOVRRadYSX]YRSOR_O]W\OXV]YtY]Y\TOR_O]W\OopS\aiTORpSO_RaV\TOXSdOR_O\XVWOT\QXaX]\O
VRS]aXV]RaOpY]WO]W\ÒRabOR_O]W\O�RS]aXV]RâOpWROTWXjjOVRRQ\aX]\OpY]WO]W\[mO�W\O�RS]aXV]RaOTWXjjOQXa]YVYQX]\OpY]WOR]W\aO
T\QXaX]\OVRS]aXV]RaTOXSdO]W\OopS\aOYSOa\tY\pYSZO]W\YaOVRST]aUV]YRSOTVW\dUj\TmO�W\O�RS]aXV]RaOTWXjjO[Xb\OXSgOa\tYTYRSTO
]RO]W\OVRST]aUV]YRSOTVW\dUj\Od\\[\dOS\V\TTXagOX_]\aOXOlRYS]Oa\tY\pOXSdO[U]UXjOXZa\\[\S]mO�W\OVRST]aUV]YRSOTVW\dUj\TO
TWXjjO]W\SOVRST]Y]U]\O]W\OTVW\dUj\TO]ROc\OUT\dOcgO]W\O�RS]aXV]RâOT\QXaX]\OVRS]aXV]RaTOXSdO]W\OopS\aOUS]YjOTUcT\kU\S]jgO
a\tYT\dm

IJ|L�LMOPSj\TTOR]W\apYT\OQaRtYd\dOYSO]W\O�RS]aXV]O�RVU[\S]T̂OpW\SO]W\OopS\aOQ\a_Ra[TOVRST]aUV]YRSORaORQ\aX]YRSTO
a\jX]\dO]RO]W\O�aRl\V]OpY]WO]W\OopS\aiTORpSO_RaV\T̂O]W\OopS\aOTWXjjOc\Od\\[\dO]ROc\OTUcl\V]O]RO]W\OTX[\ORcjYZX]YRSTO
XSdO]ROWXt\O]W\OTX[\OaYZW]TO]WX]OXQQjgO]RO]W\O�RS]aXV]RaOUSd\aO]W\O�RSdY]YRSTOR_O]W\O�RS]aXV]̂OYSVjUdYSẐOpY]WRU]O
\�VjUdYSZOR]W\aT̂O]WRT\OT]X]\dOYSO�a]YVj\OêO]WYTO�a]YVj\O�OXSdO�a]YVj\TO�f̂O��OXSdO��m

IJ|LNJ��w�uzJv{��}~�x�xzxw�
IJ|LNL�O�W\O�RS]aXV]RaOTWXjjOX__RadO]W\OopS\aOXSdOT\QXaX]\OVRS]aXV]RaTOa\XTRSXcj\ORQQRa]USY]gO_RaOYS]aRdUV]YRSOXSdO
T]RaXZ\OR_O]W\YaO[X]\aYXjTOXSdO\kUYQ[\S]OXSdOQ\a_Ra[XSV\OR_O]W\YaOXV]YtY]Y\T̂OXSdOTWXjjOVRSS\V]OXSdOVRRadYSX]\O]W\O
�RS]aXV]RaiTOVRST]aUV]YRSOXSdORQ\aX]YRSTOpY]WO]W\YaTOXTOa\kUYa\dOcgO]W\O�RS]aXV]O�RVU[\S]Tm

IJ|LNLNOs_OQXa]OR_O]W\O�RS]aXV]RaiTÒRabOd\Q\SdTO_RaOQaRQ\aO\�\VU]YRSORaOa\TUj]TOUQRSOVRST]aUV]YRSORaORQ\aX]YRSTOcgO]W\O
opS\aORaOXOT\QXaX]\OVRS]aXV]RâO]W\O�RS]aXV]RaOTWXjĵOQaYRaO]ROQaRV\\dYSZOpY]WO]WX]OQRa]YRSOR_O]W\ÒRab̂OQaR[Q]jgOa\QRa]O
]RO]W\O�aVWY]\V]OXQQXa\S]OdYTVa\QXSVY\TORaOd\_\V]TOYSOTUVWOR]W\aOVRST]aUV]YRSO]WX]OpRUjdOa\Sd\aOY]OUSTUY]Xcj\O_RaOTUVWO
QaRQ\aO\�\VU]YRSOXSdOa\TUj]TmO�XYjUa\OR_O]W\O�RS]aXV]RaOTRO]ROa\QRa]OTWXjjOVRST]Y]U]\OXSOXVbSRpj\dZ[\S]O]WX]O]W\O
opS\aiTORaOT\QXaX]\OVRS]aXV]RaiTOVR[Qj\]\dORaOQXa]YXjjgOVR[Qj\]\dOVRST]aUV]YRSOYTO_Y]OXSdOQaRQ\aO]ROa\V\Yt\O]W\O
�RS]aXV]RaiTÒRab̂O\�V\Q]OXTO]ROd\_\V]TOSR]O]W\SOa\XTRSXcjgOdYTVRt\aXcj\m

IJ|LNLnO�W\O�RS]aXV]RaOTWXjjOa\Y[cUaT\O]W\OopS\aO_RaOVRT]TO]W\OopS\aOYSVUaTO]WX]OXa\OQXgXcj\O]ROXOT\QXaX]\OVRS]aXV]RaO
c\VXUT\OR_O]W\O�RS]aXV]RaiTOd\jXgT̂OY[QaRQ\ajgO]Y[\dOXV]YtY]Y\TORaOd\_\V]Yt\OVRST]aUV]YRSmO�W\OopS\aOTWXjjOc\O
a\TQRSTYcj\O]RO]W\O�RS]aXV]RaO_RaOVRT]TO]W\O�RS]aXV]RaOYSVUaTOc\VXUT\OR_OXOT\QXaX]\OVRS]aXV]RaiTOd\jXgT̂OY[QaRQ\ajgO
]Y[\dOXV]YtY]Y\T̂OdX[XZ\O]RO]W\ÒRabORaOd\_\V]Yt\OVRST]aUV]YRSm

IJ|LNLMO�W\O�RS]aXV]RaOTWXjjOQaR[Q]jgOa\[\dgOdX[XZ\O]W\O�RS]aXV]RaOpaRSZ_UjjgOVXUT\TO]ROVR[Qj\]\dORaOQXa]YXjjgO
VR[Qj\]\dOVRST]aUV]YRSORaO]ROQaRQ\a]gOR_O]W\OopS\aORaOT\QXaX]\OVRS]aXV]RaTOXTOQaRtYd\dOYSOh\V]YRSO�fm�mqm

IJ|LNLKO�W\OopS\aOXSdO\XVWOT\QXaX]\OVRS]aXV]RaOTWXjjOWXt\O]W\OTX[\Oa\TQRSTYcYjY]Y\TO_RaOVU]]YSZOXSdOQX]VWYSZOXTOXa\O
d\TVaYc\dO_RaO]W\O�RS]aXV]RaOYSOh\V]YRSOem�rm
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IJKLMJNOPQRSTJRUVWXJXNJYZQ[PJ\]
_̂̀àbcdefgh̀aicdhd̀ajklm̀gnh̀oklgiapgkiq̀dheaiagh̀pklgiapgkid̀alb̀gnh̀rslhìad̀gk̀gnh̀ihdekldctcucgv̀flbhìgnhcì
ihdehpgcwh̀pklgiapgd̀_kìjaclgaclclm̀gnh̀eihjcdhd̀alb̀dfiikflbclm̀aihà_ihh̀_ikj̀sadgh̀jaghicaud̀alb̀ifttcdnq̀gnh̀
rslhìjav̀puhal̀fèalb̀gnh̀xipncghpg̀scuùauukpagh̀gnh̀pkdg̀ajklm̀gnkdh̀ihdekldctuhy

[RXUYZQJzJJJYW[PVQTJUPJXWQJONR{
IJzL|JVQPQR[Z
IJzL|L|̀onalmhd̀cl̀gnh̀}ki~̀jav̀th̀appkjeucdnhb̀a_ghìh�hpfgckl̀k_̀gnh̀oklgiapgq̀alb̀scgnkfg̀clwaucbagclm̀gnh̀
oklgiapgq̀tv̀onalmh̀ribhiq̀okldgifpgckl̀onalmh̀�cihpgcwh̀kìkibhì_kìàjclkìpnalmh̀cl̀gnh̀}ki~q̀dft�hpg̀gk̀gnh̀
ucjcgagckld̀dgaghb̀cl̀gncd̀xigcpuh̀�̀alb̀hudhsnhih̀cl̀gnh̀oklgiapg̀�kpfjhlgdy

IJzL|L�̀x̀onalmh̀ribhìdnauùth̀tadhb̀fekl̀amihhjhlg̀ajklm̀gnh̀rslhiq̀oklgiapgkìalb̀xipncghpg�̀àokldgifpgckl̀
onalmh̀�cihpgcwh̀ih�fcihd̀amihhjhlg̀tv̀gnh̀rslhìalb̀xipncghpg̀alb̀jav̀kìjav̀lkg̀th̀amihhb̀gk̀tv̀gnh̀oklgiapgki�̀
al̀kibhì_kìàjclkìpnalmh̀cl̀gnh̀}ki~̀jav̀th̀cddfhb̀tv̀gnh̀xipncghpg̀auklhy

IJzL|LM̀onalmhd̀cl̀gnh̀}ki~̀dnauùth̀ehi_kijhb̀flbhìaeeucpatuh̀eikwcdckld̀k_̀gnh̀oklgiapg̀�kpfjhlgdq̀alb̀gnh̀
oklgiapgkìdnauùeikphhb̀eikjeguvq̀fluhdd̀kgnhiscdh̀eikwcbhb̀cl̀gnh̀onalmh̀ribhiq̀okldgifpgckl̀onalmh̀�cihpgcwh̀kì
kibhì_kìàjclkìpnalmh̀cl̀gnh̀}ki~y

IJzL�JYW[PVQJNR�QRT
IJzL�L|̀x̀onalmh̀ribhìcd̀àsicgghl̀cldgifjhlg̀eiheaihb̀tv̀gnh̀xipncghpg̀alb̀dcmlhb̀tv̀gnh̀rslhiq̀oklgiapgkìalb̀
xipncghpg̀dgagclm̀gnhcìamihhjhlg̀fekl̀auùk_̀gnh̀_kuuksclm�

L| �nh̀pnalmh̀cl̀gnh̀}ki~�
L� �nh̀ajkflg̀k_̀gnh̀ab�fdgjhlgq̀c_̀alvq̀cl̀gnh̀oklgiapg̀�fj�̀alb
LM �nh̀h�ghlg̀k_̀gnh̀ab�fdgjhlgq̀c_̀alvq̀cl̀gnh̀oklgiapg̀�cjhy

IJzLMJYNPTXR\YXUNPJYW[PVQJ�URQYXU�QT
IJzLML|̀x̀okldgifpgckl̀onalmh̀�cihpgcwh̀cd̀àsicgghl̀kibhìeiheaihb̀tv̀gnh̀xipncghpg̀alb̀dcmlhb̀tv̀gnh̀rslhìalb̀
xipncghpgq̀bcihpgclm̀àpnalmh̀cl̀gnh̀}ki~̀eickìgk̀amihhjhlg̀kl̀ab�fdgjhlgq̀c_̀alvq̀cl̀gnh̀oklgiapg̀�fj̀kìoklgiapg̀
�cjhq̀kìtkgnỳ�nh̀rslhìjav̀tv̀okldgifpgckl̀onalmh̀�cihpgcwhq̀scgnkfg̀clwaucbagclm̀gnh̀oklgiapgq̀kibhìpnalmhd̀cl̀
gnh̀}ki~̀scgncl̀gnh̀mhlhiaùdpkeh̀k_̀gnh̀oklgiapg̀pkldcdgclm̀k_̀abbcgckldq̀bhuhgckld̀kìkgnhìihwcdckldq̀gnh̀oklgiapg̀
�fj̀alb̀oklgiapg̀�cjh̀thclm̀ab�fdghb̀appkibclmuvy

IJzLML�̀x̀okldgifpgckl̀onalmh̀�cihpgcwh̀dnauùth̀fdhb̀cl̀gnh̀atdhlph̀k_̀gkgaùamihhjhlg̀kl̀gnh̀ghijd̀k_̀àonalmh̀
ribhiỳ

IJzLMLM̀̂_̀gnh̀okldgifpgckl̀onalmh̀�cihpgcwh̀eikwcbhd̀_kìal̀ab�fdgjhlg̀gk̀gnh̀oklgiapg̀�fjq̀gnh̀ab�fdgjhlg̀dnauùth̀
tadhb̀kl̀klh̀k_̀gnh̀_kuuksclm̀jhgnkbd�

L| �fgfaùapphegalph̀k_̀àufjèdfj̀eikehiuv̀cghjc�hb̀alb̀dfeekighb̀tv̀df__cpchlg̀dftdgalgcagclm̀bagàgk̀
ehijcg̀hwaufagckl�

L� �lcg̀eicphd̀dgaghb̀cl̀gnh̀oklgiapg̀�kpfjhlgd̀kìdftdh�fhlguv̀amihhb̀fekl�
LM okdg̀gk̀th̀bhghijclhb̀cl̀àjallhìamihhb̀fekl̀tv̀gnh̀eaigchd̀alb̀àjfgfauuv̀apphegatuh̀_c�hb̀kì

ehiphlgamh̀_hh�̀ki
L� xd̀eikwcbhb̀cl̀�hpgckl̀�y�y�y

IJzLML�̀̂_̀flcg̀eicphd̀aih̀dgaghb̀cl̀gnh̀oklgiapg̀�kpfjhlgd̀kìdftdh�fhlguv̀amihhb̀feklq̀alb̀c_̀�falgcgchd̀kicmclauuv̀
pklghjeuaghb̀aih̀jaghicauuv̀pnalmhb̀cl̀àeikekdhb̀onalmh̀ribhìkìokldgifpgckl̀onalmh̀�cihpgcwh̀dk̀gnag̀
aeeucpagckl̀k_̀dfpǹflcg̀eicphd̀gk̀�falgcgchd̀k_̀}ki~̀eikekdhb̀scuùpafdh̀dftdgalgcaùclh�fcgv̀gk̀gnh̀rslhìkì
oklgiapgkiq̀gnh̀aeeucpatuh̀flcg̀eicphd̀dnauùth̀h�fcgatuv̀ab�fdghby

IJzLML�̀�ekl̀ihphceg̀k_̀àokldgifpgckl̀onalmh̀�cihpgcwhq̀gnh̀oklgiapgkìdnauùeikjeguv̀eikphhb̀scgǹgnh̀pnalmh̀cl̀gnh̀
}ki~̀clwkuwhb̀alb̀abwcdh̀gnh̀xipncghpg̀k_̀gnh̀oklgiapgki�d̀amihhjhlg̀kìbcdamihhjhlg̀scgǹgnh̀jhgnkbq̀c_̀alvq̀
eikwcbhb̀cl̀gnh̀okldgifpgckl̀onalmh̀�cihpgcwh̀_kìbhghijclclm̀gnh̀eikekdhb̀ab�fdgjhlg̀cl̀gnh̀oklgiapg̀�fj̀kì
oklgiapg̀�cjhy
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HIJKLKMNONPQRSTUVWTXQRNPYZR[\N]XU\WTX̂\NSX[R\_ǸaNTY\NPQRTUZWTQUNXR_XWZT\SNTY\NPQRTUZWTQUbSNZ[U\\c\RTNTY\U\dXTYeN
XRWfV_XR[NZ_gVSTc\RTNXRNPQRTUZWTNhVcNZR_NPQRTUZWTNiXc\NQUNTY\Nc\TYQ_NjQUN_\T\UcXRXR[NTY\ckNhVWYNZ[U\\c\RTNSYZffN
\̀N\jj\WTX̂\NXcc\_XZT\faNZR_NSYZffǸ\NU\WQU_\_NZSNZNPYZR[\NlU_\Uk

HIJKLKJNmjNTY\NPQRTUZWTQUN_Q\SNRQTNU\SnQR_NnUQcnTfaNQUN_XSZ[U\\SNdXTYNTY\Nc\TYQ_NjQUNZ_gVSTc\RTNXRNTY\NPQRTUZWTNhVceN
TY\NOUWYXT\WTNSYZffN_\T\UcXR\NTY\Nc\TYQ_NZR_NTY\NZ_gVSTc\RTNQRNTY\ǸZSXSNQjNU\ZSQRZ̀f\N\on\R_XTVU\SNZR_NSẐXR[SNQjN
TYQS\Nn\UjQUcXR[NTY\NpQUqNZTTUX̀VTZ̀f\NTQNTY\NWYZR[\eNXRWfV_XR[eNXRNWZS\NQjNZRNXRWU\ZS\NXRNTY\NPQRTUZWTNhVceNZRNZcQVRTN
jQUNQ̂\UY\Z_NZR_NnUQjXTNZSNS\TNjQUTYNXRNTY\NO[U\\c\RTeNQUNXjNRQNSVWYNZcQVRTNXSNS\TNjQUTYNXRNTY\NO[U\\c\RTeNZNU\ZSQRZ̀f\N
ZcQVRTkNmRNSVWYNWZS\eNZR_NZfSQNVR_\UNh\WTXQRNrkskskseNTY\NPQRTUZWTQUNSYZffNq\\nNZR_NnU\S\RTeNXRNSVWYNjQUcNZSNTY\N
OUWYXT\WTNcZaNnU\SWUX̀\eNZRNXT\cXt\_NZWWQVRTXR[NTQ[\TY\UNdXTYNZnnUQnUXZT\NSVnnQUTXR[N_ZTZkNuRf\SSNQTY\UdXS\NnUQ̂X_\_N
XRNTY\NPQRTUZWTN]QWVc\RTSeNWQSTSNjQUNTY\NnVUnQS\SNQjNTYXSNh\WTXQRNrkskrNSYZffǸ\NfXcXT\_NTQNTY\NjQffQdXR[v

Kw PQSTSNQjNfZ̀QUeNXRWfV_XR[NSQWXZfNS\WVUXTaeNQf_NZ[\NZR_NVR\cnfQac\RTNXRSVUZRW\eNjUXR[\Ǹ\R\jXTSNU\xVXU\_N
àNZ[U\\c\RTNQUNWVSTQceNZR_NdQUq\USbNWQcn\RSZTXQRNXRSVUZRW\y

Kz PQSTSNQjNcZT\UXZfSeNSVnnfX\SNZR_N\xVXnc\RTeNXRWfV_XR[NWQSTNQjNTUZRSnQUTZTXQReNdY\TY\UNXRWQUnQUZT\_NQUN
WQRSVc\_y

KL {\RTZfNWQSTSNQjNcZWYXR\UaNZR_N\xVXnc\RTeN\oWfVSX̂\NQjNYZR_NTQQfSeNdY\TY\UNU\RT\_NjUQcNTY\NPQRTUZWTQUN
QUNQTY\USy

K| PQSTSNQjNnU\cXVcSNjQUNZffǸQR_SNZR_NXRSVUZRW\eNn\UcXTNj\\SeNZR_NSZf\SeNVS\NQUNSXcXfZUNTZo\SNU\fZT\_NTQNTY\N
pQUqyNZR_

K} O__XTXQRZfNWQSTSNQjNSVn\ÛXSXQRNZR_NjX\f_NQjjXW\Nn\USQRR\fN_XU\WTfaNZTTUX̀VTZ̀f\NTQNTY\NWYZR[\k

HIJKLK~NiY\NZcQVRTNQjNWU\_XTNTQǸ\NZffQd\_ǸaNTY\NPQRTUZWTQUNTQNTY\NldR\UNjQUNZN_\f\TXQRNQUNWYZR[\NTYZTNU\SVfTSNXRNZNR\TN
_\WU\ZS\NXRNTY\NPQRTUZWTNhVcNSYZffǸ\NZWTVZfNR\TNWQSTNZSNWQRjXUc\_ǸaNTY\NOUWYXT\WTkNpY\RǸQTYNZ__XTXQRSNZR_NWU\_XTSN
WQ̂\UXR[NU\fZT\_NpQUqNQUNSV̀STXTVTXQRSNZU\NXR̂Qf̂\_NXRNZNWYZR[\eNTY\NZffQdZRW\NjQUNQ̂\UY\Z_NZR_NnUQjXTNSYZffǸ\NjX[VU\_N
QRNTY\ǸZSXSNQjNR\TNXRWU\ZS\eNXjNZRaeNdXTYNU\Sn\WTNTQNTYZTNWYZR[\k

HIJKLK�N�\R_XR[NjXRZfN_\T\UcXRZTXQRNQjNTY\NTQTZfNWQSTNQjNZNPQRSTUVWTXQRNPYZR[\N]XU\WTX̂\NTQNTY\NldR\UeNTY\NPQRTUZWTQUN
cZaNU\xV\STNnZac\RTNjQUNpQUqNWQcnf\T\_NVR_\UNTY\NPQRSTUVWTXQRNPYZR[\N]XU\WTX̂\NXRNOnnfXWZTXQRSNjQUN�Zac\RTkNiY\N
OUWYXT\WTNdXffNcZq\NZRNXRT\UXcN_\T\UcXRZTXQRNjQUNnVUnQS\SNQjNcQRTYfaNW\UTXjXWZTXQRNjQUNnZac\RTNjQUNTYQS\NWQSTSNZR_N
W\UTXjaNjQUNnZac\RTNTY\NZcQVRTNTYZTNTY\NOUWYXT\WTN_\T\UcXR\SeNXRNTY\NOUWYXT\WTbSNnUQj\SSXQRZfNgV_[c\RTeNTQǸ\N
U\ZSQRZ̀faNgVSTXjX\_kNiY\NOUWYXT\WTbSNXRT\UXcN_\T\UcXRZTXQRNQjNWQSTNSYZffNZ_gVSTNTY\NPQRTUZWTNhVcNQRNTY\NSZc\ǸZSXSNZSN
ZNPYZR[\NlU_\UeNSV̀g\WTNTQNTY\NUX[YTNQjN\XTY\UNnZUTaNTQN_XSZ[U\\NZR_NZSS\UTNZNPfZXcNXRNZWWQU_ZRW\NdXTYNOUTXWf\N��kN

HIJKLKw�NpY\RNTY\NldR\UNZR_NPQRTUZWTQUNZ[U\\NdXTYNZN_\T\UcXRZTXQRNcZ_\ǸaNTY\NOUWYXT\WTNWQRW\URXR[NTY\N
Z_gVSTc\RTSNXRNTY\NPQRTUZWTNhVcNZR_NPQRTUZWTNiXc\eNQUNQTY\UdXS\NU\ZWYNZ[U\\c\RTNVnQRNTY\NZ_gVSTc\RTSeNSVWYN
Z[U\\c\RTNSYZffǸ\N\jj\WTX̂\NXcc\_XZT\faNZR_NTY\NOUWYXT\WTNdXffNnU\nZU\NZNPYZR[\NlU_\UkNPYZR[\NlU_\USNcZaǸ\N
XSSV\_NjQUNZffNQUNZRaNnZUTNQjNZNPQRSTUVWTXQRNPYZR[\N]XU\WTX̂\k

HIJK|I�����I�������I��I���I����
iY\NOUWYXT\WTNYZSNZVTYQUXTaNTQNQU_\UNcXRQUNWYZR[\SNXRNTY\NpQUqNRQTNXR̂Qf̂XR[NZ_gVSTc\RTNXRNTY\NPQRTUZWTNhVcNQUN
\oT\RSXQRNQjNTY\NPQRTUZWTNiXc\NZR_NRQTNXRWQRSXST\RTNdXTYNTY\NXRT\RTNQjNTY\NPQRTUZWTN]QWVc\RTSkNhVWYNWYZR[\SNdXffǸ\N
\jj\WT\_ǸaNdUXTT\RNQU_\UNSX[R\_ǸaNTY\NOUWYXT\WTNZR_NSYZffǸ\ǸXR_XR[NQRNTY\NldR\UNZR_NPQRTUZWTQUkN

�������I~III����
HI~KwI�����������
HI~KwKwNuRf\SSNQTY\UdXS\NnUQ̂X_\_eNPQRTUZWTNiXc\NXSNTY\Nn\UXQ_NQjNTXc\eNXRWfV_XR[NZVTYQUXt\_NZ_gVSTc\RTSeNZffQTT\_NXRN
TY\NPQRTUZWTN]QWVc\RTSNjQUNhV̀STZRTXZfNPQcnf\TXQRNQjNTY\NpQUqk

HI~KwKzNiY\N_ZT\NQjNWQcc\RW\c\RTNQjNTY\NpQUqNXSNTY\N_ZT\N\STZ̀fXSY\_NXRNTY\NO[U\\c\RTk

HI~KwKLNiY\N_ZT\NQjNhV̀STZRTXZfNPQcnf\TXQRNXSNTY\N_ZT\NW\UTXjX\_ǸaNTY\NOUWYXT\WTNXRNZWWQU_ZRW\NdXTYNh\WTXQRN�k�k

HI~KwK|NiY\NT\UcN�_Za�NZSNVS\_NXRNTY\NPQRTUZWTN]QWVc\RTSNSYZffNc\ZRNWZf\R_ZUN_ZaNVRf\SSNQTY\UdXS\NSn\WXjXWZffaN
_\jXR\_k
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IJKLMJNOPQORSSJTUVJWPXNYRZ[PU
IJKLML\]̂_̀a]b_̀_cd]dcecaf]_g]cha]ijgckelc]mjlǹ agcd]eka]jo]cha]addagla]jo]cha]ijgckelcp]qr]asalnc_gt]cha]utkaàagc]
cha]ijgckelcjk]ljgo_k̀d]chec]cha]ijgckelc]̂_̀a]_d]e]kaedjgevba]wak_jf]ojk]wakojk̀_gt]cha]xjkyp

IJKLMLM]̂ha]ijgckelcjk]dhebb]gjc]ygjz_gtbr{]aslawc]vr]etkaàagc]jk]_gdcknlc_jg]jo]cha]|zgak]_g]zk_c_gt{]wkàecnkabr]
lj̀ àgla]jwakec_jgd]jg]cha]d_ca]jk]abdazhaka]wk_jk]cj]cha]aooalc_}a]feca]jo]_gdnkegla]ka~n_kaf]vr]ukc_lba]��]cj]va]
onkg_dhaf]vr]cha]ijgckelcjk]egf]|zgakp]̂ha]feca]jo]lj̀ àglàagc]jo]cha]xjky]dhebb]gjc]va]lhegtaf]vr]cha]aooalc_}a]
feca]jo]dnlh]_gdnkeglap]

IJKLML�]̂ha]ijgckelcjk]dhebb]wkjlaaf]aswaf_c_jndbr]z_ch]efa~neca]ojklad]egf]dhebb]elh_a}a]�nvdcegc_eb]ij̀ wbac_jg]
z_ch_g]cha]ijgckelc]̂_̀ap

IJKL�JVRYT�SJTUVJR�ZRUS[PUSJP�JZ[XR
IJKL�L\]�o]cha]ijgckelcjk]_d]faberaf]ec]egr]c_̀a]_g]cha]lj̀ àglàagc]jk]wkjtkadd]jo]cha]xjky]vr]eg]elc]jk]gatbalc]jo]
cha]|zgak]jk]uklh_calc{]jk]jo]eg]àwbjraa]jo]a_chak{]jk]jo]e]dawekeca]ljgckelcjk]àwbjraf]vr]cha]|zgak�]jk]vr]lhegtad]
jkfakaf]_g]cha]xjky�]jk]vr]bevjk]f_dwncad{]o_ka{]ngndneb]faber]_g]fab_}ak_ad{]nge}j_fevba]lednebc_ad]jk]jchak]lendad]
varjgf]cha]ijgckelcjk�d]ljgckjb�]jk]vr]faber]enchjk_�af]vr]cha]|zgak]wagf_gt]̀af_ec_jg]egf]ekv_ckec_jg�]jk]vr]jchak]
lendad]chec]cha]uklh_calc]facak̀_gad]̀er]�ndc_or]faber{]chag]cha]ijgckelc]̂_̀a]dhebb]va]ascagfaf]vr]ihegta]|kfak]ojk]
dnlh]kaedjgevba]c_̀a]ed]cha]uklh_calc]̀er]facak̀_gap]

IJKL�LM]ibe_̀d]kabec_gt]cj]c_̀a]dhebb]va]̀efa]_g]elljkfegla]z_ch]ewwb_levba]wkj}_d_jgd]jo]ukc_lba]��p]

IJKL�L�]̂h_d]�alc_jg]�p�]fjad]gjc]wkalbnfa]kalj}akr]jo]fèetad]ojk]faber]vr]a_chak]wekcr]ngfak]jchak]wkj}_d_jgd]jo]cha]
ijgckelc]mjlǹ agcdp

TOZ[WYRJ�JJJNT�XRUZSJTUVJWPXNYRZ[PU
IJ�L\JWPUZOTWZJS�X
ĥa]ijgckelc]�ǹ ]_d]dcecaf]_g]cha]utkaàagc]egf{]_glbnf_gt]enchjk_�af]ef�ndc̀agcd{]_d]cha]cjceb]èjngc]werevba]vr]cha]
|zgak]cj]cha]ijgckelcjk]ojk]wakojk̀egla]jo]cha]xjky]ngfak]cha]ijgckelc]mjlǹ agcdp

IJ�LMJSW�RV�YRJP�J�TY�RS
xhaka]cha]ijgckelc]_d]vedaf]jg]e]dc_wnbecaf]dǹ ]jk]�nekegcaaf]�es_̀ǹ ]�k_la{]cha]ijgckelcjk]dhebb]dnv̀ _c]cj]cha]
uklh_calc{]vaojka]cha]o_kdc]uwwb_lec_jg]ojk]�er̀ agc{]e]dlhafnba]jo]}ebnad]ebbjlec_gt]cha]agc_ka]ijgckelc]�ǹ ]cj]cha]
}ek_jnd]wjkc_jgd]jo]cha]xjky]egf]wkawekaf]_g]dnlh]ojk̀]egf]dnwwjkcaf]vr]dnlh]fece]cj]dnvdcegc_eca]_cd]ellnkelr]ed]cha]
uklh_calc]̀er]ka~n_kap]̂h_d]dlhafnba{]ngbadd]jv�alcaf]cj]vr]cha]uklh_calc{]dhebb]va]ndaf]ed]e]ved_d]ojk]ka}_az_gt]cha]
ijgckelcjk�d]uwwb_lec_jgd]ojk]�er̀ agcp

IJ�L�JTNNY[WTZ[PUSJ�POJNT�XRUZ
IJ�L�L\]uc]baedc]cag]ferd]vaojka]cha]feca]adcevb_dhaf]ojk]aelh]wkjtkadd]wer̀ agc{]cha]ijgckelcjk]dhebb]dnv̀ _c]cj]cha]
uklh_calc]eg]_cà_�af]uwwb_lec_jg]ojk]�er̀ agc]wkawekaf]_g]elljkfegla]z_ch]cha]dlhafnba]jo]}ebnad{]_o]ka~n_kaf]ngfak]
�alc_jg]�p�{]ojk]lj̀ wbacaf]wjkc_jgd]jo]cha]xjkyp]�nlh]ewwb_lec_jg]dhebb]va]gjcek_�af{]_o]ka~n_kaf{]egf]dnwwjkcaf]vr]
dnlh]fece]dnvdcegc_ec_gt]cha]ijgckelcjk�d]k_thc]cj]wer̀ agc]ed]cha]|zgak]jk]uklh_calc]̀er]ka~n_ka{]dnlh]ed]ljw_ad]jo]
ka~n_d_c_jgd]okj̀ ]�nvljgckelcjkd]egf]̀ecak_eb]dnwwb_akd{]egf]dhebb]kaobalc]kace_geta]_o]wkj}_faf]ojk]_g]cha]ijgckelc]
mjlǹ agcdp

IJ�L�L\L\]ud]wkj}_faf]_g]�alc_jg]�p�p�{]dnlh]ewwb_lec_jgd]̀er]_glbnfa]ka~nadcd]ojk]wer̀ agc]jg]elljngc]jo]lhegtad]_g]
cha]xjky]chec]he}a]vaag]wkjwakbr]enchjk_�af]vr]ijgdcknlc_jg]ihegta]m_kalc_}ad{]jk]vr]_gcak_̀]facak̀_gec_jgd]jo]cha]
uklh_calc{]vnc]gjc]rac]_glbnfaf]_g]ihegta]|kfakdp

IJ�L�L\LM]uwwb_lec_jgd]ojk]�er̀ agc]dhebb]gjc]_glbnfa]ka~nadcd]ojk]wer̀ agc]ojk]wjkc_jgd]jo]cha]xjky]ojk]zh_lh]cha]
ijgckelcjk]fjad]gjc]_gcagf]cj]wer]e]�nvljgckelcjk]jk]̀ecak_eb]dnwwb_ak{]ngbadd]dnlh]xjky]hed]vaag]wakojk̀af]vr]jchakd]
zhj̀ ]cha]ijgckelcjk]_gcagfd]cj]werp]

IJ�L�LM]�gbadd]jchakz_da]wkj}_faf]_g]cha]ijgckelc]mjlǹ agcd{]wer̀ agcd]dhebb]va]̀efa]jg]elljngc]jo]̀ecak_ebd]egf]
a~n_ẁ agc]fab_}akaf]egf]dn_cevbr]dcjkaf]ec]cha]d_ca]ojk]dnvda~nagc]_gljkwjkec_jg]_g]cha]xjkyp]�o]ewwkj}af]_g]ef}egla]
vr]cha]|zgak{]wer̀ agc]̀er]d_̀_bekbr]va]̀efa]ojk]̀ecak_ebd]egf]a~n_ẁ agc]dn_cevbr]dcjkaf]joo]cha]d_ca]ec]e]bjlec_jg]
etkaaf]nwjg]_g]zk_c_gtp]�er̀ agc]ojk]̀ecak_ebd]egf]a~n_ẁ agc]dcjkaf]jg]jk]joo]cha]d_ca]dhebb]va]ljgf_c_jgaf]nwjg]
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IJKLMNOPIQRSTRUVQRWJPUXOIUJXRYNUVRLXJIQZ[XQ\R\OUN\]OIUJXTRUJRUVQR̂YPQXRUJRQ\UOSMN\VRUVQR̂YPQX_\RUNUMQRUJR\[IVRKOUQXNOM\R
OPZRQ̀[NLKQPURJXRJUVQXYN\QRLXJUQIURUVQR̂YPQX_\RNPUQXQ\UaROPZR\VOMMRNPIM[ZQRUVQRIJ\U\RJ]ROLLMNIOSMQRNP\[XOPIQaR\UJXObQR
OPZRUXOP\LJXUOUNJPRUJRUVQR\NUQR]JXR\[IVRKOUQXNOM\ROPZRQ̀[NLKQPUR\UJXQZRJ]]RUVQR\NUQc

defghghRiVQRWJPUXOIUJXRYOXXOPU\RUVOURUNUMQRUJROMMRjJXkRIJlQXQZRSTROPRmLLMNIOUNJPR]JXRnOTKQPURYNMMRLO\\RUJRUVQR̂YPQXRPJR
MOUQXRUVOPRUVQRUNKQRJ]RLOTKQPUcRiVQRWJPUXOIUJXR][XUVQXRYOXXOPU\RUVOUR[LJPR\[SKNUUOMRJ]ROPRmLLMNIOUNJPR]JXRnOTKQPUROMMR
jJXkR]JXRYVNIVRWQXUN]NIOUQ\R]JXRnOTKQPURVOlQRSQQPRLXQlNJ[\MTRN\\[QZROPZRLOTKQPU\RXQIQNlQZR]XJKRUVQR̂YPQXR\VOMMaRUJR
UVQRSQ\URJ]RUVQRWJPUXOIUJX_\RkPJYMQZbQaRNP]JXKOUNJPROPZRSQMNQ]aRSQR]XQQROPZRIMQOXRJ]RMNQP\aRIMONK\aR\QI[XNUTRNPUQXQ\U\RJXR
QPI[KSXOPIQ\RNPR]OlJXRJ]RUVQRWJPUXOIUJXaRo[SIJPUXOIUJX\aRKOUQXNOMR\[LLMNQX\aRJXRJUVQXRLQX\JP\RJXRQPUNUNQ\RKOkNPbROR
IMONKRSTRXQO\JPRJ]RVOlNPbRLXJlNZQZRMOSJXaRKOUQXNOM\ROPZRQ̀[NLKQPURXQMOUNPbRUJRUVQRjJXkc

defgpeqrstuvuqwtrxevysezw{|r}t
defgpg~RiVQRmXIVNUQIURYNMMaRYNUVNPR\QlQPRZOT\RO]UQXRXQIQNLURJ]RUVQRWJPUXOIUJX_\RmLLMNIOUNJPR]JXRnOTKQPUaRQNUVQXRN\\[QRUJR
UVQR̂YPQXRORWQXUN]NIOUQR]JXRnOTKQPUaRYNUVRORIJLTRUJRUVQRWJPUXOIUJXaR]JXR\[IVROKJ[PURO\RUVQRmXIVNUQIURZQUQXKNPQ\RN\R
LXJLQXMTRZ[QaRJXRPJUN]TRUVQRWJPUXOIUJXROPZR̂YPQXRNPRYXNUNPbRJ]RUVQRmXIVNUQIU_\RXQO\JP\R]JXRYNUVVJMZNPbRIQXUN]NIOUNJPRNPR
YVJMQRJXRNPRLOXURO\RLXJlNZQZRNPRoQIUNJPR�c�c�c

defgpg�RiVQRN\\[OPIQRJ]RORWQXUN]NIOUQR]JXRnOTKQPURYNMMRIJP\UNU[UQRORXQLXQ\QPUOUNJPRSTRUVQRmXIVNUQIURUJRUVQR̂YPQXaRSO\QZR
JPRUVQRmXIVNUQIU_\RQlOM[OUNJPRJ]RUVQRjJXkROPZRUVQRZOUORIJKLXN\NPbRUVQRmLLMNIOUNJPR]JXRnOTKQPUaRUVOUaRUJRUVQRSQ\URJ]RUVQR
mXIVNUQIU_\RkPJYMQZbQaRNP]JXKOUNJPROPZRSQMNQ]aRUVQRjJXkRVO\RLXJbXQ\\QZRUJRUVQRLJNPURNPZNIOUQZROPZRUVOURUVQR̀[OMNUTRJ]R
UVQRjJXkRN\RNPROIIJXZOPIQRYNUVRUVQRWJPUXOIUR�JI[KQPU\cRiVQR]JXQbJNPbRXQLXQ\QPUOUNJP\ROXQR\[S�QIURUJROPRQlOM[OUNJPRJ]R
UVQRjJXkR]JXRIJP]JXKOPIQRYNUVRUVQRWJPUXOIUR�JI[KQPU\R[LJPRo[S\UOPUNOMRWJKLMQUNJPaRUJRXQ\[MU\RJ]R\[S\Q̀[QPURUQ\U\R
OPZRNP\LQIUNJP\aRUJRIJXXQIUNJPRJ]RKNPJXRZQlNOUNJP\R]XJKRUVQRWJPUXOIUR�JI[KQPU\RLXNJXRUJRIJKLMQUNJPROPZRUJR\LQIN]NIR
[̀OMN]NIOUNJP\RQ�LXQ\\QZRSTRUVQRmXIVNUQIUcRiVQRN\\[OPIQRJ]RORWQXUN]NIOUQR]JXRnOTKQPURYNMMR][XUVQXRIJP\UNU[UQROR
XQLXQ\QPUOUNJPRUVOURUVQRWJPUXOIUJXRN\RQPUNUMQZRUJRLOTKQPURNPRUVQROKJ[PURIQXUN]NQZcR�JYQlQXaRUVQRN\\[OPIQRJ]RORWQXUN]NIOUQR
]JXRnOTKQPURYNMMRPJURSQRORXQLXQ\QPUOUNJPRUVOURUVQRmXIVNUQIURVO\R���RKOZQRQ�VO[\UNlQRJXRIJPUNP[J[\RJP�\NUQRNP\LQIUNJP\RUJR
IVQIkRUVQR̀[OMNUTRJXR̀[OPUNUTRJ]RUVQRjJXkaR���RXQlNQYQZRIJP\UX[IUNJPRKQOP\aRKQUVJZ\aRUQIVPǸ[Q\aR\Q̀[QPIQ\RJXR
LXJIQZ[XQ\aR���RXQlNQYQZRIJLNQ\RJ]RXQ̀[N\NUNJP\RXQIQNlQZR]XJKRo[SIJPUXOIUJX\ROPZRKOUQXNOMR\[LLMNQX\ROPZRJUVQXRZOUOR
XQ̀[Q\UQZRSTRUVQR̂YPQXRUJR\[S\UOPUNOUQRUVQRWJPUXOIUJX_\RXNbVURUJRLOTKQPUaRJXR���RKOZQRQ�OKNPOUNJPRUJRO\IQXUONPRVJYRJXR
]JXRYVOURL[XLJ\QRUVQRWJPUXOIUJXRVO\R[\QZRKJPQTRLXQlNJ[\MTRLONZRJPROIIJ[PURJ]RUVQRWJPUXOIURo[Kc

defg�e�rquxuy}xetye�ut��y��eqrstuvuqwtuy}
defg�g~RiVQRmXIVNUQIURKOTRYNUVVJMZRORWQXUN]NIOUQR]JXRnOTKQPURNPRYVJMQRJXRNPRLOXUaRUJRUVQRQ�UQPURXQO\JPOSMTRPQIQ\\OXTRUJR
LXJUQIURUVQR̂YPQXaRN]RNPRUVQRmXIVNUQIU_\RJLNPNJPRUVQRXQLXQ\QPUOUNJP\RUJRUVQR̂YPQXRXQ̀[NXQZRSTRoQIUNJPR�c�c�RIOPPJURSQR
KOZQcR�]RUVQRmXIVNUQIURN\R[POSMQRUJRIQXUN]TRLOTKQPURNPRUVQROKJ[PURJ]RUVQRmLLMNIOUNJPaRUVQRmXIVNUQIURYNMMRPJUN]TRUVQR
WJPUXOIUJXROPZR̂YPQXRO\RLXJlNZQZRNPRoQIUNJPR�c�c�cR�]RUVQRWJPUXOIUJXROPZRmXIVNUQIURIOPPJURObXQQRJPRORXQlN\QZROKJ[PUaR
UVQRmXIVNUQIURYNMMRLXJKLUMTRN\\[QRORWQXUN]NIOUQR]JXRnOTKQPUR]JXRUVQROKJ[PUR]JXRYVNIVRUVQRmXIVNUQIURN\ROSMQRUJRKOkQR\[IVR
XQLXQ\QPUOUNJP\RUJRUVQR̂YPQXcRiVQRmXIVNUQIURKOTROM\JRYNUVVJMZRORWQXUN]NIOUQR]JXRnOTKQPURJXaRSQIO[\QRJ]R\[S\Q̀[QPUMTR
ZN\IJlQXQZRQlNZQPIQaRKOTRP[MMN]TRUVQRYVJMQRJXRORLOXURJ]RORWQXUN]NIOUQR]JXRnOTKQPURLXQlNJ[\MTRN\\[QZaRUJR\[IVRQ�UQPURO\R
KOTRSQRPQIQ\\OXTRNPRUVQRmXIVNUQIU_\RJLNPNJPRUJRLXJUQIURUVQR̂YPQXR]XJKRMJ\\R]JXRYVNIVRUVQRWJPUXOIUJXRN\RXQ\LJP\NSMQaR
NPIM[ZNPbRMJ\\RXQ\[MUNPbR]XJKROIU\ROPZRJKN\\NJP\RZQ\IXNSQZRNPRoQIUNJPR�c�c�aRSQIO[\QRJ]

g~ ZQ]QIUNlQRjJXkRPJURXQKQZNQZ�
g� UVNXZRLOXUTRIMONK\R]NMQZRJXRXQO\JPOSMQRQlNZQPIQRNPZNIOUNPbRLXJSOSMQR]NMNPbRJ]R\[IVRIMONK\R[PMQ\\R\QI[XNUTR

OIIQLUOSMQRUJRUVQR̂YPQXRN\RLXJlNZQZRSTRUVQRWJPUXOIUJX�
gh ]ONM[XQRJ]RUVQRWJPUXOIUJXRUJRKOkQRLOTKQPU\RLXJLQXMTRUJRo[SIJPUXOIUJX\RJXR]JXRMOSJXaRKOUQXNOM\RJXR

Q̀[NLKQPU�
gp XQO\JPOSMQRQlNZQPIQRUVOURUVQRjJXkRIOPPJURSQRIJKLMQUQZR]JXRUVQR[PLONZRSOMOPIQRJ]RUVQRWJPUXOIURo[K�
g� ZOKObQRUJRUVQR̂YPQXRJXROR\QLOXOUQRIJPUXOIUJX�
g� XQO\JPOSMQRQlNZQPIQRUVOURUVQRjJXkRYNMMRPJURSQRIJKLMQUQZRYNUVNPRUVQRWJPUXOIURiNKQaROPZRUVOURUVQR[PLONZR

SOMOPIQRYJ[MZRPJURSQROZQ̀[OUQRUJRIJlQXROIU[OMRJXRMǸ[NZOUQZRZOKObQ\R]JXRUVQROPUNINLOUQZRZQMOT�RJX
g� XQLQOUQZR]ONM[XQRUJRIOXXTRJ[URUVQRjJXkRNPROIIJXZOPIQRYNUVRUVQRWJPUXOIUR�JI[KQPU\cR

defg�g�RjVQPRUVQROSJlQRXQO\JP\R]JXRYNUVVJMZNPbRIQXUN]NIOUNJPROXQRXQKJlQZaRIQXUN]NIOUNJPRYNMMRSQRKOZQR]JXROKJ[PU\R
LXQlNJ[\MTRYNUVVQMZc

defg�ghR�]RUVQRmXIVNUQIURYNUVVJMZ\RIQXUN]NIOUNJPR]JXRLOTKQPUR[PZQXRoQIUNJPR�c�c�c�aRUVQR̂YPQXRKOTaROURNU\R\JMQRJLUNJPaR
N\\[QR�JNPURIVQIk\RUJRUVQRWJPUXOIUJXROPZRUJROPTRo[SIJPUXOIUJXRJXRKOUQXNOMRJXRQ̀[NLKQPUR\[LLMNQX\RUJRYVJKRUVQR
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IJKLMNOLJMPQNRSTUPLJPVNWTPXNYVTKLPQJMPZJMWPXMJXTMSYPXTMQJMVTUPJMPVNLTMRNSPJMPT[\RXVTKLP]\RLN̂SYPUTSR_TMTÙPaQPLbTP
cdKTMPVNWT]PXNYVTKL]P̂YPeJRKLPObTOWfPLbTPcdKTMP]bNSSPKJLRQYPLbTPgMObRLTOLPNKUPLbTPgMObRLTOLPdRSSPMTQSTOLP]\ObP
XNYVTKLPJKPLbTPKThLPITMLRQRONLTPQJMPiNYVTKL̀P

jklmnkopqrpsttkouvwsxyt
jklmnmzPgQLTMPLbTPgMObRLTOLPbN]PR]]\TUPNPITMLRQRONLTPQJMPiNYVTKLfPLbTPcdKTMP]bNSSPVNWTPXNYVTKLPRKPLbTPVNKKTMPNKUP
dRLbRKPLbTPLRVTPXMJ_RUTUPRKPLbTPIJKLMNOLP{JO\VTKL]fPNKUP]bNSSP]JPKJLRQYPLbTPgMObRLTOL̀

jklmnm|P}bTPIJKLMNOLJMP]bNSSPXNYPTNObP~\̂OJKLMNOLJMPKJPSNLTMPLbNKP]T_TKPUNY]PNQLTMPMTOTRXLPJQPXNYVTKLPQMJVPLbTPcdKTMP
LbTPNVJ\KLPLJPdbRObPLbTP~\̂OJKLMNOLJMPR]PTKLRLSTUfPMTQSTOLRK�PXTMOTKLN�T]PNOL\NSSYPMTLNRKTUPQMJVPXNYVTKL]PLJPLbTP
IJKLMNOLJMPJKPNOOJ\KLPJQPLbTP~\̂OJKLMNOLJM�]PXJMLRJKPJQPLbTPZJMẀP}bTPIJKLMNOLJMP]bNSSfP̂YPNXXMJXMRNLTPN�MTTVTKLP
dRLbPTNObP~\̂OJKLMNOLJMfPMT[\RMTPTNObP~\̂OJKLMNOLJMPLJPVNWTPXNYVTKL]PLJP~\̂�]\̂OJKLMNOLJM]PRKPNP]RVRSNMPVNKKTM̀

jklmnm�P}bTPgMObRLTOLPdRSSfPJKPMT[\T]LfPQ\MKR]bPLJPNP~\̂OJKLMNOLJMfPRQPXMNOLRON̂STfPRKQJMVNLRJKPMT�NMURK�PXTMOTKLN�T]PJQP
OJVXSTLRJKPJMPNVJ\KL]PNXXSRTUPQJMP̂YPLbTPIJKLMNOLJMPNKUPNOLRJKPLNWTKPLbTMTJKP̂YPLbTPgMObRLTOLPNKUPcdKTMPJKPNOOJ\KLP
JQPXJMLRJK]PJQPLbTPZJMWPUJKTP̂YP]\ObP~\̂OJKLMNOLJM̀

jklmnm�P}bTPcdKTMPbN]PLbTPMR�bLPLJPMT[\T]LPdMRLLTKPT_RUTKOTPQMJVPLbTPIJKLMNOLJMPLbNLPLbTPIJKLMNOLJMPbN]PXMJXTMSYPXNRUP
~\̂OJKLMNOLJM]PNKUPVNLTMRNSPNKUPT[\RXVTKLP]\XXSRTM]PNVJ\KL]PXNRUP̂YPLbTPcdKTMPLJPLbTPIJKLMNOLJMPQJMP]\̂OJKLMNOLTUP
ZJMẀPaQPLbTPIJKLMNOLJMPQNRS]PLJPQ\MKR]bP]\ObPT_RUTKOTPdRLbRKP]T_TKPUNY]fPLbTPcdKTMP]bNSSPbN_TPLbTPMR�bLPLJPOJKLNOLP
~\̂OJKLMNOLJM]PLJPN]OTMLNRKPdbTLbTMPLbTYPbN_TP̂TTKPXMJXTMSYPXNRÙP�TRLbTMPLbTPcdKTMPKJMPgMObRLTOLP]bNSSPbN_TPNKP
ĴSR�NLRJKPLJPXNYPJMPLJP]TTPLJPLbTPXNYVTKLPJQPVJKTYPLJPNP~\̂OJKLMNOLJMfPThOTXLPN]PVNYPJLbTMdR]TP̂TPMT[\RMTUP̂YPSNd̀

jklmnm�PIJKLMNOLJMPXNYVTKL]PLJPVNLTMRNSPNKUPT[\RXVTKLP]\XXSRTM]P]bNSSP̂TPLMTNLTUPRKPNPVNKKTMP]RVRSNMPLJPLbNLPXMJ_RUTUP
RKP~TOLRJK]P�̀�̀�fP�̀�̀�PNKUP�̀�̀�̀

jklmnmnPgPITMLRQRONLTPQJMPiNYVTKLfPNPXMJ�MT]]PXNYVTKLfPJMPXNMLRNSPJMPTKLRMTP\]TPJMPJOO\XNKOYPJQPLbTPiMJeTOLP̂YPLbTP
cdKTMP]bNSSPKJLPOJK]LRL\LTPNOOTXLNKOTPJQPZJMWPKJLPRKPNOOJMUNKOTPdRLbPLbTPIJKLMNOLP{JO\VTKL]̀

jklmnm�P�KST]]PLbTPIJKLMNOLJMPXMJ_RUT]PLbTPcdKTMPdRLbPNPXNYVTKLP̂JKUPRKPLbTPQ\SSPXTKNSP]\VPJQPLbTPIJKLMNOLP~\VfP
XNYVTKL]PMTOTR_TUP̂YPLbTPIJKLMNOLJMPQJMPZJMWPXMJXTMSYPXTMQJMVTUP̂YP~\̂OJKLMNOLJM]PNKUP]\XXSRTM]P]bNSSP̂TPbTSUP̂YP
LbTPIJKLMNOLJMPQJMPLbJ]TP~\̂OJKLMNOLJM]PJMP]\XXSRTM]PdbJPXTMQJMVTUPZJMWPJMPQ\MKR]bTUPVNLTMRNS]fPJMP̂JLbfP\KUTMP
OJKLMNOLPdRLbPLbTPIJKLMNOLJMPQJMPdbRObPXNYVTKLPdN]PVNUTP̂YPLbTPcdKTM̀P�JLbRK�POJKLNRKTUPbTMTRKP]bNSSPMT[\RMTP
VJKTYPLJP̂TPXSNOTUPRKPNP]TXNMNLTPNOOJ\KLPNKUPKJLPOJVVRK�STUPdRLbPVJKTYPJQPLbTPIJKLMNOLJMfP]bNSSPOMTNLTPNKYPQRU\ORNMYP
SRN̂RSRLYPJMPLJMLPSRN̂RSRLYPJKPLbTPXNMLPJQPLbTPIJKLMNOLJMPQJMP̂MTNObPJQPLM\]LPJMP]bNSSPTKLRLSTPNKYPXTM]JKPJMPTKLRLYPLJPNKPNdNMUP
JQPX\KRLR_TPUNVN�T]PN�NRK]LPLbTPIJKLMNOLJMPQJMP̂MTNObPJQPLbTPMT[\RMTVTKL]PJQPLbR]PXMJ_R]RJK̀

jklm�k�u���pskq�kouvwsxy
aQPLbTPgMObRLTOLPUJT]PKJLPR]]\TPNPITMLRQRONLTPQJMPiNYVTKLfPLbMJ\�bPKJPQN\SLPJQPLbTPIJKLMNOLJMfPdRLbRKP]T_TKPUNY]PNQLTMP
MTOTRXLPJQPLbTPIJKLMNOLJM�]PgXXSRONLRJKPQJMPiNYVTKLfPJMPRQPLbTPcdKTMPUJT]PKJLPXNYPLbTPIJKLMNOLJMPdRLbRKP]T_TKPUNY]P
NQLTMPLbTPUNLTPT]LN̂SR]bTUPRKPLbTPIJKLMNOLP{JO\VTKL]PLbTPNVJ\KLPOTMLRQRTUP̂YPLbTPgMObRLTOLPJMPNdNMUTUP̂YP̂RKURK�P
UR]X\LTPMT]JS\LRJKfPLbTKPLbTPIJKLMNOLJMPVNYfP\XJKP]T_TKPNUURLRJKNSPUNY]�PdMRLLTKPKJLROTPLJPLbTPcdKTMPNKUPgMObRLTOLfP
]LJXPLbTPZJMWP\KLRSPXNYVTKLPJQPLbTPNVJ\KLPJdRK�PbN]P̂TTKPMTOTR_TÙP}bTPIJKLMNOLP}RVTP]bNSSP̂TPThLTKUTUP
NXXMJXMRNLTSYPNKUPLbTPIJKLMNOLP~\VP]bNSSP̂TPRKOMTN]TUP̂YPLbTPNVJ\KLPJQPLbTPIJKLMNOLJM�]PMTN]JKN̂STPOJ]L]PJQP
]b\L�UJdKfPUTSNYPNKUP]LNML�\XfPXS\]PRKLTMT]LPN]PXMJ_RUTUPQJMPRKPLbTPIJKLMNOLP{JO\VTKL]̀

jklm�kt��tyuxy�u�k�qwo�sy�qx
jklm�mzP~\̂]LNKLRNSPIJVXSTLRJKPR]PLbTP]LN�TPRKPLbTPXMJ�MT]]PJQPLbTPZJMWPdbTKPLbTPZJMWPJMPUT]R�KNLTUPXJMLRJKPLbTMTJQPR]P
]\QQRORTKLSYPOJVXSTLTPRKPNOOJMUNKOTPdRLbPLbTPIJKLMNOLP{JO\VTKL]P]JPLbNLPLbTPcdKTMPONKPJOO\XYPJMP\LRSR�TPLbTPZJMWPQJMP
RL]PRKLTKUTUP\]T̀

jklm�m|PZbTKPLbTPIJKLMNOLJMPOJK]RUTM]PLbNLPLbTPZJMWfPJMPNPXJMLRJKPLbTMTJQPdbRObPLbTPcdKTMPN�MTT]PLJPNOOTXLP
]TXNMNLTSYfPR]P]\̂]LNKLRNSSYPOJVXSTLTfPLbTPIJKLMNOLJMP]bNSSPXMTXNMTPNKUP]\̂VRLPLJPLbTPgMObRLTOLPNPOJVXMTbTK]R_TPSR]LPJQP
RLTV]PLJP̂TPOJVXSTLTUPJMPOJMMTOLTUPXMRJMPLJPQRKNSPXNYVTKL̀P�NRS\MTPLJPRKOS\UTPNKPRLTVPJKP]\ObPSR]LPUJT]PKJLPNSLTMPLbTP
MT]XJK]R̂RSRLYPJQPLbTPIJKLMNOLJMPLJPOJVXSTLTPNSSPZJMWPRKPNOOJMUNKOTPdRLbPLbTPIJKLMNOLP{JO\VTKL]̀
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IJKLMLNOPQRSOTUVUWQXORYOXZUO[RSXT\VXRT]̂O_ŴX̀OXZUOaTVZWXUVXObW__Oc\dUO\SOWŜQUVXWRSOXROeUXUTcWSUObZUXZUTOXZUOfRTdORTO
eÛWgS\XUeOQRTXWRSOXZUTURYOŴÔhîX\SXW\__jOVRcQ_UXUkOlYOXZUOaTVZWXUVX]̂OWŜQUVXWRSOeŴV_R̂ÛO\SjOWXUc̀ObZUXZUTORTOSRXO
WSV_heUeORSOXZUO[RSXT\VXRT]̂O_ŴX̀ObZWVZOŴOSRXÔhYYWVWUSX_jOVRcQ_UXUOWSO\VVRTe\SVUObWXZOXZUO[RSXT\VXOmRVhcUSX̂ÔRO
XZ\XOXZUOnbSUTOV\SORVVhQjORTOhXW_WoUOXZUOfRTdORTOeÛWgS\XUeOQRTXWRSOXZUTURYOYRTOWX̂OWSXUSeUeOĥÙOXZUO[RSXT\VXRTÔZ\__̀O
iUYRTUOŴ̂h\SVUORYOXZUO[UTXWYWV\XUORYOphîX\SXW\_O[RcQ_UXWRS̀OVRcQ_UXUORTOVRTTUVXÔhVZOWXUcOhQRSOSRXWYWV\XWRSOijOXZUO
aTVZWXUVXkOlSÔhVZOV\̂ÙOXZUO[RSXT\VXRTÔZ\__OXZUSÔhicWXO\OTUqhÛXOYRTO\SRXZUTOWŜQUVXWRSOijOXZUOaTVZWXUVXOXROeUXUTcWSUO
phîX\SXW\_O[RcQ_UXWRSk

IJKLMLrOfZUSOXZUOfRTdORTOeÛWgS\XUeOQRTXWRSOXZUTURYOŴÔhîX\SXW\__jOVRcQ_UXÙOXZUOaTVZWXUVXObW__OQTUQ\TUO\O[UTXWYWV\XUO
RYOphîX\SXW\_O[RcQ_UXWRSOXZ\XÔZ\__OÛX\i_ŴZOXZUOe\XUORYOphîX\SXW\_O[RcQ_UXWRS̀ÔZ\__OÛX\i_ŴZOTÛQRŜWiW_WXWÛORYOXZUO
nbSUTO\SeO[RSXT\VXRTOYRTÔUVhTWXj̀Oc\WSXUS\SVÙOZU\X̀OhXW_WXWÛ̀Oe\c\gUOXROXZUOfRTdO\SeOWŜhT\SVÙO\SeÔZ\__OYWsOXZUO
XWcUObWXZWSObZWVZOXZUO[RSXT\VXRTÔZ\__OYWSŴZO\__OWXUĉORSOXZUO_ŴXO\VVRcQ\SjWSgOXZUO[UTXWYWV\XUkOf\TT\SXWÛOTUqhWTUeOijO
XZUO[RSXT\VXOmRVhcUSX̂ÔZ\__OVRccUSVUORSOXZUOe\XUORYOphîX\SXW\_O[RcQ_UXWRSORYOXZUOfRTdORTOeÛWgS\XUeOQRTXWRSO
XZUTURYOhS_Û̂ORXZUTbŴUOQTRtWeUeOWSOXZUO[UTXWYWV\XUORYOphîX\SXW\_O[RcQ_UXWRSk

IJKLMLuOvZUO[UTXWYWV\XUORYOphîX\SXW\_O[RcQ_UXWRSÔZ\__OiUÔhicWXXUeOXROXZUOnbSUTO\SeO[RSXT\VXRTOYRTOXZUWTObTWXXUSO
\VVUQX\SVUORYOTÛQRŜWiW_WXWÛO\̂̂WgSUeOXROXZUcOWSÔhVZO[UTXWYWV\XUkOPQRSÔhVZO\VVUQX\SVUO\SeOVRŜUSXORYÔhTUXj̀OWYO\Sj̀O
XZUOnbSUTÔZ\__Oc\dUOQ\jcUSXORYOTUX\WS\gUO\QQ_jWSgOXRÔhVZOfRTdORTOeÛWgS\XUeOQRTXWRSOXZUTURYkOphVZOQ\jcUSXÔZ\__O
iUO\ewĥXUeOYRTOfRTdOXZ\XOŴOWSVRcQ_UXUORTOSRXOWSO\VVRTe\SVUObWXZOXZUOTUqhWTUcUSX̂ORYOXZUO[RSXT\VXOmRVhcUSX̂k

IJKLKJxyz{|y}J~���xy���J~zJ���
IJKLKL�OvZUOnbSUTOc\jORVVhQjORTOĥUO\SjOVRcQ_UXUeORTOQ\TXW\__jOVRcQ_UXUeOQRTXWRSORYOXZUOfRTdO\XO\SjÔX\gUObZUSO
ĥVZOQRTXWRSOŴOeÛWgS\XUeOijÔUQ\T\XUO\gTUUcUSXObWXZOXZUO[RSXT\VXRT̀OQTRtWeUeÔhVZORVVhQ\SVjORTOĥUOŴOVRŜUSXUeOXRO
ijOXZUOWŜhTUTO\̂OTUqhWTUeOhSeUTOpUVXWRSO��k�k�k�O\SeO\hXZRTWoUeOijOQhi_WVO\hXZRTWXWÛOZ\tWSgOwhTŴeWVXWRSORtUTOXZUO
�TRwUVXkOphVZOQ\TXW\_ORVVhQ\SVjORTOĥUOc\jOVRccUSVUObZUXZUTORTOSRXOXZUOQRTXWRSOŴÔhîX\SXW\__jOVRcQ_UXÙOQTRtWeUeO
XZUOnbSUTO\SeO[RSXT\VXRTOZ\tUO\VVUQXUeOWSObTWXWSgOXZUOTÛQRŜWiW_WXWÛO\̂̂WgSUeOXROU\VZORYOXZUcOYRTOQ\jcUSX̂̀O
TUX\WS\gÙOWYO\Sj̀ÔUVhTWXj̀Oc\WSXUS\SVÙOZU\X̀OhXW_WXWÛ̀Oe\c\gUOXROXZUOfRTdO\SeOWŜhT\SVÙO\SeOZ\tUO\gTUUeOWSObTWXWSgO
VRSVUTSWSgOXZUOQUTWReOYRTOVRTTUVXWRSORYOXZUOfRTdO\SeOVRccUSVUcUSXORYOb\TT\SXWÛOTUqhWTUeOijOXZUO[RSXT\VXO
mRVhcUSX̂kOfZUSOXZUO[RSXT\VXRTOVRŜWeUT̂O\OQRTXWRSÔhîX\SXW\__jOVRcQ_UXÙOXZUO[RSXT\VXRTÔZ\__OQTUQ\TUO\SeÔhicWXO
\O_ŴXOXROXZUOaTVZWXUVXO\̂OQTRtWeUeOhSeUTOpUVXWRSO�k�k�kO[RŜUSXORYOXZUO[RSXT\VXRTOXROQ\TXW\_ORVVhQ\SVjORTOĥUÔZ\__OSRXO
iUOhSTU\̂RS\i_jObWXZZU_ekOvZUÔX\gUORYOXZUOQTRgTÛ̂ORYOXZUOfRTdÔZ\__OiUOeUXUTcWSUeOijObTWXXUSO\gTUUcUSXOiUXbUUSO
XZUOnbSUTO\SeO[RSXT\VXRTORT̀OWYOSRO\gTUUcUSXOŴOTU\VZUèOijOeUVŴWRSORYOXZUOaTVZWXUVXk

IJKLKL�OlccUeW\XU_jOQTWRTOXRÔhVZOQ\TXW\_ORVVhQ\SVjORTOĥÙOXZUOnbSUT̀O[RSXT\VXRTO\SeOaTVZWXUVXÔZ\__OwRWSX_jOWŜQUVXO
XZUO\TU\OXROiUORVVhQWUeORTOQRTXWRSORYOXZUOfRTdOXROiUOĥUeOWSORTeUTOXROeUXUTcWSUO\SeOTUVRTeOXZUOVRSeWXWRSORYOXZUOfRTdk

IJKLKLNOPS_Û̂ORXZUTbŴUO\gTUUeOhQRS̀OQ\TXW\_ORVVhQ\SVjORTOĥUORYO\OQRTXWRSORTOQRTXWRŜORYOXZUOfRTdÔZ\__OSRXOVRŜXWXhXUO
\VVUQX\SVUORYOfRTdOSRXOVRcQ_jWSgObWXZOXZUOTUqhWTUcUSX̂ORYOXZUO[RSXT\VXOmRVhcUSX̂k

IJKL��J�|�y}J�~�x}�{|~�Jy��J�|�y}Jxy����{
IJKL��L�OPQRSOTUVUWQXORYOXZUO[RSXT\VXRT]̂ObTWXXUSOSRXWVUOXZ\XOXZUOfRTdOŴOTU\ejOYRTOYWS\_OWŜQUVXWRSO\SeO\VVUQX\SVUO\SeO
hQRSOTUVUWQXORYO\OYWS\_OaQQ_WV\XWRSOYRTO�\jcUSX̀OXZUOaTVZWXUVXObW__OQTRcQX_jOc\dUÔhVZOWŜQUVXWRSO\SèObZUSOXZUO
aTVZWXUVXOYWSêOXZUOfRTdO\VVUQX\i_UOhSeUTOXZUO[RSXT\VXOmRVhcUSX̂O\SeOXZUO[RSXT\VXOYh__jOQUTYRTcUèOXZUOaTVZWXUVXO
bW__OQTRcQX_jOŴ̂hUO\OYWS\_O[UTXWYWV\XUOYRTO�\jcUSXÔX\XWSgOXZ\XOXROXZUOiÛXORYOXZUOaTVZWXUVX]̂OdSRb_UegÙOWSYRTc\XWRSO
\SeOiU_WUỲO\SeORSOXZUOi\̂ŴORYOXZUOaTVZWXUVX]̂ORS�̂WXUOtŴWX̂O\SeOWŜQUVXWRŜÒXZUOfRTdOZ\̂OiUUSOVRcQ_UXUeOWSO
\VVRTe\SVUObWXZOXUTĉO\SeOVRSeWXWRŜORYOXZUO[RSXT\VXOmRVhcUSX̂O\SeOXZ\XOXZUOUSXWTUOi\_\SVUOYRhSeOXROiUOehUOXZUO
[RSXT\VXRTO\SeOSRXUeOWSOXZUOYWS\_O[UTXWYWV\XUOŴOehUO\SeOQ\j\i_UkOvZUOaTVZWXUVX]̂OYWS\_O[UTXWYWV\XUOYRTO�\jcUSXObW__O
VRŜXWXhXUO\OYhTXZUTOTUQTÛUSX\XWRSOXZ\XOVRSeWXWRŜO_ŴXUeOWSOpUVXWRSO�k��k�O\̂OQTUVUeUSXOXROXZUO[RSXT\VXRT]̂OiUWSgO
USXWX_UeOXROYWS\_OQ\jcUSXOZ\tUOiUUSOYh_YW__Uek

IJKL��L�O�UWXZUTOYWS\_OQ\jcUSXOSRTO\SjOTUc\WSWSgOTUX\WSUeOQUTVUSX\gUÔZ\__OiUVRcUOehUOhSXW_OXZUO[RSXT\VXRTÔhicWX̂OXRO
XZUOaTVZWXUVXO���O\SO\YYWe\tWXOXZ\XOQ\jTR__̂̀OiW__̂OYRTOc\XUTW\_̂O\SeOUqhWQcUSX̀O\SeORXZUTOWSeUiXUeSÛ̂OVRSSUVXUeObWXZO
XZUOfRTdOYRTObZWVZOXZUOnbSUTORTOXZUOnbSUT]̂OQTRQUTXjOcWgZXOiUOTÛQRŜWi_UORTOUSVhciUTUeO�_Û̂O\cRhSX̂ObWXZZU_eO
ijOnbSUT�OZ\tUOiUUSOQ\WeORTORXZUTbŴUÔ\XŴYWUèO���O\OVUTXWYWV\XUOUtWeUSVWSgOXZ\XOWŜhT\SVUOTUqhWTUeOijOXZUO[RSXT\VXO
mRVhcUSX̂OXROTUc\WSOWSOYRTVUO\YXUTOYWS\_OQ\jcUSXOŴOVhTTUSX_jOWSOUYYUVXO\SeObW__OSRXOiUOV\SVU_UeORTO\__RbUeOXROUsQWTUO
hSXW_O\XO_U\̂XO��Oe\ĵ]OQTWRTObTWXXUSOSRXWVUOZ\̂OiUUSOgWtUSOXROXZUOnbSUT̀O���O\ObTWXXUSÔX\XUcUSXOXZ\XOXZUO[RSXT\VXRTO
dSRb̂ORYOSRÔhîX\SXW\_OTU\̂RSOXZ\XOXZUOWŜhT\SVUObW__OSRXOiUOTUSUb\i_UOXROVRtUTOXZUOQUTWReOTUqhWTUeOijOXZUO[RSXT\VXO
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IJKLMNOPQRSTUVSKJOQNOPSJWSQLXNPYRSZWS[OYRSPJSWZO[\S][YMNOPS[ÔST_VRSZWSXǸLZXN̂SaYSPbNScdONXRSJPbNXŜ[P[SNQP[a\ZQbZOeS
][YMNOPSJXSQ[PZQW[KPZJOSJWSJa\Ze[PZJOQRSQLKbS[QSXNKNZ]PQRSXN\N[QNQS[ÔSd[ZfNXQSJWS\ZNOQRSK\[ZMQRSQNKLXZPYSZOPNXNQPQSJXS
NOKLMaX[OKNQS[XZQZOeSJLPSJWSPbNSgJOPX[KPRSPJSPbNSNhPNOPS[ÔSZOSQLKbSWJXMS[QSM[YSaNŜNQZeO[PN̂SaYSPbNScdONXiSjWS[S
kLaKJOPX[KPJXSXNWLQNQSPJSWLXOZQbS[SXN\N[QNSJXSd[ZfNXSXǸLZXN̂SaYSPbNScdONXRSPbNSgJOPX[KPJXSM[YSWLXOZQbS[SaJÔS
Q[PZQW[KPJXYSPJSPbNScdONXSPJSZÔNMOZWYSPbNScdONXS[e[ZOQPSQLKbS\ZNOiSjWSQLKbS\ZNOSXNM[ZOQSLOQ[PZQWZN̂S[WPNXS][YMNOPQS[XNS
M[̂NRSPbNSgJOPX[KPJXSQb[\\SXNWLÔSPJSPbNScdONXS[\\SMJONYSPb[PSPbNScdONXSM[YSaNSKJM]N\\N̂SPJS][YSZOŜZQKb[XeZOeSQLKbS
\ZNORSZOK\L̂ZOeS[\\SKJQPQS[ÔSXN[QJO[a\NS[PPJXONYQlSWNNQi

mnopqrpsSjWRS[WPNXSkLaQP[OPZ[\SgJM]\NPZJOSJWSPbNStJXuRSWZO[\SKJM]\NPZJOSPbNXNJWSZQSM[PNXZ[\\YŜN\[YN̂SPbXJLebSOJSW[L\PS
JWSPbNSgJOPX[KPJXSJXSaYSZQQL[OKNSJWSgb[OeNScX̂NXQS[WWNKPZOeSWZO[\SKJM]\NPZJORS[ÔSPbNSvXKbZPNKPSQJSKJOWZXMQRSPbNS
cdONXSQb[\\RSL]JOS[]]\ZK[PZJOSaYSPbNSgJOPX[KPJXS[ÔSKNXPZWZK[PZJOSaYSPbNSvXKbZPNKPRS[ÔSdZPbJLPSPNXMZO[PZOeSPbNS
gJOPX[KPRSM[uNS][YMNOPSJWSPbNSa[\[OKNŜLNSWJXSPb[PS]JXPZJOSJWSPbNStJXuSWL\\YSKJM]\NPN̂S[ÔS[KKN]PN̂iSjWSPbNSXNM[ZOZOeS
a[\[OKNSWJXStJXuSOJPSWL\\YSKJM]\NPN̂SJXSKJXXNKPN̂SZQS\NQQSPb[OSXNP[ZO[eNSQPZ]L\[PN̂SZOSPbNSgJOPX[KPSIJKLMNOPQRS[ÔSZWS
aJÔQSb[fNSaNNOSWLXOZQbN̂RSPbNSdXZPPNOSKJOQNOPSJWSQLXNPYSPJS][YMNOPSJWSPbNSa[\[OKNŜLNSWJXSPb[PS]JXPZJOSJWSPbNStJXuS
WL\\YSKJM]\NPN̂S[ÔS[KKN]PN̂SQb[\\SaNSQLaMZPPN̂SaYSPbNSgJOPX[KPJXSPJSPbNSvXKbZPNKPS]XZJXSPJSKNXPZWZK[PZJOSJWSQLKbS
][YMNOPiSkLKbS][YMNOPSQb[\\SaNSM[̂NSLÔNXSPNXMQS[ÔSKJÔZPZJOQSeJfNXOZOeSWZO[\S][YMNOPRSNhKN]PSPb[PSZPSQb[\\SOJPS
KJOQPZPLPNS[Sd[ZfNXSJWSK\[ZMQi

mnopqrpwSxbNSM[uZOeSJWSWZO[\S][YMNOPSQb[\\SKJOQPZPLPNS[Sd[ZfNXSJWSg\[ZMQSaYSPbNScdONXSNhKN]PSPbJQNS[XZQZOeSWXJM
pq \ZNOQRSg\[ZMQRSQNKLXZPYSZOPNXNQPQSJXSNOKLMaX[OKNQS[XZQZOeSJLPSJWSPbNSgJOPX[KPS[ÔSLOQNPP\N̂y
pz W[Z\LXNSJWSPbNStJXuSPJSKJM]\YSdZPbSPbNSXǸLZXNMNOPQSJWSPbNSgJOPX[KPSIJKLMNOPQySJX
ps PNXMQSJWSQ]NKZ[\Sd[XX[OPZNQSXǸLZXN̂SaYSPbNSgJOPX[KPSIJKLMNOPQi

mnopqrp{SvKKN]P[OKNSJWSWZO[\S][YMNOPSaYSPbNSgJOPX[KPJXRS[SkLaKJOPX[KPJXSJXSM[PNXZ[\SQL]]\ZNXSQb[\\SKJOQPZPLPNS[Sd[ZfNXS
JWSK\[ZMQSaYSPb[PS][YNNSNhKN]PSPbJQNS]XNfZJLQ\YSM[̂NSZOSdXZPZOeS[ÔSẐNOPZWZN̂SaYSPb[PS][YNNS[QSLOQNPP\N̂S[PSPbNSPZMNSJWS
WZO[\Sv]]\ZK[PZJOSWJXS|[YMNOPi

}~�����nqrnnn�~��������n��n��~����n}��n�~���~��
mnqrpqn�}����n�~��}������n}��n�~��~}��
xbNSgJOPX[KPJXSQb[\\SaNSXNQ]JOQZa\NSWJXSZOZPZ[PZOeRSM[ZOP[ZOZOeS[ÔSQL]NXfZQZOeS[\\SQ[WNPYS]XNK[LPZJOQS[ÔS]XJeX[MQSZOS
KJOONKPZJOSdZPbSPbNS]NXWJXM[OKNSJWSPbNSgJOPX[KPiS

mnqrpzn�}����n��n��~����n}��n�~���~��
mnqrpzpqSxbNSgJOPX[KPJXSQb[\\SP[uNSXN[QJO[a\NS]XNK[LPZJOQSWJXSQ[WNPYSJWRS[ÔSQb[\\S]XJfẐNSXN[QJO[a\NS]XJPNKPZJOSPJS
]XNfNOPŜ[M[eNRSZO�LXYSJXS\JQQSPJ

pq NM]\JYNNQSJOSPbNStJXuS[ÔSJPbNXS]NXQJOQSdbJSM[YSaNS[WWNKPN̂SPbNXNaYy
pz PbNStJXuS[ÔSM[PNXZ[\QS[ÔSǸLZ]MNOPSPJSaNSZOKJX]JX[PN̂SPbNXNZORSdbNPbNXSZOSQPJX[eNSJOSJXSJWWSPbNSQZPNRS

LÔNXSK[XNRSKLQPĴYSJXSKJOPXJ\SJWSPbNSgJOPX[KPJXSJXSPbNSgJOPX[KPJXlQSkLaKJOPX[KPJXQSJXS
kLa�QLaKJOPX[KPJXQyS[Ô

ps JPbNXS]XJ]NXPYS[PSPbNSQZPNSJXS[̂�[KNOPSPbNXNPJRSQLKbS[QSPXNNQRSQbXLaQRS\[dOQRSd[\uQRS][fNMNOPQRSXJ[̂d[YQRS
QPXLKPLXNQS[ÔSLPZ\ZPZNQSOJPŜNQZeO[PN̂SWJXSXNMJf[\RSXN\JK[PZJOSJXSXN]\[KNMNOPSZOSPbNSKJLXQNSJWS
KJOQPXLKPZJOi

mnqrpzpzSxbNSgJOPX[KPJXSQb[\\SKJM]\YSdZPbS[ÔSeZfNSOJPZKNQSXǸLZXN̂SaYS[]]\ZK[a\NS\[dQRSQP[PLPNQRSJX̂ZO[OKNQRSKĴNQRS
XL\NQS[ÔSXNeL\[PZJOQRS[ÔS\[dWL\SJX̂NXQSJWS]La\ZKS[LPbJXZPZNQSaN[XZOeSJOSQ[WNPYSJWS]NXQJOQSJXS]XJ]NXPYSJXSPbNZXS
]XJPNKPZJOSWXJMŜ[M[eNRSZO�LXYSJXS\JQQi

mnqrpzpsSxbNSgJOPX[KPJXSQb[\\SNXNKPS[ÔSM[ZOP[ZORS[QSXǸLZXN̂SaYSNhZQPZOeSKJÔZPZJOQS[ÔS]NXWJXM[OKNSJWSPbNSgJOPX[KPRS
XN[QJO[a\NSQ[WNeL[X̂QSWJXSQ[WNPYS[ÔS]XJPNKPZJORSZOK\L̂ZOeS]JQPZOeŜ[OeNXSQZeOQS[ÔSJPbNXSd[XOZOeQS[e[ZOQPSb[�[X̂QRS
]XJML\e[PZOeSQ[WNPYSXNeL\[PZJOQS[ÔSOJPZWYZOeSJdONXQS[ÔSLQNXQSJWS[̂�[KNOPSQZPNQS[ÔSLPZ\ZPZNQi

mnqrpzpwStbNOSLQNSJXSQPJX[eNSJWSNh]\JQZfNQSJXSJPbNXSb[�[X̂JLQSM[PNXZ[\QSJXSǸLZ]MNOPSJXSLOLQL[\SMNPbĴQS[XNS
ONKNQQ[XYSWJXSNhNKLPZJOSJWSPbNStJXuRSPbNSgJOPX[KPJXSQb[\\SNhNXKZQNSLPMJQPSK[XNS[ÔSK[XXYSJOSQLKbS[KPZfZPZNQSLÔNXS
QL]NXfZQZJOSJWS]XJ]NX\YS̀L[\ZWZN̂S]NXQJOON\i

mnqrpzp{SxbNSgJOPX[KPJXSQb[\\S]XJM]P\YSXNMN̂YŜ[M[eNS[ÔS\JQQSTJPbNXSPb[OŜ[M[eNSJXS\JQQSZOQLXN̂SLÔNXS]XJ]NXPYS
ZOQLX[OKNSXǸLZXN̂SaYSPbNSgJOPX[KPSIJKLMNOPQVSPJS]XJ]NXPYSXNWNXXN̂SPJSZOSkNKPZJOQS��i�i�i�S[ÔS��i�i�i�SK[LQN̂SZOS
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IJKLMNKONPQNRSOTNUVNTJMNWKQTOSXTKOYNSNZ[UXKQTOSXTKOYNSNZ[U\][UXKQTOSXTKOYNKONSQVKQMN̂POMXTLVNKONPQ̂POMXTLVNM_RLKVM̂NUVN
SQVNK̀NTJM_YNKONUVNSQVKQMǸKONIJK]MNSXT]NTJMVN_SVNUMNLPSULMNSQ̂ǸKONIJPXJNTJMNWKQTOSXTKONP]NOM]RKQ]PULMN[Q̂MONZMXTPKQ]N
abcdcacdNSQ̂NabcdcaceYNMfXMRTN̂S_SgMNKONLK]]NSTTOPU[TSULMNTKNSXT]NKONK_P]]PKQ]NK̀NTJMNhIQMONKONiOXJPTMXTNKONSQVKQMN
P̂OMXTLVNKONPQ̂POMXTLVNM_RLKVM̂NUVNMPTJMONK̀NTJM_YNKONUVNSQVKQMǸKONIJK]MNSXT]NMPTJMONK̀NTJM_N_SVNUMNLPSULMYNSQ̂NQKTN
STTOPU[TSULMNTKNTJMǸS[LTNKONQMgLPgMQXMNK̀NTJMNWKQTOSXTKOcNjJMǸKOMgKPQgNKULPgSTPKQ]NK̀NTJMNWKQTOSXTKONSOMNPQNŜ P̂TPKQNTKN
TJMNWKQTOSXTKOk]NKULPgSTPKQ]N[Q̂MONZMXTPKQNecalc

mnopqrqsNjJMNWKQTOSXTKON]JSLLN̂M]PgQSTMNSNOM]RKQ]PULMN_M_UMONK̀NTJMNWKQTOSXTKOk]NKOgSQPtSTPKQNSTNTJMN]PTMNIJK]MN̂[TVN
]JSLLNUMNTJMNROMuMQTPKQNK̀NSXXP̂MQT]cNjJP]NRMO]KQN]JSLLNUMNTJMNWKQTOSXTKOk]N][RMOPQTMQ̂MQTN[QLM]]NKTJMOIP]MN̂M]PgQSTM̂N
UVNTJMNWKQTOSXTKONPQNIOPTPQgNTKNTJMNhIQMONSQ̂NiOXJPTMXTc

mnopqrqvNjJMNWKQTOSXTKON]JSLLNQKTNRMO_PTNSQVNRSOTNK̀NTJMNXKQ]TO[XTPKQNKON]PTMNTKNUMNLKŜM̂N]KNS]NTKNXS[]MN̂S_SgMNKON
XOMSTMNSQN[Q]S̀MNXKQ̂PTPKQc

mnopqrqwnxyz{|}n~|n������n�~n��|�~yn~|n�|~��|�}
�̀NMPTJMONRSOTVN][̀̀MO]NPQ�[OVNKON̂S_SgMNTKNRMO]KQNKONROKRMOTVNUMXS[]MNK̀NSQNSXTNKONK_P]]PKQNK̀NTJMNKTJMONRSOTVYNKONK̀N
KTJMO]ǸKONIJK]MNSXT]N][XJNRSOTVNP]NLMgSLLVNOM]RKQ]PULMYNIOPTTMQNQKTPXMNK̀N][XJNPQ�[OVNKON̂S_SgMYNIJMTJMONKONQKTNPQ][OM̂YN
]JSLLNUMNgPuMQNTKNTJMNKTJMONRSOTVNIPTJPQNSNOMS]KQSULMNTP_MNQKTNMfXMM̂PQgNdaN̂SV]NS̀TMON̂P]XKuMOVcNjJMNQKTPXMN]JSLLN
ROKuP̂MN][̀̀PXPMQTN̂MTSPLNTKNMQSULMNTJMNKTJMONRSOTVNTKNPQuM]TPgSTMNTJMN_STTMOcN

mnopq�n����|�~{�n����|x���
mnopq�qoNjJMNWKQTOSXTKONP]NOM]RKQ]PULMǸKONXK_RLPSQXMNIPTJNSQVNOM�[POM_MQT]NPQXL[̂M̂NPQNTJMNWKQTOSXTN�KX[_MQT]N
OMgSÔPQgNJStSÔK[]N_STMOPSL]cN�̀NTJMNWKQTOSXTKONMQXK[QTMO]NSNJStSÔK[]N_STMOPSLNKON][U]TSQXMNQKTNŜ ÔM]]M̂NPQNTJMN
WKQTOSXTN�KX[_MQT]NSQ̂NP̀NOMS]KQSULMNROMXS[TPKQ]NIPLLNUMNPQŜM�[STMNTKNROMuMQTǸKOM]MMSULMNUK̂PLVNPQ�[OVNKON̂MSTJNTKN
RMO]KQ]NOM][LTPQgǸOK_NSN_STMOPSLNKON][U]TSQXMYNPQXL[̂PQgNU[TNQKTNLP_PTM̂NTKNS]UM]TK]NKONRKLVXJLKOPQSTM̂NUPRJMQVLN
��W��YNMQXK[QTMOM̂NKQNTJMN]PTMNUVNTJMNWKQTOSXTKOYNTJMNWKQTOSXTKON]JSLLYN[RKQNOMXKgQPtPQgNTJMNXKQ̂PTPKQYNP__M̂PSTMLVN
]TKRN�KO�NPQNTJMNS̀̀MXTM̂NSOMSNSQ̂NOMRKOTNTJMNXKQ̂PTPKQNTKNTJMNhIQMONSQ̂NiOXJPTMXTNPQNIOPTPQgc

mnopq�qrN�RKQNOMXMPRTNK̀NTJMNWKQTOSXTKOk]NIOPTTMQNQKTPXMYNTJMNhIQMON]JSLLNKUTSPQNTJMN]MOuPXM]NK̀NSNLPXMQ]M̂NLSUKOSTKOVNTKN
uMOP̀VNTJMNROM]MQXMNKONSU]MQXMNK̀NTJMN_STMOPSLNKON][U]TSQXMNOMRKOTM̂NUVNTJMNWKQTOSXTKONSQ̂YNPQNTJMNMuMQTN][XJN_STMOPSLN
KON][U]TSQXMNP]ǸK[Q̂NTKNUMNROM]MQTYNTKNXS[]MNPTNTKNUMNOMQ̂MOM̂NJSO_LM]]cN�QLM]]NKTJMOIP]MNOM�[POM̂NUVNTJMNWKQTOSXTN
�KX[_MQT]YNTJMNhIQMON]JSLLǸ[OQP]JNPQNIOPTPQgNTKNTJMNWKQTOSXTKONSQ̂NiOXJPTMXTNTJMNQS_M]NSQ̂N�[SLP̀PXSTPKQ]NK̀NRMO]KQ]N
KONMQTPTPM]NIJKNSOMNTKNRMÒKO_NTM]T]NuMOP̀VPQgNTJMNROM]MQXMNKONSU]MQXMNK̀N][XJN_STMOPSLNKON][U]TSQXMNKONIJKNSOMNTKN
RMÒKO_NTJMNTS]�NK̀NOM_KuSLNKON]S̀MNXKQTSPQ_MQTNK̀N][XJN_STMOPSLNKON][U]TSQXMcNjJMNWKQTOSXTKONSQ̂NTJMNiOXJPTMXTNIPLLN
ROK_RTLVNOMRLVNTKNTJMNhIQMONPQNIOPTPQgN]TSTPQgNIJMTJMONKONQKTNMPTJMONJS]NOMS]KQSULMNKU�MXTPKQNTKNTJMNRMO]KQ]NKONMQTPTPM]N
ROKRK]M̂NUVNTJMNhIQMOcN�̀NMPTJMONTJMNWKQTOSXTKONKONiOXJPTMXTNJS]NSQNKU�MXTPKQNTKNSNRMO]KQNKONMQTPTVNROKRK]M̂NUVNTJMN
hIQMOYNTJMNhIQMON]JSLLNROKRK]MNSQKTJMONTKNIJK_NTJMNWKQTOSXTKONSQ̂NTJMNiOXJPTMXTNJSuMNQKNOMS]KQSULMNKU�MXTPKQcN
�JMQNTJMN_STMOPSLNKON][U]TSQXMNJS]NUMMQNOMQ̂MOM̂NJSO_LM]]YN�KO�NPQNTJMNS̀̀MXTM̂NSOMSN]JSLLNOM][_MN[RKQNIOPTTMQN
SgOMM_MQTNK̀NTJMNhIQMONSQ̂NWKQTOSXTKOcN�VNWJSQgMNhÔMOYNTJMNWKQTOSXTNjP_MN]JSLLNUMNMfTMQ̂M̂NSRROKROPSTMLVNSQ̂NTJMN
WKQTOSXTNZ[_N]JSLLNUMNPQXOMS]M̂NPQNTJMNS_K[QTNK̀NTJMNWKQTOSXTKOk]NOMS]KQSULMNŜ P̂TPKQSLNXK]T]NK̀N]J[T\̂KIQYN̂MLSVNSQ̂N
]TSOT\[Rc

mnopq�q�NjKNTJMǸ[LLM]TNMfTMQTNRMO_PTTM̂NUVNLSIYNTJMNhIQMON]JSLLNPQ̂M_QP̀VNSQ̂NJKL̂NJSO_LM]]NTJMNWKQTOSXTKOYN
Z[UXKQTOSXTKO]YNiOXJPTMXTYNiOXJPTMXTk]NXKQ][LTSQT]NSQ̂NSgMQT]NSQ̂NM_RLKVMM]NK̀NSQVNK̀NTJM_ǸOK_NSQ̂NSgSPQ]TNXLSP_]YN
Ŝ_SgM]YNLK]]M]NSQ̂NMfRMQ]M]YNPQXL[̂PQgNU[TNQKTNLP_PTM̂NTKNSTTKOQMV]kǸMM]YNSOP]PQgNK[TNK̀NKONOM][LTPQgǸOK_N
RMÒKO_SQXMNK̀NTJMN�KO�NPQNTJMNS̀̀MXTM̂NSOMSNP̀NPQǸSXTNTJMN_STMOPSLNKON][U]TSQXMNROM]MQT]NTJMNOP]�NK̀NUK̂PLVNPQ�[OVNKON
M̂STJNS]N̂M]XOPUM̂NPQNZMXTPKQNabcecaNSQ̂NJS]NQKTNUMMQNOMQ̂MOM̂NJSO_LM]]YNROKuP̂M̂NTJSTN][XJNXLSP_YN̂S_SgMYNLK]]NKON
MfRMQ]MNP]NSTTOPU[TSULMNTKNUK̂PLVNPQ�[OVYN]PX�QM]]YN̂P]MS]MNKON̂MSTJYNKONTKNPQ�[OVNTKNKON̂M]TO[XTPKQNK̀NTSQgPULMNROKRMOTVN
�KTJMONTJSQNTJMN�KO�NPT]ML̀�YNMfXMRTNTKNTJMNMfTMQTNTJSTN][XJN̂S_SgMYNLK]]NKONMfRMQ]MNP]N̂[MNTKNTJMǸS[LTNKONQMgLPgMQXMNK̀N
TJMNRSOTVN]MM�PQgNPQ̂M_QPTVc

mnopq�q�NjJMNhIQMON]JSLLNQKTNUMNOM]RKQ]PULMN[Q̂MONTJP]NZMXTPKQNabceǸKON_STMOPSL]NKON][U]TSQXM]NTJMNWKQTOSXTKONUOPQg]N
TKNTJMN]PTMN[QLM]]N][XJN_STMOPSL]NKON][U]TSQXM]NSOMNOM�[POM̂NUVNTJMNWKQTOSXTN�KX[_MQT]cNjJMNhIQMON]JSLLNUMNOM]RKQ]PULMN
K̀ON_STMOPSL]NKON][U]TSQXM]NOM�[POM̂NUVNTJMNWKQTOSXTN�KX[_MQT]YNMfXMRTNTKNTJMNMfTMQTNK̀NTJMNWKQTOSXTKOk]ǸS[LTNKON
QMgLPgMQXMNPQNTJMN[]MNSQ̂NJSQ̂LPQgNK̀N][XJN_STMOPSL]NKON][U]TSQXM]c
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IJKLMNMOPQRSPTUVWXYZWUXP[RY\\P]V̂S_V]̀aPWRSPbcVSXP̀UXPWRSPZU[WPYV̂PSdeSV[SPWRSPbcVSXP]VZfX[PghiP̀UXPXS_Ŝ]YW]UVPÙPYP
_YWSX]Y\PUXP[fj[WYVZSPWRSPTUVWXYZWUXPjX]Vk[PWUPWRSP[]WSPYV̂PVSk\]kSVW\aPRYV̂\S[lPUXPgmiPcRSXSPWRSPTUVWXYZWUXP̀Y]\[PWUP
eSX̀UX_P]W[PUj\]kYW]UV[PfV̂SXPnSZW]UVPhopqphlPSdZSeWPWUPWRSPSdWSVWPWRYWPWRSPZU[WPYV̂PSdeSV[SPYXSP̂fSPWUPWRSPbcVSXr[P̀Yf\WP
UXPVSk\]kSVZSp

IJKLMNMsPt̀lPc]WRUfWPVSk\]kSVZSPUVPWRSPeYXWPÙPWRSPTUVWXYZWUXlPWRSPTUVWXYZWUXP][PRS\̂P\]Yj\SPjaPYPkUuSXV_SVWPYkSVZaP̀UXP
WRSPZU[WPÙPXS_Ŝ]YW]UVPÙPYPRYvYX̂Uf[P_YWSX]Y\PUXP[fj[WYVZSP[U\S\aPjaPXSY[UVPÙPeSX̀UX_]VkPwUXxPY[PXSyf]XŜPjaPWRSP
TUVWXYZWPzUZf_SVW[lPWRSPbcVSXP[RY\\P]V̂S_V]̀aPWRSPTUVWXYZWUXP̀UXPY\\PZU[WPYV̂PSdeSV[SPWRSXSjaP]VZfXXŜp

IJKLM{J|}|~�|���|�
tVPYVPS_SXkSVZaPỲ̀SZW]VkP[ỲSWaPÙPeSX[UV[PUXPeXUeSXWalPWRSPTUVWXYZWUXP[RY\\PYZWlPYWPWRSPTUVWXYZWUXr[P̂][ZXSW]UVlPWUP
eXSuSVWPWRXSYWSVŜP̂Y_YkSlP]V�fXaPUXP\U[[pP�̂ ]̂W]UVY\PZU_eSV[YW]UVPUXPSdWSV[]UVPÙPW]_SPZ\Y]_ŜPjaPWRSPTUVWXYZWUXPUVP
YZZUfVWPÙPYVPS_SXkSVZaP[RY\\PjSP̂SWSX_]VŜPY[PeXUu]̂ŜP]VP�XW]Z\SPh�PYV̂P�XW]Z\SP�p

�~����|JKKJJJ����~���|J���J�����
IJKKMKJ����~����~��J���������J����~���|
IJKKMKMKPQRSPTUVWXYZWUXP[RY\\PefXZRY[SP̀XU_PYV̂P_Y]VWY]VP]VPYPZU_eYVaPUXPZU_eYV]S[P\Yc̀f\\aPYfWRUX]vŜPWUP̂UP
jf[]VS[[P]VPWRSP�fX][̂]ZW]UVP]VPcR]ZRPWRSP�XU�SZWP][P\UZYWŜP[fZRP]V[fXYVZSPY[Pc]\\PeXUWSZWPWRSPTUVWXYZWUXP̀XU_PZ\Y]_[P[SWP
ÙXWRPjS\UcPcR]ZRP_YaPYX][SPUfWPÙPUXPXS[f\WP̀XU_PWRSPTUVWXYZWUXr[PUeSXYW]UV[PYV̂PZU_e\SWŜPUeSXYW]UV[PfV̂SXPWRSP
TUVWXYZWPYV̂P̀UXPcR]ZRPWRSPTUVWXYZWUXP_YaPjSP\SkY\\aP\]Yj\SlPcRSWRSXP[fZRPUeSXYW]UV[PjSPjaPWRSPTUVWXYZWUXPUXPjaPYP
nfjZUVWXYZWUXPUXPjaPYVaUVSP̂]XSZW\aPUXP]V̂]XSZW\aPS_e\UaŜPjaPYVaPÙPWRS_lPUXPjaPYVaUVSP̀UXPcRU[SPYZW[PYVaPÙPWRS_P
_YaPjSP\]Yj\S�

MK T\Y]_[PfV̂SXPcUXxSX[rPZU_eSV[YW]UVlP̂][Yj]\]WaPjSVS̀]WPYV̂PUWRSXP[]_]\YXPS_e\UaSSPjSVS̀]WPYZW[PWRYWPYXSP
Yee\]ZYj\SPWUPWRSPwUXxPWUPjSPeSX̀UX_Ŝ�

M� T\Y]_[P̀UXP̂Y_YkS[PjSZYf[SPÙPjÛ]\aP]V�fXalPUZZfeYW]UVY\P[]ZxVS[[PUXP̂][SY[SlPUXP̂SYWRPÙPWRSP
TUVWXYZWUXr[PS_e\UaSS[�

MN T\Y]_[P̀UXP̂Y_YkS[PjSZYf[SPÙPjÛ]\aP]V�fXalP[]ZxVS[[PUXP̂][SY[SlPUXP̂SYWRPÙPYVaPeSX[UVPUWRSXPWRYVPWRSP
TUVWXYZWUXr[PS_e\UaSS[�

M{ T\Y]_[P̀UXP̂Y_YkS[P]V[fXŜPjaPf[fY\PeSX[UVY\P]V�fXaP\]Yj]\]WaPZUuSXYkS�
MO T\Y]_[P̀UXP̂Y_YkS[lPUWRSXPWRYVPWUPWRSPwUXxP]W[S\̀lPjSZYf[SPÙP]V�fXaPWUPUXP̂S[WXfZW]UVPÙPWYVk]j\SP

eXUeSXWalP]VZ\f̂]VkP\U[[PÙPf[SPXS[f\W]VkPWRSXS̀XU_�
Ms T\Y]_[P̀UXP̂Y_YkS[PjSZYf[SPÙPjÛ]\aP]V�fXalP̂SYWRPÙPYPeSX[UVPUXPeXUeSXWaP̂Y_YkSPYX][]VkPUfWPÙP

UcVSX[R]elP_Y]VWSVYVZSPUXPf[SPÙPYP_UWUXPuSR]Z\S�
M� T\Y]_[P̀UXPjÛ]\aP]V�fXaPUXPeXUeSXWaP̂Y_YkSPYX][]VkPUfWPÙPZU_e\SWŜPUeSXYW]UV[�PYV̂
M� T\Y]_[P]VuU\u]VkPZUVWXYZWfY\P\]Yj]\]WaP]V[fXYVZSPYee\]ZYj\SPWUPWRSPTUVWXYZWUXr[PUj\]kYW]UV[PfV̂SXP

nSZW]UVPqph�p

IJKKMKM�PQRSP]V[fXYVZSPXSyf]XŜPjaPnSZW]UVPhhphphP[RY\\PjSPcX]WWSVP̀UXPVUWP\S[[PWRYVP\]_]W[PÙP\]Yj]\]WaP[eSZ]̀]ŜP]VPWRSP
TUVWXYZWPzUZf_SVW[PUXPXSyf]XŜPjaP\YclPcR]ZRSuSXPZUuSXYkSP][PkXSYWSXpPTUuSXYkS[lPcRSWRSXPcX]WWSVPUVPYVPUZZfXXSVZSP
UXPZ\Y]_[�_ŶSPjY[][lP[RY\\PjSP_Y]VWY]VŜPc]WRUfWP]VWSXXfeW]UVP̀XU_PWRSP̂YWSPÙPZU__SVZS_SVWPÙPWRSPwUXxPfVW]\PWRSP
ŶWSPÙP̀]VY\PeYa_SVWPYV̂PWSX_]VYW]UVPÙPYVaPZUuSXYkSPXSyf]XŜPWUPjSP_Y]VWY]VŜPỲWSXP̀]VY\PeYa_SVWlPYV̂lPc]WRPXS[eSZWP
WUPWRSPTUVWXYZWUXr[PZU_e\SWŜPUeSXYW]UV[PZUuSXYkSlPfVW]\PWRSPSde]XYW]UVPÙPWRSPeSX]ÛP̀UXPZUXXSZW]UVPÙPwUXxPUXP̀UXP[fZRP
UWRSXPeSX]ÛP̀UXP_Y]VWSVYVZSPÙPZU_e\SWŜPUeSXYW]UV[PZUuSXYkSPY[P[eSZ]̀]ŜP]VPWRSPTUVWXYZWPzUZf_SVW[p

IJKKMKMNPTSXW]̀]ZYWS[PÙP]V[fXYVZSPYZZSeWYj\SPWUPWRSPbcVSXP[RY\\PjSP̀]\ŜPc]WRPWRSPbcVSXPeX]UXPWUPZU__SVZS_SVWPÙPWRSP
wUXxPYV̂PWRSXSỲWSXPfeUVPXSVScY\PUXPXSe\YZS_SVWPÙPSYZRPXSyf]XŜPeU\]ZaPÙP]V[fXYVZSpPQRS[SPZSXW]̀]ZYWS[PYV̂PWRSP
]V[fXYVZSPeU\]Z]S[PXSyf]XŜPjaPWR][PnSZW]UVPhhphP[RY\\PZUVWY]VPYPeXUu][]UVPWRYWPZUuSXYkS[PỲ̀UX̂ŜPfV̂SXPWRSPeU\]Z]S[P
c]\\PVUWPjSPZYVZS\ŜPUXPY\\UcŜPWUPSde]XSPfVW]\PYWP\SY[WPqoP̂Ya[rPeX]UXPcX]WWSVPVUW]ZSPRY[PjSSVPk]uSVPWUPWRSPbcVSXpP�VP
Ŷ ]̂W]UVY\PZSXW]̀]ZYWSPSu]̂SVZ]VkPZUVW]VfYW]UVPÙP\]Yj]\]WaPZUuSXYkSlP]VZ\f̂]VkPZUuSXYkSP̀UXPZU_e\SWŜPUeSXYW]UV[lP[RY\\P
jSP[fj_]WWŜPc]WRPWRSP̀]VY\P�ee\]ZYW]UVP̀UXP�Ya_SVWPY[PXSyf]XŜPjaPnSZW]UVP�phopmPYV̂PWRSXSỲWSXPfeUVPXSVScY\PUXP
XSe\YZS_SVWPÙP[fZRPZUuSXYkSPfVW]\PWRSPSde]XYW]UVPÙPWRSPW]_SPXSyf]XŜPjaPnSZW]UVPhhphpmpPtV̀UX_YW]UVPZUVZSXV]VkP
XŜfZW]UVPÙPZUuSXYkSPUVPYZZUfVWPÙPXSu][ŜP\]_]W[PUXPZ\Y]_[PeY]̂PfV̂SXPWRSP�SVSXY\P�kkXSkYWSlPUXPjUWRlP[RY\\PjSP
f̀XV][RŜPjaPWRSPTUVWXYZWUXPc]WRPXSY[UVYj\SPeXU_eWVS[[p

IJKKMKM{PQRSPTUVWXYZWUXP[RY\\PZYf[SPWRSPZU__SXZ]Y\P\]Yj]\]WaPZUuSXYkSPXSyf]XŜPjaPWRSPTUVWXYZWPzUZf_SVW[PWUP]VZ\f̂SP
ghiPWRSPbcVSXlPWRSP�XZR]WSZWPYV̂PWRSP�XZR]WSZWr[PZUV[f\WYVW[PY[PŶ ]̂W]UVY\P]V[fXŜ[P̀UXPZ\Y]_[PZYf[ŜP]VPcRU\SPUXP]VPeYXWP
jaPWRSPTUVWXYZWUXr[PVSk\]kSVWPYZW[PUXPU_][[]UV[P̂fX]VkPWRSPTUVWXYZWUXr[PUeSXYW]UV[�PYV̂PgmiPWRSPbcVSXPY[PYVPŶ ]̂W]UVY\P
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IJKLMNOPQRMPSTUIVKPSULKNOPIJPWXRTNPRMPIJPYUMZP[\PZXNP]RJZMUSZRM̂KPJN_TI_NJZPUSZKPRMPRVIKKIRJKPOLMIJ_PZXNP]RJZMUSZRM̂KP
SRVYTNZNOPRYNMUZIRJK̀

abccdebfghijklbmnopnmnqrbnhlsjohti
uXNPvWJNMPKXUTTP[NPMNKYRJKI[TNPQRMPYLMSXUKIJ_PUJOPVUIJZUIJIJ_PZXNPvWJNM̂KPLKLUTPTIU[ITIZ\PIJKLMUJSǸ

abccdwbxjfxijqrbnhlsjohti
abccdwdcPyJTNKKPRZXNMWIKNPYMRzIONO{PZXNPvWJNMPKXUTTPYLMSXUKNPUJOPVUIJZUIJ{PIJPUPSRVYUJ\PRMPSRVYUJINKPTUWQLTT\P
ULZXRMI|NOPZRPORP[LKIJNKKPIJPZXNP}LMIKOISZIRJPIJPWXISXPZXNP~MR}NSZPIKPTRSUZNO{PYMRYNMZ\PIJKLMUJSNPWMIZZNJPRJPUP[LITONM̂KP
MIK�P�UTT�MIK��PRMPN�LIzUTNJZPYRTIS\PQRMVPIJPZXNPUVRLJZPRQPZXNPIJIZIUTP]RJZMUSZP�LV{PYTLKPzUTLNPRQPKL[KN�LNJZP]RJZMUSZP
�ROIQISUZIRJKPUJOPSRKZPRQPVUZNMIUTKPKLYYTINOPRMPIJKZUTTNOP[\PRZXNMK{PSRVYMIKIJ_PZRZUTPzUTLNPQRMPZXNPNJZIMNP~MR}NSZPUZPZXNP
KIZNPRJPUPMNYTUSNVNJZPSRKZP[UKIKPWIZXRLZPRYZIRJUTPONOLSZI[TNK̀P�LSXPYMRYNMZ\PIJKLMUJSNPKXUTTP[NPVUIJZUIJNO{PLJTNKKP
RZXNMWIKNPYMRzIONOPIJPZXNP]RJZMUSZP�RSLVNJZKPRMPRZXNMWIKNPU_MNNOPIJPWMIZIJ_P[\PUTTPYNMKRJKPUJOPNJZIZINKPWXRPUMNP
[NJNQISIUMINKPRQPKLSXPIJKLMUJSN{PLJZITPQIJUTPYU\VNJZPXUKP[NNJPVUONPUKPYMRzIONOPIJP�NSZIRJP�̀��PRMPLJZITPJRPYNMKRJPRMP
NJZIZ\PRZXNMPZXUJPZXNPvWJNMPXUKPUJPIJKLMU[TNPIJZNMNKZPIJPZXNPYMRYNMZ\PMN�LIMNOP[\PZXIKP�NSZIRJP��̀�PZRP[NPSRzNMNO{P
WXISXNzNMPIKPTUZNM̀PuXIKPIJKLMUJSNPKXUTTPIJSTLONPIJZNMNKZKPRQPZXNPvWJNM{PZXNP]RJZMUSZRM{P�L[SRJZMUSZRMKPUJOP
�L[�KL[SRJZMUSZRMKPIJPZXNP~MR}NSZ̀

abccdwdcdcP~MRYNMZ\PIJKLMUJSNPKXUTTP[NPRJPUJP�UTT�MIK��PRMPN�LIzUTNJZPYRTIS\PQRMVPUJOPKXUTTPIJSTLON{PWIZXRLZPTIVIZUZIRJ{P
IJKLMUJSNPU_UIJKZPZXNPYNMITKPRQPQIMNP�WIZXPN�ZNJONOPSRzNMU_N�PUJOPYX\KISUTPTRKKPRMPOUVU_NPIJSTLOIJ_{PWIZXRLZP
OLYTISUZIRJPRQPSRzNMU_N{PZXNQZ{PzUJOUTIKV{PVUTISIRLKPVIKSXINQ{PSRTTUYKN{PNUMZX�LU�N{PQTRRO{PWIJOKZRMV{PQUTKNWRM�{P
ZNKZIJ_PUJOPKZUMZLY{PZNVYRMUM\P[LITOIJ_KPUJOPON[MIKPMNVRzUTPIJSTLOIJ_PONVRTIZIRJPRSSUKIRJNOP[\PNJQRMSNVNJZPRQPUJ\P
UYYTISU[TNPTN_UTPMN�LIMNVNJZK{PUJOPKXUTTPSRzNMPMNUKRJU[TNPSRVYNJKUZIRJPQRMP�MSXIZNSẐKPUJOP]RJZMUSZRM̂KPKNMzISNKPUJOP
N�YNJKNKPMN�LIMNOPUKPUPMNKLTZPRQPKLSXPIJKLMNOPTRKK̀

abccdwdcdeP�QPZXNPvWJNMPORNKPJRZPIJZNJOPZRPYLMSXUKNPKLSXPYMRYNMZ\PIJKLMUJSNPMN�LIMNOP[\PZXNP]RJZMUSZPUJOPWIZXPUTTPRQPZXNP
SRzNMU_NKPIJPZXNPUVRLJZPONKSMI[NOPU[RzN{PZXNPvWJNMPKXUTTPKRPIJQRMVPZXNP]RJZMUSZRMPIJPWMIZIJ_PYMIRMPZRPSRVVNJSNVNJZP
RQPZXNP�RM�̀PuXNP]RJZMUSZRMPVU\PZXNJPNQQNSZPIJKLMUJSNPZXUZPWITTPYMRZNSZPZXNPIJZNMNKZKPRQPZXNP]RJZMUSZRM{P�L[SRJZMUSZRMKP
UJOP�L[�KL[SRJZMUSZRMKPIJPZXNP�RM�{PUJOP[\PUYYMRYMIUZNP]XUJ_NPvMONMPZXNPSRKZPZXNMNRQPKXUTTP[NPSXUM_NOPZRPZXNPvWJNM̀P
�QPZXNP]RJZMUSZRMPIKPOUVU_NOP[\PZXNPQUITLMNPRMPJN_TNSZPRQPZXNPvWJNMPZRPYLMSXUKNPRMPVUIJZUIJPIJKLMUJSNPUKPONKSMI[NOP
U[RzN{PWIZXRLZPKRPJRZIQ\IJ_PZXNP]RJZMUSZRMPIJPWMIZIJ_{PZXNJPZXNPvWJNMPKXUTTP[NUMPUTTPMNUKRJU[TNPSRKZKPYMRYNMT\P
UZZMI[LZU[TNPZXNMNZR̀

abccdwdcdwP�QPZXNPYMRYNMZ\PIJKLMUJSNPMN�LIMNKPONOLSZI[TNK{PZXNPvWJNMPKXUTTPYU\PSRKZKPJRZPSRzNMNOP[NSULKNPRQPKLSXP
ONOLSZI[TNK̀

abccdwdcd�PuXIKPYMRYNMZ\PIJKLMUJSNPKXUTTPSRzNMPYRMZIRJKPRQPZXNP�RM�PKZRMNOPRQQPZXNPKIZN{PUJOPUTKRPYRMZIRJKPRQPZXNP�RM�PIJP
ZMUJKIZ̀

abccdwdcd�P~UMZIUTPRSSLYUJS\PRMPLKNPIJPUSSRMOUJSNPWIZXP�NSZIRJP�̀�PKXUTTPJRZPSRVVNJSNPLJZITPZXNPIJKLMUJSNPSRVYUJ\PRMP
SRVYUJINKPYMRzIOIJ_PYMRYNMZ\PIJKLMUJSNPXUzNPSRJKNJZNOPZRPKLSXPYUMZIUTPRSSLYUJS\PRMPLKNP[\PNJORMKNVNJZPRMP
RZXNMWIKǸPuXNPvWJNMPUJOPZXNP]RJZMUSZRMPKXUTTPZU�NPMNUKRJU[TNPKZNYKPZRPR[ZUIJPSRJKNJZPRQPZXNPIJKLMUJSNPSRVYUJ\PRMP
SRVYUJINKPUJOPKXUTT{PWIZXRLZPVLZLUTPWMIZZNJPSRJKNJZ{PZU�NPJRPUSZIRJPWIZXPMNKYNSZPZRPYUMZIUTPRSSLYUJS\PRMPLKNPZXUZP
WRLTOPSULKNPSUJSNTTUZIRJ{PTUYKNPRMPMNOLSZIRJPRQPIJKLMUJSǸ

abccdwdebpfnmijboh�b�ot�nhijrbnhlsjohti
uXNPvWJNMPKXUTTPYLMSXUKNPUJOPVUIJZUIJP[RITNMPUJOPVUSXIJNM\PIJKLMUJSNPMN�LIMNOP[\PZXNP]RJZMUSZP�RSLVNJZKPRMP[\P
TUW{PWXISXPKXUTTPKYNSIQISUTT\PSRzNMPKLSXPIJKLMNOPR[}NSZKPOLMIJ_PIJKZUTTUZIRJPUJOPLJZITPQIJUTPUSSNYZUJSNP[\PZXNPvWJNM�P
ZXIKPIJKLMUJSNPKXUTTPIJSTLONPIJZNMNKZKPRQPZXNPvWJNM{P]RJZMUSZRM{P�L[SRJZMUSZRMKPUJOP�L[�KL[SRJZMUSZRMKPIJPZXNP�RM�{P
UJOPZXNPvWJNMPUJOP]RJZMUSZRMPKXUTTP[NPJUVNOPIJKLMNOK̀

abccdwdwbmfllbf�bslibnhlsjohti
uXNPvWJNM{PUZPZXNPvWJNM̂KPRYZIRJ{PVU\PYLMSXUKNPUJOPVUIJZUIJPKLSXPIJKLMUJSNPUKPWITTPIJKLMNPZXNPvWJNMPU_UIJKZPTRKKPRQP
LKNPRQPZXNPvWJNM̂KPYMRYNMZ\POLNPZRPQIMNPRMPRZXNMPXU|UMOK{PXRWNzNMPSULKNÒPuXNPvWJNMPWUIzNKPUTTPMI_XZKPRQPUSZIRJP
U_UIJKZPZXNP]RJZMUSZRMPQRMPTRKKPRQPLKNPRQPZXNPvWJNM̂KPYMRYNMZ\{PIJSTLOIJ_PSRJKN�LNJZIUTPTRKKNKPOLNPZRPQIMNPRMPRZXNMP
XU|UMOKPXRWNzNMPSULKNÒ
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IJKKLMLNOPQORSTOUVWRXYZRVXOXT[\T]R]ÔWO_X̂R̂ẀORSYRÔW]\XYWZTOQVXOX̂]a]OVRSTXORSYWORSV]TObT]ZX̂cTbOSTXT̂WOVXOVRSTXO]dTẐYeO
ZY\]T]OVQOeV]]OcTÔWZe\bTbÔWORSTOdXVdTXRfÔW]\XYWZTOdVêZfgORSTOh_WTXO]SYeegÔQOdV]]̂ceTgÔWZe\bTO]\ZSÔW]\XYWZTgOYWbO
RSTOZV]RORSTXTVQO]SYeeOcTOZSYX̀TbORVORSTOUVWRXYZRVXOcfOYddXVdX̂YRTOUSYẀTOhXbTXi

IJKKLMLjOPQOb\X̂ẀORSTOkXVlTZROZVW]RX\ZR̂VWOdTX̂VbORSTOh_WTXÔW]\XT]OdXVdTXR̂T]gOXTYeOVXOdTX]VWYeOVXOcVRSgOYROVXOYblYZTWRO
RVORSTO]̂RTOcfOdXVdTXRfÔW]\XYWZTO\WbTXOdVêẐT]O]TdYXYRTOQXVmORSV]TÔW]\X̂ẀORSTOkXVlTZRgOVXÔQOYQRTXOQ̂WYeOdYfmTWRO
dXVdTXRfÔW]\XYWZTÔ]ORVOcTOdXVn̂bTbOVWORSTOZVmdeTRTbOkXVlTZRORSXV\̀SOYOdVêZfOVXOdVêẐT]OVRSTXORSYWORSV]TÔW]\X̂ẀORSTO
kXVlTZROb\X̂ẀORSTOZVW]RX\ZR̂VWOdTX̂VbgORSTOh_WTXO]SYeeO_ŶnTOYeeOX̂̀SR]ÔWOYZZVXbYWZTO_̂RSORSTORTXm]OVQOoTZR̂VWOppiqirO
QVXObYmỲT]OZY\]TbOcfOQ̂XTOVXOVRSTXOZY\]T]OVQOeV]]OZVnTXTbOcfORŜ]O]TdYXYRTOdXVdTXRfÔW]\XYWZTiOseeO]TdYXYRTOdVêẐT]O
]SYeeOdXVn̂bTORŜ]O_ŶnTXOVQO]\cXV̀YR̂VWOcfOTWbVX]TmTWROVXOVRSTX_̂]Ti

IJKKLMLtOuTQVXTOYWOTvdV]\XTORVOeV]]OmYfOVZZ\XgORSTOh_WTXO]SYeeOQ̂eTO_̂RSORSTOUVWRXYZRVXOYOZVdfOVQOTYZSOdVêZfORSYRO
ŴZe\bT]ÔW]\XYWZTOZVnTXỲT]OXT[\̂XTbOcfORŜ]OoTZR̂VWOppiqiOwYZSOdVêZfO]SYeeOZVWRŶWOYeeÒTWTXYeefOYddêZYceTO
ZVWb̂R̂VW]gObTQ̂ŴR̂VW]gOTvZe\]̂VW]OYWbOTWbVX]TmTWR]OXTeYRTbORVORŜ]OkXVlTZRiOwYZSOdVêZfO]SYeeOZVWRŶWOYOdXVn̂]̂VWORSYRO
RSTOdVêZfO_̂eeOWVROcTOZYWZTeTbOVXOYeeV_TbORVOTvd̂XTgOYWbORSYRÔR]Oêm̂R]O_̂eeOWVROcTOXTb\ZTbgO\WR̂eOYROeTY]ROqxObYf]yOdX̂VXO
_X̂RRTWOWVR̂ZTOSY]OcTTWÒ̂nTWORVORSTOUVWRXYZRVXi

IJKKLMLzJ{|}~���J��J������|�}��
�STOh_WTXOYWbOUVWRXYZRVXO_ŶnTOYeeOX̂̀SR]OỲŶW]RO�p�OTYZSOVRSTXOYWbOYWfOVQORST̂XO]\cZVWRXYZRVX]gO]\c�]\cZVWRXYZRVX]gO
ỲTWR]OYWbOTmdeVfTT]gOTYZSOVQORSTOVRSTXgOYWbO���ORSTOsXZŜRTZRgOsXZŜRTZRy]OZVW]\eRYWR]gO]TdYXYRTOZVWRXYZRVX]ObT]ZX̂cTbO
ŴOsXR̂ZeTO�gÔQOYWfgOYWbOYWfOVQORST̂XO]\cZVWRXYZRVX]gO]\c�]\cZVWRXYZRVX]gOỲTWR]OYWbOTmdeVfTT]gOQVXObYmỲT]OZY\]TbOcfO
Q̂XTOVXOVRSTXOZY\]T]OVQOeV]]ORVORSTOTvRTWROZVnTXTbOcfOdXVdTXRfÔW]\XYWZTOVcRŶWTbOd\X]\YWRORVORŜ]OoTZR̂VWOppiqOVXOVRSTXO
dXVdTXRfÔW]\XYWZTOYddêZYceTORVORSTO�VXagOTvZTdRO]\ZSOX̂̀SR]OY]ORSTfOSYnTORVOdXVZTTb]OVQO]\ZSÔW]\XYWZTOSTebOcfORSTO
h_WTXOY]OQ̂b\ẐYXfiO�STOh_WTXOVXOUVWRXYZRVXgOY]OYddXVdX̂YRTgO]SYeeOXT[\̂XTOVQORSTOsXZŜRTZRgOsXZŜRTZRy]OZVW]\eRYWR]gO
]TdYXYRTOZVWRXYZRVX]ObT]ZX̂cTbÔWOsXR̂ZeTO�gÔQOYWfgOYWbORSTO]\cZVWRXYZRVX]gO]\c�]\cZVWRXYZRVX]gOỲTWR]OYWbOTmdeVfTT]O
VQOYWfOVQORSTmgOcfOYddXVdX̂YRTOỲXTTmTWR]gO_X̂RRTWO_STXTOeT̀YeefOXT[\̂XTbOQVXOnYêb̂RfgO]̂m̂eYXO_ŶnTX]OTYZSÔWOQYnVXOVQO
VRSTXOdYXR̂T]OTW\mTXYRTbOSTXT̂WiO�STOdVêẐT]O]SYeeOdXVn̂bTO]\ZSO_ŶnTX]OVQO]\cXV̀YR̂VWOcfOTWbVX]TmTWROVXOVRSTX_̂]TiO
sO_ŶnTXOVQO]\cXV̀YR̂VWO]SYeeOcTOTQQTZR̂nTOY]ORVOYOdTX]VWOVXOTWR̂RfOTnTWORSV\̀SORSYROdTX]VWOVXOTWR̂RfO_V\ebOVRSTX_̂]TO
SYnTOYOb\RfOVQÔWbTmŴQ̂ZYR̂VWgOZVWRXYZR\YeOVXOVRSTX_̂]TgOb̂bOWVROdYfORSTÔW]\XYWZTOdXTm̂\mOb̂XTZRefOVXÔWb̂XTZRefgOYWbO
_STRSTXOVXOWVRORSTOdTX]VWOVXOTWR̂RfOSYbOYWÔW]\XYceTÔWRTXT]RÔWORSTOdXVdTXRfObYmỲTbi

IJKKLML�OsOeV]]ÔW]\XTbO\WbTXORSTOh_WTXy]OdXVdTXRfÔW]\XYWZTO]SYeeOcTOYbl\]RTbOcfORSTOh_WTXOY]OQ̂b\ẐYXfOYWbOmYbTO
dYfYceTORVORSTOh_WTXOY]OQ̂b\ẐYXfOQVXORSTÔW]\XTb]gOY]ORST̂XÔWRTXT]R]OmYfOYddTYXgO]\clTZRORVOXT[\̂XTmTWR]OVQOYWfO
YddêZYceTOmVXR̀ỲTTOZeY\]TOYWbOVQOoTZR̂VWOppiqipxiO�STOUVWRXYZRVXO]SYeeOdYfOo\cZVWRXYZRVX]ORST̂XOl\]RO]SYXT]OVQO
Ŵ]\XYWZTOdXVZTTb]OXTZT̂nTbOcfORSTOUVWRXYZRVXgOYWbOcfOYddXVdX̂YRTOỲXTTmTWR]gO_X̂RRTWO_STXTOeT̀YeefOXT[\̂XTbOQVXO
nYêb̂RfgO]SYeeOXT[\̂XTOo\cZVWRXYZRVX]ORVOmYaTOdYfmTWR]ORVORST̂XOo\c�]\cZVWRXYZRVX]ÔWO]̂m̂eYXOmYWWTXi

IJKKLML�OPQOXT[\̂XTbÔWO_X̂R̂ẀOcfOYOdYXRfÔWÔWRTXT]RgORSTOh_WTXOY]OQ̂b\ẐYXfO]SYeegO\dVWOVZZ\XXTWZTOVQOYWÔW]\XTbOeV]]gO
`̂nTOcVWbOQVXOdXVdTXOdTXQVXmYWZTOVQORSTOh_WTXy]Ob\R̂T]iO�STOZV]ROVQOXT[\̂XTbOcVWb]O]SYeeOcTOZSYX̀TbOỲŶW]ROdXVZTTb]O
XTZT̂nTbOY]OQ̂b\ẐYXfiO�STOh_WTXO]SYeeObTdV]̂RÔWOYO]TdYXYRTOYZZV\WROdXVZTTb]O]VOXTZT̂nTbgO_ŜZSORSTOh_WTXO]SYeeO
b̂]RX̂c\RTÔWOYZZVXbYWZTO_̂RSO]\ZSOỲXTTmTWROY]ORSTOdYXR̂T]ÔWÔWRTXT]ROmYfOXTYZSgOVXOY]ObTRTXm̂WTbÔWOYZZVXbYWZTO_̂RSO
RSTOmTRSVbOVQOĉWb̂ẀOb̂]d\RTOXT]Ve\R̂VWO]TeTZRTbÔWORSTOs̀XTTmTWROcTR_TTWORSTOh_WTXOYWbOUVWRXYZRVXiOPQOYQRTXO]\ZSO
eV]]OWVOVRSTXO]dTẐYeOỲXTTmTWRÔ]OmYbTOYWbO\WeT]]ORSTOh_WTXORTXm̂WYRT]ORSTOUVWRXYZROQVXOZVWnTŴTWZTgOXTdeYZTmTWROVQO
bYmỲTbOdXVdTXRfO]SYeeOcTOdTXQVXmTbOcfORSTOUVWRXYZRVXOYQRTXOWVR̂Q̂ZYR̂VWOVQOYOUSYẀTÔWORSTO�VXaÔWOYZZVXbYWZTO_̂RSO
sXR̂ZeTOri

IJKKLMLK�O�STOh_WTXOY]OQ̂b\ẐYXfO]SYeeOSYnTOdV_TXORVOYbl\]ROYWbO]TRReTOYOeV]]O_̂RSÔW]\XTX]O\WeT]]OVWTOVQORSTOdYXR̂T]ÔWO
ŴRTXT]RO]SYeeOVclTZRÔWO_X̂R̂ẀO_̂RŜWOQ̂nTObYf]OYQRTXOVZZ\XXTWZTOVQOeV]]ORVORSTOh_WTXy]OTvTXẐ]TOVQORŜ]OdV_TX�ÔQO]\ZSO
VclTZR̂VWÔ]OmYbTgORSTOb̂]d\RTO]SYeeOcTOXT]VenTbÔWORSTOmYWWTXO]TeTZRTbOcfORSTOh_WTXOYWbOUVWRXYZRVXOY]ORSTOmTRSVbOVQO
ĉWb̂ẀOb̂]d\RTOXT]Ve\R̂VWÔWORSTOs̀XTTmTWRiOPQORSTOh_WTXOYWbOUVWRXYZRVXOSYnTO]TeTZRTbOYXĉRXYR̂VWOY]ORSTOmTRSVbOVQO
ĉWb̂ẀOb̂]d\RTOXT]Ve\R̂VWgORSTOh_WTXOY]OQ̂b\ẐYXfO]SYeeOmYaTO]TRReTmTWRO_̂RSÔW]\XTX]OVXgÔWORSTOZY]TOVQOYOb̂]d\RTOVnTXO
b̂]RX̂c\R̂VWOVQÔW]\XYWZTOdXVZTTb]gÔWOYZZVXbYWZTO_̂RSORSTOb̂XTZR̂VW]OVQORSTOYXĉRXYRVX]iO

IJKKLNJ�������|���J����J|��J�|�����J����
IJKKLNLKO�STOh_WTXO]SYeeOSYnTORSTOX̂̀SRORVOXT[\̂XTORSTOUVWRXYZRVXORVOQ\XŴ]SOcVWb]OZVnTX̂ẀOQŶRSQ\eOdTXQVXmYWZTOVQORSTO
UVWRXYZROYWbOdYfmTWROVQOVcềYR̂VW]OYX̂]̂ẀORSTXT\WbTXOY]O]R̂d\eYRTbÔWOĉbb̂ẀOXT[\̂XTmTWR]OVXO]dTẐQ̂ZYeefOXT[\̂XTbO
ŴORSTOUVWRXYZRO�VZ\mTWR]OVWORSTObYRTOVQOTvTZ\R̂VWOVQORSTOUVWRXYZRi
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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

jklmnopJKNJJJqrnstpkmruJjrvJnskkpnlmsrJswJxsky
IJKNLKJqrnstpkmruJswJxsky
IJKNLKLKOz[O\OQRWT̂RSOR[OTUVO{RW|ÔZObRdVWVcObRSTW\W]OTROTUVO}WbÛTVbT~ZOWVXYVZTORWOTROWVXŶWVeVSTZOZQVb̂[̂b\aa]O
V�QWVZZVcÔSOTUVOfRSTW\bTO�RbYeVSTZgÔTOeYZTgÔ[OWVXYVZTVcÔSO�ŴT̂S_Ò]OTUVO}WbÛTVbTgÒVOYSbRdVWVcO[RWOTUVO}WbÛTVbT~ZO
V�\êS\T̂RSO\ScÒVOWVQa\bVcO\TOTUVOfRSTW\bTRW~ZOV�QVSZVO�̂TURYTObU\S_VÔSOTUVOfRSTW\bTO�̂eVi

IJKNLKLNOz[O\OQRWT̂RSOR[OTUVO{RW|OU\ZÒVVSObRdVWVcOTU\TOTUVO}WbÛTVbTOU\ZOSRTOZQVb̂[̂b\aa]OWVXYVZTVcOTROV�\êSVOQŴRWOTRO
T̂ZÒV̂S_ObRdVWVcgOTUVO}WbÛTVbTOe\]OWVXYVZTOTROZVVOZYbUO{RW|O\ScÔTOZU\aaÒVOYSbRdVWVcÒ]OTUVOfRSTW\bTRWiOz[OZYbUO
{RW|ÔZÔSO\bbRWc\SbVO�̂TUOTUVOfRSTW\bTO�RbYeVSTZgObRZTZOR[OYSbRdVŴS_O\ScOWVQa\bVeVSTOZU\aagÒ]O\QQWRQŴ\TVO
fU\S_VO�WcVWgÒVO\TOTUVO��SVW~ZOV�QVSZViOz[OZYbUO{RW|ÔZOSRTÔSO\bbRWc\SbVO�̂TUOTUVOfRSTW\bTO�RbYeVSTZgOZYbUObRZTZO
\ScOTUVObRZTOR[ObRWWVbT̂RSOZU\aaÒVO\TOTUVOfRSTW\bTRW~ZOV�QVSZVOYSaVZZOTUVObRSĉT̂RSO�\ZOb\YZVcÒ]OTUVO��SVWORWO\O
ZVQ\W\TVObRSTW\bTRWÔSO�ÛbUOVdVSTOTUVO��SVWOZU\aaÒVOWVZQRSẐ̀aVO[RWOQ\]eVSTOR[OZYbUObRZTZi

IJKNLNJnskkpnlmsrJswJxsky
IJKNLNLKJ�pwskpJskJjwlpkJ�q��ljrlmjoJns��oplmsr
�UVOfRSTW\bTRWOZU\aaOQWReQTa]ObRWWVbTO{RW|OWV�VbTVcÒ]OTUVO}WbÛTVbTORWO[\̂âS_OTRObRS[RWeOTROTUVOWVXŶWVeVSTZOR[OTUVO
fRSTW\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[RWOTUVO}WbÛTVbT~ZOZVWd̂bVZO\ScOV�QVSZVZOe\cVOSVbVZZ\W]OTUVWV̀]gO
ZU\aaÒVO\TOTUVOfRSTW\bTRW~ZOV�QVSZVi

IJKNLNLNJjwlpkJ�q��ljrlmjoJns��oplmsr
IJKNLNLNLKOzSO\cĉT̂RSOTROTUVOfRSTW\bTRW~ZOR̀â_\T̂RSZOYScVWO�VbT̂RSO�i�gÔ[gO�̂TÛSORSVO]V\WO\[TVWOTUVOc\TVOR[O�ỲZT\ST̂\aO
fReQaVT̂RSOR[OTUVO{RW|ORWOcVẐ_S\TVcOQRWT̂RSOTUVWVR[ORWO\[TVWOTUVOc\TVO[RWObReeVSbVeVSTOR[O�\WW\ST̂VZOVZT\̀âZUVcO
YScVWO�VbT̂RSO�i�i�gORWÒ]OTVWeZOR[O\SO\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[O�ŴTTVSOSRT̂bVO[WReOTUVO��SVWOTROcROZROYSaVZZOTUVO��SVWOU\ZOQWVd̂RYZa]O_̂dVSOTUVOfRSTW\bTRWO
\O�ŴTTVSO\bbVQT\SbVOR[OZYbUObRSĉT̂RSiO�UVO��SVWOZU\aaO_̂dVOZYbUOSRT̂bVOQWReQTa]O\[TVWOĉZbRdVW]OR[OTUVObRSĉT̂RSiO
�YŴS_OTUVORSV�]V\WOQVŴRcO[RWObRWWVbT̂RSOR[O{RW|gÔ[OTUVO��SVWO[\̂aZOTROSRT̂[]OTUVOfRSTW\bTRWO\ScO_̂dVOTUVOfRSTW\bTRWO
\SORQQRWTYŜT]OTROe\|VOTUVObRWWVbT̂RSgOTUVO��SVWO�\̂dVZOTUVOŴ_UTZOTROWVXŶWVObRWWVbT̂RSÒ]OTUVOfRSTW\bTRWO\ScOTROe\|VO
\Oba\̂eO[RWÒWV\bUOR[O�\WW\ST]iOz[OTUVOfRSTW\bTRWO[\̂aZOTRObRWWVbTOSRSbRS[RWêS_O{RW|O�̂TÛSO\OWV\ZRS\̀aVOT̂eVOcYŴS_O
TU\TOQVŴRcO\[TVWOWVbV̂QTOR[OSRT̂bVO[WReOTUVO��SVWORWO}WbÛTVbTgOTUVO��SVWOe\]ObRWWVbTÔTÔSO\bbRWc\SbVO�̂TUO�VbT̂RSO
�i�i

IJKNLNLNLNO�UVORSV�]V\WOQVŴRcO[RWObRWWVbT̂RSOR[O{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

IJKNLNLNL�O�UVORSV�]V\WOQVŴRcO[RWObRWWVbT̂RSOR[O{RW|OZU\aaOSRTÒVOV�TVScVcÒ]ObRWWVbT̂dVO{RW|OQVW[RWeVcÒ]OTUVO
fRSTW\bTRWOQYWZY\STOTROTÛZO�VbT̂RSO��i�i

IJKNLNL�O�UVOfRSTW\bTRWOZU\aaOWVeRdVO[WReOTUVOẐTVOQRWT̂RSZOR[OTUVO{RW|OTU\TO\WVOSRTÔSO\bbRWc\SbVO�̂TUOTUVO
WVXŶWVeVSTZOR[OTUVOfRSTW\bTO�RbYeVSTZO\ScO\WVOSV̂TUVWObRWWVbTVcÒ]OTUVOfRSTW\bTRWOSRWO\bbVQTVcÒ]OTUVO��SVWi

IJKNLNLMO�UVOfRSTW\bTRWOZU\aaÒV\WOTUVObRZTOR[ObRWWVbT̂S_OcVZTWR]VcORWOc\e\_VcObRSZTWYbT̂RSgO�UVTUVWObReQaVTVcORWO
Q\WT̂\aa]ObReQaVTVcgOR[OTUVO��SVWORWOZVQ\W\TVObRSTW\bTRWZOb\YZVcÒ]OTUVOfRSTW\bTRW~ZObRWWVbT̂RSORWOWVeRd\aOR[O{RW|O
TU\TÔZOSRTÔSO\bbRWc\SbVO�̂TUOTUVOWVXŶWVeVSTZOR[OTUVOfRSTW\bTO�RbYeVSTZi

IJKNLNL�O�RTÛS_ObRST\̂SVcÔSOTÛZO�VbT̂RSO��i�OZU\aaÒVObRSZTWYVcOTROVZT\̀âZUO\OQVŴRcOR[OâêT\T̂RSO�̂TUOWVZQVbTOTRO
RTUVWOR̀â_\T̂RSZOTUVOfRSTW\bTRWOU\ZOYScVWOTUVOfRSTW\bTO�RbYeVSTZiO�ZT\̀âZUeVSTOR[OTUVORSV�]V\WOQVŴRcO[RWO
bRWWVbT̂RSOR[O{RW|O\ZOcVZbŴ̀VcÔSO�VbT̂RSO��i�i�OWVa\TVZORSa]OTROTUVOZQVb̂[̂bOR̀â_\T̂RSOR[OTUVOfRSTW\bTRWOTRObRWWVbTOTUVO
{RW|gO\ScOU\ZOSROWVa\T̂RSZÛQOTROTUVOT̂eVO�̂TÛSO�ÛbUOTUVOR̀â_\T̂RSOTRObReQa]O�̂TUOTUVOfRSTW\bTO�RbYeVSTZOe\]ÒVO
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HIJKLMNMINOPNPQRISTPUVNQISNMINMLPNMWXPNYWMLWQNYLWTLNZSITPPUWQKHNX[\NOPNTIXXPQTPUNMINPHM[O]WHLNMLPN̂IQMS[TMIS_HN
]W[OW]WM\NYWMLNSPHZPTMNMINMLPN̂IQMS[TMIS_HNIO]WK[MWIQHNIMLPSNML[QNHZPTWRWT[]]\NMINTISSPTMNMLPǸISab

cdefghdijjklminjkdopdnonjonpoqrsntduoqv
wRNMLPNxYQPSNZSPRPSHNMIN[TTPZMǸISaNML[MNWHNQIMNWQN[TTISU[QTPNYWMLNMLPNSPyJWSPXPQMHNIRNMLPN̂IQMS[TMNzITJXPQMHVNMLPN
xYQPSNX[\NUINHINWQHMP[UNIRNSPyJWSWQKNWMHNSPXI{[]N[QUNTISSPTMWIQVNWQNYLWTLNT[HPNMLPN̂IQMS[TMN|JXNYW]]NOPNSPUJTPUN[HN
[ZZSIZSW[MPN[QUNPyJWM[O]PbN|JTLN[U}JHMXPQMNHL[]]NOPNPRRPTMPUNYLPMLPSNISNQIMNRWQ[]NZ[\XPQMNL[HNOPPQNX[UPb

iqmsj~kdehdddrs�jk~~inko��dlqo�s�son�
cdehgedto�kqnsntd~iu
�LPN̂IQMS[TMNHL[]]NOPNKI{PSQPUNO\NMLPN][YNIRNMLPNZ][TPNYLPSPNMLPN�SI}PTMNWHN]IT[MPUNP�TPZMNML[MVNWRNMLPNZ[SMWPHNL[{PN
HP]PTMPUN[SOWMS[MWIQN[HNMLPNXPMLIUNIRNOWQUWQKNUWHZJMPNSPHI]JMWIQVNMLPN�PUPS[]N�SOWMS[MWIQN�TMNHL[]]NKI{PSQN|PTMWIQN��b�b

cdehgfd��jjk��oq�din�di��stn�
cdehgfgeN�LPNxYQPSN[QUN̂IQMS[TMISNSPHZPTMW{P]\NOWQUNMLPXHP]{PHVNMLPWSNZ[SMQPSHVNHJTTPHHISHVN[HHWKQHN[QUN]PK[]N
SPZSPHPQM[MW{PHNMINTI{PQ[QMHVN[KSPPXPQMHN[QUNIO]WK[MWIQHNTIQM[WQPUNWQNMLPN̂IQMS[TMNzITJXPQMHbN��TPZMN[HNZSI{WUPUNWQN
|PTMWIQN��b�b�VNQPWMLPSNZ[SM\NMINMLPN̂IQMS[TMNHL[]]N[HHWKQNMLPN̂IQMS[TMN[HN[NYLI]PNYWMLIJMNYSWMMPQNTIQHPQMNIRNMLPNIMLPSbN
wRNPWMLPSNZ[SM\N[MMPXZMHNMINX[aPNHJTLN[QN[HHWKQXPQMNYWMLIJMNHJTLNTIQHPQMVNML[MNZ[SM\NHL[]]NQP{PSMLP]PHHNSPX[WQN]PK[]]\N
SPHZIQHWO]PNRISN[]]NIO]WK[MWIQHNJQUPSNMLPN̂IQMS[TMb

cdehgfgfN�LPNxYQPSNX[\VNYWMLIJMNTIQHPQMNIRNMLPN̂IQMS[TMISVN[HHWKQNMLPN̂IQMS[TMNMIN[N]PQUPSNZSI{WUWQKNTIQHMSJTMWIQN
RWQ[QTWQKNRISNMLPN�SI}PTMVNWRNMLPN]PQUPSN[HHJXPHNMLPNxYQPS_HNSWKLMHN[QUNIO]WK[MWIQHNJQUPSNMLPN̂IQMS[TMNzITJXPQMHbN�LPN
ÎQMS[TMISNHL[]]NP�PTJMPN[]]NTIQHPQMHNSP[HIQ[O]\NSPyJWSPUNMINR[TW]WM[MPNHJTLN[HHWKQXPQMb

cdehghduqsmmkndnomsjk
`SWMMPQNQIMWTPNHL[]]NOPNUPPXPUNMINL[{PNOPPQNUJ]\NHPS{PUNWRNUP]W{PSPUNWQNZPSHIQNMINMLPNWQUW{WUJ[]VNMIN[NXPXOPSNIRNMLPN
RWSXNISNPQMWM\VNISNMIN[QNIRRWTPSNIRNMLPNTISZIS[MWIQNRISNYLWTLNWMNY[HNWQMPQUPU�NISNWRNUP]W{PSPUN[MVNISNHPQMNO\NSPKWHMPSPUNISN
TPSMWRWPUNX[W]NISNO\NTIJSWPSNHPS{WTPNZSI{WUWQKNZSIIRNIRNUP]W{PS\NMIVNMLPN][HMNOJHWQPHHN[UUSPHHNaQIYQNMINMLPNZ[SM\NKW{WQKN
QIMWTPbN

cdehg�dqst�m�din�dqkrk�sk�
cdehg�geNzJMWPHN[QUNIO]WK[MWIQHNWXZIHPUNO\NMLPN̂IQMS[TMNzITJXPQMHN[QUNSWKLMHN[QUNSPXPUWPHN[{[W][O]PNMLPSPJQUPSN
HL[]]NOPNWQN[UUWMWIQNMIN[QUNQIMN[N]WXWM[MWIQNIRNUJMWPHVNIO]WK[MWIQHVNSWKLMHN[QUNSPXPUWPHNIMLPSYWHPNWXZIHPUNISN[{[W][O]PNO\N
][Yb

cdehg�gfN�IN[TMWIQNISNR[W]JSPNMIN[TMNO\NMLPNxYQPSVN�STLWMPTMNISN̂IQMS[TMISNHL[]]NTIQHMWMJMPN[NY[W{PSNIRN[NSWKLMNISNUJM\N
[RRISUPUNMLPXNJQUPSNMLPN̂IQMS[TMVNQISNHL[]]NHJTLN[TMWIQNISNR[W]JSPNMIN[TMNTIQHMWMJMPN[ZZSI{[]NIRNISN[TyJWPHTPQTPNWQN[N
OSP[TLNMLPSPNJQUPSVNP�TPZMN[HNX[\NOPNHZPTWRWT[]]\N[KSPPUNWQNYSWMWQKb

cdehg�dmk�m�din�dsn�lkjmson�
cdehg�geN�PHMHVNWQHZPTMWIQHN[QUN[ZZSI{[]HNIRNZISMWIQHNIRNMLPǸISaNHL[]]NOPNX[UPN[HNSPyJWSPUNO\NMLPN̂IQMS[TMN
zITJXPQMHN[QUNO\N[ZZ]WT[O]PN][YHVNHM[MJMPHVNISUWQ[QTPHVNTIUPHVNSJ]PHN[QUNSPKJ][MWIQHNISN][YRJ]NISUPSHNIRNZJO]WTN
[JMLISWMWPHbN�Q]PHHNIMLPSYWHPNZSI{WUPUVNMLPN̂IQMS[TMISNHL[]]NX[aPN[SS[QKPXPQMHNRISNHJTLNMPHMHVNWQHZPTMWIQHN[QUN
[ZZSI{[]HNYWMLN[QNWQUPZPQUPQMNMPHMWQKN][OIS[MIS\NISNPQMWM\N[TTPZM[O]PNMINMLPNxYQPSVNISNYWMLNMLPN[ZZSIZSW[MPNZJO]WTN
[JMLISWM\VN[QUNHL[]]NOP[SN[]]NSP][MPUNTIHMHNIRNMPHMHVNWQHZPTMWIQHN[QUN[ZZSI{[]HbN�LPN̂IQMS[TMISNHL[]]NKW{PNMLPN�STLWMPTMN
MWXP]\NQIMWTPNIRNYLPQN[QUNYLPSPNMPHMHN[QUNWQHZPTMWIQHN[SPNMINOPNX[UPNHINML[MNMLPN�STLWMPTMNX[\NOPNZSPHPQMNRISNHJTLN
ZSITPUJSPHbN�LPNxYQPSNHL[]]NOP[SNTIHMHNIRN���NMPHMHVNWQHZPTMWIQHNISN[ZZSI{[]HNML[MNUINQIMNOPTIXPNSPyJWSPXPQMHNJQMW]N
[RMPSNOWUHN[SPNSPTPW{PUNISNQPKIMW[MWIQHNTIQT]JUPUVN[QUN���NMPHMHVNWQHZPTMWIQHNISN[ZZSI{[]HNYLPSPNOJW]UWQKNTIUPHNISN
[ZZ]WT[O]PN][YHNISNSPKJ][MWIQHNZSILWOWMNMLPNxYQPSNRSIXNUP]PK[MWQKNMLPWSNTIHMNMINMLPN̂IQMS[TMISb

cdehg�gfNwRNMLPN�STLWMPTMVNxYQPSNISNZJO]WTN[JMLISWMWPHNL[{WQKN}JSWHUWTMWIQNUPMPSXWQPNML[MNZISMWIQHNIRNMLPǸISaNSPyJWSPN
[UUWMWIQ[]NMPHMWQKVNWQHZPTMWIQNISN[ZZSI{[]NQIMNWQT]JUPUNJQUPSN|PTMWIQN��b�b�VNMLPN�STLWMPTMNYW]]VNJZIQNYSWMMPQN
[JMLISW�[MWIQNRSIXNMLPNxYQPSVNWQHMSJTMNMLPN̂IQMS[TMISNMINX[aPN[SS[QKPXPQMHNRISNHJTLN[UUWMWIQ[]NMPHMWQKVNWQHZPTMWIQNISN
[ZZSI{[]NO\N[QNPQMWM\N[TTPZM[O]PNMINMLPNxYQPSVN[QUNMLPN̂IQMS[TMISNHL[]]NKW{PNMWXP]\NQIMWTPNMINMLPN�STLWMPTMNIRNYLPQN[QUN
YLPSPNMPHMHN[QUNWQHZPTMWIQHN[SPNMINOPNX[UPNHINML[MNMLPN�STLWMPTMNX[\NOPNZSPHPQMNRISNHJTLNZSITPUJSPHbN|JTLNTIHMHVNP�TPZMN
[HNZSI{WUPUNWQN|PTMWIQN��b�b�VNHL[]]NOPN[MNMLPNxYQPS_HNP�ZPQHPb
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IJKLMNMLOPQORSTUOVWXTYZSWYROQXWO[YR[\]̂_O\]RVYT[\X]OXWÒVVWXàbOS]ZYWOcYT[\X]ROdefgfdÒ]ZOdefgfhOWYaỲbOQ̀\bSWYOXQO[UYO
VXW[\X]ROXQO[UYOiXWjO[XOTXkVblOm\[UOWYnS\WYkY][ROYR[̀ob\RUYZOolO[UYOpX][ẀT[OqXTSkY][R_ÒbbOTXR[ROk̀ZYO]YTYRR̀WlOolO
RSTUOQ̀\bSWYO\]TbSZ\]̂O[UXRYOXQOWYVỲ[YZOVWXTYZSWYRÒ]ZOTXkVY]R̀[\X]OQXWO[UYOrWTU\[YT[sRORYWa\TYRÒ]ZOYtVY]RYRORÙbbO
oYÒ[O[UYOpX][ẀT[XWsROYtVY]RYf

IJKLMNMuOvYnS\WYZOTYW[\Q\T̀[YROXQO[YR[\]̂_O\]RVYT[\X]OXWÒVVWXàbORÙbb_OS]bYRROX[UYWm\RYOWYnS\WYZOolO[UYOpX][ẀT[O
qXTSkY][R_OoYORYTSWYZOolO[UYOpX][ẀT[XWÒ]ZOVWXkV[blOZYb\aYWYZO[XO[UYOrWTU\[YT[f

IJKLMNMNOPQO[UYOrWTU\[YT[O\RO[XOXoRYWaYO[YR[R_O\]RVYT[\X]ROXWÒVVWXàbROWYnS\WYZOolO[UYOpX][ẀT[OqXTSkY][R_O[UYOrWTU\[YT[O
m\bbOZXORXOVWXkV[blÒ]Z_OmUYWYOVẀT[\T̀obY_Ò[O[UYO]XWk̀bOVb̀TYOXQO[YR[\]̂f

IJKLMNMwOxYR[ROXWO\]RVYT[\X]ROTX]ZST[YZOVSWRS̀][O[XO[UYOpX][ẀT[OqXTSkY][RORÙbbOoYOk̀ZYOVWXkV[blO[XÒaX\ZO
S]WỲRX]̀obYOZYb̀lO\]O[UYOiXWjf

IJKLMwJyz{|}|~{
�̀lkY][ROZSYÒ]ZOS]V̀\ZOS]ZYWO[UYOpX][ẀT[OqXTSkY][RORÙbbOoỲWO\][YWYR[OQWXkO[UYOZ̀[YOV̀lkY][O\ROZSYÒ[ORSTUOẀ[YO
R̀O[UYOV̀W[\YROk̀lÒ̂WYYOSVX]O\]OmW\[\]̂OXW_O\]O[UYÒoRY]TYO[UYWYXQ_Ò[O[UYObŶ b̀OẀ[YOVWYà\b\]̂OQWXkO[\kYO[XO[\kYÒ[O[UYO
Vb̀TYOmUYWYO[UYO�WX�YT[O\RObXT̀[YZf

IJKLM�J{y�|J�y�y{~J�zJ���y�~
xUYO�m]YWÒ]ZOpX][ẀT[XWORÙbbOTXkkY]TYÒbbOTb̀\kRÒ]ZOT̀SRYROXQÒT[\X]_OmUY[UYWO\]OTX][ẀT[_O[XW[_OoWỲTUOXQO
m̀WẀ][lOXWOX[UYWm\RY_Ò̂ \̀]R[O[UYOX[UYWÒW\R\]̂OXS[OXQOXWOWYb̀[YZO[XO[UYOpX][ẀT[O\]ÒTTXWZ̀]TYOm\[UO[UYOWYnS\WYkY][ROXQO
[UYOQ\]̀bOZ\RVS[YOWYRXbS[\X]OkY[UXZORYbYT[YZO\]O[UYOr̂WYYkY][Om\[U\]O[UYO[\kYOVYW\XZORVYT\Q\YZOolÒVVb\T̀obYOb̀m_OoS[O\]O
]̀lOT̀RYO]X[OkXWYO[Ù]Od�OlỲWRÒQ[YWO[UYOZ̀[YOXQOcSoR[̀][\̀bOpXkVbY[\X]OXQO[UYOiXWjfOxUYO�m]YWÒ]ZOpX][ẀT[XWO
m̀\aYÒbbOTb̀\kRÒ]ZOT̀SRYROXQÒT[\X]O]X[OTXkkY]TYZO\]ÒTTXWZ̀]TYOm\[UO[U\ROcYT[\X]Odef�f

�}{y��|JKuJJJ{|}�yz�{y�zJ�}J~�~�|z~y�zJ��J{�|J��z{}��{
IJKuMKJ{|}�yz�{y�zJ��J{�|J��z{}��{�}
IJKuMKMKOxUYOpX][ẀT[XWOk̀lO[YWk\]̀[YO[UYOpX][ẀT[O\QO[UYOiXWjO\ROR[XVVYZOQXWÒOVYW\XZOXQOe�OTX]RYTS[\aYOZ̀lRO[UWXŜUO
]XÒT[OXWOQ̀Sb[OXQO[UYOpX][ẀT[XWOXWÒOcSoTX][ẀT[XW_OcSo�RSoTX][ẀT[XWOXWO[UY\WÒ̂Y][ROXWOYkVbXlYYROXWÒ]lOX[UYWO
VYWRX]ROXWOY][\[\YROVYWQXWk\]̂OVXW[\X]ROXQO[UYOiXWjOS]ZYWOZ\WYT[OXWO\]Z\WYT[OTX][ẀT[Om\[UO[UYOpX][ẀT[XW_OQXWÒ]lOXQO[UYO
QXbbXm\]̂OWỲRX]R�

MK PRRS̀]TYOXQÒ]OXWZYWOXQÒOTXSW[OXWOX[UYWOVSob\TÒS[UXW\[lOÙa\]̂O�SW\RZ\T[\X]O[Ù[OWYnS\WYRÒbbOiXWjO[XOoYO
R[XVVYZ�

M� r]ÒT[OXQÔXaYW]kY][_ORSTUÒRÒOZYTb̀Ẁ[\X]OXQO]̀[\X]̀bOYkYŴY]TlO[Ù[OWYnS\WYRÒbbOiXWjO[XOoYOR[XVVYZ�
ML �YT̀SRYO[UYOrWTU\[YT[OÙRO]X[O\RRSYZÒOpYW[\Q\T̀[YOQXWO�̀lkY][Ò]ZOÙRO]X[O]X[\Q\YZO[UYOpX][ẀT[XWOXQO[UYO

WỲRX]OQXWOm\[UUXbZ\]̂OTYW[\Q\T̀[\X]ÒROVWXa\ZYZO\]OcYT[\X]O�f�fd_OXWOoYT̀SRYO[UYO�m]YWOÙRO]X[Ok̀ZYO
V̀lkY][OX]ÒOpYW[\Q\T̀[YOQXWO�̀lkY][Om\[U\]O[UYO[\kYOR[̀[YZO\]O[UYOpX][ẀT[OqXTSkY][R�OXW

Mu xUYO�m]YWOÙROQ̀\bYZO[XOQSW]\RUO[XO[UYOpX][ẀT[XWOVWXkV[bl_OSVX]O[UYOpX][ẀT[XWsROWYnSYR[_OWỲRX]̀obYO
Ya\ZY]TYÒROWYnS\WYZOolOcYT[\X]Ohfhfdf

IJKuMKM�OxUYOpX][ẀT[XWOk̀lO[YWk\]̀[YO[UYOpX][ẀT[O\Q_O[UWXŜUO]XÒT[OXWOQ̀Sb[OXQO[UYOpX][ẀT[XWOXWÒOcSoTX][ẀT[XW_O
cSo�RSoTX][ẀT[XWOXWO[UY\WÒ̂Y][ROXWOYkVbXlYYROXWÒ]lOX[UYWOVYWRX]ROXWOY][\[\YROVYWQXWk\]̂OVXW[\X]ROXQO[UYOiXWjOS]ZYWO
Z\WYT[OXWO\]Z\WYT[OTX][ẀT[Om\[UO[UYOpX][ẀT[XW_OWYVỲ[YZORSRVY]R\X]R_OZYb̀lROXWO\][YWWSV[\X]ROXQO[UYOY][\WYOiXWjOolO[UYO
�m]YWÒROZYRTW\oYZO\]OcYT[\X]Od�feOTX]R[\[S[YO\]O[UYÒ̂ ŴŶ [̀YOkXWYO[Ù]Od��OVYWTY][OXQO[UYO[X[̀bO]SkoYWOXQOZ̀lRO
RTUYZSbYZOQXWOTXkVbY[\X]_OXWOdh�OZ̀lRO\]Ò]lOe�g�Z̀lOVYW\XZ_OmU\TUYaYWO\RObYRRf

IJKuMKMLOPQOX]YOXQO[UYOWỲRX]ROZYRTW\oYZO\]OcYT[\X]Od�fdfdOXWOd�fdfhOYt\R[R_O[UYOpX][ẀT[XWOk̀l_OSVX]ORYaY]OZ̀lRsO
mW\[[Y]O]X[\TYO[XO[UYO�m]YWÒ]ZOrWTU\[YT[_O[YWk\]̀[YO[UYOpX][ẀT[Ò]ZOWYTXaYWOQWXkO[UYO�m]YWOV̀lkY][OQXWOiXWjO
YtYTS[YZ_O\]TbSZ\]̂OWỲRX]̀obYOXaYWUỲZÒ]ZOVWXQ\[_OTXR[RO\]TSWWYZOolOWỲRX]OXQORSTUO[YWk\]̀[\X]_Ò]ZOZ̀k̀ ŶRfO

IJKuMKMuOPQO[UYOiXWjO\ROR[XVVYZOQXWÒOVYW\XZOXQO��OTX]RYTS[\aYOZ̀lRO[UWXŜUO]XÒT[OXWOQ̀Sb[OXQO[UYOpX][ẀT[XWOXWÒO
cSoTX][ẀT[XWOXWO[UY\WÒ̂Y][ROXWOYkVbXlYYROXWÒ]lOX[UYWOVYWRX]ROVYWQXWk\]̂OVXW[\X]ROXQO[UYOiXWjOS]ZYWOTX][ẀT[Om\[UO
[UYOpX][ẀT[XWOoYT̀SRYO[UYO�m]YWOÙROWYVỲ[YZblOQ̀\bYZO[XOQSbQ\bbO[UYO�m]YWsROXob\̂̀[\X]ROS]ZYWO[UYOpX][ẀT[O
qXTSkY][ROm\[UOWYRVYT[O[XOk̀[[YWRO\kVXW[̀][O[XO[UYOVWX̂WYRROXQO[UYOiXWj_O[UYOpX][ẀT[XWOk̀l_OSVX]ORYaY]ÒZZ\[\X]̀bO
Z̀lRsOmW\[[Y]O]X[\TYO[XO[UYO�m]YWÒ]ZO[UYOrWTU\[YT[_O[YWk\]̀[YO[UYOpX][ẀT[Ò]ZOWYTXaYWOQWXkO[UYO�m]YWÒROVWXa\ZYZO\]O
cYT[\X]Od�fdfef
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IJKLMNJOPQRSTUOSVTJWXJOYPJVZTPQJ[VQJ\U]̂P
IJKLMNMK_̀ab_cdebf_ghi_jbfgkehjb_jab_lmejfhnj_ko_jab_lmejfhnjmf

MK fbpbhjbqri_fbostbt_mf_ohkrt_jm_tsppri_bemsua_pfmpbfri_tvkrrbq_dmfvbft_mf_pfmpbf_ghjbfkhrtw
MN ohkrt_jm_ghvb_phigbej_jm_xsynmejfhnjmft_omf_ghjbfkhrt_mf_rhymf_ke_hnnmfqhenb_dkja_jab_fbtpbnjkzb_

hufbbgbejt_ybjdbbe_jab_lmejfhnjmf_heq_jab_xsynmejfhnjmftw
M{ fbpbhjbqri_qktfbuhfqt_hpprknhyrb_rhdt|_tjhjsjbt|_mfqkehenbt|_nmqbt|_fsrbt_heq_fbusrhjkmet|_mf_rhdosr_

mfqbft_mo_h_psyrkn_hsjamfkjiw_mf
ML mjabfdktb_kt_uskrji_mo_tsytjhejkhr_yfbhna_mo_h_pfmzktkme_mo_jab_lmejfhnj_}mnsgbejt~

IJKLMNMN_�abe_hei_mo_jab_hymzb_fbhtmet_b�ktj|_jab_cdebf|_spme_nbfjkoknhjkme_yi_jab_�ekjkhr_}bnktkme_�hvbf_jahj_
tsooknkbej_nhstb_b�ktjt_jm_�stjkoi_tsna_hnjkme|_ghi_dkjamsj_pfb�sqknb_jm_hei_mjabf_fkuajt_mf_fbgbqkbt_mo_jab_cdebf_heq_
hojbf_ukzkeu_jab_lmejfhnjmf_heq_jab_lmejfhnjmf�t_tsfbji|_ko_hei|_tbzbe_qhit�_dfkjjbe_emjknb|_jbfgkehjb_bgprmigbej_mo_jab_
lmejfhnjmf_heq_ghi|_tsy�bnj_jm_hei_pfkmf_fkuajt_mo_jab_tsfbji�

MK ��nrsqb_jab_lmejfhnjmf_ofmg_jab_tkjb_heq_jhvb_pmttbttkme_mo_hrr_ghjbfkhrt|_b�skpgbej|_jmmrt|_heq_
nmetjfsnjkme_b�skpgbej_heq_ghnakebfi_jabfbme_mdebq_yi_jab_lmejfhnjmfw

MN �nnbpj_httkuegbej_mo_tsynmejfhnjt_psftshej_jm_xbnjkme_�~�w_heq
M{ �kekta_jab_�mfv_yi_dahjbzbf_fbhtmehyrb_gbjamq_jab_cdebf_ghi_qbbg_b�pbqkbej~_�pme_dfkjjbe_fb�sbtj_

mo_jab_lmejfhnjmf|_jab_cdebf_tahrr_osfekta_jm_jab_lmejfhnjmf_h_qbjhkrbq_hnnmsejkeu_mo_jab_nmtjt_kensffbq_
yi_jab_cdebf_ke_okektakeu_jab_�mfv~

IJKLMNM{_�abe_jab_cdebf_jbfgkehjbt_jab_lmejfhnj_omf_meb_mo_jab_fbhtmet_tjhjbq_ke_xbnjkme_��~�~�|_jab_lmejfhnjmf_tahrr_
emj_yb_bejkjrbq_jm_fbnbkzb_osfjabf_phigbej_sejkr_jab_�mfv_kt_okektabq~

IJKLMNML_�o_jab_sephkq_yhrhenb_mo_jab_lmejfhnj_xsg_b�nbbqt_nmtjt_mo_okektakeu_jab_�mfv|_kenrsqkeu_nmgpbethjkme_omf_
jab_�fnakjbnj�t_tbfzknbt_heq_b�pbetbt_ghqb_ebnbtthfi_jabfbyi|_heq_mjabf_qhghubt_kensffbq_yi_jab_cdebf_heq_emj_
b�pfbttri_dhkzbq|_tsna_b�nbtt_tahrr_yb_phkq_jm_jab_lmejfhnjmf~_�o_tsna_nmtjt_heq_qhghubt_b�nbbq_jab_sephkq_yhrhenb|_
jab_lmejfhnjmf_tahrr_phi_jab_qkoobfbenb_jm_jab_cdebf~_̀ab_hgmsej_jm_yb_phkq_jm_jab_lmejfhnjmf_mf_cdebf|_ht_jab_nhtb_
ghi_yb|_tahrr_yb_nbfjkokbq_yi_jab_�ekjkhr_}bnktkme_�hvbf|_spme_hpprknhjkme|_heq_jakt_myrkuhjkme_omf_phigbej_tahrr_tsfzkzb_
jbfgkehjkme_mo_jab_lmejfhnj~

IJKLM{Ĵ]̂�PT̂SVTJWXJOYPJVZTPQJ[VQJ\VT�PTSPT\P
IJKLM{MK_̀ab_cdebf_ghi|_dkjamsj_nhstb|_mfqbf_jab_lmejfhnjmf_ke_dfkjkeu_jm_tstpbeq|_qbrhi_mf_kejbffspj_jab_�mfv_ke_
damrb_mf_ke_phfj_omf_tsna_pbfkmq_mo_jkgb_ht_jab_cdebf_ghi_qbjbfgkeb~

IJKLM{MN_̀ab_lmejfhnj_xsg_heq_lmejfhnj_̀kgb_tahrr_yb_hq�stjbq_omf_kenfbhtbt_ke_jab_nmtj_heq_jkgb_nhstbq_yi_
tstpbetkme|_qbrhi_mf_kejbffspjkme_ht_qbtnfkybq_ke_xbnjkme_��~�~�~_�q�stjgbej_mo_jab_lmejfhnj_xsg_tahrr_kenrsqb_pfmokj~_
�m_hq�stjgbej_tahrr_yb_ghqb_jm_jab_b�jbej

MK jahj_pbfomfghenb_kt|_dht_mf_dmsrq_ahzb_ybbe_tm_tstpbeqbq|_qbrhibq_mf_kejbffspjbq_yi_hemjabf_nhstb_omf_
dakna_jab_lmejfhnjmf_kt_fbtpmetkyrbw_mf

MN jahj_he_b�skjhyrb_hq�stjgbej_kt_ghqb_mf_qbekbq_seqbf_hemjabf_pfmzktkme_mo_jab_lmejfhnj~

IJKLMLJOPQRSTUOSVTJWXJOYPJVZTPQJ[VQJ\VT�PTSPT\P
IJKLMLMK_̀ab_cdebf_ghi|_hj_hei_jkgb|_jbfgkehjb_jab_lmejfhnj_omf_jab_cdebf�t_nmezbekbenb_heq_dkjamsj_nhstb~

IJKLMLMN_�pme_fbnbkpj_mo_dfkjjbe_emjknb_ofmg_jab_cdebf_mo_tsna_jbfgkehjkme_omf_jab_cdebf�t_nmezbekbenb|_jab_
lmejfhnjmf_tahrr

MK nbhtb_mpbfhjkmet_ht_qkfbnjbq_yi_jab_cdebf_ke_jab_emjknbw
MN jhvb_hnjkmet_ebnbtthfi|_mf_jahj_jab_cdebf_ghi_qkfbnj|_omf_jab_pfmjbnjkme_heq_pfbtbfzhjkme_mo_jab_�mfvw_

heq
M{ b�nbpj_omf_�mfv_qkfbnjbq_jm_yb_pbfomfgbq_pfkmf_jm_jab_boobnjkzb_qhjb_mo_jbfgkehjkme_tjhjbq_ke_jab_emjknb|_

jbfgkehjb_hrr_b�ktjkeu_tsynmejfhnjt_heq_psfnahtb_mfqbft_heq_bejbf_kejm_em_osfjabf_tsynmejfhnjt_heq_
psfnahtb_mfqbft~

IJKLMLM{_�e_nhtb_mo_tsna_jbfgkehjkme_omf_jab_cdebf�t_nmezbekbenb|_jab_lmejfhnjmf_tahrr_yb_bejkjrbq_jm_fbnbkzb_phigbej_
omf_�mfv_b�bnsjbq|_heq_nmtjt_kensffbq_yi_fbhtme_mo_tsna_jbfgkehjkme|_hrmeu_dkja_fbhtmehyrb_mzbfabhq_heq_pfmokj_me_jab_
�mfv_emj_b�bnsjbq~
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IJKLMNOPQRPPPMNILSTPIUVPVLTWXKOT
YPQRZQPMNILST
YPQRZQZQPVO[LULKL\U
]̂_̀abĉbd̂âefcagêhîaddfijbhĝkl̂hgf̂hm̂jnf̂oaijbfd̂dffpbgqr̂ad̂âcajjfîhm̂ibqnjr̂oalcfgĵhm̂chgflr̂hîhjnfîif̀bfm̂
sbjn̂ifdoftĵjĥjnf̂jficd̂hm̂jnf̂_hgjiatjûvnf̂jfiĉw_̀abcŵàdĥbgt̀xefd̂hjnfîebdoxjfd̂agêcajjfid̂bĝyxfdjbhĝ
kfjsffĝjnf̂zsgfîagê_hgjiatjhîaibdbgq̂hxĵhm̂hîif̀ajbgq̂jĥjnf̂_hgjiatjûvnf̂ifdohgdbkb̀bjl̂jĥdxkdjagjbajf̂_̀abcd̂
dnà̀ îfdĵsbjn̂jnf̂oaijl̂capbgq̂jnf̂_̀abcu

YPQRZQZ{PU\KLMOP\[PMNILST
_̀abcd̂kl̂fbjnfîjnf̂zsgfîhî_hgjiatjhîcxdĵkf̂bgbjbajfêkl̂sibjjfĝghjbtf̂jĥjnf̂hjnfîoaijl̂agêjĥjnf̂|gbjbà̂
}ftbdbhĝ~apfîsbjn̂âthol̂dfgĵjĥjnf̂]itnbjftjr̂bm̂jnf̂]itnbjftĵbd̂ghĵdfi�bgq̂ad̂jnf̂|gbjbà̂}ftbdbhĝ~apfiû_̀abcd̂
kl̂fbjnfîoaijl̂cxdĵkf̂bgbjbajfêsbjnbĝ��̂eald̂amjfîhttxiifgtf̂hm̂jnf̂f�fgĵqb�bgq̂ibdf̂jĥdxtn̂_̀abĉhîsbjnbĝ��̂
eald̂amjfîjnf̂t̀abcagĵmbidĵifthqgb�fd̂jnf̂thgebjbhĝqb�bgq̂ibdf̂jĥjnf̂_̀abcr̂snbtnf�fîbd̂̀ajfiû

YPQRZQZ�PM\UKLUXLU�PM\UKJIMKPWOJ[\JSIUMO
�fgebgq̂mbgà̂ifdh̀xjbhĝhm̂â_̀abcr̂f�tfoĵad̂hjnfisbdf̂aqiffêbĝsibjbgq̂hîad̂oih�befêbĝ�ftjbhĝ�u�̂agê]ijbt̀f̂��r̂
jnf̂_hgjiatjhîdnà̀ ôihtffêeb̀bqfgj̀l̂sbjn̂ofimhicagtf̂hm̂jnf̂_hgjiatĵagêjnf̂zsgfîdnà̀ t̂hgjbgxf̂jĥcapf̂
oalcfgjd̂bĝatthieagtf̂sbjn̂jnf̂_hgjiatĵ}htxcfgjdûvnf̂]itnbjftĵsb̀̂̀oifoaif̂_nagqf̂ziefid̂agêbddxf̂
_fijbmbtajfd̂mhî�alcfgĵbĝatthieagtf̂sbjn̂jnf̂eftbdbhgd̂hm̂jnf̂|gbjbà̂}ftbdbhĝ~apfiû

YPQRZQZ�PMNILSTP[\JPIVVLKL\UINPM\TK
|m̂jnf̂_hgjiatjhîsbdnfd̂jĥcapf̂â_̀abĉmhîaĝbgtifadf̂bĝjnf̂_hgjiatĵ�xcr̂sibjjfĝghjbtf̂ad̂oih�befênfifbĝdnà̀^
kf̂qb�fĝkfmhif̂oihtffebgq̂jĥf�ftxjf̂jnf̂�hipû�ibhîghjbtf̂bd̂ghĵifyxbifêmhî_̀abcd̂if̀ajbgq̂jĥaĝfcfiqfgtl̂
fgeagqfibgq̂̀bmf̂hîoihofijl̂aibdbgq̂xgefî�ftjbhĝ��u�u

YPQRZQZRPMNILSTP[\JPIVVLKL\UINPKLSO
YPQRZQZRZQ̂|m̂jnf̂_hgjiatjhîsbdnfd̂jĥcapf̂â_̀abĉmhîaĝbgtifadf̂bĝjnf̂_hgjiatĵvbcfr̂sibjjfĝghjbtf̂ad̂oih�befê
nfifbĝdnà̀ k̂f̂qb�fgûvnf̂_hgjiatjhi�d̂_̀abĉdnà̀ b̂gt̀xef̂aĝfdjbcajf̂hm̂thdĵagêhm̂oihkak̀f̂fmmftĵhm̂ef̀al̂hĝ
oihqifdd̂hm̂jnf̂�hipû|ĝjnf̂tadf̂hm̂âthgjbgxbgq̂ef̀alr̂hg̀l̂hgf̂_̀abĉbd̂gftfddailu

YPQRZQZRZ{̂|m̂ae�fidf̂sfajnfîthgebjbhgd̂aif̂jnf̂kadbd̂mhîâ_̀abĉmhîaeebjbhgà̂jbcfr̂dxtn̂_̀abĉdnà̀ k̂f̂ehtxcfgjfê
kl̂eajâdxkdjagjbajbgq̂jnaĵsfajnfîthgebjbhgd̂sfif̂akghicà̂mhîjnf̂ofibhêhm̂jbcfr̂thx̀êghĵna�f̂kffĝifadhgak̀l̂
agjbtboajfêagênaêaĝae�fidf̂fmmftĵhĝjnf̂dtnfex̀fêthgdjixtjbhgu

YPQRZQZ�PMNILSTP[\JPM\UTO�XOUKLINPVISI�OT
vnf̂_hgjiatjhîagêzsgfîsab�f̂_̀abcd̂aqabgdĵfatn̂hjnfîmhîthgdfyxfgjbà̂eacaqfd̂aibdbgq̂hxĵhm̂hîif̀ajbgq̂jĥjnbd̂
_hgjiatjûvnbd̂cxjxà̂sab�fîbgt̀xefd

ZQ eacaqfd̂bgtxiifêkl̂jnf̂zsgfîmhîifgjà̂f�ofgdfdr̂mhî̀hddfd̂hm̂xdfr̂bgthcfr̂oihmbjr̂mbgagtbgqr̂
kxdbgfdd̂agêifoxjajbhgr̂agêmhî̀hdd̂hm̂cagaqfcfgĵhîfcòhlff̂oihextjb�bjl̂hîhm̂jnf̂dfi�btfd̂hm̂dxtn̂
ofidhgd�̂age

Z{ eacaqfd̂bgtxiifêkl̂jnf̂_hgjiatjhîmhîoibgtboà̂hmmbtf̂f�ofgdfd̂bgt̀xebgq̂jnf̂thcofgdajbhĝhm̂
ofidhggf̀̂djajbhgfêjnfifr̂mhî̀hddfd̂hm̂mbgagtbgqr̂kxdbgfdd̂agêifoxjajbhgr̂agêmhî̀hdd̂hm̂oihmbĵf�tfoĵ
agjbtboajfêoihmbĵaibdbgq̂ebiftj̀l̂mihĉjnf̂�hipu

vnbd̂cxjxà̂sab�fîbd̂aoòbtak̀fr̂sbjnhxĵ̀bcbjajbhgr̂jĥà̀ t̂hgdfyxfgjbà̂eacaqfd̂exf̂jĥfbjnfîoaijl�d̂jficbgajbhĝbĝ
atthieagtf̂sbjn̂]ijbt̀f̂��û�hjnbgq̂thgjabgfêbĝjnbd̂�ftjbhĝ��u�u�̂dnà̀ k̂f̂effcfêjĥoift̀xef̂aĝasaiêhm̂
b̀yxbeajfêeacaqfdr̂snfĝaoòbtak̀fr̂bĝatthieagtf̂sbjn̂jnf̂ifyxbifcfgjd̂hm̂jnf̂_hgjiatĵ}htxcfgjdu

YPQRZ{PLULKLINPVOMLTL\U
YPQRZ{ZQ̂_̀abcdr̂f�t̀xebgq̂jnhdf̂aibdbgq̂xgefî�ftjbhgd̂��u�r̂��u�r̂��u�u�r̂agê��u�u��r̂dnà̀ k̂f̂ifmfiifêjĥjnf̂|gbjbà̂
}ftbdbhĝ~apfîmhîbgbjbà̂eftbdbhgûvnf̂]itnbjftĵsb̀̂̀dfi�f̂ad̂jnf̂|gbjbà̂}ftbdbhĝ~apfir̂xg̀fdd̂hjnfisbdf̂bgebtajfê
bĝjnf̂]qiffcfgjû��tfoĵmhîjnhdf̂_̀abcd̂f�t̀xefêkl̂jnbd̂�ftjbhĝ��u�u�r̂aĝbgbjbà̂eftbdbhĝdnà̀ k̂f̂ifyxbifêad̂â
thgebjbhĝoiftfefgĵjĥcfebajbhĝhm̂agl̂_̀abĉaibdbgq̂oibhîjĥjnf̂eajf̂mbgà̂oalcfgĵbd̂exfr̂xg̀fdd̂��̂eald̂na�f̂
oaddfêamjfîjnf̂_̀abĉnad̂kffĝifmfiifêjĥjnf̂|gbjbà̂}ftbdbhĝ~apfîsbjn̂gĥeftbdbhĝna�bgq̂kffĝifgefifeû�g̀fdd̂
jnf̂|gbjbà̂}ftbdbhĝ~apfîagêà̀ âmmftjfêoaijbfd̂aqiffr̂jnf̂|gbjbà̂}ftbdbhĝ~apfîsb̀̂̀ghĵeftbef̂ebdoxjfd̂kfjsffĝ
jnf̂_hgjiatjhîagêofidhgd̂hîfgjbjbfd̂hjnfîjnaĝjnf̂zsgfiu
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IJKLMNMNOPQROSTUVUWXOYRZU[U\TO]ŴR_ÒUXXO_RaUR̀ObXWUc[OWTdÒUVQUTOVRTOdWe[O\fOVQRO_RZRUgVO\fOWObXWUcOVŴRO\TRO\_Oc\_RO
\fOVQROf\XX\̀UThOWZVU\T[iOjklO_RmnR[VOWddUVU\TWXO[ngg\_VUThOdWVWOf_\cOVQROZXWUcWTVO\_OWO_R[g\T[RÒUVQO[ngg\_VUThOdWVWO
f_\cOVQRO\VQR_OgW_VeoOjplO_RqRZVOVQRObXWUcOUTÒQ\XRO\_OUTOgW_VoOjrlOWgg_\aROVQRObXWUcoOjslO[nhhR[VOWOZ\cg_\cU[RoO\_OjtlO
WdaU[ROVQROgW_VUR[OVQWVOVQROSTUVUWXOYRZU[U\TO]ŴR_OU[OnTWuXROV\O_R[\XaROVQRObXWUcOUfOVQROSTUVUWXOYRZU[U\TO]ŴR_OXWẐ[O
[nffUZURTVOUTf\_cWVU\TOV\ORaWXnWVROVQROcR_UV[O\fOVQRObXWUcO\_OUfOVQROSTUVUWXOYRZU[U\TO]ŴR_OZ\TZXndR[OVQWVoOUTOVQROSTUVUWXO
YRZU[U\TO]ŴR_v[O[\XROdU[Z_RVU\ToOUVÒ\nXdOuROUTWgg_\g_UWVROf\_OVQROSTUVUWXOYRZU[U\TO]ŴR_OV\O_R[\XaROVQRObXWUcwO

IJKLMNMxOSTORaWXnWVUThObXWUc[oOVQROSTUVUWXOYRZU[U\TO]ŴR_OcWeoOunVO[QWXXOT\VOuRO\uXUhWVRdOV\oOZ\T[nXVÒUVQO\_O[RR̂O
UTf\_cWVU\TOf_\cORUVQR_OgW_VeO\_Of_\cOgR_[\T[ÒUVQO[gRZUWXÔT\̀XRdhRO\_ORygR_VU[RÒQ\OcWeOW[[U[VOVQROSTUVUWXOYRZU[U\TO
]ŴR_OUTO_RTdR_UThOWOdRZU[U\TwOPQROSTUVUWXOYRZU[U\TO]ŴR_OcWeO_RmnR[VOVQROz̀ TR_OV\OWnVQ\_U{RO_RVRTVU\TO\fO[nZQO
gR_[\T[OWVOVQROz̀ TR_v[ORygRT[Rw

IJKLMNM|OSfOVQROSTUVUWXOYRZU[U\TO]ŴR_O_RmnR[V[OWOgW_VeOV\Og_\aUdROWO_R[g\T[ROV\OWObXWUcO\_OV\Ofn_TU[QOWddUVU\TWXO
[ngg\_VUThOdWVWoO[nZQOgW_VeO[QWXXO_R[g\TdoÒUVQUTOVRTOdWe[OWfVR_O_RZRUgVO\fO[nZQO_RmnR[VoOWTdO[QWXXORUVQR_OjklOg_\aUdROWO
_R[g\T[RO\TOVQRO_RmnR[VRdO[ngg\_VUThOdWVWoOjplOWdaU[ROVQROSTUVUWXOYRZU[U\TO]ŴR_ÒQRTOVQRO_R[g\T[RO\_O[ngg\_VUThOdWVWO
ÙXXOuROfn_TU[QRdO\_OjrlOWdaU[ROVQROSTUVUWXOYRZU[U\TO]ŴR_OVQWVOT\O[ngg\_VUThOdWVWÒUXXOuROfn_TU[QRdwO}g\TO_RZRUgVO\fOVQRO
_R[g\T[RO\_O[ngg\_VUThOdWVWoOUfOWTeoOVQROSTUVUWXOYRZU[U\TO]ŴR_ÒUXXORUVQR_O_RqRZVO\_OWgg_\aROVQRObXWUcOUTÒQ\XRO\_OUTO
gW_Vw

IJKLMNMLOPQROSTUVUWXOYRZU[U\TO]ŴR_ÒUXXO_RTdR_OWTOUTUVUWXOdRZU[U\TOWgg_\aUThO\_O_RqRZVUThOVQRObXWUcoO\_OUTdUZWVUThOVQWVO
VQROSTUVUWXOYRZU[U\TO]ŴR_OU[OnTWuXROV\O_R[\XaROVQRObXWUcwOPQU[OUTUVUWXOdRZU[U\TO[QWXXOjklOuROUTÒ_UVUTh~OjplO[VWVROVQRO
_RW[\T[OVQR_Rf\_~OWTdOjrlOT\VUfeOVQROgW_VUR[OWTdOVQRO�_ZQUVRZVoOUfOVQRO�_ZQUVRZVOU[OT\VO[R_aUThOW[OVQROSTUVUWXOYRZU[U\TO
]ŴR_oO\fOWTeOZQWThROUTOVQROb\TV_WZVO�ncO\_Ob\TV_WZVOPUcRO\_Ou\VQwOPQROUTUVUWXOdRZU[U\TO[QWXXOuROfUTWXOWTdOuUTdUThO\TO
VQROgW_VUR[OunVO[nuqRZVOV\OcRdUWVU\TOWTdoOUfOVQROgW_VUR[OfWUXOV\O_R[\XaROVQRU_OdU[gnVROVQ_\nhQOcRdUWVU\ToOV\OuUTdUThOdU[gnVRO
_R[\XnVU\Tw

IJKLMNM�O�UVQR_OgW_VeOcWeOfUXROf\_OcRdUWVU\TO\fOWTOUTUVUWXOdRZU[U\TOWVOWTeOVUcRoO[nuqRZVOV\OVQROVR_c[O\fO�RZVU\TOktwpw�wkw

IJKLMNM�MKO�UVQR_OgW_VeOcWeoÒUVQUTOr�OdWe[Of_\cOVQROdWVRO\fOWTOUTUVUWXOdRZU[U\ToOdRcWTdOUTÒ_UVUThOVQWVOVQRO\VQR_OgW_VeO
fUXROf\_OcRdUWVU\TÒUVQUTO��OdWe[O\fOVQROUTUVUWXOdRZU[U\TwOSfO[nZQOWOdRcWTdOU[OcWdROWTdOVQROgW_VeO_RZRUaUThOVQROdRcWTdO
fWUX[OV\OfUXROf\_OcRdUWVU\TÒUVQUTOVQROVUcRO_RmnU_RdoOVQRTOu\VQOgW_VUR[ÒWUaROVQRU_O_UhQV[OV\OcRdUWVRO\_Ogn_[nROuUTdUThO
dU[gnVRO_R[\XnVU\TOg_\ZRRdUTh[ÒUVQO_R[gRZVOV\OVQROUTUVUWXOdRZU[U\TwOO

IJKLMNM�OSTOVQRORaRTVO\fOWObXWUcOWhWUT[VOVQROb\TV_WZV\_oOVQROz̀ TR_OcWeoOunVOU[OT\VO\uXUhWVRdOV\oOT\VUfeOVQRO[n_RVeoOUfOWTeoO
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cRdUWVU\TOf\_OWOgR_U\dO\fO��OdWe[Of_\cOVQROdWVRO\fOfUXUThoOnTXR[[O[VWeRdOf\_OWOX\ThR_OgR_U\dOueOWh_RRcRTVO\fOVQROgW_VUR[O
\_OZ\n_VO\_dR_wOSfOWTOW_uUV_WVU\TOU[O[VWeRdOgn_[nWTVOV\OVQU[O�RZVU\TOktwrwpoOVQROgW_VUR[OcWeOT\TRVQRXR[[Og_\ZRRdOV\OVQRO
[RXRZVU\TO\fOVQROW_uUV_WV\_j[lOWTdOWh_RROng\TOWO[ZQRdnXROf\_OXWVR_Og_\ZRRdUTh[w



�����

�

����	
��������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ������%�&��������''������(���(��)�&��*+���
�����%����(�������
,����������( -�*�����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
�����(-�%�����%&�%�/(�
,�+��������%����(�������
,�
���������(��+��(�&
������0%(���
&���&�%����1#�1!2�3+�
����4#�4���#���&���5�&���6
�#��2�#��$$�0������7����(�
����4�$4���# ��(��
��,
����(%'� ��(�'����(�&�,
��

��8�����(��
�'� �%�&�%��
�'��9���(�&����%��
�&%����0�������������
���%���	
�����(:�+��(�
,�;��)�����+
����
����
��������)�
'%��
�( ��8%�'�
&
���,
<%�%�
���%��(��
�
=>?@ABC�?>D� E���"�"2#�F

GH
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DOCUMENT 007300 – SUPPLEMENTARY CONDITIONS

SUPPLEMENTARY CONDITIONS - PURPOSE

The following supplements modify the “General Conditions of the Contract for Construction”, AIA 
Document A201, 2007. Where a portion of the General Conditions is modified or deleted by these 
Supplementary Conditions, the unaltered portions of the General Conditions remain in effect.

ARTICLE 2 OWNER

2.2 INFORMATION AND SERVICES REQUIRED OF THE OWNER
Add the following Clause 2.2.3.1 to 2.2.3:

2.2.3.1 The Contractor shall compare information furnished by the Owner (including surveys and soil 
tests with observable physical conditions) and the Contract Documents and on the basis of such 
review, shall report to the Owner and Architect any conflicts, errors or omissions.

ARTICLE 3 CONTRACTOR

3.6 TAXES
Delete Paragraph and substitute the following:

The Contractor shall comply with Article 2 in Document 002213 “Supplementary Instructions to 
Bidders.”

ARTICLE 5 SUBCONTRACTORS

5.3 SUBCONTRACTUAL RELATIONS
Add the following Subparagraph 5.3.2 to 5.3:

5.3.2 If a Contractor, Subcontractor or Sub-Subcontractor solicits the services of another Contractor, 
Subcontractor or Sub-Subcontractor, the party hired to do the work becomes a Subcontractor subject 
to provisions of the Contract Documents pertaining to Subcontractors and Sub-Subcontractors as 
applicable. If applicable to the state where the Project is located, contractors are required to comply 
with state and city licensing regulations to perform work on the Project.

ARTICLE 7 CHANGES IN THE WORK

7.3 CONSTRUCTION CHANGE DIRECTIVES
7.3.6 In the first sentence, delete the words “a reasonable allowance for overhead and profit” and 
insert the words "an allowance for overhead and profit as set forth in Section 012600 “Contract 
Modification Procedures.”

ARTICLE 9 PAYMENTS AND COMPLETION

9.10 FINAL COMPLETION AND FINAL PAYMENT
Paragraph 9.10.1; modify the first sentence as follows:

9.10.1 “Upon receipt ……..such inspection and, when the Owner and Architect finds the Work 
acceptable
………is due and payable.” Add the following Clause 9.10.1.1 to 9.10.1:
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9.10.1.1 The Contractor shall maintain the bond or bonds required by the Contract as required by 
law and at least until sixty (60) days after the Owner declares acceptance of the work of the 
Contractor and declares final acceptance of the Project. This addendum shall not in any manner 
relieve the bonding company of any obligations under the bond issued to the Contractor.

Add the following Clauses 9.10.2.1, 9.10.2.2, 9.10.2.3, and 9.10.2.4 to 9.10.2:

9.10.2.1 The affidavit referred to in G.C. 9.10.2(1) shall be on AIA Document G706.

9.10.2.2 Consent of Surety referred to in G.C. 9.10.2(4) shall be on AIA Document G707.

9.10.2.3 The affidavit referred to in G.C. 9.10.2(5) shall be on AIA Document G706A, if required by 
Owner.

9.10.2.4 AIA Forms referenced herein are available from the following addresses:
.1 The American Institute of Architects, 1735 New York Avenue, N.W., Washington, D.C. 20006.

ARTICLE 11 INSURANCE AND BONDS

11.1 CONTRACTOR'S LIABILITY INSURANCE

Refer to Document 007316 “Insurance Requirements.”

ARTICLE 12 UNCOVERING AND CORRECTION OF WORK

12.3 ACCEPTANCE OF NON-CONFORMING WORK

Delete “as appropriate and equitable” from the sentence and replace with “the entire cost of 
replacing the work as intended in the Contract Documents.”

ARTICLE 15 CLAIMS AND DISPUTES

15.1.5 CLAIMS FOR ADDITIONAL TIME

Add the following Clauses 15.1.5.3 and 15.1.5.4 to 15.1.5:

15.1.5.3 Contractor's written claims for extension of time shall be accompanied by certified copies of 
records of dates, correspondence, notices, and other relevant information which will serve as proof 
of the events forming the basis for the claim.

15.1.5.4 Claims for additional time based on delayed shop drawing submittals, delayed material 
ordering and subsequent delays in shipping or other delays which could have been avoided by 
vigorous and timely prosecution of the work will not be considered as a valid basis for granting an 
extension of time.

15.4 ARBITRATION

15.4 Delete entirely and other locations in “General Conditions of the Contract for Construction”, AIA 
Document A201, 2007.
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Add new ARTICLE 16 as follows:

ARTICLE 16 NON-DISCRIMINATORY EMPLOYMENT

16.1 EQUAL OPPORTUNITY

16.1.1 The Contractor and all Subcontractors shall not discriminate against any employee or 
applicant for employment because of race, religion, color, sex, national origin, or age. The 
Contractor shall take affirmative action to insure that applicants are employed, and that employees 
are treated equally during employment without regard to their race, religion, color, sex, national 
origin, or age. Actions include, but are not limited to, the following:

16.1.1.1 Employment, upgrading, demotion, or transfer; recruitment or recruitment advertising; layoff 
or termination; rates of pay or other forms of compensation; and selection for training, including 
apprenticeship. The Contractor agrees to post notices setting forth the policies of non-discrimination 
in conspicuous places, available to employees and applicants for employment.

16.1. 2  The Contractor and all Subcontractors shall, in all solicitations or advertisements for 
employees placed by them or on their behalf, state that all qualified applicants will receive 
consideration for employment without regard to race, religion, color, sex, national origin, or age.

END OF DOCUMENT 007300
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INSURANCE REQUIREMENTS

C. Except for workers compensation insurance, the Contractor shall purchase and maintain such insurance 
as will protect the Contractor and the Jurisdiction as set forth below, which may arise out of or result from 
the Contractor’s operations under the contract, whether such operations be by the Contractor, its 
subcontractors or consultants, suppliers, third parties, or the agents, officers, or employees of any of them. 
In addition, the Contractor shall purchase and maintain workers compensation insurance to cover its 
employees.

1. The Contractor will indemnify and hold harmless the Owner, its elected and appointed officers, its 
employees, and the Engineer and its employees from any and all claims, demands, actions or cause of 
action arising or resulting directly or indirectly from the action or work of the Contractor hereunder, or 
it’s Subcontractors.  For the purposes of insurance, including additional insured status and any other 
endorsement or coverage that extends coverage to the Owner and or the Engineer, the reference to 
Owner shall include its elected and appointed officials and employees, and reference to Engineer shall 
include its employees.

2. Contractor further agrees to provide the Engineer with certificates of insurance, confirming the 
Contractor and its Subcontractors have met the insurance requirements under this agreement.  

3. Contractor's Insurance:  The Contractor shall not commence work under this contract until it has 
obtained all insurance coverage and limits required in this agreement.  Certificates of insurance 
countersigned by an authorized licensed agent, shall be filed with the Engineer for approval.  The 
Contractor shall not allow any of its subcontractors to commence work until all similar insurance 
required has been obtained by its subcontractors, or unless otherwise approved by the Owner.  In 
absence of specific regulations, the coverage and limits shall not be less than those specified in this 
agreement.  The minimum limits and coverage specified shall in no way limit or restrict the Contractor’s 
indemnification or other obligations to the Owner or Engineer stated in this agreement.  Upon Owner’s 
request, Contractor and or its subcontractors shall provide copies of any or all insurance policy forms 
and endorsements.

A) Workers Compensation Insurance:  Before any work is commenced, the Contractor shall take out 
and maintain during the life of this contract, Workers Compensation Insurance including Employers 
Liability Insurance for all of their employees employed at the site of the project.  In case any work 
is sublet, the Contractor shall require its subcontractors to similarly provide Workers Compensation 
Insurance and Employers Liability Insurance for all of the latter's employees.  This insurance shall 
conform to the requirements of the state where the project is located.  The policy shall be written 
with endorsements and limits not less than the following:

1) Employers Liability
Bodily Injury Each Accident $500,000
Bodily Injury by Disease Each Employee $500,000
Bodily Injury by Disease Policy Limit $500,000

2) Endorsement WC 0003 13 - “Waiver of Our Right to Recover From Others Endorsement,” in 
favor of the Owner.

3) If applicable, Contractor shall be required to carry coverage to comply with the Longshore and 
Harbor Workers Act.

B) Commercial General Liability Insurance:  The Contractor shall purchase and maintain as required 
under this agreement Commercial General Liability Insurance using ISO (Insurance Service Office) 
policy form CG 0001 or equivalent policy form approved by the Owner.  Said policy may not 
include any policy provision or endorsement limiting or excluding coverage for work performed by 
subcontractors hired by Contractor.  In absence of specific regulations, the coverage and limits 
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shall not be less than the following:

1) Commercial General Liability Limits
Limit Each Occurrence $1,000,000
General Aggregate Limit $2,000,000
Products - Completed Operations Aggregate Limit $2,000,000
Personal & Advertising Injury Limit $1,000,000

2) ISO Endorsements CG 20 10 07 04 (Additional Insured - Owners, Lessees or Contractors - 
Scheduled Person or Organization” and CG 20 37 07 04 “Additional Insured - Owners, 
Lessees or Contractors - Completed Operations” or equivalent endorsement(s) approved by 
Owner, naming Owner and Engineer as an additional insured on a primary and non-
contributory basis.  Owner and Engineer shall remain an additional insured under 
endorsement CG 20 37 07 04 for a minimum of two (2) years following completion of the 
project.  

3) ISO Endorsement CG 25 03 05 09, “Designated Construction Project(s) General Aggregate 
Limit” or equivalent endorsement approved by Owner.

4) ISO Endorsement CG 24 04 05 09, “Waiver of Transfer of Rights of Recovery Against Others 
to Us” or equivalent endorsement approved by Owner, in favor of Owner and Engineer.

5) Governmental Immunities Endorsement, with the following provisions included.  Endorsement 
is subject to Owner approval.

a) Non-Waiver of Governmental Immunity
b) Claims Coverage (if relative to State of Iowa Code Section 670.4)
c) Assertion of Governmental Immunity
d) Non-Denial of Coverage
e) No Other Change in Policy

C) Business Auto Liability Insurance:  The Contractor shall purchase and maintain as required under 
this agreement Business Auto Liability Insurance using ISO (Insurance Service Office) policy form 
CA 0001 or equivalent policy form approved by the Owner.   Said policy shall include liability 
coverage for hired, non-owned and all owned autos (if any).  In absence of specific regulations, the 
coverage and limits shall not be less than the following:

1) Business Auto Liability Limits
Limit Each Occurrence $1,000,000

2) If Contractor or its subcontractors transport fuel to or on the construction site, Contractor shall 
provide evidence that its Business Auto Policy has been endorsed to provide Pollution Liability 
coverage using ISO endorsement CA 99 55 03 06, “Pollution Liability - Broadened Coverage 
for Covered Autos”, or an equivalent endorsement acceptable to Owner.

D) Liability Insurance Covering Special Hazards - When Applicable

1) If applicable or required by Owner, Contractor and Subcontractors shall purchase and 
maintain Railroad Protective Liability Insurance.  All policies, forms, endorsements and limits 
shall be subject to approval by Owner.

2) If applicable or required by Owner, Contractor and Subcontractors shall purchase and 
maintain Pollution Liability Insurance.  All policies, forms, endorsements and limits shall be 
subject to approval by Owner.
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3) If work involves blasting or underground work, Contractor may not have any exclusion limiting 
or eliminating such coverage from its Commercial General Liability policy.

E) Umbrella Liability:  Contractor shall purchase and maintain as required under this agreement 
Commercial Umbrella Liability Insurance using a policy form that provides coverage at least as 
broad as provided in underlying policies and endorsements required in items A, B, and C in this 
agreement.

1) Umbrella Limit Each Occurrence $2,000,000
Annual Aggregate Limit $2,000,000
Retention $     10,000

F) Subcontractors:  Contractor shall require its Subcontractors to comply with the insurance 
requirements as stated in this agreement, unless approved by the Owner.

G) Builders Risk Insurance:  The Owner shall secure Builders Risk insurance for the full value of the 
project including materials in transit to and temporarily stored away from the construction site, to 
be written on a “special or open perils” policy, and include coverage for collapse, flood, 
earthquake, theft of materials both attached to the structure and unattached on and off the 
construction site.  Any exclusion or limitation due to occupancy shall be removed.  Said policy will 
include as the named insured, Owner, Contractor, All Subcontractors and Suppliers.  Owner may 
elect the deductible of its choosing.  

Modifications: The following modifications shall apply to the insurance requirements for this project:

1. Workers compensation insurance coverage to comply with the Longshore and Harbor Workers Act is 
not required (item 3, part A, number 3).

2. Railroad protective liability insurance is not required for this project (item 3, part D, number 1).
3. Pollution liability insurance is required only if the Contractor transports fuel onto or on the site using 

Contractor owned facilities and vehicles (item 3, part D, number 2).
4. Upon request, the Owner will consider lower limits for minor (less than 10%) subcontractors (item 3, 

part F).
5. Coverage for underground work and blasting (if utilized) must be included in liability policies.
6. Builders risk insurance is not required for this project.
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THIS ENDORSEMENT CHANGES THE POLICY.  PLEASE READ IT CAREFULLY.

CG 24 14 04 13 © Insurance Services Office, Inc., 2012 Page 1 of 1

WAIVER OF GOVERNMENTAL IMMUNITY
This endorsement modifies insurance provided under the following:

COMMERCIAL GENERAL LIABILITY COVERAGE PART
OWNERS AND CONTRACTORS PROTECTIVE LIABILITY COVERAGE PART
RAILROAD PROTECTIVE LIABILITY COVERAGE PART

We will waive, both in the adjustment of claims and in
the defense of "suits" against the insured, any
governmental immunity of the insured, unless the
insured requests in writing that we not do so.
Waiver of immunity as a defense will not subject us to
liability for any portion of a claim or judgment in
excess of the applicable limit of insurance.
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SECTION 011000 - SUMMARY

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 INFORMATION

A. Project Identification:  Clinton County Conservation Office – Remodel & Addition.

1. Project Location:  2308 255th Street, Grand Mound, IA 52751.

B. Owner:  Clinton County, Iowa

1. Owner's Representative:  Phil Visser, Executive Director, Clinton County 
Conservation Board.

C. Architect & Structural Engineering:  Origin Design, 5405 Utica Ridge Rd. Suite 200, 
Davenport, IA 52807

D. Architect’s Consultant: The Architect has retained the following design professionals who 
have prepared designated portions of the Contract Documents.

1. MODUS, 118 E. College St. Iowa City, IA 52240

1.3 WORK COVERED BY CONTRACT DOCUMENTS

A. The Work of Project is defined by the Contract Documents and consists of the following:

The project consists of a remodel & addition to the existing conservation office.

The existing 2,075 SF first floor office will be remodeled and reconfigured to provide will 
provide new office spaces for personnel, a conference room, break room & Kitchenette, 
new handicapped accessible restrooms, a new laundry area, and a foyer and reception 
area for visitors. All areas to receive new finishes. The plans will also include a 180 SF 
addition to be used as a storm shelter. The project will also include upgrades to the 
existing plumbing, electrical, and HVAC systems.

B. Type of Contract:

1. Project will be constructed under a single prime contract.
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1.4 ACCESS TO SITE

A. General:  Contractor shall have full use of Project site for construction operations during 
construction period.  Contractor's use of Project site is limited only by Owner's right to 
perform work or to retain other contractors on portions of Project.

B. Use of Site:  Limit use of Project site to areas within the Contract limits indicated.  Do not 
disturb portions of Project site beyond areas in which the Work is indicated.

1. Limits:  Confine construction operations to areas indicated on the documents for 
building demolition and new construction.

2. The general contractor shall work with the building owner to allow the owner to 
function under normal operations.  

3. Construction vehicle parking will be available on-site. Parking areas will need to 
be coordinated with the Conservation Office so that construction vehicles will not 
interfere with the functions of the Conservation Office. 

C. Condition of Existing Building:  Maintain portions of existing building affected by 
construction operations in a weather tight condition throughout construction period.  
Repair damage caused by construction operations.

1.5 SPECIFICATION FORMATS AND CONVENTIONS

A. Specification Format:  The Specifications are organized into Divisions and Sections 
using the 50-division format and CSI/CSC's "MasterFormat" numbering system.

1. Section Identification:  The Specifications use Section numbers and titles to help 
cross-referencing in the Contract Documents.  Sections in the Project Manual are 
in numeric sequence; however, the sequence is incomplete because all available 
Section numbers are not used.  Consult the Table of Contents at the beginning of 
the Project Manual to determine numbers and names of Sections in the Contract 
Documents.

2. Division 01:  Sections in Division 01 govern the execution of the Work of all 
Sections in the Specifications.

B. Specification Content:  The Specifications use certain conventions for the style of 
language and the intended meaning of certain terms, words, and phrases when used in 
particular situations.  These conventions are as follows:

1. Abbreviated Language:  Language used in the Specifications and other Contract 
Documents is abbreviated.  Words and meanings shall be interpreted as 
appropriate.  Words implied, but not stated, shall be inferred as the sense requires.  
Singular words shall be interpreted as plural and plural words shall be interpreted 
as singular where applicable as the context of the Contract Documents indicates.

2. Imperative mood and streamlined language are generally used in the 
Specifications.  Requirements expressed in the imperative mood are to be 
performed by Contractor.  Occasionally, the indicative or subjunctive mood may 
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be used in the Section Text for clarity to describe responsibilities that must be 
fulfilled indirectly by Contractor or by others when so noted.

a. The words "shall," "shall be," or "shall comply with," depending on the 
context, are implied where a colon (:) is used within a sentence or phrase.

1.6 MISCELLANEOUS PROVISIONS

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000
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SECTION 012300 - 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.  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. ALTERNATE #1: Provide a price to eliminate the Storm Shelter in its entirety.

B. ALTERNATE #2: 

C. ALTERNATE #3: 

D. ALTERNATE #4:  

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 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for substitutions.

B. Related Requirements:

1. Division 01 Section "Product Requirements" for requirements for submitting 
comparable product submittals for products by listed manufacturers.

2. Divisions 02 through 33 Sections for specific requirements and limitations for 
substitutions.

1.3 DEFINITIONS

A. Substitutions:  Changes in products, materials, equipment, and methods of construction 
from those required by the Contract Documents and proposed by Contractor.

1. Substitutions for Cause:  Changes proposed by Contractor that are required due 
to changed Project conditions, such as unavailability of product, regulatory 
changes, or unavailability of required warranty terms.

2. Substitutions for Convenience:  Changes proposed by Contractor or Owner that 
are not required in order to meet other Project requirements but may offer 
advantage to Contractor or Owner.

1.4 ACTION SUBMITTALS

A. Substitution Requests:  Submit three copies of each request for consideration.  Identify 
product or fabrication or installation method to be replaced.  Include Specification Section 
number and title and Drawing numbers and titles.

1. Substitution Request Form:  Use attached substitution request form at the end of 
this section.

2. Documentation:  Show compliance with requirements for substitutions and the 
following, as applicable:

a. Statement indicating why specified product or fabrication or installation 
cannot be provided, if applicable.



Clinton County Conservation
Conservation Office Remodel & Addition

Origin Design Project No. 22163 SUBSTITUTION PROCEDURES
012500 - 2

b. Coordination information, including a list of changes or revisions needed to 
other parts of the Work and to construction performed by Owner and 
separate contractors, which will be necessary to accommodate proposed 
substitution.

c. Detailed comparison of significant qualities of proposed substitution with 
those of the Work specified.  Include annotated copy of applicable 
Specification Section.  Significant qualities may include attributes such as 
performance, weight, size, durability, visual effect, sustainable design 
characteristics, warranties, and specific features and requirements 
indicated.  Indicate deviations, if any, from the Work specified.

d. Product Data, including drawings and descriptions of products and 
fabrication and installation procedures.

e. Samples, where applicable or requested.
f. Certificates and qualification data, where applicable or requested.
g. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners.
h. Material test reports from a qualified testing agency indicating and 

interpreting test results for compliance with requirements indicated.
i. Research reports evidencing compliance with building code in effect for the 

Project.
j. Detailed comparison of Contractor's construction schedule using proposed 

substitution with products specified for the Work, including effect on the 
overall Contract Time.  If specified product or method of construction cannot 
be provided within the Contract Time, include letter from manufacturer, on 
manufacturer's letterhead, stating date of receipt of purchase order, lack of 
availability, or delays in delivery.

k. Cost information, including a proposal of change, if any, in the Contract Sum.
l. Contractor's certification that proposed substitution complies with 

requirements in the Contract Documents except as indicated in substitution 
request, is compatible with related materials, and is appropriate for 
applications indicated.

m. Contractor's waiver of rights to additional payment or time that may 
subsequently become necessary because of failure of proposed substitution 
to produce indicated results.

3. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within seven days of receipt of a request for 
substitution.  Architect will notify Contractor through Construction Manager of 
acceptance or rejection of proposed substitution within fifteen days of receipt of 
request, or seven days of receipt of additional information or documentation, 
whichever is later.

a. Forms of Acceptance:  Change Order, Construction Change Directive, or 
Architect's Supplemental Instructions for minor changes in the Work.

b. Use product specified if Architect does not issue a decision on use of a 
proposed substitution within time allocated.
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1.5 QUALITY ASSURANCE

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed 
substitution with related products and materials.  Engage a qualified testing agency to 
perform compatibility tests recommended by manufacturers.

1.6 PROCEDURES

A. Coordination:  Revise or adjust affected work as necessary to integrate work of the 
approved substitutions.

PART 2 - PRODUCTS

2.1 SUBSTITUTIONS

A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of 
need for change, but not later than fifteen days prior to time required for preparation and 
review of related submittals.

1. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, 
Architect will return requests without action, except to record noncompliance with 
these requirements:

a. Requested substitution is consistent with the Contract Documents and will 
produce indicated results.

b. Requested substitution provides sustainable design characteristics that 
specified product provided.

c. Substitution request is fully documented and properly submitted.
d. Requested substitution will not adversely affect Contractor's construction 

schedule.
e. Requested substitution has received necessary approvals of authorities 

having jurisdiction.
f. Requested substitution is compatible with other portions of the Work.
g. Requested substitution has been coordinated with other portions of the 

Work.
h. Requested substitution provides specified warranty.
i. If requested substitution involves more than one contractor, requested 

substitution has been coordinated with other portions of the Work, is uniform 
and consistent, is compatible with other products, and is acceptable to all 
contractors involved.

B. Substitutions for Convenience:  Architect will consider requests for substitution if 
received within ten days prior to bid.  Requests received after that time may be 
considered or rejected at discretion of Architect.

1. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, 
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Architect will return requests without action, except to record noncompliance with 
these requirements:

a. Requested substitution offers Owner a substantial advantage in cost, time, 
energy conservation, or other considerations, after deducting additional 
responsibilities Owner must assume.  Owner's additional responsibilities 
may include compensation to Architect for redesign and evaluation services, 
increased cost of other construction by Owner, and similar considerations.

b. Requested substitution does not require extensive revisions to the Contract 
Documents.

c. Requested substitution is consistent with the Contract Documents and will 
produce indicated results.

d. Substitution request is fully documented and properly submitted.
e. Requested substitution will not adversely affect Contractor's construction 

schedule.
f. Requested substitution has received necessary approvals of authorities 

having jurisdiction.
g. Requested substitution is compatible with other portions of the Work.
h. Requested substitution has been coordinated with other portions of the 

Work.
i. Requested substitution provides specified warranty.
j. If requested substitution involves more than one contractor, requested 

substitution has been coordinated with other portions of the Work, is uniform 
and consistent, is compatible with other products, and is acceptable to all 
contractors involved.

PART 3 - EXECUTION (Not Used)

END OF SECTION 012500
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SUBSTITUTION REQUEST – FORM
(After the Bidding Phase)

================================================================================
Project:  DeWitt Fire Station Addition/Remodel   Substitution Request Number:

To: From:      Date:

Re: A/E Project Number:____________________ Contract For:

================================================================================
Specification Title:

Description: 

Section:   Page: Article/Paragraph:
================================================================================
Proposed Substitution: 

Manufacturer:   Address:

Phone:   Trade Name:  Model No.:

Installer: Address:        Phone:

History:   □ New Product   □ 2–5 years old    □ 5-10 years old   □ More than 10 years old   

Differences between proposed substitution and specified product:
_____________________________________________________________________

□ Point-by point comparative data attached – REQUIRED BY A/E
================================================================================
Reason for not providing specified item:

Similar Installation:

Project:   Architect:

Address:   Owner:

Proposed substitution affects other parts of Work:  □ No  □ Yes, explain
================================================================================
Savings to Owner for accepting substitution:     ($            )

Proposed substitution changes Contract Time:   □ No  □ Yes [Add]  [Deduct]  days.
Supporting Data Attached:  □ Drawings  □ Product Data  □ Samples  □ Tests  □ Reports  □

The Undersigned certifies:
 Proposed substitution has been fully investigated and determined to be equal or superior in 

      all respects to specified product.
 Same warranty will be furnished for proposed substitution as for specified product.
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 Same maintenance service and source of replacement parts, as applicable, is available.
 Proposed substitution will have no adverse effect on other trades and will not affect or delay progress 

schedule.
 Cost data as stated above is complete.  Claims for additional costs related to accepted substitution which may 

subsequently become apparent are to be waived.
 Proposed substitution does not affect dimensions and functional clearances.
 Payment will be made for changes to building design, including A/E design, detailing, and construction costs 

by the substitution.
 Coordination, installation, and changes in the Work as necessary for accepted substitution 

      will be complete in all respects.

Submitted by:

Signed by:

Firm:

Address:

Telephone:

Attachments:

A/E's REVIEW AND ACTION

□  Substitution approved - Make submittals in accordance with Specification Section 013300.
□  Substitution approved as noted - Make submittals in accordance with Specification Section 013300.                  
□  Substitution rejected - Use specified materials.
□  Substitution Request received too late - Use specified materials.

Signed by:______________________________________ Date:_________________________      
Additional Comments:  □  Contractor   □  Subcontractor   □  Supplier   □  Manufacturer  □  A/E   □  

__________________________________________________________________________________________

END OF FORM
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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 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Administrative and procedural requirements for Contract modifications.

B. Related Requirements:

1. Section 012500 "Substitution Procedures" for administrative procedures for 
handling requests for substitutions made after the Contract award.

1.3 MINOR CHANGES IN THE WORK

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, via Clarifications. (ASI).

1.4 PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests: Architect will issue a detailed description of 
proposed changes in the Work that may require adjustment to the Contract Sum or the 
Contract Time. If necessary, the description will include supplemental or revised 
Drawings and Specifications.

1. Work Change Proposal Requests issued by the Architect are not instructions either 
to stop work in progress or to execute the proposed change.

2. Within 20 days after receipt of Proposal Request, submit a quotation estimating 
cost adjustments to the Contract Sum and the Contract Time necessary to execute 
the change.

a. Include a list of quantities of products required or eliminated and unit costs, 
with total amount of purchases and credits to be made. If requested, furnish 
survey data to substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts 
of trade discounts.

c. Include costs of labor and supervision directly attributable to the change.
d. Indicate additional time to be added to completion date, if any.
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B. Contractor-Initiated Proposals: If latent or changed conditions require modifications to 
the Contract, Contractor may initiate a claim by submitting a request for a change to the 
Architect.

1. Include a statement outlining 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 the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with 
total amount of purchases and credits to be made. If requested, furnish survey 
data to substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 
trade discounts.

4. Include costs of labor and supervision directly attributable to the change.

a. Maximum combined allowance for overhead, profit, bonds and insurance, and 
markup, included in the total cost to the Owner, shall be based on the following:

1) Contractor:  For Work performed by Contractor's own forces, 15 percent 
of the cost.

2) Contractor:  For Work performed by Subcontractor, 7.5 percent of the 
amount due the Subcontractor.

3) For each Subcontractor or Sub-subcontractor involved:  For Work 
performed by that Subcontractor or Sub-subcontractor's own forces, 15 
percent of the cost.

4) For each Subcontractor:  For Work performed by his Sub-subcontractors, 
7.5 percent of the amount due the Sub-subcontractor.

5) To expedite verification of quotations for extras or credits, include a 
complete cost breakdown, with itemized labor, materials, and subcontract 
costs, except for proposals less than $200.00 or for those that are so minor 
in scope that their propriety can be validated by inspection.

5. Indicate additional time to be added to completion date, if any.
6. Comply with requirements in Section 012500 "Substitution Procedures" if the 

proposed change requires substitution of one product or system for product or 
system specified.

7. Proposal Request Form: Use form acceptable to Architect.

1.5 CHANGE ORDER PROCEDURES

A. On Owner's approval of a Work Changes Proposal Request, the Architect will issue a 
Change Order for signatures of Owner and Contractor.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

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 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements necessary to prepare and 
process Applications for Payment.

B. Related Requirements:

1. Division 01 Section "Contract Modification Procedures" for administrative 
procedures for handling changes to the Contract.

1.3 DEFINITIONS

A. Schedule of Values:  A statement furnished by Contractor allocating portions of the 
Contract Sum to various portions of the Work and used as the basis for reviewing 
Contractor's Applications for Payment.

1.4 SCHEDULE OF VALUES

A. Coordination:  Coordinate preparation of the schedule of values with preparation of 
Contractor's construction schedule.

1. Coordinate line items in the schedule of values with other required administrative 
forms and schedules, including the following:

a. Application for Payment forms with continuation sheets.
b. Submittal schedule.
c. Items required to be indicated as separate activities in Contractor's 

construction schedule.

2. Submit the schedule of values to Architect at earliest possible date, but no later 
than seven days before the date scheduled for submittal of initial Applications for 
Payment.

B. Format and Content:  Use Project Manual table of contents as a guide to establish line 
items for the schedule of values.  Provide at least one line item for each Specification 
Section.
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1. Identification:  Include the following Project identification on the schedule of values:

a. Project name and location.
b. Name of Architect.
c. Architect's project number.
d. Contractor's name and address.
e. Date of submittal.

2. Arrange schedule of values consistent with format of AIA Document G703.
3. 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 the 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 of the following, as a percentage of the Contract Sum to nearest 

one-hundredth percent, adjusted to total 100 percent.

1) Labor.
2) Materials.
3) Equipment.

4. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment and progress reports.  Coordinate with 
Project Manual table of contents.

5. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
6. 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.

a. Differentiate between items stored on-site and items stored off-site.  If 
required, include evidence of insurance.

7. Provide separate line items in the schedule of values for initial cost of materials, 
for each subsequent stage of completion, and for total installed value of that part 
of the Work.

8. Allowances:  Provide a separate line item in the schedule of values for each 
allowance.  Show line-item value of unit-cost allowances, as a product of the unit 
cost, multiplied by measured quantity.  Use information indicated in the Contract 
Documents to determine quantities.

9. Each item in the schedule of values and Applications for Payment shall be 
complete.  Include total cost and proportionate share of general overhead and 
profit 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 
Contractor's option.
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10. Schedule Updating:  Update and resubmit the schedule of values before the next 
Applications for Payment when Change Orders or Construction Change Directives 
result in a change in the Contract Sum.

1.5 APPLICATIONS FOR PAYMENT

A. Each Application for Payment following the initial Application for Payment shall be 
consistent with previous applications and payments as certified by Architect and paid for 
by Owner.

1. Initial Application for Payment, Application for Payment at time of Substantial 
Completion, and final Application for Payment involve additional requirements.

B. Payment Application Times:  The date for each progress payment is indicated in the 
Agreement between Owner and Contractor.  The period of construction work covered by 
each Application for Payment is the period indicated in the Agreement.

C. Payment Application Times:  Submit Application for Payment to Architect by the 1st of 
the month.  The period covered by each Application for Payment is one month, ending 
on the last day of the month.

D. Application for Payment Forms:  Use AIA Document G702 and AIA Document G703 as 
form for Applications for Payment.

E. Application Preparation:  Complete every entry on form.  Notarize and execute by a 
person authorized to sign legal documents on behalf of Contractor.  Architect will return 
incomplete applications without action.

1. Entries shall match data on the schedule of values and Contractor's construction 
schedule.  Use updated schedules if revisions were made.

2. Include amounts for work completed following previous Application for Payment, 
whether or not payment has been received.  Include only amounts for work 
completed at time of Application for Payment.

3. Include amounts of Change Orders and Construction Change Directives issued 
before last day of construction period covered by application.

F. Stored Materials:  Include in Application for Payment amounts applied for materials or 
equipment purchased or fabricated and stored, but not yet installed.  Differentiate 
between items stored on-site and items stored off-site.

1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent 
of surety to payment, for stored materials.

2. Provide supporting documentation that verifies amount requested, such as paid 
invoices.  Match amount requested with amounts indicated on documentation; do 
not include overhead and profit on stored materials.

3. Provide summary documentation for stored materials indicating the following:

a. Value of materials previously stored and remaining stored as of date of 
previous Applications for Payment.
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b. Value of previously stored materials put in place after date of previous 
Application for Payment and on or before date of current Application for 
Payment.

c. Value of materials stored since date of previous Application for Payment and 
remaining stored as of date of current Application for Payment.

G. Transmittal:  Submit three signed and notarized original copies of each Application for 
Payment to Architect by a method ensuring receipt within 24 hours.  One copy shall 
include waivers of lien and similar attachments if required.

1. Transmit each copy with a transmittal form listing attachments and recording 
appropriate information about application.

H. Waivers of Mechanic's Lien:  Do not apply to public projects. Refer to Master Builders of 
Iowa “Public Projects and Lien Waivers” and Iowa Code, Chapter 573.

I. Initial Application for Payment:  Administrative actions and submittals that must precede 
or coincide with submittal of first Application for Payment include the following:

1. List of subcontractors.
2. Schedule of values.
3. Contractor's construction schedule (preliminary if not final).
4. Products list (preliminary if not final).
5. Submittal schedule (preliminary if not final).
6. Copies of building permits.
7. Initial progress report.

J. Application for Payment at Substantial Completion:  After Architect issues the Certificate 
of Substantial Completion, submit an Application for Payment showing 100 percent 
completion for portion of the Work claimed as substantially complete.

1. Include documentation supporting claim that the Work is substantially complete 
and a statement showing an accounting of changes to the Contract Sum.

2. This application shall reflect Certificate(s) of Substantial Completion issued 
previously for Owner occupancy of designated portions of the Work.

K. Final Payment Application:  After completing Project closeout requirements, submit final 
Application for Payment with releases and supporting documentation not previously 
submitted and accepted, including, but not limited, to the following:

1. Evidence of completion of Project closeout requirements.
2. Insurance certificates for products and completed operations where required and 

proof that taxes, fees, and similar obligations were paid.
3. Updated final statement, accounting for final changes to the Contract Sum.
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."
5. AIA Document G707, "Consent of Surety to Final Payment."
6. Evidence that claims have been settled.
7. Final liquidated damages settlement statement.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

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 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative provisions for coordinating construction operations on 
Project including, but not limited to, the following:

1. General coordination procedures.
2. Coordination drawings.
3. Requests for Information (RFIs).
4. Project meetings.

B. Each contractor shall participate in coordination requirements.  Certain areas of 
responsibility are assigned to a specific contractor.

C. Related Requirements:
1. Division 01 Section "Execution" for procedures for coordinating general installation 

and field-engineering services, including establishment of benchmarks and control 
points.

2. Division 01 Section "Closeout Procedures" for coordinating closeout of the 
Contract.

1.3 DEFINITIONS

A. RFI:  Request from Owner, Architect, or Contractor seeking information from each other 
during construction.

1.4 GENERAL COORDINATION PROCEDURES

A. Coordination:  Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work.  
Coordinate construction operations, included in different Sections that depend on each 
other for proper installation, connection, and operation.

1. Schedule construction operations in 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 ensure maximum performance 
and accessibility for required maintenance, service, and repair.
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3. Make adequate provisions to accommodate items scheduled for later installation.

B. Prepare memoranda for distribution to each party involved, outlining special procedures 
required for coordination.  Include such items as required notices, reports, and list of 
attendees at meetings.

1. Prepare similar memoranda for Owner and separate contractors if 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 to ensure orderly 
progress of the Work.  Such administrative activities include, but are not limited to, the 
following:

1. Preparation of Contractor's construction schedule.
2. Preparation of the schedule of values.
3. Installation and removal of temporary facilities and controls.
4. Delivery and processing of submittals.
5. Progress meetings.
6. Pre-installation conferences.
7. Project closeout activities.
8. Startup and adjustment of systems.

1.5 COORDINATION DRAWINGS

A. Coordination Drawings, General:  Prepare coordination drawings according to 
requirements in individual Sections, and additionally where installation is not completely 
shown on Shop Drawings, where limited space availability necessitates coordination, or 
if coordination is required to facilitate integration of products and materials fabricated or 
installed by more than one entity.

1. Content:  Project-specific information, drawn accurately to a scale large enough to 
indicate and resolve conflicts.  Do not base coordination drawings on standard 
printed data.  Include the following information, as applicable:

a. Use applicable Drawings as a basis for preparation of coordination drawings.  
Prepare sections, elevations, and details as needed to describe relationship 
of various systems and components.

b. Coordinate the addition of trade-specific information to the coordination 
drawings by multiple contractors in a sequence that best provides for 
coordination of the information and resolution of conflicts between installed 
components before submitting for review.

c. Indicate functional and spatial relationships of components of architectural, 
structural, civil, mechanical, and electrical systems.

d. Indicate space requirements for routine maintenance and for anticipated 
replacement of components during the life of the installation.

e. Show location and size of access doors required for access to concealed 
dampers, valves, and other controls.

f. Indicate required installation sequences.
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g. Indicate dimensions shown on the Drawings.  Specifically note dimensions 
that appear to be in conflict with submitted equipment and minimum 
clearance requirements.  Provide alternate sketches to Architect indicating 
proposed resolution of such conflicts.  Minor dimension changes and difficult 
installations will not be considered changes to the Contract.

B. Coordination Drawing Organization:  Organize coordination drawings as follows:

1. Floor Plans and Reflected Ceiling Plans:  Show architectural and structural 
elements, and mechanical, plumbing, fire-protection, fire-alarm, and electrical 
Work.  Show locations of visible ceiling-mounted devices relative to acoustical 
ceiling grid.  Supplement plan drawings with section drawings where required to 
adequately represent the Work.

2. Slab Edge and Embedded Items:  Indicate slab edge locations and sizes and 
locations of embedded items for metal fabrications, sleeves, anchor bolts, bearing 
plates, angles, door floor closers, slab depressions for floor finishes, curbs and 
housekeeping pads, and similar items.

3. Review:  Architect will review coordination drawings to confirm that the Work is 
being coordinated, but not for the details of the coordination, which are Contractor's 
responsibility.  If Architect determines that coordination drawings are not being 
prepared in sufficient scope or detail, or are otherwise deficient, Architect will so 
inform Contractor, who shall make changes as directed and resubmit.

4. Coordination Drawing Prints:  Prepare coordination drawing prints according to 
requirements in Division 01 Section "Submittal Procedures."

1.6 REQUESTS FOR INFORMATION (RFIs)

A. General:  Immediately on discovery of the need for additional information or 
interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in 
the form included.

1. Architect will return RFIs submitted to Architect by other entities controlled by 
Contractor with no response.

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in 
Contractor's work or work of subcontractors.

B. Content of the RFI:  Include a detailed, legible description of item needing information or 
interpretation and the following:

1. Project name.
2. Project number.
3. Date.
4. Name of Contractor.
5. Name of Architect.
6. RFI number, numbered sequentially.
7. RFI subject.
8. Specification Section number and title and related paragraphs, as appropriate.
9. Drawing number and detail references, as appropriate.
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10. Field dimensions and conditions, as appropriate.
11. Contractor's suggested resolution.  If Contractor's suggested resolution impacts 

the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
12. Contractor's signature.
13. Attachments:  Include sketches, descriptions, measurements, photos, Product 

Data, Shop Drawings, coordination drawings, and other information necessary to 
fully describe items needing interpretation.

a. Include dimensions, thicknesses, structural grid references, and details of 
affected materials, assemblies, and attachments on attached sketches.

C. RFI Forms:  Form included in specification.

1. Attachments shall be electronic files in Adobe Acrobat PDF format.

D. Architect's Action:  Architect will review each RFI, determine action required, and 
respond.  Allow seven working days for Architect's response for each RFI.  RFIs received 
by Architect after 1:00 p.m. will be considered as received the following working day.

1. The following Contractor-generated RFIs will be returned without action:

a. Requests for approval of submittals.
b. Requests for approval of substitutions.
c. Requests for approval of Contractor's means and methods.
d. Requests for coordination information already indicated in the Contract 

Documents.
e. Requests for adjustments in the Contract Time or the Contract Sum.
f. Requests for interpretation of Architect's actions on submittals.
g. Incomplete RFIs or inaccurately prepared RFIs.

2. Architect's action may include a request for additional information, in which case 
Architect's time for response will date from time of receipt of additional information.

3. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal according 
to Division 01 Section "Contract Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract 
Time or the Contract Sum, notify Architect in writing within ten days of receipt 
of the RFI response.

E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI 
number.  Submit log weekly.  Use CSI Log Form 13.2B or Software log with not less than 
the following:

1. Project name.
2. Name and address of Contractor.
3. Name and address of Architect.
4. RFI number including RFIs that were returned without action or withdrawn.
5. RFI description.
6. Date the RFI was submitted.
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7. Date Architect's response was received.

F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI 
response to affected parties.  Review response and notify Architect within seven days if 
Contractor disagrees with response.

1.7 PROJECT MEETINGS

A. General:  Schedule and conduct meetings and conferences at Project site unless 
otherwise indicated.

1. Attendees:  Inform participants and others involved, and individuals whose 
presence is required, of date and time of each meeting.  Notify Owner and Architect 
of scheduled meeting dates and times.

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited 
attendees.

3. Minutes:  Entity responsible for conducting meeting will record significant 
discussions and agreements achieved.  Distribute the meeting minutes to 
everyone concerned, including Owner, Owner’s Representative, and Architect, 
within seven days of the meeting.

B. Preconstruction Conference:  Schedule and conduct a preconstruction conference 
before starting construction, at a time convenient to Owner and Architect, but no later 
than 15  days after execution of the Agreement.

1. Conduct the conference to review responsibilities and personnel assignments.
2. Attendees:  Authorized representatives of Owner, Owner’s Representative,  

Architect, and their consultants; Contractor and its superintendent; major 
subcontractors; suppliers; and other concerned parties shall attend the 
conference.  Participants at the conference shall be familiar with Project and 
authorized to conclude matters relating to the Work.

3. Agenda:  Discuss items of significance that could affect progress, including the 
following:

a. Tentative construction schedule.
b. Phasing.
c. Critical work sequencing and long-lead items.
d. Designation of key personnel and their duties.
e. Lines of communications.
f. Procedures for processing field decisions and Change Orders.
g. Procedures for RFIs.
h. Procedures for testing and inspecting.
i. Procedures for processing Applications for Payment.
j. Distribution of the Contract Documents.
k. Submittal procedures.
l. Sustainable design requirements.
m. Preparation of record documents.
n. Use of the premises and existing building.
o. Work restrictions.
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p. Working hours.
q. Owner's occupancy requirements.
r. Responsibility for temporary facilities and controls.
s. Procedures for moisture and mold control.
t. Procedures for disruptions and shutdowns.
u. Construction waste management and recycling.
v. Parking availability.
w. Office, work, and storage areas.
x. Equipment deliveries and priorities.
y. First aid.
z. Security.
aa. Progress cleaning.

4. Minutes:  Architect will record and distribute meeting minutes to General 
Contractor for distribution.

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before 
each construction activity that requires coordination with other construction.

1. Attendees:  Installer and representatives of 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 Architect, and Owner’s Representative of scheduled meeting 
dates.

2. Agenda:  Review progress of other construction activities and preparations for the 
particular activity under consideration, including requirements for the following:

a. Contract Documents.
b. Options.
c. Related RFIs.
d. Related Change Orders.
e. Purchases.
f. Deliveries.
g. Submittals.
h. Review of mockups.
i. Possible conflicts.
j. Compatibility requirements.
k. Time schedules.
l. Weather limitations.
m. Manufacturer's written instructions.
n. Warranty requirements.
o. Compatibility of materials.
p. Acceptability of substrates.
q. Temporary facilities and controls.
r. Space and access limitations.
s. Regulations of authorities having jurisdiction.
t. Testing and inspecting requirements.
u. Installation procedures.
v. Coordination with other work.
w. Required performance results.
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x. Protection of adjacent work.
y. Protection of construction and personnel.

3. Record significant conference discussions, agreements, and disagreements, 
including required corrective measures and actions.

4. Reporting:  Distribute minutes of the meeting to each party present and to other 
parties requiring information.

5. Do not proceed with installation if the conference cannot be successfully 
concluded.  Initiate whatever actions are necessary to resolve impediments to 
performance of the Work and reconvene the conference at earliest feasible date.

D. Owner Progress Meetings:  Conduct Owner progress meetings at biweekly intervals.

1. Coordinate dates of meetings with preparation of payment requests.
2. Attendees:  Contractor, Owner, Owner’s Representative, and Architect. each 

subcontractor, supplier, and other entity concerned with current progress or 
involved in planning, coordination, or performance of future activities shall be 
represented at these meetings.  All participants at the meeting shall be familiar 
with Project and authorized to conclude matters relating to the Work.

3. Agenda:  Review and correct or approve minutes of previous progress meeting.  
Review other items of significance that could affect progress.  Include topics for 
discussion as appropriate to status of Project.

a. Contractor's Construction Schedule:  Review progress since the last 
meeting.  Determine whether each activity is on time, ahead of schedule, or 
behind schedule, in relation to Contractor's construction schedule.  
Determine how construction behind schedule will be expedited; secure 
commitments from parties involved to do so.  Discuss whether schedule 
revisions are required to ensure that current and subsequent activities will 
be completed within the Contract Time.

1) Review schedule for next period.

b. Review present and future needs of each entity present, including the 
following:

1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7) Site utilization.
8) Temporary facilities and controls.
9) Progress cleaning.
10) Quality and work standards.
11) Status of correction of deficient items.
12) Field observations.
13) Status of RFIs.
14) Status of proposal requests.
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15) Pending changes.
16) Status of Change Orders.
17) Pending claims and disputes.
18) Documentation of information for payment requests.

4. Minutes:  General Contractor will record and distribute the meeting minutes to each 
party present and to parties requiring information.

a. Schedule Updating:  Revise Contractor's construction schedule after each 
progress meeting where revisions to the schedule have been made or 
recognized.  Issue revised schedule concurrently with the report of each 
meeting.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013100
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SECTION 013300 - 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 Requirements:

1. Division 01 Section "Payment Procedures" for submitting Applications for Payment 
and the schedule of values.

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. 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 revisions to submittals noted by Architect and 
additional time for handling and reviewing submittals required by those corrections.

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, 
and Contractor's construction schedule.
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2. Initial Submittal:  Submit concurrently with startup 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 date of fabrication.
h. Scheduled dates for purchasing.
i. Scheduled dates for installation.
j. Activity or event number.

1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS

A. General: At Contractor’s written request, copies of Architect’s CAD files will be provided 
to Contractor for Contractor’s use in connection with Project, subject to the following 
conditions:

1. Electronic Files:  Electronic copies of CAD Drawings of the Contract Drawings will 
be provided by Architect for Contractor's use in preparing submittals.  The delivery 
and preparation of documents on electronic media will be an Additional Service 
paid for by the Contractor.  The cost of this Additional Service will be computed in 
a manner that compensates Origin Design for the cost of preparing the document 
in the format requested by the outside party and delivering it to the party.  The files 
on the disk will be provided “as is” without warranty of any kind, either expressed 
or implied.  Origin Design does not warrant, guarantee, or make any 
representations regarding the use, or the results of the use of the files in terms of 
correctness, accuracy, reliability, or otherwise. The requesting contractor shall also 
complete the Electronic Media Transfer Agreement as prepared by Origin Design 
upon request from contractor.

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.

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.
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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 business 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 business days for review of each resubmittal.

D. Paper Submittals:  Not allowed.

E. Electronic Submittals:  Identify and incorporate information in each electronic submittal 
file as follows:

1. Assemble complete submittal package into a single indexed file incorporating 
submittal requirements of a single Specification Section and transmittal form with 
links enabling navigation to each item.

2. Name file with submittal number or other unique identifier, including revision 
identifier.

a. The digital file name shall use the Specification Section number followed by 
a sequential number the submittal name and then the project identifier (e.g., 
092900-01_Gypsum Board_Clinton Co. Conservation).  Resubmittals shall 
include an alphabetic suffix after the sequence number (e.g., e.g., 092900-
01a_Gypsum Board_Clinton Co. Conservation).

3. Provide means for insertion to permanently record Contractor's review and 
approval markings and action taken by Architect.

4. Transmittal Form for Electronic Submittals:  Use software-generated form from 
electronic project management software acceptable to Owner, containing the 
following information:

a. Project name.
b. Date.
c. Name and address of Architect.
d. Name of Construction Manager.
e. Name of Contractor.
f. Name of firm or entity that prepared submittal.
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g. Names of subcontractor, manufacturer, and supplier.
h. Category and type of submittal.
i. Submittal purpose and description.
j. Specification Section number and title.
k. Specification paragraph number or drawing designation and generic name 

for each of multiple items.
l. Drawing number and detail references, as appropriate.
m. Location(s) where product is to be installed, as appropriate.
n. Related physical samples submitted directly.
o. Indication of full or partial submittal.
p. Transmittal number, numbered consecutively.
q. Submittal and transmittal distribution record.
r. Other necessary identification.
s. Remarks.

F. Options:  Identify options requiring selection by Architect.

G. Deviations and Additional Information:  On an attached separate sheet, prepared on 
Contractor's letterhead, record relevant information, requests for data, revisions other 
than those requested by Architect on previous submittals, and deviations from 
requirements in the Contract Documents, including minor variations and limitations.  
Include same identification information as related submittal.

H. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.
2. Note date and content of revision in label or title block and clearly indicate extent 

of revision.
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:  Retain complete copies of submittals on Project site.  Use only 
final action 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.
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a. Architect will return annotated file.  Annotate and retain one copy of file as 
an electronic Project record document file.

2. Action Submittals:  Submit electronic submittal via email as PDF electronic files.
3. Informational Submittals:  Submit electronic submittal via email as PDF electronic 

files.
4. 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.

B. Product Data:  Collect information into a single submittal for each element of construction 
and type of product or equipment.

1. If information must be specially prepared for submittal because standard published 
data are not suitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are 
applicable.

3. Include the following information, as applicable:

a. Manufacturer's catalog cuts.
b. Manufacturer's product specifications.
c. Standard color charts.
d. Statement of compliance with specified referenced standards.
e. Testing by recognized testing agency.
f. Application of testing agency labels and seals.
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.

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 
following information, as applicable:

a. Identification of products.
b. Schedules.
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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, but no larger than 24 by 36 
inches.

3. Submit Shop Drawings in the following format:

a. PDF electronic file.

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of 
these characteristics with other elements and for a comparison of these characteristics 
between submittal and actual component as delivered and installed.

1. Transmit Samples that contain multiple, related components such as accessories 
together in one submittal package.

2. Identification:  Attach label on unexposed side of Samples that includes the 
following:

a. Generic description of Sample.
b. Product name and name of manufacturer.
c. Sample source.
d. Number and title of applicable Specification Section.
e. Specification paragraph number and generic name of each item.

3. 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 will return submittal with options 
selected.

E. Coordination Drawing Submittals:  Comply with requirements specified in Division 01 
Section "Project Management and Coordination."

F. Application for Payment and Schedule of Values:  Comply with requirements specified 
in Division 01 Section "Payment Procedures."

G. Test and Inspection Reports and Schedule of Tests and Inspections Submittals:  Comply 
with requirements specified in Division 01 Section "Quality Requirements."

H. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements 
specified in Division 01 Section "Closeout Procedures."
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I. 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.

J. 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.

K. 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.

L. Product Certificates:  Submit written statements on manufacturer's letterhead certifying 
that product complies with requirements in the Contract Documents.

M. Material Certificates:  Submit written statements on manufacturer's letterhead certifying 
that material complies with requirements in the Contract Documents.

N. 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.

O. Product Test Reports:  Submit written reports indicating that 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.

P. 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.

Q. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of tests performed 
before installation of product, for compliance with performance requirements in the 
Contract Documents.

R. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of compatibility tests 
performed before installation of product.  Include written recommendations for primers 
and substrate preparation needed for adhesion.
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S. Field Test Reports:  Submit written 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.

T. Design Data:  Prepare and submit written and graphic information, including, but not 
limited to, performance and design criteria, list of applicable codes and regulations, and 
calculations.  Include list of assumptions and other performance and design criteria and 
a summary of loads.  Include load diagrams if applicable.  Provide name and version of 
software, if any, used for calculations.  Include page numbers.

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 
Architect.

B. Project Closeout and Maintenance Material Submittals:  See 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. Action Submittals:  Architect will review each submittal, make marks to indicate 
corrections or revisions required, and return it.  Architect will stamp each submittal with 
an action stamp and will mark stamp appropriately to indicate action.

B. 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.

C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 
submittals has received prior approval from Architect.

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be 
returned for resubmittal without review.

E. Submittals not required by the Contract Documents may be returned by the Architect 
without action.

END OF SECTION 013300
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SECTION 014000 - QUALITY REQUIREMENTS

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 quality assurance and 
quality control.

B. Testing and inspecting services are required to verify compliance with requirements 
specified or indicated.  These services do not relieve Contractor of responsibility for 
compliance with the Contract Document requirements.

1. Specific quality-assurance and -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 tests, inspections, and related actions do not limit Contractor's other 
quality-assurance and -control procedures that facilitate compliance with the 
Contract Document requirements.

3. Requirements for Contractor to provide quality-assurance and -control services 
required by Architect, Owner, or authorities having jurisdiction are not limited by 
provisions of this Section.

C. Related Requirements:

1. Divisions 02 through 33 Sections for specific test and inspection requirements.

1.3 DEFINITIONS

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and 
during execution of the Work to guard against defects and deficiencies and substantiate 
that proposed construction will comply with requirements.

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and 
after execution of the Work to evaluate that actual products incorporated into the Work 
and completed construction comply with requirements.  Services do not include contract 
enforcement activities performed by Architect.

C. Preconstruction Testing:  Tests and inspections performed specifically for Project before 
products and materials are incorporated into the Work, to verify performance or 
compliance with specified criteria.
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D. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or 
a testing agency qualified to conduct product testing and acceptable to authorities having 
jurisdiction, to establish product performance and compliance with specified 
requirements.

E. Source Quality-Control Testing:  Tests and inspections that are performed at the source, 
e.g., plant, mill, factory, or shop.

F. Field Quality-Control Testing:  Tests and inspections that are performed on-site for 
installation of the Work and for completed Work.

G. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  
Testing laboratory shall mean the same as testing agency.

H. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction 
operation, including installation, erection, application, and similar operations.

1. Use of trade-specific terminology in referring to a trade or entity does not require 
that certain construction activities be performed by accredited or unionized 
individuals, or that requirements specified apply exclusively to specific trade(s).

I. Experienced:  When used with an entity or individual, "experienced" means having 
successfully completed a minimum of five previous projects similar in nature, size, and 
extent to this Project; being familiar with special requirements indicated; and having 
complied with requirements of authorities having jurisdiction.

1.4 CONFLICTING REQUIREMENTS

A. Referenced Standards:  If 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 conflicting requirements that 
are different, but apparently equal, to Architect for a decision before proceeding.

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified 
shall be the minimum provided or performed.  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 requirements.  Refer 
uncertainties to Architect for a decision before proceeding.

1.5 INFORMATIONAL SUBMITTALS

A. Contractor's Quality-Control Plan:  For quality-assurance and quality-control activities 
and responsibilities.

B. Qualification Data:  For Contractor's quality-control personnel.
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C. Testing Agency Qualifications:  For testing agencies specified in "Quality Assurance" 
Article to demonstrate their capabilities and experience.  Include proof of qualifications 
in the form of a recent report on the inspection of the testing agency by a recognized 
authority.

D. Schedule of Tests and Inspections:  Prepare in tabular form and include the following:

1. Specification Section number and title.
2. Entity responsible for performing tests and inspections.
3. Description of test and inspection.
4. Identification of applicable standards.
5. Identification of test and inspection methods.
6. Number of tests and inspections required.
7. Time schedule or time span for tests and inspections.
8. Requirements for obtaining samples.
9. Unique characteristics of each quality-control service.

1.6 REPORTS AND DOCUMENTS

A. Test and Inspection Reports:  Prepare and submit certified written reports specified in 
other Sections.  Include the following:

1. Date of issue.
2. Project title and number.
3. Name, address, and telephone number of testing agency.
4. Dates and locations of samples and tests or inspections.
5. Names of individuals making tests and inspections.
6. Description of the Work and test and inspection method.
7. Identification of product and Specification Section.
8. Complete test or inspection data.
9. Test and inspection results and an interpretation of test results.
10. Record of temperature and weather conditions at time of sample taking and testing 

and inspecting.
11. Comments or professional opinion on whether tested or inspected Work complies 

with the Contract Document requirements.
12. Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.

B. Manufacturer's Technical Representative's Field Reports:  Prepare written information 
documenting manufacturer's technical representative's tests and inspections specified 
in other Sections.  Include the following:

1. Name, address, and telephone number of technical representative making report.
2. Statement on condition of substrates and their acceptability for installation of 

product.
3. Statement that products at Project site comply with requirements.
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken.
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5. Results of operational and other tests and a statement of whether observed 
performance complies with requirements.

6. Statement whether conditions, products, and installation will affect warranty.
7. Other required items indicated in individual Specification Sections.

C. Factory-Authorized Service Representative's Reports:  Prepare written information 
documenting manufacturer's factory-authorized service representative's tests and 
inspections specified in other Sections.  Include the following:

1. Name, address, and telephone number of factory-authorized service 
representative making report.

2. Statement that equipment complies with requirements.
3. Results of operational and other tests and a statement of whether observed 

performance complies with requirements.
4. Statement whether conditions, products, and installation will affect warranty.
5. Other required items indicated in individual Specification Sections.

D. Permits, Licenses, and Certificates:  For 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 for compliance with standards and regulations bearing on performance of 
the Work.

1.7 QUALITY ASSURANCE

A. General:  Qualifications paragraphs in this article establish the minimum qualification 
levels required; individual Specification Sections specify additional requirements.

B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems 
similar to those indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to produce required units.

C. Fabricator Qualifications:  A firm experienced in producing products similar to those 
indicated for this Project and with a record of successful in-service performance, as well 
as sufficient production capacity to produce required units.

D. Installer Qualifications:  A firm or individual experienced in installing, erecting, or 
assembling work similar in material, design, and extent to that indicated for this Project, 
whose work has resulted in construction with a record of successful in-service 
performance.

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated.  Engineering services are defined as those 
performed for installations of the system, assembly, or product that are similar in 
material, design, and extent to those indicated for this Project.

F. Specialists:  Certain Specification Sections require that specific construction activities 
shall be performed by entities who are recognized experts in those operations.  
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Specialists shall satisfy qualification requirements indicated and shall be engaged for the 
activities indicated.

1. Requirements of authorities having jurisdiction shall supersede requirements for 
specialists.

G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspecting indicated, as documented 
according to ASTM E 329; and with additional qualifications specified in individual 
Sections; and, where required by authorities having jurisdiction, that is acceptable to 
authorities.

1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
2. NVLAP:  A testing agency accredited according to NIST's National Voluntary 

Laboratory Accreditation Program.

H. Manufacturer's Technical Representative Qualifications:  An authorized representative 
of manufacturer who is trained and approved by manufacturer to observe and inspect 
installation of manufacturer's products that are similar in material, design, and extent to 
those indicated for this Project.

I. Factory-Authorized Service Representative Qualifications:  An authorized representative 
of manufacturer who is trained and approved by manufacturer to inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated 
for this Project.

J. Preconstruction Testing:  Where testing agency is indicated to perform preconstruction 
testing for compliance with specified requirements for performance and test methods, 
comply with the following:

1. Contractor responsibilities include the following:

a. Provide test specimens representative of proposed products and 
construction.

b. Submit specimens in a timely manner with sufficient time for testing and 
analyzing results to prevent delaying the Work.

c. Provide sizes and configurations of test assemblies, mockups, and 
laboratory mockups to adequately demonstrate capability of products to 
comply with performance requirements.

d. Build site-assembled test assemblies and mockups using installers who will 
perform same tasks for Project.

e. Build laboratory mockups at testing facility using personnel, products, and 
methods of construction indicated for the completed Work.

2. Testing Agency Responsibilities:  Submit a certified written report of each test, 
inspection, and similar quality-assurance service to Architect through Construction 
Manager], with copy to Contractor.  Interpret tests and inspections and state in 
each report whether tested and inspected work complies with or deviates from the 
Contract Documents.
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1.8 QUALITY CONTROL

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's 
responsibility, Owner will engage a qualified testing agency to perform these services.

1. Owner will furnish Contractor with names, addresses, and telephone numbers of 
testing agencies engaged and a description of types of testing and inspecting they 
are engaged to perform.

2. Payment for these services will be made from testing and inspecting allowances, 
as authorized by Change Orders.

3. Costs for retesting and reinspecting construction that replaces or is necessitated 
by work that failed to comply with the Contract Documents will be charged to 
Contractor.

B. Contractor Responsibilities:  Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility.  Perform additional quality-control activities required to verify 
that the Work complies with requirements, whether specified or not.

1. Unless otherwise indicated, provide quality-control services specified and those 
required by authorities having jurisdiction.  Perform quality-control services 
required of Contractor by authorities having jurisdiction, whether specified or not.

2. Where services are indicated as Contractor's responsibility, engage a qualified 
testing agency to perform these quality-control services.

a. Contractor shall not employ same entity engaged by Owner, unless agreed 
to in writing by Owner.

3. Notify testing agencies at least 24 hours in advance of time when Work that 
requires testing or inspecting will be performed.

4. Where quality-control services are indicated as Contractor's responsibility, submit 
a certified written report, in duplicate, of each quality-control service.

5. Testing and inspecting requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility.

6. Submit additional copies of each written report directly to authorities having 
jurisdiction, when they so direct.

C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, 
including service connections.  Report results in writing as specified in Division 01 
Section "Submittal Procedures."

D. Manufacturer's Technical Services:  Where indicated, engage a manufacturer's technical 
representative to observe and inspect the Work.  Manufacturer's technical 
representative's services include participation in preinstallation conferences, 
examination of substrates and conditions, verification of materials, observation of 
Installer activities, inspection of completed portions of the Work, and submittal of written 
reports.

E. Retesting/Reinspecting:  Regardless of whether original tests or inspections were 
Contractor's responsibility, provide quality-control services, including retesting and 
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reinspecting, for construction that replaced Work that failed to comply with the Contract 
Documents.

F. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in 
performance of duties.  Provide qualified personnel to perform required tests and 
inspections.

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed 
in the Work during performance of its services.

2. Determine the location from which test samples will be taken and in which in-situ 
tests are conducted.

3. Conduct and interpret tests and inspections and state in each report whether 
tested and inspected work complies with or deviates from requirements.

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 
quality-control service through Contractor.

5. Do not release, revoke, alter, or increase the Contract Document requirements or 
approve or accept any portion of the Work.

6. Do not perform any duties of Contractor.

G. Associated Services:  Cooperate with agencies performing required tests, inspections, 
and similar quality-control services, and provide reasonable auxiliary services as 
requested.  Notify agency sufficiently in advance of operations to permit assignment of 
personnel.  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. Delivery of samples to testing agencies.
6. Preliminary design mix proposed for use for material mixes that require control by 

testing agency.
7. Security and protection for samples and for testing and inspecting equipment at 

Project site.

H. 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.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 REPAIR AND PROTECTION

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes.

1. Provide materials and comply with installation requirements specified in other 
Specification Sections or matching existing substrates and finishes.  Restore 
patched areas and extend restoration into adjoining areas with durable seams that 
are as invisible as possible.  Comply with the Contract Document requirements for 
cutting and patching in Division 01 Section "Execution."

B. Protect construction exposed by or for quality-control service activities.

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services.

END OF SECTION 014000
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SECTION 014200 - REFERENCES

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 DEFINITIONS

A. General:  Basic Contract definitions are included in the Conditions of the Contract.

B. "Approved":  When used to convey Architect's action on Contractor's submittals, 
applications, and requests, "approved" is limited to Architect's duties and responsibilities 
as stated in the Conditions of the Contract.

C. "Directed":  A command or instruction by Architect.  Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as 
"directed."

D. "Indicated":  Requirements expressed by graphic representations or in written form on 
Drawings, in Specifications, and in other Contract Documents.  Other terms including 
"shown," "noted," "scheduled," and "specified" have the same meaning as "indicated."

E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by authorities 
having jurisdiction, and rules, conventions, and agreements within the construction 
industry that control performance of the Work.

F. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations.

G. "Install":  Operations at Project site including unloading, temporarily storing, unpacking, 
assembling, erecting, placing, anchoring, applying, working to dimension, finishing, 
curing, protecting, cleaning, and similar operations.

H. "Provide":  Furnish and install, complete and ready for the intended use.

I. "Project Site":  Space available for performing construction activities.  The extent of 
Project site is shown on Drawings and may or may not be identical with the description 
of the land on which Project is to be built.

1.3 INDUSTRY STANDARDS

A. Applicability of Standards:  Unless the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect 
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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 standards in effect as of date of the Contract Documents 
unless otherwise indicated.

C. Copies of Standards:  Each entity engaged in construction on Project should 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, 
obtain copies directly from publication source.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 014200
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SECTION 015000 - 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. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities.

B. Related Requirements:

1. Division 01 Section "Summary" for work restrictions and limitations on utility 
interruptions.

1.3 USE CHARGES

A. General:  Installation and removal of and use charges for temporary facilities shall be 
included in the Contract Sum unless otherwise indicated.  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 and Sewer Service from Existing System:  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 Service from Existing System:  Electric power from Owner's existing 
system is available for use without metering and without payment of use charges.  
Provide connections and extensions of services as required for construction operations.

1.4 INFORMATIONAL SUBMITTALS

A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas 
for construction personnel.

B. Fire-Safety Program:  Show compliance with requirements of NFPA 241 and authorities 
having jurisdiction.  Indicate Contractor personnel responsible for management of fire-
prevention program.

C. Moisture-Protection Plan:  Describe procedures and controls for protecting materials and 
construction from water absorption and damage.
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1. Describe delivery, handling, and storage provisions for materials subject to water 
absorption or water damage.

2. Indicate procedures for discarding water-damaged materials, protocols for 
mitigating water intrusion into completed Work, and replacing water-damaged 
Work.

3. Indicate sequencing of work that requires water, such as sprayed fire-resistive 
materials, plastering, and terrazzo grinding, and describe plans for dealing with 
water from these operations.  Show procedures for verifying that wet construction 
has dried sufficiently to permit installation of finish materials.

1.5 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.

1.6 PROJECT CONDITIONS

A. Temporary Use of Permanent Facilities:  Engage Installer of each permanent service to 
assume responsibility for operation, maintenance, and protection of each permanent 
service during its use as a construction facility before Owner's acceptance, regardless 
of previously assigned responsibilities.

PART 2 - PRODUCTS

2.1 TEMPORARY FACILITIES

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, 
temperature controls, and foundations adequate for normal loading.

2.2 EQUIPMENT

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required 
by locations and classes of fire exposures.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Locate facilities 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.
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1. Locate facilities to limit site disturbance as specified in Division 01 Section 
"Summary."

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. Water Service:  Connect to Owner's existing water service facilities.  Clean and maintain 
water service facilities in a condition acceptable to Owner.  At Substantial Completion, 
restore these facilities to condition existing before initial use.

C. Sanitary Facilities:  Provide temporary toilets and wash facilities for use of construction 
personnel. Comply with requirements of authorities having jurisdiction for type, number, 
location, operation, and maintenance of fixtures and facilities. Use of Owner’s existing 
drinking fountain within work area is 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.

D. Isolation of Work Areas in Occupied Facilities:  Prevent dust, fumes, and odors from 
entering occupied areas.

1. Prior to commencing work, isolate the HVAC system in area where work is to be 
performed according to coordination drawings.

a. Maintain negative air pressure within work area using HEPA-equipped air-
filtration units, starting with commencement of temporary partition 
construction, and continuing until removal of temporary partitions is 
complete.

2. Maintain dust partitions during the Work.  Use vacuum collection attachments on 
dust-producing equipment.  Isolate limited work within occupied areas using 
portable dust-containment devices.

3. Perform daily construction cleanup and final cleanup using approved, HEPA-filter-
equipped vacuum equipment.

E. Electric Power Service:  Connect to Owner's existing electric power service.  Maintain 
equipment in a condition acceptable to Owner.

3.3 SUPPORT FACILITIES INSTALLATION

A. General:  Comply with the following:
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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.

C. Parking:  Use designated areas of Owner's existing parking areas for construction 
personnel.

D. Project Signs:  Provide Project signs as indicated.  Unauthorized signs are not permitted.

1. Identification Signs:  Provide Project identification signs as indicated on Drawings.
2. Temporary Signs:  Provide other signs as indicated and as required to inform 

public and individuals seeking entrance to Project.

a. Provide temporary, directional signs for construction personnel and visitors.

3. Maintain and touchup signs so they are legible at all times.

E. 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 progress cleaning requirements in Division 01 Section 
"Execution."

F. 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.

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Protection of Existing Facilities:  Protect existing vegetation, equipment, structures, 
utilities, and other improvements at Project site and on adjacent properties, except those 
indicated to be removed or altered.  Repair damage to existing facilities.

B. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 
construction as required to 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 "Summary."

C. Security Enclosure and Lockup:  Install temporary enclosure around partially completed 
areas of construction.  Provide lockable entrances to prevent unauthorized entrance, 
vandalism, theft, and similar violations of security.  Lock entrances at end of each work 
day.
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D. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and 
lighting.

E. Temporary Egress:  Maintain temporary egress from existing occupied facilities as 
indicated and as required by authorities having jurisdiction.

F. 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 needed and permanent enclosure is incomplete, 
insulate temporary enclosures.

G. Temporary Partitions:  Provide floor-to-ceiling dustproof partitions to limit dust and dirt 
migration and to separate areas occupied by tenants from fumes and noise.

1. Construct dustproof partitions with gypsum wallboard with joints taped on occupied 
side, and fire-retardant-treated plywood on construction operations side.

2. Construct dustproof partitions with two layers of 6-mil (0.14-mm) polyethylene 
sheet on each side.  Cover floor with two layers of 6-mil (0.14-mm) polyethylene 
sheet, extending sheets 18 inches (460 mm) up the sidewalls.  Overlap and tape 
full length of joints.  Cover floor with fire-retardant-treated plywood.

a. Construct vestibule and airlock at each entrance through temporary partition 
with not less than 48 inches (1219 mm) between doors.  Maintain water-
dampened foot mats in vestibule.

3. Where fire-resistance-rated temporary partitions are indicated or are required by 
authorities having jurisdiction, construct partitions according to the rated 
assemblies.

4. Insulate partitions to control noise transmission to occupied areas.
5. Seal joints and perimeter.  Equip partitions with gasketed dustproof doors and 

security locks where openings are required.
6. Protect air-handling equipment.
7. Provide walk-off mats at each entrance through temporary partition.

3.5 MOISTURE AND MOLD CONTROL

A. Contractor's Moisture-Protection Plan:  Avoid trapping water in finished work.  Document 
visible signs of mold that may appear during construction.

3.6 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.

B. Maintenance:  Maintain facilities in good operating condition until removal.
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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. At Substantial Completion, repair, renovate, and clean 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 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for selection of products for 
use in Project; product delivery, storage, and handling; manufacturers' standard 
warranties on products; special warranties; and comparable products.

B. Related Requirements:

1. Section 012500 "Substitution Procedures" for requests for substitutions.

1.2 DEFINITIONS

A. Products: Items obtained for incorporating into the Work, whether purchased for Project 
or taken from previously purchased stock. The term "product" includes the terms 
"material," "equipment," "system," and terms of similar intent.

1. Named Products: Items identified by manufacturer's product name, including make 
or model number or other designation shown or listed in manufacturer's published 
product literature, that is current as of date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another 
project or facility. Products salvaged or recycled from other projects are not 
considered new products.

3. Comparable Product: Product that is demonstrated and approved through 
submittal process to have the indicated qualities related to type, function, 
dimension, in-service performance, physical properties, appearance, and other 
characteristics that equal or exceed those of specified product.

B. Basis-of-Design Product Specification: A specification in which a specific manufacturer's 
product is named and accompanied by the words "basis-of-design product," including 
make or model number or other designation, to establish the significant qualities related 
to type, function, dimension, in-service performance, physical properties, appearance, 
and other characteristics for purposes of evaluating comparable products of additional 
manufacturers named in the specification.

1.3 ACTION SUBMITTALS

A. Comparable Product Requests: Submit request for consideration of each comparable 
product. Identify product or fabrication or installation method to be replaced. Include 
Specification Section number and title and Drawing numbers and titles.

1. Architect's Action: If necessary, Architect will request additional information or 
documentation for evaluation within one week of receipt of a comparable product 
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request. Architect will notify Contractor through Construction Manager of approval 
or rejection of proposed comparable product request within 15 days of receipt of 
request, or seven days of receipt of additional information or documentation, 
whichever is later.

a. Form of Approval: As specified in Section 013300 "Submittal Procedures."
b. Use product specified if Architect does not issue a decision on use of a 

comparable product request within time allocated.

B. Basis-of-Design Product Specification Submittal: Comply with requirements in 
Section 013300 "Submittal Procedures." Show compliance with requirements.

1.4 QUALITY ASSURANCE

A. Compatibility of Options: If Contractor is given option of selecting between two or more 
products for use on Project, select product compatible with products previously selected, 
even if previously selected products were also options.

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism. Comply with manufacturer's 
written instructions.

B. Delivery and Handling:

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items 
that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, 
and other losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's 
original sealed container or other packaging system, complete with labels and 
instructions for handling, storing, unpacking, protecting, and installing.

4. Inspect products on delivery to determine compliance with the Contract 
Documents and to determine that products are undamaged and properly 
protected.

C. Storage:

1. Store products to allow for inspection and measurement of quantity or counting of 
units.

2. Store materials in a manner that will not endanger Project structure.
3. Store products that are subject to damage by the elements, under cover in a 

weathertight enclosure above ground, with ventilation adequate to prevent 
condensation.

4. Protect foam plastic from exposure to sunlight, except to extent necessary for 
period of installation and concealment.
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5. Comply with product manufacturer's written instructions for temperature, humidity, 
ventilation, and weather-protection requirements for storage.

6. Protect stored products from damage and liquids from freezing.

1.6 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, 
other warranties required by the Contract Documents. Manufacturer's disclaimers and 
limitations on product warranties do not relieve Contractor of obligations under 
requirements of the Contract Documents.

1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer 
for a particular product and specifically endorsed by manufacturer to Owner.

2. Special Warranty: Written warranty required by the Contract Documents to provide 
specific rights for Owner.

B. Special Warranties: Prepare a written document that contains appropriate terms and 
identification, ready for execution.

1. Manufacturer's Standard Form: Modified to include Project-specific information 
and properly executed.

2. Specified Form: When specified forms are included with the Specifications, 
prepare a written document using indicated form properly executed.

3. Refer to other Sections for specific content requirements and particular 
requirements for submitting special warranties.

C. Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures."

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

A. General Product Requirements: Provide products that comply with the Contract 
Documents, are undamaged and, unless otherwise indicated, are new at time of 
installation.

1. Provide products complete with accessories, trim, finish, fasteners, and other items 
needed for a complete installation and indicated use and effect.

2. Standard Products: If available, and unless custom products or nonstandard 
options are specified, provide standard products of types that have been produced 
and used successfully in similar situations on other projects.

3. Owner reserves the right to limit selection to products with warranties not in conflict 
with requirements of the Contract Documents.

4. Where products are accompanied by the term "as selected," Architect will make 
selection.

5. Descriptive, performance, and reference standard requirements in the 
Specifications establish salient characteristics of products.
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B. Product Selection Procedures:

1. Product: Where Specifications name a single manufacturer and product, provide 
the named product that complies with requirements. Comparable products or 
substitutions for Contractor's convenience will not be considered.

2. Manufacturer/Source: Where Specifications name a single manufacturer or 
source, provide a product by the named manufacturer or source that complies with 
requirements. Comparable products or substitutions for Contractor's convenience 
will not be considered.

3. Products:

a. Restricted List: Where Specifications include a list of names of both 
manufacturers and products, provide one of the products listed that complies 
with requirements. Comparable products or substitutions for Contractor's 
convenience will not be considered unless otherwise indicated.

b. Nonrestricted List: Where Specifications include a list of names of both 
available manufacturers and products, provide one of the products listed, or 
an unnamed product, that complies with requirements. Comply with 
requirements in "Comparable Products" Article for consideration of an 
unnamed product.

4. Manufacturers:

a. Restricted List: Where Specifications include a list of manufacturers' names, 
provide a product by one of the manufacturers listed that complies with 
requirements. Comparable products or substitutions for Contractor's 
convenience will not be considered unless otherwise indicated.

b. Nonrestricted List: Where Specifications include a list of available 
manufacturers, provide a product by one of the manufacturers listed, or a 
product by an unnamed manufacturer, that complies with requirements. 
Comply with requirements in "Comparable Products" Article for 
consideration of an unnamed manufacturer's product.

5. Basis-of-Design Product: Where Specifications name a product, or refer to a 
product indicated on Drawings, and include a list of manufacturers, provide the 
specified or indicated product or a comparable product by one of the other named 
manufacturers. Drawings and Specifications indicate sizes, profiles, dimensions, 
and other characteristics that are based on the product named. Comply with 
requirements in "Comparable Products" Article for consideration of an unnamed 
product by one of the other named manufacturers.

C. Visual Matching Specification: Where Specifications require "match Architect's sample", 
provide a product that complies with requirements and matches Architect's sample. 
Architect's decision will be final on whether a proposed product matches.

1. If no product available within specified category matches and complies with other 
specified requirements, comply with requirements in Section 012500 "Substitution 
Procedures" for proposal of product.

D. Visual Selection Specification: Where Specifications include the phrase "as selected by 
Architect from manufacturer's full range" or similar phrase, select a product that complies 
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with requirements. Architect will select color, gloss, pattern, density, or texture from 
manufacturer's product line that includes both standard and premium items.

2.2 COMPARABLE PRODUCTS

A. Conditions for Consideration: Architect will consider Contractor's request for comparable 
product when the following conditions are satisfied. If the following conditions are not 
satisfied, Architect may return requests without action, except to record noncompliance 
with these requirements:

1. Evidence that the proposed product does not require revisions to the Contract 
Documents, that it is consistent with the Contract Documents and will produce the 
indicated results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named 
in the Specifications. Significant qualities include attributes such as performance, 
weight, size, durability, visual effect, and specific features and requirements 
indicated.

3. Evidence that proposed product provides specified warranty.
4. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners, if requested.
5. Samples, if requested.

PART 3 - EXECUTION (Not Used)

END OF SECTION 016000
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SECTION 017300 - EXECUTION

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 general administrative and procedural requirements governing 
execution of the Work including, but not limited to, the following:

1. Construction layout.
2. Field engineering and surveying.
3. Installation of the Work.
4. Cutting and patching.
5. Coordination of Owner-installed products.
6. Progress cleaning.
7. Starting and adjusting.
8. Protection of installed construction.
9. Correction of the Work.

B. Related Requirements:

1. Division 01 Section "Summary" for limits on use of Project site.
2. Division 01 Section "Submittal Procedures" for submitting surveys.
3. Division 01 Section "Closeout Procedures" for submitting final property survey with 

Project Record Documents, recording of Owner-accepted deviations from 
indicated lines and levels, and final cleaning.

1.3 DEFINITIONS

A. Cutting:  Removal of in-place construction necessary to permit installation or 
performance of other work.

B. Patching:  Fitting and repair work required to restore construction to original conditions 
after installation of other work.

1.4 INFORMATIONAL SUBMITTALS

A. Landfill Receipts:  Submit copy of receipts issued by a landfill facility, licensed to accept 
hazardous materials, for hazardous waste disposal.
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1.5 QUALITY ASSURANCE

A. Cutting and Patching:  Comply with requirements for and limitations on cutting and 
patching of construction elements.

1. Structural Elements:  When cutting and patching structural elements, notify 
Architect of locations and details of cutting and await directions from Architect 
before proceeding.  Shore, brace, and support structural elements during cutting 
and patching.  Do not cut and patch structural elements in a manner that could 
change their load-carrying capacity or increase deflection

2. Operational Elements:  Do not cut and patch operating elements and related 
components in a manner that results in reducing their capacity to perform as 
intended or that results in increased maintenance or decreased operational life or 
safety.  Operational elements include the following:

a. Primary operational systems and equipment.
b. Fire separation assemblies.
c. Air or smoke barriers.
d. Fire-suppression systems.
e. Mechanical systems piping and ducts.
f. Control systems.
g. Communication systems.
h. Fire-detection and -alarm systems.
i. Conveying systems.
j. Electrical wiring systems.
k. Operating systems of special construction.

3. Other Construction Elements:  Do not cut and patch other construction elements 
or components in a manner that could change their load-carrying capacity, that 
results in reducing their capacity to perform as intended, or that results in increased 
maintenance or decreased operational life or safety.  Other construction elements 
include but are not limited to the following:

a. Water, moisture, or vapor barriers.
b. Membranes and flashings.
c. Exterior curtain-wall construction.
d. Sprayed fire-resistive material.
e. Equipment supports.
f. Piping, ductwork, vessels, and equipment.
g. Noise- and vibration-control elements and systems.

4. Visual Elements:  Do not cut and patch construction in a manner that results in 
visual evidence of cutting and patching.  Do not cut and patch exposed 
construction in a manner that would, in Architect's opinion, reduce the building's 
aesthetic qualities.  Remove and replace construction that has been cut and 
patched in a visually unsatisfactory manner.
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B. Cutting and Patching Conference:  Before proceeding, meet at 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.

C. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's 
written recommendations and instructions for installation of products and equipment.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Existing Conditions:  The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed.  Before beginning sitework, 
investigate and verify the existence and location of underground utilities, and other 
construction affecting the Work.

1. Before construction, verify the location and invert elevation at points of connection 
of sanitary sewer, storm sewer, and water-service piping; underground electrical 
services, and other utilities.

2. Furnish location data for work related to Project that must be performed by public 
utilities serving Project site.

B. Examination and Acceptance of Conditions:  Before proceeding with each component of 
the Work, examine substrates, areas, and conditions, with Installer or Applicator present 
where indicated, for compliance with requirements for installation tolerances and other 
conditions affecting performance.  Record observations.

1. Examine roughing-in for mechanical and electrical systems to verify actual 
locations of connections before equipment and fixture installation.

2. Examine walls, floors, and roofs for suitable conditions where products and 
systems are to be installed.

3. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes or primers.

3.2 PREPARATION

A. Existing Utility Information:  Furnish information to local utility Owner that is necessary 
to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other 
utility appurtenances located in or affected by construction.  Coordinate with authorities 
having jurisdiction.

B. Field Measurements:  Take field measurements as required to fit the Work properly.  
Recheck measurements before installing each product.  Where portions of the Work are 
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indicated to fit to other construction, verify dimensions of other construction by field 
measurements before fabrication.  Coordinate fabrication schedule with construction 
progress to avoid delaying the Work.

C. Space Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings.

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the 
need for clarification of the Contract Documents caused by differing field conditions 
outside the control of Contractor, submit a request for information to Architect according 
to requirements in Division 01 Section "Project Management and Coordination."

3.3 CONSTRUCTION LAYOUT

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks.  If discrepancies 
are discovered, notify Architect promptly.

3.4 INSTALLATION

A. General:  Locate the Work and components of the Work accurately, in correct alignment 
and elevation, as indicated.

1. Make vertical work plumb and make horizontal work level.
2. Where space is limited, install components to maximize space available for 

maintenance and ease of removal for replacement.
3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.

B. Comply with manufacturer's written instructions and recommendations for installing 
products in applications indicated.

C. Install products at the time and under conditions that will ensure the best possible results.  
Maintain conditions required for product performance until Substantial Completion.

D. Conduct construction operations so no part of the Work is subjected to damaging 
operations or loading in excess of that expected during normal conditions of occupancy.

E. Sequence the Work and allow adequate clearances to accommodate movement of 
construction items on site and placement in permanent locations.

F. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.

G. Templates:  Obtain and distribute to the parties involved templates for work specified to 
be factory prepared and field installed.  Check Shop Drawings of other work to confirm 
that adequate provisions are made for locating and installing products to comply with 
indicated requirements.

H. Attachment:  Provide blocking and attachment plates and anchors and fasteners of 
adequate size and number to securely anchor each component in place, accurately 
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located and aligned with other portions of the Work.  Where size and type of attachments 
are not indicated, verify size and type required for load conditions.

1. Mounting Heights:  Where mounting heights are not indicated, mount components 
at heights directed by Architect.

2. Allow for building movement, including thermal expansion and contraction.
3. Coordinate installation of anchorages.  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.

I. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not 
indicated, arrange joints for the best visual effect.  Fit exposed connections together to 
form hairline joints.

J. Hazardous Materials:  Use products, cleaners, and installation materials that are not 
considered hazardous.

3.5 CUTTING AND PATCHING

A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  
Proceed with cutting and patching at the earliest feasible time, and complete without 
delay.

1. Cut in-place construction to provide for installation of other components or 
performance of other construction, and subsequently patch as required to restore 
surfaces to their original condition.

B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 
damaged during installation or cutting and patching operations, by methods and with 
materials so as not to void existing warranties.

C. Temporary Support:  Provide temporary support of work to be cut.

D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations.

E. Adjacent Occupied Areas:  Where interference with use of adjoining areas or interruption 
of free passage to adjoining areas is unavoidable, coordinate cutting and patching 
according to requirements in Division 01 Section "Summary."

F. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and 
similar operations, including excavation, using methods least likely to damage elements 
retained or adjoining construction.  If possible, review proposed procedures with original 
Installer; comply with original Installer's written recommendations.

1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping.  Cut holes and slots neatly to minimum size required, 
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and with minimum disturbance of adjacent surfaces.  Temporarily cover openings 
when not in use.

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed 
surfaces.

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or 
a diamond-core drill.

4. Excavating and Backfilling:  Comply with requirements in applicable Division 31 
Sections where required by cutting and patching operations.

5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to 
be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to 
prevent entrance of moisture or other foreign matter after cutting.

6. Proceed with patching after construction operations requiring cutting are complete.

G. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 
operations following performance of other work.  Patch with durable seams that are as 
invisible as practicable.  Provide materials and comply with installation requirements 
specified in other Sections, where applicable.

1. Inspection:  Where feasible, test and inspect patched areas after completion to 
demonstrate physical integrity of installation.

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will minimize 
evidence of patching and refinishing.

a. Clean piping, conduit, and similar features before applying paint or other 
finishing materials.

b. Restore damaged pipe covering to its original condition.

3. Floors and Walls:  Where walls or partitions that are removed extend one finished 
area into another, patch and repair floor and wall surfaces in the new space.  
Provide an even surface of uniform finish, color, texture, and appearance.  Remove 
in-place floor and wall coverings and replace with new materials, if necessary, to 
achieve uniform color and appearance.

a. Where patching occurs in a painted surface, prepare substrate and apply 
primer and intermediate paint coats appropriate for substrate over the patch, 
and apply final paint coat over entire unbroken surface containing the patch.  
Provide additional coats until patch blends with adjacent surfaces.

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an 
even-plane surface of uniform appearance.

H. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove 
paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

3.6 OWNER-INSTALLED PRODUCTS

A. Site Access:  Provide access to Project site for Owner's construction personnel.
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B. Coordination:  Coordinate construction and operations of the Work with work performed 
by Owner's construction personnel.

1. Construction Schedule:  Inform Owner of Contractor's preferred construction 
schedule for Owner's portion of the Work.  Adjust construction schedule based on 
a mutually agreeable timetable.  Notify Owner if changes to schedule are required 
due to differences in actual construction progress.

2. Preinstallation Conferences:  Include Owner's construction personnel at 
preinstallation conferences covering portions of the Work that are to receive 
Owner's work.  Attend preinstallation conferences conducted by Owner's 
construction personnel if portions of the Work depend on Owner's construction.

3.7 PROGRESS CLEANING

A. General:  Clean Project site and work areas daily, including common areas.  Enforce 
requirements strictly.  Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste 
materials and debris.

2. Do not hold waste materials more than seven days during normal weather or three 
days if the temperature is expected to rise above 80 deg F.

3. Containerize hazardous and unsanitary waste materials separately from other 
waste.  Mark containers appropriately and dispose of legally, according to 
regulations.

a. Use containers intended for holding waste materials of type to be stored.

4. Coordinate progress cleaning for joint-use areas where Contractor and other 
contractors are working concurrently.

B. Site:  Maintain Project site free of waste materials and debris.

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary 
for proper execution of the Work.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum 

the entire work area, as appropriate.

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning 
materials specifically recommended.  If specific cleaning materials are not 
recommended, use cleaning materials that are not hazardous to health or property and 
that will not damage exposed surfaces.

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary 
to ensure freedom from damage and deterioration at time of Substantial Completion.
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G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste 
materials down sewers or into waterways.  Comply with waste disposal requirements in 
Division 01 Section "Temporary Facilities and Controls."

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place.  Apply protective covering where required to ensure protection 
from damage or deterioration at Substantial Completion.

I. Clean and provide maintenance on completed construction as frequently as necessary 
through the remainder of the construction period.  Adjust and lubricate operable 
components to ensure operability without damaging effects.

J. 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.

3.8 STARTING AND ADJUSTING

A. Coordinate startup and adjusting of equipment and operating components with 
requirements in Division 01 Section "General Commissioning Requirements."

B. Start equipment and operating components to confirm proper operation.  Remove 
malfunctioning units, replace with new units, and retest.

C. Adjust equipment for proper operation.  Adjust operating components for proper 
operation without binding.

D. Test each piece of equipment to verify proper operation.  Test and adjust controls and 
safeties.  Replace damaged and malfunctioning controls and equipment.

E. Manufacturer's Field Service:  Comply with qualification requirements in Division 01 
Section "Quality Requirements."

3.9 PROTECTION OF INSTALLED CONSTRUCTION

A. Provide final protection and maintain conditions that ensure installed Work is without 
damage or deterioration at time of Substantial Completion.

B. Comply with manufacturer's written instructions for temperature and relative humidity.

END OF SECTION 017300
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SECTION 017329 - CUTTING AND PATCHING

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 procedural requirements for cutting and patching.

1.3 DEFINITIONS

A. Cutting:  Removal of in-place construction necessary to permit installation or 
performance of other Work.

B. Patching:  Fitting and repair work required to restore surfaces to original conditions after 
installation of other Work.

1.4 SUBMITTALS

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 
days before the time cutting and patching will be performed, requesting approval to 
proceed.  Include the following information:

1. Extent:  Describe cutting and patching, show how they will be performed, and 
indicate why they cannot be avoided.

2. Changes to In-Place Construction:  Describe anticipated results.  Include changes 
to structural elements and operating components as well as changes in building's 
appearance and other significant visual elements.

3. Products:  List products to be used and firms or entities that will perform the Work.
4. Dates:  Indicate when cutting and patching will be performed.
5. Utility Services and Mechanical/Electrical Systems:  List services/systems that 

cutting and patching procedures will disturb or affect.  List services/systems that 
will be relocated and those that will be temporarily out of service.  Indicate how 
long services/systems will be disrupted.

6. Structural Elements:  Where cutting and patching involve adding reinforcement to 
structural elements, submit details and engineering calculations showing 
integration of reinforcement with original structure.

7. Approval:  Obtain approval of cutting and patching proposal before cutting and 
patching.  Approval does not waive right to later require removal and replacement 
of unsatisfactory work.
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1.5 QUALITY ASSURANCE

A. Structural Elements:  Do not cut and patch structural elements in a manner that could 
change their load-carrying capacity or load-deflection ratio.

B. Operational Elements:  Do not cut and patch operating elements and related 
components in a manner that results in reducing their capacity to perform as intended or 
that result in increased maintenance or decreased operational life or safety.  Operating 
elements include the following:

1. Primary operational systems and equipment.
2. Fire-suppression systems.
3. Mechanical systems piping and ducts.
4. Control systems.
5. Communication systems.
6. Conveying systems.
7. Electrical wiring systems.
8. Operating systems of special construction in Division 13 Sections.

C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related 
components in a manner that could change their load-carrying capacity that results in 
reducing their capacity to perform as intended, or that result in increased maintenance 
or decreased operational life or safety.  Miscellaneous elements include the following:

1. Water, moisture, or vapor barriers.
2. Membranes and flashings.
3. Exterior curtain-wall construction.
4. Equipment supports.
5. Piping, ductwork, vessels, and equipment.
6. Noise- and vibration-control elements and systems.

D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching.  Do not cut and patch construction exposed on the 
exterior or in occupied spaces in a manner that would, in Architect's opinion, reduce the 
building's aesthetic qualities.  Remove and replace construction that has been cut and 
patched in a visually unsatisfactory manner.

1.6 WARRANTY

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 
damaged during cutting and patching operations, by methods and with materials so as 
not to void existing warranties.

PART 2 - PRODUCTS

2.1 MATERIALS

A. General:  Comply with requirements specified in other Sections.

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, 
use materials that visually match in-place adjacent surfaces to the fullest extent possible.
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1. If identical materials are unavailable or cannot be used, use materials that, when 
installed, will match the visual and functional performance of in-place materials.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces to be cut and patched and conditions under which cutting and patching 
are to be performed.

1. Compatibility:  Before patching, verify compatibility with and suitability of 
substrates, including compatibility with in-place finishes or primers.

2. Proceed with installation only after unsafe or unsatisfactory conditions have been 
corrected.

3.2 PREPARATION

A. Temporary Support:  Provide temporary support of Work to be cut.

B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations.

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free 
passage to adjoining areas.

3.3 PERFORMANCE

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting 
and patching at the earliest feasible time, and complete without delay.

1. Cut in-place construction to provide for installation of other components or 
performance of other construction, and subsequently patch as required to restore 
surfaces to their original condition.

B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and 
similar operations, including excavation, using methods least likely to damage elements 
retained or adjoining construction.  If possible, review proposed procedures with original 
Installer; comply with original Installer's written recommendations.

1. In general, use hand or small power tools designed for sawing and 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. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed 
surfaces.

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or 
a diamond-core drill.
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4. Excavating and Backfilling:  Comply with requirements in applicable Division 31 
Sections where required by cutting and patching operations.

5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to 
be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to 
prevent entrance of moisture or other foreign matter after cutting.

6. Proceed with patching after construction operations requiring cutting are complete.

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 
operations following performance of other Work.  Patch with durable seams that are as 
invisible as possible.  Provide materials and comply with installation requirements 
specified in other Sections.

1. Inspection:  Where feasible, test and inspect patched areas after completion to 
demonstrate integrity of installation.

2. Exposed Finishes:  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.

a. Clean piping, conduit, and similar features before applying paint or other 
finishing materials.

b. Restore damaged pipe covering to its original condition.

3. Floors and Walls:  Where walls or partitions that are removed extend one finished 
area into another, patch and repair floor and wall surfaces in the new space.  
Provide an even surface of uniform finish, color, texture, and appearance.  Remove 
in-place floor and wall coverings and replace with new materials, if necessary, to 
achieve uniform color and appearance.

a. Where patching occurs in a painted surface, apply primer and intermediate 
paint coats over the patch and apply final paint coat over entire unbroken 
surface containing the patch.  Provide additional coats until patch blends with 
adjacent surfaces.

4. Ceilings:  Patch, repair, or re-hang in-place ceilings as necessary to provide an 
even-plane surface of uniform appearance.

D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  
Completely remove paint, mortar, oils, putty, and similar materials.

END OF SECTION 017329
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SECTION 017700 - CLOSEOUT 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 administrative and procedural requirements for contract closeout, 
including, but not limited to, the following:

1. Substantial Completion procedures.
2. Final completion procedures.
3. Warranties.
4. Final cleaning.
5. Repair of the Work.

B. Related Requirements:

1. Division 01 Section "Execution" for progress cleaning of Project site.
2. Division 01 Section "Operation and Maintenance Data" for operation and 

maintenance manual requirements.
3. Division 01 Section "Project Record Documents" for submitting record Drawings, 

record Specifications, and record Product Data.
4. Divisions 02 through 33 Sections for specific closeout and special cleaning 

requirements for the Work in those Sections.

1.3 ACTION SUBMITTALS

A. Product Data:  For cleaning agents.

B. Contractor's List of Incomplete Items:  Initial submittal at Substantial Completion.

C. Certified List of Incomplete Items:  Final submittal at Final Completion.

1.4 CLOSEOUT SUBMITTALS

A. Certificates of Release:  From authorities having jurisdiction.

B. Certificate of Insurance:  For continuing coverage.

C. Field Report:  For pest control inspection.
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1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Schedule of Maintenance Material Items:  For maintenance material submittal items 
specified in other Sections.

1.6 SUBSTANTIAL COMPLETION PROCEDURES

A. Contractor's List of Incomplete Items:  Prepare and submit a list of items to be completed 
and corrected (Contractor's punch list), indicating the value of each item on the list and 
reasons why the Work is incomplete.

B. Submittals Prior to Substantial Completion:  Complete the following a minimum of 10 
days prior to requesting inspection for determining date of Substantial Completion.  List 
items below that are incomplete at time of request.

1. Certificates of Release:  Obtain and submit releases from authorities having 
jurisdiction permitting Owner unrestricted use of the Work and access to services 
and utilities.  Include occupancy permits, operating certificates, and similar 
releases.

2. Submit closeout submittals specified in other Division 01 Sections, including 
project record documents, operation and maintenance manuals, final completion 
construction photographic documentation, damage or settlement surveys, property 
surveys, and similar final record information.

3. Submit closeout submittals specified in individual Divisions 02 through 33 
Sections, including specific warranties, workmanship bonds, maintenance service 
agreements, final certifications, and similar documents.

4. Submit maintenance material submittals specified in individual 
Divisions 02 through 33 Sections, including tools, spare parts, extra materials, and 
similar items, and deliver to location designated by Architect.  Label with 
manufacturer's name and model number where applicable.

a. Schedule of Maintenance Material Items:  Prepare and submit schedule of 
maintenance material submittal items, including name and quantity of each 
item and name and number of related Specification Section.  Obtain 
Architect's signature for receipt of submittals.

5. Submit test/adjust/balance records.
6. Submit sustainable design submittals required in Division 01 sustainable design 

requirements Section and in individual Division 02 through 33 Sections.
7. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance.

C. Procedures Prior to Substantial Completion:  Complete the following a minimum of 10 
days prior to requesting inspection for determining date of Substantial Completion.  List 
items below that are incomplete at time of request.

1. Advise Owner of pending insurance changeover requirements.
2. Make final changeover of permanent locks and deliver keys to Owner.  Advise 

Owner's personnel of changeover in security provisions.
3. Complete startup and testing of systems and equipment.



Clinton County Conservation
Conservation Office Remodel & Addition

Origin Design Project No. 22163 CLOSEOUT PROCEDURES
017700 - 3

4. Perform preventive maintenance on equipment used prior to Substantial 
Completion.

5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 
equipment, and systems.  Submit demonstration and training video recordings 
specified in Division 01 Section "Demonstration and Training."

6. Advise Owner of changeover in heat and other utilities.
7. Participate with Owner in conducting inspection and walkthrough with local 

emergency responders.
8. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements.
9. Complete final cleaning requirements, including touchup painting.
10. Touch up and otherwise repair and restore marred exposed finishes to eliminate 

visual defects.

D. Inspection:  Submit a written request for inspection to determine Substantial Completion 
a minimum of 10 days prior to date the work will be completed and ready for final 
inspection and tests.  On receipt of request, Architect will either proceed with inspection 
or notify Contractor of unfulfilled requirements.  Architect will prepare the Certificate of 
Substantial Completion after inspection or will notify Contractor of items, either on 
Contractor's list or additional items identified by Architect, that must be completed or 
corrected before certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for final 
completion.

1.7 FINAL COMPLETION PROCEDURES

A. Submittals Prior to Final Completion:  Before requesting final inspection for determining 
final completion, complete the following:

1. Submit a final Application for Payment according to Division 01 Section "Payment 
Procedures."

2. Certified List of Incomplete Items:  Submit certified copy of Architect's Substantial 
Completion inspection list of items to be completed or corrected (punch list), 
endorsed and dated by Architect.  Certified copy of the list shall state that each 
item has been completed or otherwise resolved for acceptance.

3. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage 
complying with insurance requirements.

4. Submit pest-control final inspection report.

B. Inspection:  Submit a written request for final inspection to determine acceptance a 
minimum of 10 days prior to date the work will be completed and ready for final inspection 
and tests.  On receipt of request, Architect will either proceed with inspection or notify 
Contractor of unfulfilled requirements.  Architect will prepare a final Certificate for 
Payment after inspection or will notify Contractor of construction that must be completed 
or corrected before certificate will be issued.
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1. Reinspection:  Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected.

1.8 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. Organization of List:  Include name and identification of each space and area affected 
by construction operations for incomplete items and items needing correction including, 
if necessary, areas disturbed by Contractor that are outside the limits of construction.

1. Organize list of spaces in sequential order, starting with exterior areas first.
2. Organize items applying to each space by major element, including categories for 

ceiling, individual walls, floors, equipment, and building systems.
3. Include the following information at the top of each page:

a. Project name.
b. Date.
c. Name of Architect.
d. Name of Contractor.
e. Page number.

4. Submit list of incomplete items in the following format:

a. MS Excel electronic file.  Architect will return annotated file.

1.9 SUBMITTAL OF PROJECT WARRANTIES

A. Time of Submittal:  Submit written warranties on request of Architect for designated 
portions of the Work where commencement of warranties other than date of Substantial 
Completion is indicated, or when delay in submittal of warranties might limit Owner's 
rights under warranty.

B. Partial Occupancy:  Submit properly executed warranties within 15days of completion of 
designated portions of the Work that are completed and occupied or used by Owner 
during construction period by separate agreement with Contractor.

C. Organize warranty documents into an orderly sequence based on the table of contents 
of Project Manual.

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf 
binders, thickness as necessary to accommodate contents, and sized to receive 
8-1/2-by-11-inch paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  
Mark 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 Installer.

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor.

4. Warranty Electronic File:  Scan warranties and bonds and assemble complete 
warranty and bond submittal package into a single indexed electronic PDF file with 
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links enabling navigation to each item.  Provide bookmarked table of contents at 
beginning of document.

D. Provide additional copies of each warranty to include in operation and maintenance 
manuals.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION

3.1 FINAL CLEANING

A. General:  Perform final cleaning.  Conduct cleaning and waste-removal operations to 
comply with local laws and ordinances and Federal and local environmental and 
antipollution regulations.

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  
Clean each surface or unit to condition expected in an average commercial building 
cleaning and maintenance program.  Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for 
certification of Substantial Completion for entire Project or for a designated portion 
of Project:

a. Clean Project site, yard, and grounds, in areas disturbed by construction 
activities, including landscape development areas, of rubbish, waste 
material, litter, and other foreign substances.

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and 
other foreign deposits.

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 
surface.

d. Remove tools, construction equipment, machinery, and surplus material 
from Project site.

e. Remove snow and ice to provide safe access to building.
f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 

condition, free of stains, films, and similar foreign substances.  Avoid 
disturbing natural weathering of exterior surfaces.  Restore reflective 
surfaces to their original condition.

g. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar 
spaces.
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h. Sweep concrete floors broom clean in unoccupied spaces.
i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 

clean according to manufacturer's recommendations if visible soil or stains 
remain.

j. Clean transparent materials, including mirrors and glass in doors and 
windows.  Remove glazing compounds and other noticeable, vision-
obscuring materials.  Polish mirrors and glass, taking care not to scratch 
surfaces.

k. Remove labels that are not permanent.
l. Wipe surfaces of mechanical and electrical equipment, and similar 

equipment.  Remove excess lubrication, paint and mortar droppings, and 
other foreign substances.

m. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure.

n. Replace disposable air filters and clean permanent air filters.  Clean exposed 
surfaces of diffusers, registers, and grills.

o. Clean ducts, blowers, and coils if units were operated without filters during 
construction or that display contamination with particulate matter on 
inspection.

1) Clean HVAC system in compliance with NADCA Standard 1992-01.  
Provide written report on completion of cleaning.

p. Clean light fixtures, lamps, globes, and reflectors to function with full 
efficiency.

q. Leave Project clean and ready for occupancy.

C. Construction Waste Disposal:  Comply with waste disposal requirements in Division 01 
Section "Temporary Facilities and Controls."

3.2 REPAIR OF THE WORK

A. Complete repair and restoration operations before requesting inspection for 
determination of Substantial Completion.

B. Repair or remove and replace defective construction.  Repairing includes replacing 
defective parts, refinishing damaged surfaces, touching up with matching materials, and 
properly adjusting operating equipment.  Where damaged or worn items cannot be 
repaired or restored, provide replacements.  Remove and replace operating components 
that cannot be repaired. Restore damaged construction and permanent facilities used 
during construction to specified condition.

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, 
and other damaged transparent materials.

2. Touch up and otherwise repair and restore marred or exposed finishes and 
surfaces.  Replace finishes and surfaces that that already show evidence of repair 
or restoration.
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a. Do not paint over "UL" and other required labels and identification, including 
mechanical and electrical nameplates.  Remove paint applied to required 
labels and identification.

3. Replace parts subject to operating conditions during construction that may impede 
operation or reduce longevity.

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective 
and noisy starters in fluorescent and mercury vapor fixtures to comply with 
requirements for new fixtures.

END OF SECTION 017700
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SECTION 017823 - 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. 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. Product maintenance manuals.
5. Systems and equipment maintenance manuals.

B. Related Requirements:

1. Division 01 Section "Submittal Procedures" for submitting copies of submittals for 
operation and maintenance manuals.

2. Divisions 02 through 33 Sections for specific operation and maintenance manual 
requirements for the Work in those Sections.

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 CLOSEOUT SUBMITTALS

A. Manual Content:  Operations and maintenance manual content is specified in individual 
Specification Sections to be reviewed at the time of Section submittals.  Submit reviewed 
manual content formatted and organized as required by this Section.

1. Architect will comment on whether content of operations and maintenance 
submittals are acceptable.

2. Where applicable, clarify and update reviewed manual content to correspond to 
revisions and field conditions.

B. Format:  Submit operations and maintenance manuals in the following format:
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1.  Three paper copies.  Include a complete operation and maintenance directory.  
Enclose title pages and directories in clear plastic sleeves.

PART 2 - PRODUCTS

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY

A. Directory:  Prepare a single, comprehensive directory of emergency, operation, and 
maintenance data and materials, listing items and their location to facilitate ready access 
to desired information.  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 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

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:  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.
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5. Name and contact information for Contractor.
6. Name and contact information for Construction Manager.
7. Name and contact information for Architect.
8. Name and contact information for Commissioning Authority.
9. Names and contact information for major consultants to the Architect that designed 

the systems contained in the manuals.
10. 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.

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.

E. Manuals, Electronic Files:  Submit manuals in the form of a multiple file composite 
electronic PDF file for each manual type required.

1. Electronic Files:  Use electronic files prepared by manufacturer where available.  
Where scanning of paper documents is required, configure scanned file for 
minimum readable file size.

2. File Names and Bookmarks:  Enable bookmarking of individual documents based 
on file names.  Name document files to correspond to system, subsystem, and 
equipment names used in manual directory and table of contents.  Group 
documents for each system and subsystem into individual composite bookmarked 
files, then create composite manual, so that resulting bookmarks reflect the 
system, subsystem, and equipment names in a readily navigated file tree.  
Configure electronic manual to display bookmark panel on opening file.

F. Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled 
volumes.

1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, sized to hold 8-1/2-by-11-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, and indicate Specification Section number on bottom of spine.  
Indicate volume number for multiple-volume sets.
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2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the 
manual.  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 storage media 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.
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.
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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.  Use designations for systems 
and equipment indicated on Contract Documents.

2. Performance and design criteria if Contractor has 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.  Use designations for products indicated on 
Contract Documents.

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.
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.
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2.5 PRODUCT MAINTENANCE MANUALS

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 and drawing or 
schedule designation or identifier where applicable.

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.

2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

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 and drawing or schedule designation or identifier where applicable.
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C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance 
documentation including the following information for each component part or piece of 
equipment:

1. Standard 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 video recording, 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.

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.
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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."

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 017839 - PROJECT RECORD DOCUMENTS

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 project record 
documents, including the following:
1. Record Drawings.
2. Record Specifications.
3. Record Product Data.
4. Miscellaneous record submittals.

B. Related Requirements:
1. Division 01 Section "Execution" for final property survey.
2. Division 01 Section "Closeout Procedures" for general closeout procedures.
3. Division 01 Section "Operation and Maintenance Data" for operation and 

maintenance manual requirements.
4. Divisions 02 through 33 Sections for specific requirements for project record 

documents of the Work in those Sections.

1.3 CLOSEOUT SUBMITTALS

A. Record Drawings:  Comply with the following:
1. Number of Copies:  Submit one set(s) of marked-up record prints.
2. Number of Copies:  Submit copies of record Drawings as follows:

a. Initial Submittal:
1) Submit one paper-copy set(s) of marked-up record prints.
2) Submit PDF electronic files of scanned record prints and one of file 

prints.
3) Submit record digital data files and one set(s) of plots.
4) Architect will indicate whether general scope of changes, additional 

information recorded, and quality of drafting are acceptable.

b. Final Submittal:
1) Submit three paper-copy set(s) of marked-up record prints.
2) Submit PDF electronic files of scanned record prints and three set(s) 

of prints.
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3) Print each drawing, whether or not changes and additional information 
were recorded.

c. Final Submittal:
1) Submit one paper-copy set(s) of marked-up record prints.
2) Submit record digital data files and three set(s) of record digital data 

file plots.
3) Plot each drawing file, whether or not changes and additional 

information were recorded.

B. Record Specifications:  Submit one paper copy of Project's Specifications, including 
addenda and contract modifications.

C. Record Product Data:  Submit one paper copy of each submittal.
1. Where record Product Data are required as part of operation and maintenance 

manuals, additional submittal is not required.

D. Miscellaneous Record Submittals:  See other Specification Sections for miscellaneous 
record-keeping requirements and submittals in connection with various construction 
activities.  Submit one paper copy of each submittal.

E. Reports:  Submit written report indicating items incorporated into project record 
documents concurrent with progress of the Work, including revisions, concealed 
conditions, field changes, product selections, and other notations incorporated.

PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints:  Maintain one set of marked-up paper copies of the Contract Drawings 
and Shop Drawings, incorporating new and revised drawings as modifications are 
issued.
1. Preparation:  Mark record prints to show the actual installation where installation 

varies from that shown originally.  Require individual or entity who obtained record 
data, whether individual or entity is Installer, subcontractor, or similar entity, to 
provide information for preparation of corresponding marked-up record prints.
a. Give particular attention to information on concealed elements that would be 

difficult to identify or measure and record later.
b. Accurately record information in an acceptable drawing technique.
c. Record data as soon as possible after obtaining it.
d. Record and check the markup before enclosing concealed installations.
e. Cross-reference record prints to corresponding archive photographic 

documentation.

2. Content:  Types of items requiring marking include, but are not limited to, the 
following:
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a. Dimensional changes to Drawings.
b. Revisions to details shown on Drawings.
c. Depths of foundations below first floor.
d. Locations and depths of underground utilities.
e. Revisions to routing of piping and conduits.
f. Revisions to electrical circuitry.
g. Actual equipment locations.
h. Duct size and routing.
i. Locations of concealed internal utilities.
j. Changes made by Change Order or Construction Change Directive.
k. Changes made following Architect's written orders.
l. Details not on the original Contract Drawings.
m. Field records for variable and concealed conditions.
n. Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings and Shop Drawings completely and accurately.  Use 
personnel proficient at recording graphic information in production of marked-up 
record prints.

4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish 
between changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or 
omitted from original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable.

2.2 RECORD SPECIFICATIONS

A. Preparation:  Mark Specifications to indicate the actual product installation where 
installation varies from that indicated in Specifications, addenda, and contract 
modifications.

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, 
and equipment furnished, including substitutions and product options selected.

3. Record the name of manufacturer, supplier, Installer, and other information 
necessary to provide a record of selections made.

4. For each principal product, indicate whether record Product Data has been 
submitted in operation and maintenance manuals instead of submitted as record 
Product Data.

5. Note related Change Orders, record Product Data, and record Drawings where 
applicable.

B. Format:  Submit record Specifications as paper copy.

2.3 RECORD PRODUCT DATA

A. Preparation:  Mark Product Data to indicate the actual product installation where 
installation varies substantially from that indicated in Product Data submittal.
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1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later.

2. Include significant changes in the product delivered to Project site and changes in 
manufacturer's written instructions for installation.

3. Note related Change Orders, Record Specifications, and record Drawings where 
applicable.

B. Format:  Submit record Product Data as paper copy.

1. Include record Product Data directory organized by Specification Section number 
and title, electronically linked to each item of record Product Data.

2.4 MISCELLANEOUS RECORD SUBMITTALS

A. Assemble miscellaneous records required by other Specification Sections for 
miscellaneous record keeping and submittal in connection with actual performance of 
the Work.  Bind or file miscellaneous records and identify each, ready for continued use 
and reference.

B. Format:  Submit miscellaneous record submittals as paper copy.

1. Include miscellaneous record submittals directory organized by Specification 
Section number and title, electronically linked to each item of miscellaneous record 
submittals.

PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording:  Maintain one copy of each submittal during the construction period for 
project record document purposes.  Post changes and revisions to project record 
documents as they occur; do not wait until end of Project.

B. Maintenance of Record Documents and Samples:  Store record documents and 
Samples in the field office apart from the Contract Documents used for construction.  Do 
not use project record documents for construction purposes.  Maintain record documents 
in good order and in a clean, dry, legible condition, protected from deterioration and loss.  
Provide access to project record documents for Architect's and Construction Manager's 
reference during normal working hours.

END OF SECTION 017839
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SECTION 024119 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Demolition and removal of selected portions of building or structure.
2. Salvage of existing items to be reused or recycled.

1.2 MATERIALS OWNERSHIP

A. Unless otherwise indicated, demolition waste becomes property of Contractor.

B. Historic items, relics, antiques, and similar objects including, but not limited to, 
cornerstones and their contents, commemorative plaques and tablets, and other items 
of interest or value to Owner that may be uncovered during demolition remain the 
property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.

1.3 INFORMATIONAL SUBMITTALS

A. Proposed Protection Measures: Submit report, including Drawings, that indicates the 
measures proposed for protecting individuals and property, for environmental 
protection, for dust control and, for noise control. Indicate proposed locations and 
construction of barriers.

B. Schedule of selective demolition activities with starting and ending dates for each 
activity.

1.4 CLOSEOUT SUBMITTALS

A. Inventory of items that have been removed and salvaged.

1.5 FIELD CONDITIONS

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 
Conduct selective demolition so Owner's operations will not be disrupted.

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner 
as far as practical.



Clinton County Conservation
Conservation Office Remodel & Addition

Origin Design Project No. 22163 SELECTIVE DEMOLITION
024119 - 2

C. Notify Architect of discrepancies between existing conditions and Drawings before 
proceeding with selective demolition.

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in 
the Work.
1. If suspected hazardous materials are encountered, do not disturb; immediately 

notify Architect and Owner. Hazardous materials will be removed by Owner under 
a separate contract.

E. Storage or sale of removed items or materials on-site is not permitted.

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.

G. Arrange selective demolition schedule so as not to interfere with Owner's operations.

1.6 WARRANTY

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or 
damaged during selective demolition, by methods and with materials and using approved 
contractors so as not to void existing warranties.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning selective demolition. Comply with hauling and disposal regulations of 
authorities having jurisdiction.

B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that utilities have been disconnected and capped before starting selective 
demolition operations.

B.  Perform an engineering survey of condition of building to determine whether removing 
any element might result in structural deficiency or unplanned collapse of any portion of 
structure or adjacent structures during selective building demolition operations.

C. Inventory and record the condition of items to be removed and salvaged.
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3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain 
and protect them against damage.

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems serving 
areas to be selectively demolished.
1. Arrange to shut off utilities with utility companies.
2. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that 
maintain continuity of services/systems to other parts of building.

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and 
HVAC systems, equipment, and components indicated on Drawings to be 
removed.

3.3 PROTECTION

A. Temporary Protection: Provide temporary barricades and other protection required to 
prevent injury to people and damage to adjacent buildings and facilities to remain.

B. Remove temporary barricades and protections where hazards no longer exist.

3.4 SELECTIVE DEMOLITION

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within 
limitations of governing regulations and as follows:

1. Neatly cut openings and holes plumb, square, and true to dimensions required. 
Use cutting methods least likely to damage construction to remain or adjoining 
construction. Use hand tools or small power tools designed for sawing or grinding, 
not hammering and chopping. Temporarily cover openings to remain.

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid 
marring existing finished surfaces.

3. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as duct and pipe interiors, verify condition and contents 
of hidden space before starting flame-cutting operations. Maintain portable fire-
suppression devices during flame-cutting operations.

4. Maintain fire watch during and for at least 2 hours after flame-cutting operations.
5. Locate selective demolition equipment and remove debris and materials so as not 

to impose excessive loads on supporting walls, floors, or framing.
6. Dispose of demolished items and materials promptly.

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and 
other adjacent occupied and used facilities.

C. Removed and Salvaged Items:



Clinton County Conservation
Conservation Office Remodel & Addition

Origin Design Project No. 22163 SELECTIVE DEMOLITION
024119 - 4

1. Clean salvaged items.
2. Pack or crate items after cleaning. Identify contents of containers.
3. Store items in a secure area until delivery to Owner.
4. Transport items to Owner's storage area on-site designated by Owner.
5. Protect items from damage during transport and storage.

D. Removed and Reinstalled Items:

1. Clean and repair items to functional condition adequate for intended reuse.
2. Pack or crate items after cleaning and repairing. Identify contents of containers.
3. Protect items from damage during transport and storage.
4. Reinstall items in locations indicated. Comply with installation requirements for 

new materials and equipment. Provide connections, supports, and miscellaneous 
materials necessary to make item functional for use indicated.

E. Existing Items to Remain: Protect construction indicated to remain against damage and 
soiling during selective demolition. When permitted by Architect, items may be removed 
to a suitable, protected storage location during selective demolition and cleaned and 
reinstalled in their original locations after selective demolition operations are complete.

3.5 CLEANING

A. Remove demolition waste materials from Project site and recycle or dispose of them 
according to Section 017419 "Construction Waste Management and Disposal."

1. Do not allow demolished materials to accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas.
3. Remove debris from elevated portions of building by chute, hoist, or other device 

that will convey debris to grade level in a controlled descent.
4. Comply with requirements specified in Section 017419 "Construction Waste 

Management and Disposal."

B. Burning: Do not burn demolished materials.

C. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective 
demolition operations began.

END OF SECTION 024119
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SECTION 031000 - CONCRETE FORMING 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. Section Includes:

1. Form-facing material for cast-in-place concrete.

B. Related Requirements:

1. Section 321313 "Concrete Paving" for formwork related to concrete pavement 
and walks.

2. Section 321316 "Decorative Concrete Paving" for formwork related to decorative 
concrete pavement and walks.

1.3 DEFINITIONS

A. Form-Facing Material: Temporary structure or mold for the support of concrete while 
the concrete is setting and gaining sufficient strength to be self-supporting.

B. Formwork: The total system of support of freshly placed concrete, including the mold or 
sheathing that contacts the concrete, as well as supporting members, hardware, and 
necessary bracing.

1.4 ACTION SUBMITTALS

A. Product Data: For each of the following:

1. Exposed surface form-facing material.
2. Form ties.
3. Form-release agent.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Form Liners: Store form liners under cover to protect from sunlight.
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PART 2 - PRODUCTS

2.1 FORM-FACING MATERIALS

A. As-Cast Surface Form-Facing Material:

1. Provide continuous, true, and smooth concrete surfaces.
2. Furnish in largest practicable sizes to minimize number of joints.
3. Acceptable Materials: As required to comply with Surface Finish designations 

specified in Section 033000 "Cast-In-Place Concrete, and as follows:
a. Plywood, metal, or other approved panel materials.
b. Exterior-grade plywood panels, suitable for concrete forms, complying with 

DOC PS 1, and as follows:
1) APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed.
2) APA Plyform Class I, B-B or better; mill oiled and edge sealed.

B. Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another 
approved material.

1. Provide lumber dressed on at least two edges and one side for tight fit.

2.2 RELATED MATERIALS

A. Reglets: Fabricate reglets of not less than 0.022-inch- thick, galvanized-steel sheet. 
Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or 
debris.

B. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, 
with bent tab anchors. Temporarily fill or cover face opening of slots to prevent 
intrusion of concrete or debris.

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.

D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.

E. Form-Release Agent: Commercially formulated form-release agent that does not bond 
with, stain, or adversely affect concrete surfaces and does not impair subsequent 
treatments of concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
2. Form release agent for form liners shall be acceptable to form liner manufacturer.

F. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or 
metal form ties designed to resist lateral pressure of fresh concrete on forms and to 
prevent spalling of concrete on removal.

1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of 
exposed concrete surface.
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2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in 
concrete surface.

3. Furnish ties with integral water-barrier plates to walls indicated to receive 
dampproofing or waterproofing.

PART 3 - EXECUTION

3.1 INSTALLATION OF FORMWORK

A. Comply with ACI 301.

B. Construct formwork, so concrete members and structures are of size, shape, 
alignment, elevation, and position indicated, within tolerance limits of ACI 117 and to 
comply with the Surface Finish designations specified in Section 033000 "Cast-In-
Place Concrete" for as-cast finishes .

C. Limit concrete surface irregularities as follows:

1. Surface Finish-2.0: ACI 117 Class B, 1/4 inch.

D. Construct forms tight enough to prevent loss of concrete mortar.

1. Minimize joints.
2. Exposed Concrete: Symmetrically align joints in forms.

E. Construct removable forms for easy removal without hammering or prying against 
concrete surfaces.

1. Provide crush or wrecking plates where stripping may damage cast-concrete 
surfaces.

2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.
3. Install keyways, reglets, recesses, and other accessories, for easy removal.

F. Do not use rust-stained, steel, form-facing material.

G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve 
required elevations and slopes in finished concrete surfaces.

1. Provide and secure units to support screed strips
2. Use strike-off templates or compacting-type screeds.

H. Provide temporary openings for cleanouts and inspection ports where interior area of 
formwork is inaccessible.

1. Close openings with panels tightly fitted to forms and securely braced to prevent 
loss of concrete mortar.

2. Locate temporary openings in forms at inconspicuous locations.

I.  Chamfer exterior corners and edges of permanently exposed concrete.
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J. At construction joints, overlap forms onto previously placed concrete not less than 12 
inches.

K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work.

1. Determine sizes and locations from trades providing such items.
2. Obtain written approval of Architect prior to forming openings not indicated on 

Drawings.

L. Construction and Movement Joints:

1. Construct joints true to line with faces perpendicular to surface plane of concrete.
2. Install so strength and appearance of concrete are not impaired, at locations 

indicated or as approved by Architect.
3. Place joints perpendicular to main reinforcement.
4. Space vertical joints in walls as follows .

a. Locate joints beside piers integral with walls, near corners, and in 
concealed locations where possible.

M. Provide temporary ports or openings in formwork where required to facilitate cleaning 
and inspection.

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, 
to allow flushing water to drain.

2. Close temporary ports and openings with tight-fitting panels, flush with inside 
face of form, and neatly fitted, so joints will not be apparent in exposed concrete 
surfaces.

N. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, 
dirt, and other debris just before placing concrete.

O. Retighten forms and bracing before placing concrete, as required, to prevent mortar 
leaks and maintain proper alignment.

P. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement.

3.2 INSTALLATION OF EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining 
work that is attached to or supported by cast-in-place concrete.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished 
with items to be embedded.

2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC 303.

3. Install reglets to receive waterproofing and to receive through-wall flashings in 
outer face of concrete frame at exterior walls, where flashing is shown at lintels, 
shelf angles, and other conditions.
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4. Install dovetail anchor slots in concrete structures, as indicated on Drawings.
5. Clean embedded items immediately prior to concrete placement.

3.3 REMOVING AND REUSING FORMS

A. Formwork for sides of beams, walls, columns, and similar parts of the Work that does 
not support weight of concrete may be removed after cumulatively curing at not less 
than 50 deg F for 24 hours after placing concrete. Concrete has to be hard enough to 
not be damaged by form-removal operations and curing and protection operations 
need to be maintained.

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that 
support weight of concrete in place until concrete has achieved at least 70 
percent of its 28-day design compressive strength.

2. Remove forms only if shores have been arranged to permit removal of forms 
without loosening or disturbing shores.

B. Clean and repair surfaces of forms to be reused in the Work.

1. Split, frayed, delaminated, or otherwise damaged form-facing material are 
unacceptable for exposed surfaces.

2. Apply new form-release agent.

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close 
joints.

1. Align and secure joints to avoid offsets.
2. Do not use patched forms for exposed concrete surfaces unless approved by 

Architect.

END OF SECTION 031000
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SECTION 032000 - CONCRETE REINFORCING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Steel reinforcement bars.
2. Welded-wire reinforcement.

1.2 ACTION SUBMITTALS

A. Shop Drawings: Comply with ACI SP-066:

1. Include placing drawings that detail fabrication, bending, and placement.
2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent 

bar diagrams, bar arrangement, location of splices, lengths of lap splices, details 
of mechanical splice couplers, details of welding splices, tie spacing, hoop 
spacing, and supports for concrete reinforcement.

B. Construction Joint Layout: Indicate proposed construction joints required to build the 
structure.

1. Location of construction joints is subject to approval of Architect.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending 
and damage.

1. Store reinforcement to avoid contact with earth.

PART 2 - PRODUCTS

2.1 STEEL REINFORCEMENT

A. Reinforcing Bars: ASTM A615/A615M, Grade 60, deformed.

B. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from 
as-drawn steel wire into flat sheets.
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2.2 FABRICATING REINFORCEMENT

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

PART 3 - EXECUTION

3.1 PREPARATION

A. Protection of In-Place Conditions:

1. Do not cut or puncture vapor retarder.
2. Repair damage and reseal vapor retarder before placing concrete.

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials 
that reduce bond to concrete.

3.2 INSTALLATION OF STEEL REINFORCEMENT

A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting 
reinforcement.

B. Accurately position, support, and secure reinforcement against displacement.

1. Locate and support reinforcement with bar supports to maintain minimum 
concrete cover.

2. Do not tack weld crossing reinforcing bars.

C. Preserve clearance between bars of not less than 1 inch, not less than one bar 
diameter, or not less than 1-1/3 times size of large aggregate, whichever is greater.

D. Provide concrete coverage in accordance with ACI 318.

E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

F. Splices: Lap splices as indicated on Drawings.

1. Bars indicated to be continuous, and all vertical bars to be lapped not less than 
36 bar diameters at splices, or 24 inches, whichever is greater.

2. Stagger splices in accordance with ACI 318.
3. Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated on 

Drawings.

G. Install welded-wire reinforcement in longest practicable lengths.

1. Support welded-wire reinforcement in accordance with CRSI "Manual of 
Standard Practice."
a. For reinforcement less than W4.0 or D4.0, continuous support spacing to 

not exceed 12 inches.
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2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches 
for plain wire and 8 inches for deformed wire.

3. Offset laps of adjoining sheet widths to prevent continuous laps in either 
direction.

4. Lace overlaps with wire.

3.3 JOINTS

A. Construction Joints: Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement.
2. Continue reinforcement across construction joints unless otherwise indicated.
3. Do not continue reinforcement through sides of strip placements of floors and 

slabs.

3.4 INSTALLATION TOLERANCES

A. Comply with ACI 117.

3.5 FIELD QUALITY CONTROL

A. Special Inspections: Owner may engage a qualified testing and inspecting agency to 
perform field tests and inspections and prepare test reports.

B. Inspections:

1. Steel-reinforcement placement.
2. Steel-reinforcement welding.

END OF SECTION 032000





Clinton County Conservation 
Conservation Office Remodel & Addition

Origin Design Project No. 22163 CAST-IN-PLACE CONCRETE
033000 - 1

Copyright © 2023 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International Treaties. It was created by 
"Origin Design Co. (formerly IIW, P.C.)" for "Clinton County Conservation Office Renovation".  A valid, current MasterSpec license is required for editing and use of this document for any 
other project.(24069)

SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Cast-in-place concrete, including concrete materials, mixture design, placement 
procedures, and finishes.

B. Related Requirements:

1. Section 031000 "Concrete Forming and Accessories" for form-facing materials, form liners, 
insulating concrete forms, and waterstops.

2. Section 032000 "Concrete Reinforcing" for steel reinforcing bars and welded-wire 
reinforcement.

1.2 DEFINITIONS

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; 
materials subject to compliance with requirements.

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

1.3 ACTION SUBMITTALS

A. Product Data: For each of the following.

1. Portland cement.
2. Fly ash.
3. Slag cement.
4. Aggregates.
5. Admixtures:

a. Include limitations of use, including restrictions on cementitious materials, 
supplementary cementitious materials, air entrainment, aggregates, temperature at 
time of concrete placement, relative humidity at time of concrete placement, curing 
conditions, and use of other admixtures.

6. Vapor retarders.
7. Liquid floor treatments.
8. Curing materials.

a. Include documentation from color pigment manufacturer, indicating that proposed 
methods of curing are recommended by color pigment manufacturer.

9. Joint fillers.
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B. Design Mixtures: For each concrete mixture, include the following:

1. Mixture identification.
2. Minimum 28-day compressive strength.
3. Durability exposure class.
4. Maximum w/cm.
5. Calculated equilibrium unit weight, for lightweight concrete.
6. Slump limit.
7. Air content.
8. Nominal maximum aggregate size.
9. Steel-fiber reinforcement content.
10. Synthetic micro-fiber content.
11. Indicate amounts of mixing water to be withheld for later addition at Project site if permitted.
12. Include manufacturer's certification that permeability-reducing admixture is compatible with 

mix design.
13. Include certification that dosage rate for permeability-reducing admixture matches dosage 

rate used in performance compliance test.
14. Intended placement method.
15. Submit alternate design mixtures when characteristics of materials, Project conditions, 

weather, test results, or other circumstances warrant adjustments.

1.4 INFORMATIONAL SUBMITTALS

1.5 QUALITY ASSURANCE

A. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C94/C94M requirements for production 
facilities and equipment.

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Comply with ASTM C94/C94M and ACI 301.

1.7 FIELD CONDITIONS

A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows.

1. Protect concrete work from physical damage or reduced strength that could be caused by 
frost, freezing actions, or low temperatures.

2. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301.

3. Do not use frozen materials or materials containing ice or snow.
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4. Do not place concrete in contact with surfaces less than 35 deg F, other than reinforcing 
steel.

5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs.

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows:

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F.
2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas.

1.8 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor 
retarder/termite barrier material and accessories for sheet vapor retarder/ termite barrier and 
accessories that do not comply with requirements or that fail to resist penetration by termites 
within specified warranty period.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL

A. ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract 
Documents.

2.2 CONCRETE MATERIALS

A. Cementitious Materials:

1. Portland Cement: ASTM C150/C150M, Type I/II , gray .
2. Fly Ash: ASTM C618, Class C or F.
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120.

B. Normal-Weight Aggregates: ASTM C33/C33M, Class 3M coarse aggregate or better, graded. 
Provide aggregates from a single source.

1. Alkali-Silica Reaction: Comply with one of the following:
a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year when 

tested in accordance with ASTM C1293.
b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not 

more than 0.10 percent at an age of 16 days when tested in accordance with ASTM 
C1567.

c. Alkali Content in Concrete: Not more than 4 lb./cu. yd. for moderately reactive 
aggregate or 3 lb./cu. yd. for highly reactive aggregate, when 
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tested in accordance with ASTM C1293 and categorized in accordance with ASTM 
C1778, based on alkali content being calculated in accordance with ACI 301.

2. Maximum Coarse-Aggregate Size: 3/4 inch nominal.
3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

C. Air-Entraining Admixture: ASTM C260/C260M.

D. Water and Water Used to Make Ice: ASTM C94/C94M, potable or complying with ASTM 
C1602/C1602M, including all limits listed in Table 2 and the requirements of paragraph 5.4

2.3 VAPOR RETARDERS

A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A; not less than 15 mils thick. Include 
manufacturer's recommended adhesive or pressure-sensitive tape.

2.4 LIQUID FLOOR TREATMENTS

A. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of inorganic 
silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, 
and densifies concrete surfaces.

1. <Click here to find, evaluate, and insert list of manufacturers and products.>

2.5 CURING MATERIALS

A. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.

1. Color:
a. Ambient Temperature Below 50 deg F: Black.
b. Ambient Temperature between 50 deg F and 85 deg F: Any color.
c. Ambient Temperature Above 85 deg F: White.

B. Water: Potable or complying with ASTM C1602/C1602M.

C. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, Type 1, 
Class A.

2.6 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber .

http://www.specagent.com/LookUp/?ulid=11023&mf=&src=wd
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2.7 CONCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, in accordance with ACI 301.

1. Use a qualified testing agency for preparing and reporting proposed mixture designs, 
based on laboratory trial mixtures.

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland 
cement in concrete as follows:

1. Fly Ash or Other Pozzolans: 25 percent by mass.
2. Slag Cement: 50 percent by mass.
3. Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent by mass, 

with fly ash or pozzolans not exceeding 25 percent by mass and silica fume not exceeding 
10 percent by mass.

4. Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with fly ash or 
pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 percent by 
mass.

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions.

1. Use water-reducing high-range water-reducing or plasticizing admixture in concrete, as 
required, for placement and workability.

2. Use water-reducing and -retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions.

3. Use water-reducing admixture in pumped concrete,

2.8 CONCRETE MIXTURES

A. Class A: Normal-weight concrete used for footings, grade beams, and tie beams.

1. Exposure Class: ACI 318 F0 S0 W0 C1.
2. Minimum Compressive Strength: 4000 psi at 28 days.
3. Maximum w/cm: 0.50.
4. Slump Limit: 4 inches, plus or minus 1 inch 8 inches, plus or minus 1 inch for concrete with 

verified slump of 3 inches plus or minus 1 inch before adding high-range water-reducing 
admixture or plasticizing admixture at Project site .

B. Class B : Normal-weight concrete used for foundation walls.

1. Exposure Class: ACI 318 F1 S0 W0 C1.
2. Minimum Compressive Strength: 4000 psi at 28 days.
3. Maximum w/cm: 0.50.
4. Air Content:

a. Exposure Class F1: 5.0 percent, plus or minus 1.5 percent at point of delivery for 
concrete containing 3/4-inch nominal maximum aggregate size.

C. Class C: Normal-weight concrete used for interior slabs-on-ground.
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1. Exposure Class: ACI 318 F0 S0 W0 C0.
2. Minimum Compressive Strength: 4000 psi at 28 days.
3. Minimum Cementitious Materials Content: 540 lb/cu. yd.
4. Air Content:

a. Do not use an air-entraining admixture or allow total air content to exceed 3 percent 
for concrete used in trowel-finished floors.

2.9 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with ASTM 
C94/C94M and furnish batch ticket information.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:

1. Before placing concrete, verify that installation of concrete forms, accessories, and 
reinforcement, and embedded items is complete and that required inspections have been 
performed.

2. Do not proceed until unsatisfactory conditions have been corrected.

3.2 INSTALLATION OF EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining Work that 
is attached to or supported by cast-in-place concrete.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items 
to be embedded.

2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of ANSI/AISC 303.

3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of 
concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other 
conditions.

3.3 INSTALLATION OF VAPOR RETARDER

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with ASTM 
E1643 and manufacturer's written instructions.

1. Install vapor retarder with longest dimension parallel with direction of concrete pour.
2. Face laps away from exposed direction of concrete pour.
3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing vapor 

retarder to concrete.
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4. Lap joints 6 inches and seal with manufacturer's recommended tape.
5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing 

entire perimeter to floor slabs, grade beams, foundation walls, or pile caps.
6. Seal penetrations in accordance with vapor retarder manufacturer's instructions.
7. Protect vapor retarder during placement of reinforcement and concrete.

a. Repair damaged areas by patching with vapor retarder material, overlapping 
damages area by 6 inches on all sides, and sealing to vapor retarder.

3.4 JOINTS

A. Construct joints true to line, with faces perpendicular to surface plane of concrete.

B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.

1. Install so strength and appearance of concrete are not impaired, at locations indicated on 
Drawings or as approved by Architect.

2. Place joints perpendicular to main reinforcement.
a. Continue reinforcement across construction joints unless otherwise indicated.

C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete into 
areas as indicated. Construct control joints for a depth equal to at least one-fourth of concrete 
thickness as follows:

1. Grooved Joints: Form control joints after initial floating by grooving and finishing each edge 
of joint to a radius of 1/8 inch. Repeat grooving of control joints after applying surface 
finishes. Eliminate groover tool marks on concrete surfaces.

2. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive or 
diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete when cutting action does 
not tear, abrade, or otherwise damage surface and before concrete develops random 
cracks.

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated.

1. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 
finished concrete surface, where joint sealants, specified in Section 079200 "Joint 
Sealants," are indicated.

2. Install joint-filler strips in lengths as long as practicable. Where more than one length is 
required, lace or clip sections together.

3.5 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, and 
vapor retarder is complete and that required inspections are completed.
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1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient 
installation, and repair defective areas.

2. Provide continuous inspection of vapor retarder during concrete placement and make 
necessary repairs to damaged areas as Work progresses.

B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of concrete 
placement.

C. Do not add water to concrete during delivery, at Project site, or during placement unless approved 
by Architect in writing, but not to exceed the amount indicated on the concrete delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture.

D. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture.

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.

1. If a section cannot be placed continuously, provide construction joints as indicated.
2. Deposit concrete to avoid segregation.
3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures 

and in a manner to avoid inclined construction joints.
4. Consolidate placed concrete with mechanical vibrating equipment in accordance with ACI 

301.
a. Do not use vibrators to transport concrete inside forms.
b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly 

penetrate placed layer and at least 6 inches into preceding layer.
c. Do not insert vibrators into lower layers of concrete that have begun to lose 

plasticity.
d. At each insertion, limit duration of vibration to time necessary to consolidate 

concrete, and complete embedment of reinforcement and other embedded items 
without causing mixture constituents to segregate.

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete.

1. Do not place concrete floors and slabs in a checkerboard sequence.
2. Consolidate concrete during placement operations, so concrete is thoroughly worked 

around reinforcement and other embedded items and into corners.
3. Maintain reinforcement in position on chairs during concrete placement.
4. Screed slab surfaces with a straightedge and strike off to correct elevations.
5. Level concrete, cut high areas, and fill low areas.
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6. Slope surfaces uniformly to drains where required.
7. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface 

plane, before excess bleedwater appears on the surface.
8. Do not further disturb slab surfaces before starting finishing operations.

3.6 FINISHING FORMED SURFACES

A. As-Cast Surface Finishes:

1. ACI 301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing material.
a. Patch voids larger than 1-1/2 inches wide or 1/2 inch deep.
b. Remove projections larger than 1 inch.
c. Tie holes do not require patching.
d. Surface Tolerance: ACI 117 Class D.
e. Apply to concrete surfaces not exposed to public view.

2. ACI 301 Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams.
a. Patch voids larger than 3/4 inch wide or 1/2 inch deep.
b. Remove projections larger than 1/4 inch.
c. Patch tie holes.
d. Surface Tolerance: ACI 117 Class B.
e. Locations: Apply to concrete surfaces exposed to public view, .

B. Related Unformed Surfaces:

1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed 
surfaces, strike off smooth and finish with a color and texture matching adjacent formed 
surfaces.

2. Continue final surface treatment of formed surfaces uniformly across adjacent unformed 
surfaces unless otherwise indicated.

3.7 FINISHING FLOORS AND SLABS

A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 
operations for concrete surfaces. Do not wet concrete surfaces.

B. Float Finish:

1. When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to 
permit operation of specific float apparatus, consolidate concrete surface with power-driven 
floats or by hand floating if area is small or inaccessible to power-driven floats.

2. Repeat float passes and restraightening until surface is left with a uniform, smooth, 
granular texture and complies with ACI 117 tolerances for conventional concrete.

3. Apply float finish to surfaces to receive trowel finish.
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C. Trowel Finish:

1. After applying float finish, apply first troweling and consolidate concrete by hand or power-
driven trowel.

2. Continue troweling passes and restraighten until surface is free of trowel marks and 
uniform in texture and appearance.

3. Grind smooth any surface defects that would telegraph through applied coatings or floor 
coverings.

4. Do not add water to concrete surface.
5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3 

percent.
6. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, 

carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system.

7. Finish surfaces to the following tolerances, in accordance with ASTM E1155, for a 
randomly trafficked floor surface:
a. Slabs on Ground:

1) Finish and measure surface so gap at any point between concrete surface 
and an unleveled, freestanding, 10-ft.- long straightedge resting on two high 
spots and placed anywhere on the surface does not exceed 1/8 inch 1/8 inch 
and also no more than 1/16 inch in 2 feet.

b. Suspended Slabs:
1) Finish and measure surface so gap at any point between concrete surface 

and an unleveled, freestanding, 10-ft.- long straightedge resting on two high 
spots and placed anywhere on the surface does not exceed 1/4 inch.

3.8 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS

A. Filling In:

1. Fill in holes and openings left in concrete structures after Work of other trades is in place 
unless otherwise indicated.

2. Mix, place, and cure concrete, as specified, to blend with in-place construction.
3. Provide other miscellaneous concrete filling indicated or required to complete the Work.

3.9 CONCRETE CURING

A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.

1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing.
2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing.
3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h before and during finishing 

operations.

B. Curing Formed Surfaces: Comply with ACI 308.1 as follows:
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1. Cure formed concrete surfaces, including underside of beams, supported slabs, and other 
similar surfaces.

2. Cure concrete containing color pigments in accordance with color pigment manufacturer's 
instructions.

3. If forms remain during curing period, moist cure after loosening forms.
4. If removing forms before end of curing period, continue curing for remainder of curing 

period, as follows:
a. Continuous Fogging: Maintain standing water on concrete surface until final setting 

of concrete.
b. Continuous Sprinkling: Maintain concrete surface continuously wet.
c. Absorptive Cover: Pre-dampen absorptive material before application; apply 

additional water to absorptive material to maintain concrete surface continuously 
wet.

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with sheeting 
material, taping, or lapping seams.

e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation by 
power spray or roller in accordance with manufacturer's written instructions.
1) Recoat areas subject to heavy rainfall within three hours after initial 

application.
2) Maintain continuity of coating and repair damage during curing period.

C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows:

1. Begin curing immediately after finishing concrete.
2. Interior Concrete Floors:

a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor has 
option of the following:
1) Absorptive Cover: As soon as concrete has sufficient set to permit application 

without marring concrete surface, install prewetted absorptive cover over 
entire area of floor.
a) Lap edges and ends of absorptive cover not less than 12 inches.
b) Maintain absorptive cover water saturated, and in place, for duration of 

curing period, but not less than seven days.
2) Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-

retaining cover for curing concrete, placed in widest practicable width, with 
sides and ends lapped at least 12 inches, and sealed by waterproof tape or 
adhesive.
a) Immediately repair any holes or tears during curing period, using cover 

material and waterproof tape.
b) Cure for not less than seven days.

3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces 
continuously wet for not less than seven days, utilizing one, or a combination 
of, the following:
a) Water.
b) Continuous water-fog spray.

b. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has option of the 
following:
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1) Absorptive Cover: As soon as concrete has sufficient set to permit application 
without marring concrete surface, install prewetted absorptive cover over 
entire area of floor.
a) Lap edges and ends of absorptive cover not less than 12 inches.
b) Maintain absorptive cover water saturated, and in place, for duration of 

curing period, but not less than seven days.
2) Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-

retaining cover for curing concrete, placed in widest practicable width, with 
sides and ends lapped at least 12 inches, and sealed by waterproof tape or 
adhesive.
a) Immediately repair any holes or tears during curing period, using cover 

material and waterproof tape.
b) Cure for not less than seven days.

3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces 
continuously wet for not less than seven days, utilizing one, or a combination 
of, the following:
a) Water.
b) Continuous water-fog spray.

c. Floors to Receive Polished Finish: Contractor has option of the following:
1) Absorptive Cover: As soon as concrete has sufficient set to permit application 

without marring concrete surface, install prewetted absorptive cover over 
entire area of floor.
a) Lap edges and ends of absorptive cover not less than 12 inches.
b) Maintain absorptive cover water saturated, and in place, for duration of 

curing period, but not less than seven days.
2) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces 

continuously wet for not less than seven days, utilizing one, or a combination 
of, the following:
a) Water.
b) Continuous water-fog spray.

d. Floors to Receive Chemical Stain:
1) As soon as concrete has sufficient set to permit application without marring 

concrete surface, install curing paper over entire area of floor.
2) Install curing paper square to building lines, without wrinkles, and in a single 

length without end joints.
3) Butt sides of curing paper tight; do not overlap sides of curing paper.
4) Leave curing paper in place for duration of curing period, but not less than 28 

days.
e. Floors to Receive Urethane Flooring:

1) As soon as concrete has sufficient set to permit application without marring 
concrete surface, install prewetted absorptive cover over entire area of floor.

2) Rewet absorptive cover and cover immediately with polyethylene moisture-
retaining cover with edges lapped 6 inches and sealed in place.

3) Secure polyethylene moisture-retaining cover in place to prohibit air from 
circulating under polyethylene moisture-retaining cover.
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4) Leave absorptive cover and polyethylene moisture-retaining cover in place for 
duration of curing period, but not less than 28 days.

f. Floors to Receive Curing and Sealing Compound:
1) Apply uniformly to floors and slabs indicated in a continuous operation by 

power spray or roller in accordance with manufacturer's written instructions.
2) Recoat areas subjected to heavy rainfall within three hours after initial 

application.
3) Repeat process 24 hours later and apply a second coat. Maintain continuity of 

coating, and repair damage during curing period.

3.10 TOLERANCES

A. Conform to ACI 117.

3.11 APPLICATION OF LIQUID FLOOR TREATMENTS

A. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to 
hardened concrete by power spray or roller in accordance with manufacturer's written instructions.

3.12 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a special inspector to perform field tests and inspections 
and prepare testing and inspection reports.

B. Testing Agency: Owner will engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports.

1. Testing agency to be responsible for providing curing container for composite samples on 
Site and verifying that field-cured composite samples are cured in accordance with ASTM 
C31/C31M.

2. Testing agency to immediately report to Architect, Contractor, and concrete manufacturer 
any failure of Work to comply with Contract Documents.

3. Testing agency to report results of tests and inspections, in writing, to Owner, Architect, 
Contractor, and concrete manufacturer within 48 hours of inspections and tests.
a. Test reports to include reporting requirements of ASTM C31/C31M, ASTM 

C39/C39M, and ACI 301, including the following as applicable to each test and 
inspection:
1) Project name.
2) Name of testing agency.
3) Names and certification numbers of field and laboratory technicians 

performing inspections and testing.
4) Name of concrete manufacturer.
5) Date and time of inspection, sampling, and field testing.
6) Date and time of concrete placement.
7) Location in Work of concrete represented by samples.
8) Date and time sample was obtained.
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9) Truck and batch ticket numbers.
10) Design compressive strength at 28 days.
11) Concrete mixture designation, proportions, and materials.
12) Field test results.
13) Information on storage and curing of samples before testing, including curing 

method and maximum and minimum temperatures during initial curing period.
14) Type of fracture and compressive break strengths at seven days and 28 days.

C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing 
agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, design 
air content, design slump at time of batching, and amount of water that can be added at Project 
site.

D. Inspections:

1. Headed bolts and studs.
2. Verification of use of required design mixture.
3. Concrete placement, including conveying and depositing.
4. Curing procedures and maintenance of curing temperature.
5. Verification of concrete strength before removal of shores and forms from beams and 

slabs.
6. Batch Plant Inspections: On a random basis, as determined by Architect.

E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with 
ASTM C 172/C 172M to be performed in accordance with the following requirements:

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. 
yd. or fraction thereof.
a. When frequency of testing provides fewer than five compressive-strength tests for 

each concrete mixture, testing to be conducted from at least five randomly selected 
batches or from each batch if fewer than five are used.

2. Slump: ASTM C143/C143M:
a. One test at point of placement for each composite sample, but not less than one test 

for each day's pour of each concrete mixture.
b. Perform additional tests when concrete consistency appears to change.

3. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete; .
a. One test for each composite sample, but not less than one test for each day's pour 

of each concrete mixture.
4. Concrete Temperature: ASTM C1064/C1064M:

a. One test hourly when air temperature is 40 deg F and below or 80 deg F and above, 
and one test for each composite sample.

5. Compression Test Specimens: ASTM C31/C31M:
a. Cast and laboratory cure two sets of two 6-inch by 12-inch or 4-inch by 8-inch 

cylinder specimens for each composite sample.
6. Compressive-Strength Tests: ASTM C39/C39M.

a. Test one set of two laboratory-cured specimens at seven days and one set of two 
specimens at 28 days.
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b. A compressive-strength test to be the average compressive strength from a set of 
two specimens obtained from same composite sample and tested at age indicated.

7. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor to evaluate operations and provide corrective procedures for 
protecting and curing in-place concrete.

8. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive strength, 
and no compressive-strength test value falls below specified compressive strength by more 
than 500 psi if specified compressive strength is 5000 psi, or no compressive strength test 
value is less than 10 percent of specified compressive strength if specified compressive 
strength is greater than 5000 psi.

9. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Architect but will not be used as sole basis for approval or rejection of 
concrete.

10. Additional Tests:
a. Testing and inspecting agency to make additional tests of concrete when test results 

indicate that slump, air entrainment, compressive strengths, or other requirements 
have not been met, as directed by Architect.

b. Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C42/C42M or by other methods 
as directed by Architect.
1) Acceptance criteria for concrete strength to be in accordance with ACI 301, 

Section 1.6.6.3.
11. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements.
12. Correct deficiencies in the Work that test reports and inspections indicate do not comply 

with the Contract Documents.

F. Measure floor and slab flatness and levelness in accordance with ASTM E1155 within 72 hours of 
completion of floor finishing and promptly report test results to Architect.

3.13 PROTECTION

A. Protect concrete surfaces as follows:

1. Protect from petroleum stains.
2. Diaper hydraulic equipment used over concrete surfaces.
3. Prohibit vehicles from interior concrete slabs.
4. Prohibit use of pipe-cutting machinery over concrete surfaces.
5. Prohibit placement of steel items on concrete surfaces.
6. Prohibit use of acids or acidic detergents over concrete surfaces.
7. Protect liquid floor treatment from damage and wear during the remainder of construction 

period. Use protective methods and materials, including temporary covering, recommended 
in writing by liquid floor treatments installer.

END OF SECTION 033000
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SECTION 042200 - CONCRETE UNIT MASONRY

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Concrete masonry units.
2. Mortar and grout.
3. Steel reinforcing bars.
4. Masonry-joint reinforcement.
5. Miscellaneous masonry accessories.

B. Products Installed but not Furnished under This Section:

1. Cast-stone trim in concrete unit masonry.

C. Related Requirements:

1. Section 076200 "Sheet Metal Flashing and Trim" for sheet metal flashing and for furnishing 
manufactured reglets installed in masonry joints.

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 reinforced walls.
3. Fabricated Flashing: Detail corner units, end-dam units, and other special applications.

1.4 INFORMATIONAL SUBMITTALS

A. Material Certificates: For each type and size of the following:

1. Masonry units.
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a. Include material test reports substantiating compliance with requirements.
b. For masonry units used in structural masonry, include data and calculations 

establishing average net-area compressive strength of units.
2. Integral water repellant used in CMUs.
3. Cementitious materials. Include name of manufacturer, brand name, and type.
4. Mortar admixtures.
5. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
6. Grout mixes. Include description of type and proportions of ingredients.
7. Reinforcing bars.
8. Joint reinforcement.
9. Anchors, ties, and metal accessories.

B. 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 in 
accordance with ASTM C109/C109M for compressive strength, ASTM C1506 for water 
retention, and ASTM C91/C91M for air content.

2. Include test reports, in accordance with ASTM C1019, for grout mixes required to comply 
with compressive strength requirement.

C. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and 
mortar type, provide statement of average net-area compressive strength of masonry units, mortar 
type, and resulting net-area compressive strength of masonry determined in accordance with 
TMS 602/ACI 530.1/ASCE 6.

1.5 QUALITY ASSURANCE

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.

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 
and oil.
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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.

D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or 
frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by 
freezing conditions. Comply with cold-weather construction requirements contained in 
TMS 602/ACI 530.1/ASCE 6.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg F 
and higher and will remain so until masonry has dried, but not less than seven days after 
completing cleaning.

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 
TMS 602/ACI 530.1/ASCE 6.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

2.2 PERFORMANCE REQUIREMENTS

A. Provide structural 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) in accordance with 
TMS 602/ACI 530.1/ASCE 6.
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2.3 UNIT MASONRY, GENERAL

A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by requirements 
in the Contract Documents.

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such defects 
are exposed in the completed Work.

C. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs 
indicated.

1. Where fire-resistance-rated construction is indicated, units are listed and labeled by a 
qualified testing agency acceptable to authorities having jurisdiction.

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 units for outside corners unless otherwise indicated.

B. CMUs: ASTM C90.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive 
strength of 2800 psi.

2. Density Classification: Normal weight.
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.
5. Faces to Receive Plaster: Where units are indicated to receive a direct application of plaster, 

provide textured-face units made with gap-graded aggregates.

2.5  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.
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2.6 MORTAR AND GROUT MATERIALS

A. Portland Cement: ASTM C150/C150M, 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 is not more than 0.1 percent when tested in accordance with ASTM C114.

B. Hydrated Lime: ASTM C207, Type S.

C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no 
other ingredients.

D. Aggregate for Mortar: ASTM C144.

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.

3. White-Mortar Aggregates: Natural white sand or crushed white stone.
4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce 

required mortar color.

E. Aggregate for Grout: ASTM C404.

F. Water: Potable.

2.7 REINFORCEMENT

A. Uncoated Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, 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 A951/A951M.

1. Exterior Walls: Hot-dip galvanized carbon steel.
2. Wire Size for Side Rods: 0.187-inch diameter.
3. Wire Size for Cross Rods: 0.187-inch diameter.
4. Spacing of Cross Rods: Not more than 16 inches o.c.
5. Provide in lengths of not less than 10 feet , with prefabricated corner and tee units.



Clinton County Conservation
Conservation Office Remodel & Addition

Origin Design Project No. 22163 CONCRETE UNIT MASONRY
042200 - 6

Copyright © 2023 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International Treaties. It was created by 
"Origin Design Co. (formerly IIW, P.C.)" for "Clinton County Conservation Office Renovation".  A valid, current MasterSpec license is required for editing and use of this document for any 
other project.(24069)

2.8 MISCELLANEOUS MASONRY ACCESSORIES

A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1; compressible 
up to 35 percent; of width and thickness indicated; formulated from neoprene.

B. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type I (No. 15 
asphalt felt).

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.
3. For exterior masonry, use portland cement-lime mortar.
4. For reinforced masonry, use portland cement-lime mortar.
5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, 

regardless of weather conditions, to ensure that mortar color is consistent.

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 C270, Property Specification. Provide the following 
types of mortar for applications stated unless another type is indicated or needed to provide 
required compressive strength of masonry.

1. For reinforced masonry, use Type S.

D. Grout for Unit Masonry: Comply with ASTM C476.

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 C476, paragraph 4.2.2 for specified 28-day 
compressive strength indicated, but not less than 2000 psi.

3. Provide grout with a slump of 8 to 11 inches as measured in accordance with 
ASTM C143/C143M.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work.

2. Verify that foundations are within tolerances specified.
3. Verify that reinforcing dowels are properly placed.
4. Verify that substrates are free of substances that would impair mortar bond.

B. Before installation, examine rough-in and built-in construction for piping systems to verify actual 
locations of piping.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. Build chases and recesses to accommodate items specified in this and other Sections.

B. Leave openings for equipment to be installed before completing masonry. After installing 
equipment, complete masonry to match construction immediately adjacent to opening.

C. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or 
to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped 
edges. Allow units to dry before laying unless wetting of units is specified. Install cut units with cut 
surfaces and, where possible, cut edges concealed.

3.3 TOLERANCES

A. Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or 
minus 1/4 inch.

2. For location of elements in plan, do not vary from that indicated by more than plus or minus 
1/2 inch.

3. For location of elements in elevation, do not vary from that indicated by more than plus or 
minus 1/4 inch in a story height or 1/2 inch total.

B. Lines and Levels:

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 
inch in 10 feet, or 1/2-inch maximum.
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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 or bonded by lapping not less than 
4 inches. 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.
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F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal 
lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core.

H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and 
similar items unless otherwise indicated.

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. Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar to fill 
head joints and shove into place. Do not deeply furrow bed joints or slush head joints.

C. Set cast-stone trim units in full bed of mortar with full vertical joints. Fill dowel, anchor, and similar 
holes.

1. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with clear 
water.

2. Wet joint surfaces thoroughly before applying mortar.
3. Rake out mortar joints for pointing with sealant.

D. Rake out mortar joints at pre-faced CMUs to a uniform depth of 1/4 inch and point with epoxy 
mortar to comply with epoxy-mortar manufacturer's written instructions.

E. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated.

F. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 
paint) unless otherwise indicated.

G. 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 per table in drawings.
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B. Provide continuity at corners by using prefabricated L-shaped units.

C. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, 
offsets, column fireproofing, pipe enclosures, and other special conditions.

3.7 CONTROL AND EXPANSION JOINTS

A. General: Do not install masonry control or expansion joints.

B. Form control joints in concrete masonry [as follows] [using one of the following methods]:

1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint. Fill 
resultant core with grout and rake out joints in exposed faces for application of sealant.

2. Install preformed control-joint gaskets designed to fit standard sash block.
3. Install interlocking units designed for control joints. Install bond-breaker strips at joint. Keep 

head joints free and clear of mortar or rake out joint for application of sealant.
4. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is 

complete for application of sealant.

3.8 LINTELS

A. Provide masonry 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 minimum bearing of 8 inches at each jamb unless otherwise indicated.

3.9 REINFORCED UNIT MASONRY

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.
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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.

3.10 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 is done at 
Contractor's expense.

B. Inspections: Special inspections in accordance with Level B 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. Concrete Masonry Unit Test: For each type of unit provided, in accordance with ASTM C140 for 
compressive strength.

E. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, in accordance with 
ASTM C780.

F. Mortar Test (Property Specification): For each mix provided, in accordance with ASTM C780. Test 
mortar for mortar air content and compressive strength.

G. Grout Test (Compressive Strength): For each mix provided, in accordance with ASTM C1019.

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.
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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.

3.12 MASONRY WASTE DISPOSAL

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's 
property. At completion of unit masonry work, remove from Project site.

B. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as 
described above or recycled, and other masonry waste, and legally dispose of off Owner's 
property.

END OF SECTION 042200
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SECTION 053100 - STEEL DECKING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Noncomposite form deck.

B. Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for normal-weight and lightweight 
structural concrete fill over steel deck.

1.2 ACTION SUBMITTALS

A. Product Data:

1. Noncomposite form deck.

B. Shop Drawings:

1. Include layout and types of deck panels, anchorage details, reinforcing channels, 
pans, cut deck openings, special jointing, accessories, and attachments to other 
construction.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Protect steel deck from corrosion, deformation, and other damage during delivery, 
storage, and handling.

B. Store products in accordance with SDI MOC3. Stack steel deck on platforms or pallets 
and slope to provide drainage. Protect with a waterproof covering and ventilate to avoid 
condensation.

1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation 
to maintain insulation free of moisture.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. AISI Specifications: Comply with calculated structural characteristics of steel deck in 
accordance with AISI S100.
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2.2 NONCOMPOSITE FORM DECK

A. Fabrication of Noncomposite Form Deck: Fabricate ribbed-steel sheet noncomposite 
deck panels used as a form to comply with SDI NC, with the minimum section 
properties indicated, and with the following:

1. Prime-Painted Steel Sheet: ASTM A1008/A1008M, Structural Steel (SS), 
Grade 33 minimum, with underside surface shop primed with manufacturer's 
standard baked-on, rust-inhibitive primer.
a. Color: White.

2. Profile Depth: 1-1/2 inches.
3. Design Uncoated-Steel Thickness: 0.0358 inch.
4. Span Condition: Simple span.
5. Side Laps: Overlapped or interlocking seam at Contractor's option.

2.3 ACCESSORIES

A. Provide manufacturer's standard accessory materials for deck that comply with 
requirements indicated.

B. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or 
pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws.

C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-
steel screws, No. 10 minimum diameter.

D. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 
33,000 psi, not less than 0.0359-inch design uncoated thickness, of same material and 
finish as deck; of profile indicated or required for application.

E. Pour Stops and Girder Fillers: Steel sheet, minimum yield strength of 33,000 psi, of 
same material and finish as deck, and of thickness and profile recommended by SDI 
standards for overhang and slab depth.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine supporting frame and field conditions 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, GENERAL

A. Install deck panels and accessories in accordance with SDI C, SDI NC, and SDI RD, 
as applicable; manufacturer's written instructions; and requirements in this Section.
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B. Install temporary shoring before placing deck panels if required to meet deflection 
limitations.

C. Locate deck bundles to prevent overloading of supporting members.

D. Place deck panels on supporting frame and adjust to final position with ends accurately 
aligned and bearing on supporting frame before being permanently fastened. Do not 
stretch or contract side-lap interlocks.

1. Align cellular deck panels over full length of cell runs and align cells at ends of 
abutting panels.

E. Place deck panels flat and square and fasten to supporting frame without warp or 
deflection.

F. Cut and neatly fit deck panels and accessories around openings and other work 
projecting through or adjacent to deck.

G. Provide additional reinforcement and closure pieces at openings as required for 
strength, continuity of deck, and support of other work.

H. Comply with AWS requirements and procedures for manual shielded metal arc 
welding, appearance and quality of welds, and methods used for correcting welding 
work.

I. Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical 
fasteners and install in accordance with deck manufacturer's written instructions.

J. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of 
shear connectors. Weld using end welding of headed-stud shear connectors in 
accordance with AWS D1.1/D1.1M and manufacturer's written instructions.

3.3 INSTALLATION OF ROOF DECK

A. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of 
panels between supports, at intervals not exceeding the lesser of one-half of the span 
or 18 inches , and as follows:

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel 
screws.

B. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 2 
inches, with end joints as follows:

1. End Joints: Lapped 2 inches minimum.

3.4 REPAIR

A. Repair Painting:
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1. Wire brush and clean rust spots, welds, and abraded areas on both surfaces of 
prime-painted deck immediately after installation and apply repair paint.

2. Apply repair paint, of same color as adjacent shop-primed deck, to bottom 
surfaces of deck exposed to view.

3. Wire brushing, cleaning, and repair painting of bottom deck surfaces are included 
in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."

4. Wire brushing, cleaning, and repair painting of rust spots, welds, and abraded 
areas of both deck surfaces are included in Section 099113 "Exterior Painting" 
and Section 099123 "Interior Painting."

END OF SECTION 053100
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SECTION 061000 - ROUGH CARPENTRY

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Framing with dimension lumber.

B. Related Requirements:

1. Section 061600 "Sheathing" for sheathing, subflooring, and underlayment.
2. Section 061753 "Shop-Fabricated Wood Trusses" for wood trusses made from 

dimension lumber.

1.2 DEFINITIONS

A. Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches 
nominal size in least dimension.

B. Exposed Framing: Framing not concealed by other construction.

C. Lumber grading agencies, and abbreviations used to reference them, include the 
following:

1. NLGA: National Lumber Grades Authority.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Stack wood products flat with spacers beneath and between each bundle to provide air 
circulation. Protect wood products from weather by covering with waterproof sheeting, 
securely anchored. Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 WOOD PRODUCTS, GENERAL

A. Lumber: Comply with DOC PS 20 and applicable rules of grading agencies indicated. If 
no grading agency is indicated, comply with the applicable rules of any rules-writing 
agency certified by the ALSC Board of Review. Grade lumber 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.
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B. Maximum Moisture Content of Lumber:

1. Dimension Lumber: 15 percent unless otherwise indicated.

2.2 PRESERVATIVE TREATMENT

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2  for 
interior construction not in contact with ground, Use Category UC3b for exterior 
construction not in contact with ground, and Use Category UC4a for items in contact 
with ground.

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and 
containing no arsenic or chromium.  Do not use inorganic boron (SBX) for sill 
plates.

2. After treatment, redry dimension lumber to 19 percent maximum moisture 
content.

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not 
use material that is warped or that does not comply with requirements for untreated 
material.

C. Mark lumber with treatment quality mark of an inspection agency approved by the 
ALSC Board of Review.

D. Application: Treat all rough carpentry unless otherwise indicated. 

1. Wood floor plates that are installed over concrete slabs.

2.3 DIMENSION LUMBER FRAMING

A. Joists, Rafters, and Other Framing by Grade: No. 2 grade.

1. Species:
a. Spruce-pine-fir; NLGA.

2.4 FASTENERS

A. General: Fasteners are to be of size and type indicated and comply with requirements 
specified in this article for material and manufacture. Provide nails or screws, in 
sufficient length, to penetrate not less than 1-1/2 inches into wood substrate.

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 A153/A153M or ASTM F2329.

B. Nails, Brads, and Staples: ASTM F1667.
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C. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC193 as appropriate for the 
substrate.

2.5 METAL FRAMING ANCHORS

A. Allowable design loads, as published by manufacturer, are to meet or exceed those of 
basis-of-design products. Manufacturer's published values are to be determined from 
empirical data or by rational engineering analysis and demonstrated by comprehensive 
testing performed by a qualified independent testing agency. Framing anchors are to 
be punched for fasteners adequate to withstand same loads as framing anchors.

B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with 
ASTM A653/A653M, G60 coating designation.

1. Use for interior locations unless otherwise indicated.

C. Rafter Tie-Downs: Bent strap tie for fastening rafters or roof trusses to wall studs 
below, 1-1/2 inches wide by 0.050 inch thick.  Tie fastens to side of rafter or truss, face 
of top plates, and side of stud below.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood 
Frame Construction," unless otherwise indicated.

B. Set work to required levels and lines, with members plumb, true to line, cut, and fitted. 
Fit rough carpentry accurately to other construction. Locate nailers, blocking, and 
similar supports to comply with requirements for attaching other construction.

C. Install metal framing anchors to comply with manufacturer's written instructions. Install 
fasteners through each fastener hole.

D. Do not splice structural members between supports unless otherwise indicated.

E. Sort and select lumber so that natural characteristics do not interfere with installation or 
with fastening other materials to lumber. Do not use materials with defects that 
interfere with function of member or pieces that are too small to use with minimum 
number of joints or optimum joint arrangement.

F. Use steel common nails unless otherwise indicated. Select fasteners of size that will 
not fully penetrate members where opposite side will be exposed to view or will receive 
finish materials. Make tight connections between members. Install fasteners without 
splitting wood. Drive nails snug but do not countersink nail heads unless otherwise 
indicated.
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G. For exposed work, arrange fasteners in straight rows parallel with edges of members, 
with fasteners evenly spaced, and with adjacent rows staggered.

3.2 INSTALLATION OF WOOD BLOCKING AND NAILERS

A. Install where indicated and where required for attaching other work. Form to shapes 
indicated and cut as required for true line and level of attached work. Coordinate 
locations with other work involved.

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with 
surfaces unless otherwise indicated.

C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled 
lumber not less than 1-1/2 inches wide and of thickness required to bring face of 
ground to exact thickness of finish material. Remove temporary grounds when no 
longer required.

END OF SECTION 061000
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SECTION 061600 - SHEATHING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Wall sheathing.
2. Roof sheathing.

B. Related Requirements:

1. Section 061000 "Rough Carpentry" for plywood backing panels.

1.2 DELIVERY, STORAGE, AND HANDLING

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. Protect 
sheathing from weather by covering with waterproof sheeting, securely anchored. Provide for air 
circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 WOOD PANEL PRODUCTS

A. Thickness: As needed to comply with requirements specified, but not less than thickness indicated.

B. Factory mark panels to indicate compliance with applicable standard.

2.2 WALL SHEATHING

A. Plywood Sheathing, Walls: Either DOC PS 1 or DOC PS 2 , Exposure 1 sheathing.

1. Span Rating: Not less than 32/16.
2. Nominal Thickness: Not less than 1/2 inch.

2.3 ROOF SHEATHING

A. Plywood Sheathing, Roofs: Either DOC PS 1 or DOC PS 2 , Exposure 1 sheathing.

1. Span Rating: Not less than 40/20 .
2. Nominal Thickness: Not less than 5/8 inch
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2.4 FASTENERS

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture.

1. For roof sheathing, provide fasteners .

B. Nails, Brads, and Staples: ASTM F1667.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to use 
with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces do not 
span between fewer than three support members.

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 
construction unless otherwise indicated.

C. Securely attach to substrate by fastening as indicated, complying with the following:

1. Table 2304.10.1, "Fastening Schedule," in the ICC's International Building Code.

D. Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections. Install fasteners without splitting wood.

E. Coordinate roof sheathing installation with flashing and joint-sealant installation so these materials 
are installed in sequence and manner that prevent exterior moisture from passing through 
completed assembly.

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 
structural support elements.

G. Coordinate sheathing installation with installation of materials installed over sheathing so sheathing 
is not exposed to precipitation or left exposed at end of the workday when rain is forecast.

3.2 INSTALLATION OF WOOD STRUCTURAL PANEL

A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered Wood 
Construction Guide," for types of structural-use panels and applications indicated.

B. Fastening Methods: Fasten panels as indicated below:

1. Wall and Roof Sheathing:
a.  Nail to wood framing.
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b. Screw to cold-formed metal framing.
c. Space panels 1/8 inch apart at edges and ends.

END OF SECTION 061600
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SECTION 061753 - SHOP-FABRICATED WOOD TRUSSES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Wood products.

1.2 DEFINITIONS

A. Metal-Plate-Connected Wood Trusses: Planar structural units consisting of metal-plate-
connected members fabricated from dimension lumber and cut and assembled before 
delivery to Project site.

1.3 ACTION SUBMITTALS

A. Product Data: For metal-plate connectors, metal truss accessories, and fasteners.

1. Include data for wood-preservative treatment from chemical treatment 
manufacturer and certification from treating plant that treated materials comply 
with requirements. Indicate type of preservative used and net amount of 
preservative retained.

2. Include data for fire-retardant treatment from chemical-treatment manufacturer 
and certification from treating plant that treated materials comply with 
requirements. Include physical properties of treated materials based on testing by 
a qualified independent testing agency.

3. For fire-retardant treatments, include physical properties of treated lumber both 
before and after exposure to elevated temperatures, based on testing by a 
qualified independent testing agency in accordance with ASTM D5664.

4. For products receiving a waterborne treatment, include statement that moisture 
content of treated materials was reduced to levels specified before shipment to 
truss fabricator.

B. Shop Drawings: Show fabrication and installation details for trusses.

1. Show location, pitch, span, camber, configuration, and spacing for each type of 
truss required.

2. Indicate sizes, stress grades, and species of lumber.
3. Indicate locations of permanent bracing required to prevent buckling of individual 

truss members due to design loads.
4. Indicate locations, sizes, and materials for permanent bracing required to prevent 

buckling of individual truss members due to design loads.
5. Indicate type, size, material, finish, design values, orientation, and location of 

metal connector plates.
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6. Show splice details and bearing details.

C. Delegated Design Submittals: For metal-plate-connected wood trusses indicated to 
comply with performance requirements and design criteria, including analysis data 
signed and sealed by the qualified professional engineer responsible for their 
preparation.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Handle and store trusses to comply with recommendations in SBCA BCSI, "Building 
Component Safety Information: Guide to Good Practice for Handling, Installing, 
Restraining, & Bracing Metal Plate Connected Wood Trusses."

1. Store trusses flat, off of ground, and adequately supported to prevent lateral 
bending.

2. Protect trusses from weather by covering with waterproof sheeting, securely 
anchored.

3. Provide for air circulation around stacks and under coverings.

B. Inspect trusses showing discoloration, corrosion, or other evidence of deterioration. 
Discard and replace trusses that are damaged or defective.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in 
Section 014000 "Quality Requirements," to design metal-plate-connected wood trusses.

B. Structural Performance: Metal-plate-connected wood trusses are to be capable of 
withstanding design loads within limits and under conditions indicated. Comply with 
requirements in TPI 1 unless more stringent requirements are specified below.

1. Design Loads: As indicated.
2. Maximum Deflection under Design Loads:

a. Roof Trusses: Vertical deflection of 1/240 of span.

C. Comply with applicable requirements and recommendations of TPI 1, TPI DSB, and 
SBCA BCSI.

D. Wood Structural Design Standard: Comply with applicable requirements in AF&PA's 
"National Design Specifications for Wood Construction" and its "Supplement."
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2.2 WOOD PRODUCTS

A. Lumber: DOC PS 20 and applicable rules of any rules-writing agency certified by the 
American Lumber Standard Committee (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, omit grade 

stamp and provide certificates of grade compliance issued by grading agency.
3. Provide dressed lumber, S4S.
4. Provide dry lumber with 15 percent maximum moisture content at time of 

dressing.

B. Minimum Chord Size for Roof Trusses: 2 by 6 inches nominal for both top and bottom 
chords.

C. Minimum Specific Gravity for Top Chords: 0.50.

D. Permanent Bracing: Provide wood bracing that complies with requirements for 
miscellaneous lumber in Section 061000 "Rough Carpentry."

2.3 METAL CONNECTOR PLATES

A. Fabricate connector plates to comply with TPI 1.

B. Hot-Dip Galvanized-Steel Sheet: ASTM A653/A653M; Structural Steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G60 coating designation; and not less than 0.036 inch thick.

1. Use for interior locations unless otherwise indicated.

2.4 FASTENERS

A. Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture.

1. Provide fasteners for use with metal framing anchors that comply with written 
recommendations of metal framing manufacturer.

2. Where trusses are exposed to weather, in ground contact, made from pressure-
preservative treated wood, or in area of high relative humidity, provide fasteners 
with hot-dip zinc coating complying with ASTM A153/A153M.

B. Nails, Brads, and Staples: ASTM F1667.
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2.5 FABRICATION

A. Cut truss members to accurate lengths, angles, and sizes to produce close-fitting joints.

B. Fabricate metal connector plates to sizes, configurations, thicknesses, and anchorage 
details required to withstand design loads for types of joint designs indicated.

C. Assemble truss members in design configuration indicated; use jigs or other means to 
ensure uniformity and accuracy of assembly, with joints closely fitted to comply with 
tolerances in TPI 1. Position members to produce design camber indicated.

1. Fabricate wood trusses within manufacturing tolerances in TPI 1.

D. Connect truss members by metal connector plates located and securely embedded 
simultaneously in both sides of wood members by air or hydraulic press.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install wood trusses only after supporting construction is in place and is braced and 
secured.

B. If trusses are delivered to Project site in more than one piece, assemble trusses before 
installing.

C. Hoist trusses in place by lifting equipment suited to sizes and types of trusses required, 
exercising care not to damage truss members or joints by out-of-plane bending or other 
causes.

D. Install and brace trusses according to TPI recommendations and as indicated.

E. Install trusses plumb, square, and true to line and securely fasten to supporting 
construction.

F. Space trusses 24 inches o.c.; adjust and align trusses in location before permanently 
fastening.

G. Securely connect each truss ply required for forming built-up girder trusses.

1. Anchor trusses to girder trusses as indicated.

H. Install and fasten permanent bracing during truss erection and before construction loads 
are applied. Anchor ends of permanent bracing where terminating at walls or beams.

1. Install bracing to comply with Section 061000 "Rough Carpentry."

I. Install wood trusses within installation tolerances in TPI 1.
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J. Do not alter trusses in field. Do not cut, drill, notch, or remove truss members.

K. Replace wood trusses that are damaged or do not comply with requirements.

1. Damaged trusses may be repaired according to truss repair details signed and 
sealed by the qualified professional engineer responsible for truss design, when 
approved by Architect.

3.2 REPAIRS AND 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 wood trusses from weather. If, despite protection, wood trusses become wet, 
apply EPA-registered borate treatment. Apply borate solution by spraying to comply with 
EPA-registered label.

C. Repair damaged galvanized coatings on exposed surfaces in accordance with 
ASTM A780/A780M and manufacturer's written instructions.

END OF SECTION 061753
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SECTION 064116 - PLASTIC-LAMINATE-FACED ARCHITECTURAL CABINETS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Plastic-laminate-faced architectural cabinets.
2. Wood furring, blocking, shims, and hanging strips for installing plastic-laminate-

faced architectural cabinets unless concealed within other construction before 
cabinet installation.

B. Related Requirements:

1. Section 123661.16 "Solid Surfacing Countertops."

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product, including panel products, high-pressure 
decorative laminate, adhesive for bonding plastic laminate and cabinet hardware and 
accessories.

B. Shop Drawings: Show location of each item, dimensioned plans and elevations, large-
scale details, attachment devices, and other components.

C. Samples:

1. Plastic laminates, for each color, pattern, and surface finish.
2. Thermoset decorative panels, for each color, pattern, and surface finish.

1.3 QUALITY ASSURANCE

A. Installer Qualifications:  Fabricator of products.

1.4 FIELD CONDITIONS

A. Environmental Limitations: Do not deliver or install cabinets until building is enclosed, 
wet work is complete, and HVAC system is operating and maintaining temperature and 
relative humidity at occupancy levels during the remainder of the construction period.
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PART 2 - PRODUCTS

2.1 ARCHITECTURAL CABINET FABRICATORS

A. Fabricators: Subject to compliance with requirements, provide products by one of the 
following. (Same Fabricator as Simulated Stone Countertops, Wood Frames and Wood 
Trim):

1. Horizon Group, Inc.
2. Marcon Industries, Inc.
3. Robertson Manufacturing, Inc.
4. Red Bud Ridge Manufacturing, Inc.

2.2 PLASTIC-LAMINATE-FACED ARCHITECTURAL CABINETS

A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork 
Standards" for grades of architectural plastic-laminate cabinets indicated for 
construction, finishes, installation, and other requirements.

B. Grade:  Custom.

C. Type of Construction:  Face frame.

D. Cabinet, Door, and Drawer Front Interface Style:  Flush overlay.

E. High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated or if not indicated, 
as required by woodwork quality standard.

F. Laminate Cladding for Exposed Surfaces:

1. Horizontal Surfaces:  Grade HGS.
2. Vertical Surfaces:  Grade HGS.
3. Pattern Direction:  Horizontally for drawer fronts, doors, and fixed panels.

G. Materials for Semi-exposed Surfaces:

1. Surfaces Other Than Drawer Bodies:  Thermoset decorative panels.

H. Colors, Patterns, and Finishes: Provide materials and products that result in colors and 
textures of exposed laminate surfaces complying with the following requirements:

1. As selected by the Architect from the manufacturer’s full line.

2.3 WOOD MATERIALS

A. Wood Products: Provide materials that comply with requirements of referenced quality 
standard for each type of woodwork and quality grade specified unless otherwise 
indicated.
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1. Wood Moisture Content:  5 to 10 percent.

B. Composite Wood and Agrifiber Products: Provide materials that comply with 
requirements of referenced quality standard for each type of woodwork and quality grade 
specified unless otherwise indicated.

1. Particleboard: ANSI A208.1, Grade M-2.
2. Softwood Plywood: DOC PS 1.
3. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1.
4. Thermoset Decorative Panels: Particleboard or medium-density fiberboard 

finished with thermally fused, melamine-impregnated decorative paper and 
complying with requirements of NEMA LD 3, Grade VGL, for test methods 3.3, 3.4, 
3.6, 3.8, and 3.10.

a. Color: White.

2.4 CABINET HARDWARE AND ACCESSORIES

A. General: Provide cabinet hardware and accessory materials associated with 
architectural cabinets.

B. Frameless Concealed Hinges (European Type): BHMA A156.9, B01602, 170 degrees 
of opening, self-closing.

C. Wire Pulls: Back mounted, solid metal, 4 inches long, 5/16 inch in diameter.

D. Catches:  Ball friction catches, BHMA A156.9, B03013.

E. Door Silencers: BHMA A156.16, L03011.

F. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with 
BHMA A156.18 for BHMA finish number indicated.

1. To be selected by the architect. 

2.5 MISCELLANEOUS MATERIALS

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln dried 
to less than 15 percent moisture content.

B. Anchors: Select material, type, size, and finish required for each substrate for secure 
anchorage. Provide metal expansion sleeves or expansion bolts for post-installed 
anchors. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face 
of exterior walls and at floors.

C. Adhesives: Do not use adhesives that contain urea formaldehyde.

D. Adhesive for Bonding Plastic Laminate:  Unpigmented contact cement.
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1. Adhesive for Bonding Edges: Hot-melt adhesive or adhesive specified above for 
faces.

2.6 FABRICATION

A. Complete fabrication, including assembly and hardware application, to maximum extent 
possible before shipment to Project site. Disassemble components only as necessary 
for shipment and installation. Where necessary for fitting at site, provide ample allowance 
for scribing, trimming, and fitting.

B. Shop-cut openings to maximum extent possible to receive hardware, appliances, 
electrical work, and similar items. Locate openings accurately and use templates or 
roughing-in diagrams to produce accurately sized and shaped openings. Sand edges of 
cutouts to remove splinters and burrs.

PART 3 - EXECUTION

3.1 PREPARATION

A. Before installation, condition cabinets to average prevailing humidity conditions in 
installation areas.

3.2 INSTALLATION

A. Grade: Install cabinets to comply with same grade as item to be installed.

B. Install cabinets level, plumb, true, and straight. Shim as required with concealed shims. 
Install level and plumb to a tolerance of 1/8 inch in 96 inches.

C. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged 
finish at cuts.

D. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure 
with countersunk, concealed fasteners and blind nailing. Use fine finishing nails or 
finishing screws for exposed fastening, countersunk and filled flush with woodwork.

E. Cabinets: Install without distortion so 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 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.

END OF SECTION 064116
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SECTION 072100 - THERMAL INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Extruded polystyrene foam-plastic board insulation.
2. Glass-fiber blanket insulation.

1.2 ACTION SUBMITTALS

A. Product Data: For the following:

1. Extruded polystyrene foam-plastic board insulation.
2. Glass-fiber blanket insulation.

PART 2 - PRODUCTS

2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD INSULATION

A. Extruded Polystyrene Board Insulation, Type IV: ASTM C578, Type IV, 25-psi minimum 
compressive strength; unfaced.

1. 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:

a. Diversi Foam Products.
b. DuPont de Nemours, Inc.
c. Owens Corning.
d. The Dow Chemical Company.

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 450 when tested in accordance with 

ASTM E84.
4. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 

assembly.
5. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.
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2.2 GLASS-FIBER BLANKET INSULATION

A. Glass-Fiber Blanket Insulation, Unfaced: ASTM C665, Type I; passing ASTM E136 for 
combustion characteristics.

1. 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:

a. CertainTeed; SAINT-GOBAIN.
b. Johns Manville; a Berkshire Hathaway company.
c. Knauf Insulation.
d. Owens Corning.

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 50 when tested in accordance with 

ASTM E84.
4. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

2.3 ACCESSORIES

A. Insulation for Miscellaneous Voids:

1. Glass-Fiber Insulation: ASTM C764, Type II, loose fill; with maximum flame-spread 
and smoke-developed indexes of 5, per ASTM E84.

2. Spray Polyurethane Foam Insulation: ASTM C1029, Type II, closed cell, with 
maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, 
per ASTM E84.

3. Polyurethane Pour-In-Place Insulation: Closed cell, with maximum flame-spread 
and smoke-developed indexes of 75 and 450, respectively, per ASTM E84, 
specifically formulated for pour-in-place applications.

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) Huntsman Building Solutions.

B. Insulation Anchors, Spindles, and Standoffs: As recommended by manufacturer.

C. Adhesive for Bonding Insulation: Product compatible with insulation and air and water 
barrier materials, and with demonstrated capability to bond insulation securely to 
substrates without damaging insulation and substrates.

D. Eave Ventilation Troughs: Preformed, rigid fiberboard or plastic sheets designed and 
sized to fit between roof framing members and to provide ventilation between insulated 
attic spaces and vented eaves.

http://www.specagent.com/Lookup?ulid=11272
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PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications.

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed 
to ice, rain, or snow at any time.

C. Install insulation with manufacturer's R-value label exposed after insulation is installed.

D. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions 
and fill voids with insulation. Remove projections that interfere with placement.

E. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, 
widths, and lengths. Apply single layer of insulation units unless multiple layers are 
otherwise shown or required to make up total thickness or to achieve R-value.

3.2 INSTALLATION OF SLAB INSULATION

A. On vertical slab edge and foundation 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 24 inches 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 24 inches in from exterior 
walls.

3.3 INSTALLATION OF FOUNDATION WALL INSULATION

A. Butt panels together for tight fit.

B. Anchor Installation: Install board insulation on concrete substrates by adhesively 
attached, spindle-type insulation anchors.

C. Adhesive Installation: Install with adhesive or press into tacky waterproofing or 
dampproofing according to manufacturer's written instructions.
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3.4 INSTALLATION OF CAVITY-WALL INSULATION

A. Foam-Plastic Board Insulation: Install pads of adhesive spaced approximately 24 inches 
o.c. both ways on inside face and as recommended by manufacturer.

1. Fit courses of insulation between wall ties and other obstructions, with edges butted 
tightly in both directions, and with faces flush.

2. Press units firmly against inside substrates.
3. Supplement adhesive attachment of insulation by securing boards with two-piece 

wall ties designed for this purpose and specified in Section 042000 "Unit Masonry."

3.5 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION

A. 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 clearance of insulation around recessed lighting fixtures not rated 
for or protected from contact with insulation.

4. Attics: Install eave ventilation troughs between roof framing members in insulated 
attic spaces at vented eaves.

5. For metal-framed wall cavities where cavity heights exceed 96 inches, support 
unfaced blankets mechanically and support faced blankets by taping flanges of 
insulation to flanges of metal studs.

6. For wood-framed construction, install blankets according to ASTM C1320 and as 
follows:

a. With faced blankets having stapling flanges, lap blanket flange over flange of 
adjacent blanket to maintain continuity of vapor retarder once finish material 
is installed over it.

B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where 
required to prevent gaps in insulation using the following materials:

1. Spray Polyurethane Insulation: Apply according to manufacturer's written 
instructions.

END OF SECTION 072100
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SECTION 072726 - FLUID-APPLIED MEMBRANE AIR BARRIERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Vapor-retarding, fluid-applied air barriers.
2. Vapor-permeable, fluid-applied air barriers.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For air-barrier assemblies.

1. Include details for substrate joints and cracks, counterflashing strips, penetrations, 
inside and outside corners, terminations, and tie-ins with adjoining construction.

1.3 INFORMATIONAL SUBMITTALS

A. Product certificates.

B. Product test reports.

C. Field quality-control reports.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are trained 
and approved by manufacturer.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Air-Barrier Performance: Air-barrier assembly and seals with adjacent construction shall 
be capable of performing as a continuous air barrier and as a liquid-water drainage plane 
flashed to discharge to the exterior incidental condensation or water penetration. Air-
barrier assemblies shall be capable of accommodating substrate movement and of 
sealing substrate expansion and control joints, construction material changes, 
penetrations, and transitions at perimeter conditions without deterioration and air 
leakage exceeding specified limits.
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B. Air-Barrier Assembly Air Leakage: Maximum 0.04 cfm/sq. ft. of surface area at 1.57 
lbf/sq. ft., when tested according to ASTM E2357.

2.2 HIGH-BUILD AIR BARRIERS, VAPOR PERMEABLE

A. High-Build, Vapor-Permeable Air Barrier:  Modified bituminous or synthetic polymer 
membrane with an installed dry film thickness, according to manufacturer's written 
instructions, of 35 mils or thicker over smooth, void-free substrates.

1. Modified Bituminous Type:

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) Mar-flex Waterproofing & Building Products.
2) Tremco Incorporated.

2. Synthetic Polymer Type:

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) DuPont de Nemours, Inc.
2) GCP Applied Technologies Inc.
3) Henry Company.
4) Tremco Incorporated.

3. Physical and Performance Properties:

a. Air Permeance: Maximum 0.004 cfm/sq. ft. of surface area at 1.57-lbf/sq. ft. 
pressure difference; ASTM E2178.

b. Vapor Permeance: Minimum 10 perms; ASTM E96/E96M, Desiccant 
Method, Procedure A.

c. Ultimate Elongation: Minimum 200 percent; ASTM D412, Die C.
d. Adhesion to Substrate: Minimum 16 lbf/sq. in. when tested according to 

ASTM D4541.
e. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an 

approved assembly.
f. UV Resistance: Can be exposed to sunlight for 30 days according to 

manufacturer's written instructions.

2.3 ACCESSORY MATERIALS

A. Requirement: Provide primers, transition strips, termination strips, joint reinforcing fabric 
and strips, joint sealants, counterflashing strips, flashing sheets and metal termination 
bars, termination mastic, substrate patching materials, adhesives, tapes, foam sealants, 
lap sealants, and other accessory materials that are recommended in writing by air-
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barrier manufacturer to produce a complete air-barrier assembly and that are compatible 
with primary air-barrier material and adjacent construction to which they may seal.

PART 3 - EXECUTION

3.1 SURFACE PREPARATION

A. Clean, prepare, treat, fill, and seal substrate and joints and cracks in substrate according 
to manufacturer's written instructions and details. Provide clean, dust-free, and dry 
substrate for air-barrier application.

B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray 
affecting other construction.

C. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate 
pockets, holes, and other voids in concrete with substrate-patching material.

D. Remove excess mortar from masonry ties, shelf angles, and other obstructions.

E. At changes in substrate plane, apply sealant or termination mastic beads at sharp 
corners and edges to form a smooth transition from one plane to another.

F. Bridge expansion joints discontinuous wall-to-wall, deck-to-wall, and deck-to-deck joints 
with air-barrier accessory material that accommodates joint movement according to 
manufacturer's written instructions and details.

3.2 INSTALLATION

A. Install materials according to air-barrier manufacturer's written instructions and details to 
form a seal with adjacent construction and ensure continuity of air and water barrier.

1. Coordinate the installation of air barrier with installation of roofing membrane and 
base flashing to ensure continuity of air barrier with roofing membrane.

2. Install transition strip on roofing membrane or base flashing so that a minimum of 
3 inches of coverage is achieved over each substrate.

3. Unless manufacturer recommends in writing against priming, apply primer to 
substrates at required rate and allow it to dry.

4. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas 
that will be covered by air-barrier material on same day. Reprime areas exposed 
for more than 24 hours.

B. Connect and seal exterior wall air-barrier material continuously to roofing-membrane air 
barrier, concrete below-grade structures, floor-to-floor construction, exterior glazing and 
window systems, glazed curtain-wall systems, storefront systems, exterior louvers, 
exterior door framing, and other construction used in exterior wall openings, using 
accessory materials.
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C. Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls, 
storefronts, and doors. Apply transition strip so that a minimum of 3 inches of coverage 
is achieved over each substrate. Maintain 3 inches of full contact over firm bearing to 
perimeter frames, with not less than 1 inch of full contact.

D. Repair punctures, voids, and deficient lapped seams in strips and transition strips. Slit 
and flatten fishmouths and blisters. Patch with transition strips extending 6 inches 
beyond repaired areas in strip direction.

E. High-Build Air Barriers: Apply continuous unbroken air-barrier material to substrates 
according to the following thickness. Apply air-barrier material in full contact around 
protrusions such as masonry ties.

1. Vapor-Permeable, High-Build Air Barrier: Total dry film thickness as recommended 
in writing by manufacturer to comply with performance requirements, but not less 
than 35 mils, applied in one or more equal coats.

F. Do not cover air barrier until it has been tested and inspected by testing agency.

G. Correct deficiencies in or remove air barrier that does not comply with requirements; 
repair substrates and reapply air-barrier components.

3.3 CLEANING AND PROTECTION

A. Protect air-barrier system from damage during application and remainder of construction 
period, according to manufacturer's written instructions.

B. Remove masking materials after installation.

END OF SECTION 072726
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SECTION 074113.16 - STANDING-SEAM METAL ROOF PANELS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Standing-seam metal roof panels.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Include fabrication and installation layouts of metal panels; details of 
edge conditions, joints, panel profiles, corners, anchorages, attachment system, trim, 
flashings, closures, and accessories; and special details.

C. Samples: For each type of metal panel indicated.

1.4 INFORMATIONAL SUBMITTALS

A. Product test reports.

B. Warranties: Sample of special warranties.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are trained 
and approved by manufacturer.

B. UL-Certified, Portable Roll-Forming Equipment: UL-certified, portable roll-forming 
equipment capable of producing metal panels warranted by manufacturer to be the same 
as factory-formed products. Maintain UL certification of portable roll-forming equipment 
for duration of work.
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1.7 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of metal panel systems that fail in materials or workmanship 
within specified warranty period.

1. Warranty Period:  Two years from date of Substantial Completion.

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which 
manufacturer agrees to repair finish or replace metal panels that show evidence of 
deterioration of factory-applied finishes within specified warranty period.

1. Finish Warranty Period:  20 years from date of Substantial Completion.

2. Warranty Period:  20 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Structural Performance: Provide metal panel systems capable of withstanding the effects 
of the following loads, based on testing according to ASTM E1592:

1. Wind Loads: As indicated on Drawings.
2. Other Design Loads:  As indicated on Drawings.
3. Deflection Limits: For wind loads, no greater than 1/180 1/240 of the span.

B. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to 
ASTM E1680 at the following test-pressure difference:

1. Test-Pressure Difference:  1.57 lbf/sq. ft..

C. Water Penetration under Static Pressure: No water penetration when tested according 
to ASTM E1646 at the following test-pressure difference:

1. Test-Pressure Difference:  2.86 lbf/sq. ft..

D. Hydrostatic-Head Resistance: No water penetration when tested according to 
ASTM E2140.

E. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 
for wind-uplift-resistance class indicated.

1. Uplift Rating:  UL 90.

F. FM Global Listing: Provide metal roof panels and component materials that comply with 
requirements in FM Global 4471 as part of a panel roofing system and that are listed in 
FM Global's "Approval Guide" for Class 1 or noncombustible construction, as applicable. 
Identify materials with FM Global markings.
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1. Fire/Windstorm Classification: Class 1A- 105.
2. Hail Resistance:  SH.

G. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes by preventing buckling, opening of joints, overstressing of 
components, failure of joint sealants, failure of connections, and other detrimental 
effects. Base calculations on surface temperatures of materials due to both solar heat 
gain and nighttime-sky heat loss.

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces.

2.2 STANDING-SEAM METAL ROOF PANELS

A. Provide factory-formed metal roof panels designed to be installed by lapping and 
interconnecting raised side edges of adjacent panels with joint type indicated and 
mechanically attaching panels to supports using concealed clips in side laps. Include 
clips, cleats, pressure plates, and accessories required for weathertight installation.

1. Steel Panel Systems: Unless more stringent requirements are indicated, comply 
with ASTM E1514.

2. Aluminum Panel Systems: Unless more stringent requirements are indicated, 
comply with ASTM E1637.

B. Vertical-Rib, Snap-Joint, Standing-Seam Metal Roof Panels: Formed with vertical ribs at 
panel edges and a flat pan between ribs; designed for sequential installation by 
mechanically attaching panels to supports using concealed clips located under one side 
of panels, engaging opposite edge of adjacent panels, and snapping panels together.

1. 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:

a. Berridge Manufacturing Company.
b. Fabral; a brand of OmniMax International.
c. Firestone Building Products.
d. Firestone Metal Products.
e. MBCI; Cornerstone Building Brands.
f. McElroy Metal, Inc.
g. Metal Sales Manufacturing Corporation.
h. Morin - A Kingspan Group Company.
i. PAC-CLAD; Petersen Aluminum Corporation; a Carlisle company.

2. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with 
ASTM A653/A653M, G90 coating designation, or aluminum-zinc alloy-coated steel 
sheet complying with ASTM A792/A792M, Class AZ50 coating designation; 
structural quality. Prepainted by the coil-coating process to comply with 
ASTM A755/A755M.

a. Nominal Thickness:  0.022 inch.
b. Exterior Finish:  Three-coat fluoropolymer.
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c. Color:  As selected by Architect from manufacturer's full range.

3. Clips:  One-piece fixed to accommodate thermal movement.

a. Material:  0.028-inch- nominal thickness, zinc-coated (galvanized) or 
aluminum-zinc alloy-coated steel sheet.

4. Joint Type:  Double folded.
5. Panel Coverage:  16 inches.
6. Panel Height:  2.0 inches.

2.3 UNDERLAYMENT MATERIALS

A. Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied, 
sheet underlayment, a minimum of 30 mils thick, consisting of slip-resistant, 
polyethylene-film top surface laminated to a layer of butyl or SBS-modified asphalt 
adhesive, with release-paper backing. Provide primer when recommended by 
underlayment manufacturer.

1. Thermal Stability: Stable after testing at 240 deg F; ASTM D1970.
2. Low-Temperature Flexibility: Passes after testing at minus 20 deg F; 

ASTM D1970. 

B. Felt Underlayment: ASTM D226/D226M, Type II (No. 30), asphalt-saturated organic 
felts.

C. Slip Sheet: Manufacturer's recommended slip sheet, of type required for application.

2.4 MISCELLANEOUS MATERIALS

A. Miscellaneous Metal Subframing and Furring: ASTM C645; cold-formed, metallic-coated 
steel sheet, ASTM A653/A653M, G90 coating designation or ASTM A792/A792M, 
Class AZ50 coating designation unless otherwise indicated. Provide manufacturer's 
standard sections as required for support and alignment of metal panel system.

B. Panel Accessories: Provide components required for a complete, weathertight panel 
system including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, 
sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of 
metal panels unless otherwise indicated.

1. Closures: Provide closures at eaves and ridges, fabricated of same metal as metal 
panels.

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 
material recommended by manufacturer.

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-
foam or closed-cell laminated polyethylene; minimum 1-inch-thick, flexible closure 
strips; cut or premolded to match metal panel profile. Provide closure strips where 
indicated or necessary to ensure weathertight construction.
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C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels 
as required to seal against weather and to provide finished appearance. Locations 
include, but are not limited to, eaves, rakes, corners, bases, framed openings, ridges, 
fasciae, and fillers. Finish flashing and trim with same finish system as adjacent metal 
panels.

D. Gutters and Downspouts: Formed from same material as roof panels according to 
SMACNA's "Architectural Sheet Metal Manual." Finish to match metal roof panels.

E. Roof Curbs: Fabricated from same material as roof panels, 0.048-inch nominal 
thickness; with bottom of skirt profiled to match roof panel profiles and with welded top 
box and integral full-length cricket. Fabricate curb subframing of 0.060-inch-nominal 
thickness, angle-, C-, or Z-shaped steel sheet. Fabricate curb and subframing to 
withstand indicated loads of size and height indicated. Finish roof curbs to match metal 
roof panels.

F. Panel Fasteners: Self-tapping screws designed to withstand design loads.

G. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible 
with panel materials, are nonstaining, and do not damage panel finish.

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene 
compound sealant tape with release-paper backing; 1/2 inch wide and 1/8 inch 
thick.

2. Joint Sealant: ASTM C920; as recommended in writing by metal panel 
manufacturer.

3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C1311.

2.5 FABRICATION

A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's 
standard procedures and processes, as necessary to fulfill indicated performance 
requirements demonstrated by laboratory testing. Comply with indicated profiles and with 
dimensional and structural requirements.

B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal 
panels may be fabricated on-site using UL-certified, portable roll-forming equipment if 
panels are of same profile and warranted by manufacturer to be equal to factory-formed 
panels. Fabricate according to equipment manufacturer's written instructions and to 
comply with details shown.

C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 
length of panel.

D. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that 
provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise 
from movements.

E. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 
recommendations and recommendations in SMACNA's "Architectural Sheet Metal 
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Manual" that apply to design, dimensions, metal, and other characteristics of item 
indicated.

2.6 FINISHES

A. Panels and Accessories:

1. Three-Coat Fluoropolymer:  AAMA 621. Fluoropolymer finish containing not less 
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in both color coat 
and clear topcoat.

2. Concealed Finish: White or light-colored acrylic or polyester backer finish.

PART 3 - EXECUTION

3.1 PREPARATION

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel 
support members and anchorages according to ASTM C754 and metal panel 
manufacturer's written recommendations.

3.2 INSTALLATION OF UNDERLAYMENT

A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply 
with temperature restrictions of underlayment manufacturer for installation. Apply at 
locations indicated below, wrinkle free, in shingle fashion to shed water, and with end 
laps of not less than 6 inches staggered 24 inches between courses. Overlap side edges 
not less than 3-1/2 inches. Roll laps with roller. Cover underlayment within 14 days.

1. Apply over the entire roof surface.

B. Felt Underlayment: Apply at locations indicated below, in shingle fashion to shed water, 
and with lapped joints of not less than 2 inches.

1. Apply over the entire roof surface.

C. Slip Sheet: Apply slip sheet over underlayment before installing metal roof panels.

D. Flashings: Install flashings to cover underlayment to comply with requirements specified 
in Section 076200 "Sheet Metal Flashing and Trim."

3.3 INSTALLATION OF STANDING SEAM METAL ROOF PANELS

A. Standing-Seam Metal Roof Panel Installation: Fasten metal roof panels to supports with 
concealed clips at each standing-seam joint at location, spacing, and with fasteners 
recommended in writing by manufacturer.

1. Install clips to supports with self-tapping fasteners.
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2. Install pressure plates at locations indicated in manufacturer's written installation 
instructions.

3. Snap Joint: Nest standing seams and fasten together by interlocking and 
completely engaging factory-applied sealant.

4. Watertight Installation:

a. Apply a continuous ribbon of sealant or tape to seal joints of metal panels, 
using sealant or tape as recommend in writing by manufacturer as needed 
to make panels watertight.

b. Provide sealant or tape between panels and protruding equipment, vents, 
and accessories.

c. At panel splices, nest panels with minimum 6-inch end lap, sealed with 
sealant and fastened together by interlocking clamping plates.

B. Accessory Installation: Install accessories with positive anchorage to building and 
weathertight mounting, and provide for thermal expansion. Coordinate installation with 
flashings and other components.

C. Flashing and Trim: Comply with performance requirements, manufacturer's written 
installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide 
concealed fasteners where possible, and set units true to line and level as indicated. 
Install work with laps, joints, and seams that will be permanently watertight and weather 
resistant.

3.4 CLEANING AND PROTECTION

A. Remove temporary protective coverings and strippable films, if any, as metal panels are 
installed, unless otherwise indicated in manufacturer's written installation instructions. 
On completion of metal panel installation, clean finished surfaces as recommended by 
metal panel manufacturer. Maintain in a clean condition during construction.

END OF SECTION 074113.16
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SECTION 074213.13 - FORMED METAL WALL PANELS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Exposed-fastener, lap-seam metal wall panels.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Include fabrication and installation layouts of metal panels; details of 
edge conditions, joints, panel profiles, corners, anchorages, attachment system, trim, 
flashings, closures, and accessories; and special details.

C. Samples: For each type of metal panel indicated.

1.3 INFORMATIONAL SUBMITTALS

A. Product test reports.

B. Warranties: Samples of special warranties.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are 
trained and approved by manufacturer.

1.6 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of metal panel systems that fail in materials or workmanship 
within specified warranty period.

1. Warranty Period:  Two years from date of Substantial Completion.
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B. Special Warranty on Panel Finishes: Manufacturer's standard form in which 
manufacturer agrees to repair finish or replace metal panels that show evidence of 
deterioration of factory-applied finishes within specified warranty period.

1. Finish Warranty Period:  20 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Structural Performance: Provide metal panel systems capable of withstanding the 
effects of the following loads, based on testing according to ASTM E1592:

1. Wind Loads: 90 MPH.
2. Deflection Limits: For wind loads, no greater than 1/180 of the span.

B. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to 
ASTM E283 at the following test-pressure difference:

1. Test-Pressure Difference:  1.57 lbf/sq. ft.

C. Water Penetration under Static Pressure: No water penetration when tested according 
to ASTM E331 at the following test-pressure difference:

1. Test-Pressure Difference:  2.86 lbf/sq. ft.

D. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes by preventing buckling, opening of joints, overstressing of 
components, failure of joint sealants, failure of connections, and other detrimental 
effects. Base calculations on surface temperatures of materials due to both solar heat 
gain and nighttime-sky heat loss.

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material 
surfaces.

2.2 EXPOSED-FASTENER, LAP-SEAM METAL WALL PANELS

A. Provide factory-formed metal panels designed to be field assembled by lapping side 
edges of adjacent panels and mechanically attaching panels to supports using 
exposed fasteners in side laps. Include accessories required for weathertight 
installation.

B. Corrugated-Profile, Exposed-Fastener Metal Wall Panels Match existing siding on the 
building: 
1. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with 

ASTM A653/A653M, G90 coating designation, or aluminum-zinc alloy-coated 
steel sheet complying with ASTM A792/A792M, Class AZ50 coating designation; 
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structural quality. Prepainted by the coil-coating process to comply with 
ASTM A755/A755M.

a. Nominal Thickness:  0.022 inch.
b. Exterior Finish:  Two-coat fluoropolymer.
c. Color:  As selected by Architect from manufacturer's full range.

2.3 MISCELLANEOUS MATERIALS

A. Miscellaneous Metal Subframing and Furring: ASTM C645, cold-formed, metallic-
coated steel sheet, ASTM A653/A653M, G90 hot-dip galvanized coating designation or 
ASTM A792/A792M, Class AZ50 aluminum-zinc-alloy coating designation unless 
otherwise indicated. Provide manufacturer's standard sections as required for support 
and alignment of metal panel system.

B. Panel Accessories: Provide components required for a complete, weathertight panel 
system including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, 
sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of 
metal panels unless otherwise indicated.

1. Closures: Provide closures at eaves and rakes, fabricated of same metal as 
metal panels.

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated 
from material recommended by manufacturer.

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-
foam or closed-cell laminated polyethylene; minimum 1-inch-thick, flexible 
closure strips; cut or premolded to match metal panel profile. Provide closure 
strips where indicated or necessary to ensure weathertight construction.

C. Flashing and Trim: Provide flashing and trim formed from same material as metal 
panels as required to seal against weather and to provide finished appearance. 
Locations include, but are not limited to, bases, drips, sills, jambs, corners, endwalls, 
framed openings, rakes, fasciae, parapet caps, soffits, reveals, and fillers. Finish 
flashing and trim with same finish system as adjacent metal panels.

D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide 
exposed fasteners with heads matching color of metal panels by means of plastic caps 
or factory-applied coating. Provide EPDM or PVC sealing washers for exposed 
fasteners.

E. Panel Sealants: Provide sealant type recommended by manufacturer that are 
compatible with panel materials, are nonstaining, and do not damage panel finish.

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene 
compound sealant tape with release-paper backing; 1/2 inch wide and 1/8 inch 
thick.

2. Joint Sealant: ASTM C920; as recommended in writing by metal panel 
manufacturer.

3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C1311.
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2.4 FABRICATION

A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's 
standard procedures and processes, as necessary to fulfill indicated performance 
requirements demonstrated by laboratory testing. Comply with indicated profiles and 
with dimensional and structural requirements.

B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal 
panels may be fabricated on-site using UL-certified, portable roll-forming equipment if 
panels are of same profile and warranted by manufacturer to be equal to factory-
formed panels. Fabricate according to equipment manufacturer's written instructions 
and to comply with details shown.

C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 
length of panel.

D. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with 
manufacturer's recommendations and recommendations in SMACNA's "Architectural 
Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics 
of item indicated.

2.5 FINISHES

A. Panels and Accessories:

1. Two-Coat Fluoropolymer:  AAMA 621. Fluoropolymer finish containing not less 
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat.

2. Concealed Finish: White or light-colored acrylic or polyester backer finish.

PART 3 - EXECUTION

3.1 PREPARATION

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel 
support members and anchorages according to ASTM C754 and metal panel 
manufacturer's written recommendations.

3.2 INSTALLATION

A. Lap-Seam Metal Panels: Fasten metal panels to supports with fasteners at each 
lapped joint at location and spacing recommended by manufacturer.

1. Lap ribbed or fluted sheets one full rib. Apply panels and associated items true to 
line for neat and weathertight enclosure.

2. Provide metal-backed washers under heads of exposed fasteners bearing on 
weather side of metal panels.
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3. Locate and space exposed fasteners in uniform vertical and horizontal alignment. 
Use proper tools to obtain controlled uniform compression for positive seal 
without rupture of washer.

4. Install screw fasteners with power tools having controlled torque adjusted to 
compress washer tightly without damage to washer, screw threads, or panels. 
Install screws in predrilled holes.

5. Flash and seal panels with weather closures at perimeter of all openings.

B. Watertight Installation:

1. Apply a continuous ribbon of sealant or tape to seal lapped joints of metal panels, 
using sealant or tape as recommend by manufacturer on side laps of nesting-
type panels; and elsewhere as needed to make panels watertight.

2. Provide sealant or tape between panels and protruding equipment, vents, and 
accessories.

3. At panel splices, nest panels with minimum 6-inch end lap, sealed with sealant 
and fastened together by interlocking clamping plates.

C. Accessory Installation: Install accessories with positive anchorage to building and 
weathertight mounting and provide for thermal expansion. Coordinate installation with 
flashings and other components.

D. Flashing and Trim: Comply with performance requirements, manufacturer's written 
installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide 
concealed fasteners where possible and set units true to line and level as indicated. 
Install work with laps, joints, and seams that are permanently watertight.

3.3 CLEANING

A. Remove temporary protective coverings and strippable films, if any, as metal panels 
are installed, unless otherwise indicated in manufacturer's written installation 
instructions. On completion of metal panel installation, clean finished surfaces as 
recommended by metal panel manufacturer. Maintain in a clean condition during 
construction.

END OF SECTION 074213.13
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SECTION 076200 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Formed roof-drainage sheet metal fabrications.
2. Formed low-slope roof sheet metal fabrications.
3. Formed steep-slope roof sheet metal fabrications.
4. Formed wall sheet metal fabrications.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product.

B. Shop Drawings:  For sheet metal flashing and trim.

1. Include plans, elevations, sections, and attachment details.
2. Distinguish between shop- and field-assembled work.
3. Include identification of finish for each item.
4. Include pattern of seams and details of termination points, expansion joints and 

expansion-joint covers, direction of expansion, roof-penetration flashing, and 
connections to adjoining work.

C. Samples:  For each exposed product and for each color and texture specified.

1.3 INFORMATIONAL SUBMITTALS

A. Product certificates.

B. Product test reports.

C. Sample warranty.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.5 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.



Clinton County Conservation
Conservation Office Remodel & Addition

Origin Design Project No. 22163 SHEET METAL FLASHING AND TRIM
076200 - 2

1. For copings and roof edge flashings that are SPRI ES-1 tested, shop shall be listed 
as able to fabricate required details as tested and approved.

1.6 WARRANTY

A. Special Warranty on Finishes:  Manufacturer agrees to repair finish or replace sheet 
metal flashing and trim that shows evidence of deterioration of factory-applied finishes 
within specified warranty period.

1. Finish Warranty Period:  20 years from date of Substantial Completion.

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 SMACNA's "Architectural 
Sheet Metal Manual" requirements for dimensions and profiles shown unless more 
stringent requirements are indicated.

C. SPRI Wind Design Standard:  Manufacture and install copings tested according to 
SPRI ES-1 and capable of resisting the following design pressure:

1. Design Pressure:  As indicated on Drawings.

D. Thermal Movements:  Allow for thermal movements from ambient and surface 
temperature changes.

1. Temperature Change:  120 deg F, ambient; 180 deg F, material surfaces.

2.2 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 B 209, alloy as standard with manufacturer for finish required, 
with temper as required to suit forming operations and performance required.
1. Color Anodic Finish, Coil Coated: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 

mm or thicker.

a. Color:  As selected by Architect from full range of industry colors and color 
densities.
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b. Color Range: Noticeable variations in same piece are unacceptable. 
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.

C. Stainless-Steel Sheet:  ASTM A 240/A 240M, Type 304, dead soft, fully annealed; 2D 
(dull, cold rolled) finish.

D. Metallic-Coated Steel Sheet:  Provide zinc-coated (galvanized) steel sheet according to 
ASTM A 653/A where unfinished and aluminum-zinc alloy-coated steel sheet according 
to ASTM A 792/A 792M, Class AZ50 coating designation, Grade 40; prepainted by coil-
coating process to comply with ASTM A 755/A 755M.

1. Surface:  Manufacturer's standard clear acrylic coating on both sides.
2. Exposed Coil-Coated Finish:

a. Three-Coat Fluoropolymer:  AAMA 621.  Fluoropolymer finish containing not 
less than 70 percent PVDF resin by weight in both color coat and clear 
topcoat.  Prepare, pretreat, and apply coating to exposed metal surfaces to 
comply with coating and resin manufacturers' written instructions.

3. Color:  As selected by Architect from manufacturer's full range.

2.3 UNDERLAYMENT MATERIALS

A. Felt: ASTM D226/D226M, Type II (No. 30), asphalt-saturated organic felt; 
nonperforated.

B. Synthetic Underlayment: Laminated or reinforced, woven polyethylene or polypropylene, 
synthetic roofing underlayment; bitumen free; slip resistant; suitable for high 
temperatures over 220 deg F; and complying with physical requirements of 
ASTM D226/D226M for Type I and Type II felts.

1. 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:

a. Atlas Molded Products, a division of Atlas Roofing Corporation.
b. Intertape Polymer Group.
c. Kirsch Building Products.
d. SDP Advanced Polymer Products Inc.

C. Self-Adhering, High-Temperature Sheet Underlayment: Minimum 30 mils 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 in accordance with underlayment manufacturer's written instructions.

1. 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:

http://www.specagent.com/Lookup?ulid=7009
http://www.specagent.com/Lookup?uid=123457232467
http://www.specagent.com/Lookup?uid=123457232468
http://www.specagent.com/Lookup?uid=123457232469
http://www.specagent.com/Lookup?uid=123457232470
http://www.specagent.com/Lookup?ulid=5139
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a. ATAS International, Inc.
b. Carlisle WIP Products; a brand of Carlisle Construction Materials.
c. Henry Company.
d. Owens Corning.
e. Polyglass U.S.A., Inc.

2. Low-Temperature Flexibility: ASTM D1970/D1970M; passes after testing at minus 
20 deg F or lower.

D. Slip Sheet: Rosin-sized building paper, 3 lb/100 sq. ft. minimum.

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.

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.

c. Spikes and Ferrules:  Same material as gutter; with spike with ferrule 
matching internal gutter width.

2. Fasteners for Aluminum-Zinc Alloy-Coated Steel Sheet:  Series 300 stainless steel 
or hot-dip galvanized steel according to ASTM A 153/A 153M or ASTM F 2329.

C. Solder:
1. For Zinc-Coated (Galvanized) Steel:  ASTM B 32, with maximum lead content of 

0.2 percent.

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 wide and 1/8 inch thick.

E. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer sealant; of type, 
grade, class, and use classifications required to seal joints in sheet metal flashing and 
trim and remain watertight.

http://www.specagent.com/Lookup?uid=123457232451
http://www.specagent.com/Lookup?uid=123457232442
http://www.specagent.com/Lookup?uid=123457232444
http://www.specagent.com/Lookup?uid=123457232445
http://www.specagent.com/Lookup?uid=123457232450
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F. Butyl Sealant:  ASTM C 1311, 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. Obtain field measurements for accurate fit before shop fabrication.
2. 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.

3. Conceal fasteners and expansion provisions where possible.  Do not use exposed 
fasteners on faces exposed to view.

B. 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 deep, 
filled with butyl sealant concealed within joints.

2. Use lapped expansion joints only where indicated on Drawings.

C. Sealant Joints:  Where movable, nonexpansion-type joints are required, form metal to 
provide for proper installation of elastomeric sealant according to cited sheet metal 
standard.

D. Fabricate cleats and attachment devices from same material as accessory being 
anchored or from compatible, noncorrosive metal.

E. 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.

F. Seams:  Fabricate nonmoving seams with flat-lock seams.  Tin edges to be seamed, 
form seams, and solder.

G. 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.

2.6 ROOF-DRAINAGE SHEET METAL FABRICATIONS

A. Hanging Gutters:  Fabricate to cross section required, complete with end pieces, outlet 
tubes, and other accessories as required.  Fabricate in minimum 96-inch-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 
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covers, and gutter accessories from same metal as gutters.    Shop fabricate interior and 
exterior corners.

1. Accessories:  Continuous, removable leaf screen with sheet metal frame and 
hardware cloth screen.

B. Downspouts:  Fabricate rectangular downspouts to dimensions indicated, complete with 
mitered elbows.  Furnish with metal hangers from same material as downspouts and 
anchors.

1. Hanger Style:  Custom – see drawings and details.
2. Fabricate from the following materials:

a. Aluminum:  0.024 inch thick.

C. Parapet Scuppers:  Fabricate scuppers to dimensions required, with closure flange trim 
to exterior, 4-inch-wide wall flanges to interior, and base extending 4 inches beyond cant 
or tapered strip into field of roof.  Fabricate from the following materials:
1. Aluminum:  0.032 inch thick.

2.7 LOW-SLOPE ROOF SHEET METAL FABRICATIONS

A. Copings:  Fabricate in minimum 96-inch-long, but not exceeding 12-foot-long, sections.  
Fabricate joint plates of same thickness as copings.  Furnish with continuous cleats to 
support edge of external leg and interior leg.  Miter corners, fasten and seal 
watertight.    Shop fabricate interior and exterior corners.

1. Fabricate from the Following Materials:
a. Aluminum:  0.050 inch thick.

B. Base Flashing:  Shop fabricate interior and exterior corners.    Fabricate from the 
following materials:
1. Aluminum:  0.040 inch thick.
2. Aluminum-Zinc Alloy-Coated Steel:  0.028 inch thick.

C. Counterflashing and Flashing Receivers:  Fabricate from the following materials:
1. Aluminum:  0.032 inch thick.
2. Aluminum-Zinc Alloy-Coated Steel:  0.022 inch thick.

D. Roof-Penetration Flashing:  Fabricate from the following materials:
1. Galvanized Steel:  0.028 inch thick.
2. Aluminum-Zinc Alloy-Coated Steel:  0.028 inch thick.

E. Roof-Drain Flashing:  Fabricate from the following materials:
1. Stainless Steel:  0.016 inch thick.
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2.8 STEEP-SLOPE ROOF SHEET METAL FABRICATIONS

A. Apron, Step, Cricket, and Backer Flashing: Fabricate from the following materials:
1. Aluminum-Zinc Alloy-Coated Steel:  0.022 inch thick.

B. Valley Flashing: Fabricate from the following materials:
1. Aluminum-Zinc Alloy-Coated Steel:  0.028 inch thick.

C. Drip Edges: Fabricate from the following materials:
1. Aluminum-Zinc Alloy-Coated Steel:  0.022 inch thick.

D. Eave, Rake, Ridge, and Hip Flashing: Fabricate from the following materials:
1. Aluminum-Zinc Alloy-Coated Steel:  0.022 inch thick.

2.9 WALL SHEET METAL FABRICATIONS

A. Through-Wall Flashing:  Fabricate continuous flashings in minimum 96-inch-long, but not 
exceeding 12-foot-long, sections, under copings, and at shelf angles.  Fabricate 
discontinuous lintel, sill, and similar flashings to extend 6 inches beyond each side of 
wall openings; and form with 2-inch-high, end dams.  Fabricate from the following 
materials:
1. Stainless Steel:  0.016 inch thick.

B. Opening Flashings in Frame Construction:  Fabricate head, sill, jamb, and similar 
flashings to extend 4 inches beyond wall openings.  Form head and sill flashing with 2-
inch-high, end dams.  Fabricate from the following materials:
1. Aluminum-Zinc Alloy-Coated Steel:  0.022 inch thick.

PART 3 - EXECUTION

3.1 UNDERLAYMENT INSTALLATION

A. Felt Underlayment:  Install felt underlayment, wrinkle free, using adhesive to minimize 
use of mechanical fasteners under sheet metal flashing and trim.  Apply in shingle 
fashion to shed water, with lapped joints of not less than 2 inches.

B. Synthetic Underlayment:  Install synthetic underlayment, wrinkle free, according to 
manufacturers' written instructions, and using adhesive where possible to minimize use 
of mechanical fasteners under sheet metal.

C. 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 staggered 24 inches between courses.  Overlap side 
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edges not less than 3-1/2 inches.  Roll laps and edges with roller.  Cover underlayment 
within 14 days.

3.2 INSTALLATION, GENERAL

A. General:  Anchor sheet metal flashing and trim and other components of the Work 
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 sheet metal flashing and trim system.

1. Install sheet metal flashing and trim true to line, levels, and slopes.  Provide 
uniform, neat seams with minimum exposure of solder, welds, and sealant.

2. Install sheet metal flashing and trim to fit substrates and to result in watertight 
performance.  Verify shapes and dimensions of surfaces to be covered before 
fabricating sheet metal.

3. Space cleats not more than 12 inches apart.  Attach each cleat with at least two 
fasteners.  Bend tabs over fasteners.

4. Install exposed sheet metal flashing and trim with limited oil canning, and free of 
buckling and tool marks.

5. Torch cutting of sheet metal flashing and trim is not permitted.

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 with no joints within 24 inches of corner 
or intersection.

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, 
filled with sealant concealed within joints.

2. Use lapped expansion joints only where indicated on Drawings.

D. Fasteners:  Use fastener sizes that penetrate substrate not less than recommended by 
fastener manufacturer to achieve maximum pull-out resistance.

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.  Prepare joints and apply sealants to 
comply with requirements in Section 079200 "Joint Sealants."
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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; 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. Heat surfaces to receive solder, and flow solder into joint.  Fill joint completely.  

Completely remove flux and spatter from exposed surfaces.
4. Stainless-Steel Soldering:  Tin edges of uncoated sheets, using solder for stainless 

steel and acid flux.  Promptly remove acid flux residue from metal after tinning and 
soldering.  Comply with solder manufacturer's recommended methods for cleaning 
and neutralization.

5. Copper Soldering:  Tin edges of uncoated sheets, using solder for copper.

H. Rivets:  Rivet joints in uncoated aluminum where necessary for strength.

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. Hanging Gutters:  Join sections with joints sealed with sealant.  Provide for thermal 
expansion.  Attach gutters at eave or fascia to firmly anchor them in position.  Provide 
end closures and seal watertight with sealant.  Slope to downspouts.

1. Install gutter with expansion joints at locations indicated, but not exceeding, 50 feet 
apart.  Install expansion-joint caps.

2. Install continuous gutter screens on gutters with noncorrosive fasteners, 
removable for cleaning gutters.

C. Downspouts:  Join sections with 1-1/2-inch telescoping joints.  Provide hangers with 
fasteners designed to hold downspouts securely to walls.  Locate hangers at top and 
bottom and at approximately 60 inches o.c.

3.4 ROOF FLASHING INSTALLATION

A. General:  Install sheet metal flashing and trim to comply with performance requirements 
and cited sheet metal standard.  Provide concealed fasteners where possible, and set 
units true to line, levels, and slopes.  Install work with laps, joints, and seams that are 
permanently watertight and weather resistant.

B. Roof Edge Flashing:  Anchor to resist uplift and outward forces according to 
recommendations in cited sheet metal standard unless otherwise indicated.  Interlock 
bottom edge of roof edge flashing with continuous cleat anchored to substrate.

C. Copings:  Anchor to resist uplift and outward forces according to recommendations in 
cited sheet metal standard unless otherwise indicated.
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D. Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting collar 
with top edge flared for elastomeric sealant, extending minimum of 4 inches over base 
flashing.  Install stainless-steel draw band and tighten.

E. Counterflashing:  Coordinate installation of counterflashing with installation of base 
flashing.  Insert counterflashing in reglets or receivers and fit tightly to base flashing.  
Extend counterflashing 4 inches over base flashing.  Lap counterflashing joints minimum 
of 4 inches.

F. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with 
installation of roofing and other items penetrating roof.  Seal with elastomeric sealant 
and clamp flashing to pipes that penetrate roof.

3.5 WALL FLASHING INSTALLATION

A. General:  Install sheet metal wall flashing to intercept and exclude penetrating moisture 
according to cited sheet metal standard unless otherwise indicated.  Coordinate 
installation of wall flashing with installation of wall-opening components such as 
windows, doors, and louvers.

B. Through-Wall Flashing:  Installation of through-wall flashing is specified in 
Section 042000 "Unit Masonry." Section 044200 "Exterior Stone Cladding."

C. Opening Flashings in Frame Construction:  Install continuous head, sill, jamb, and similar 
flashings to extend 4 inches beyond wall openings.

3.6 CLEANING AND PROTECTION

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering.

B. Clean and neutralize flux materials.  Clean off excess solder.

C. Clean off excess sealants.

D. Remove temporary protective coverings and strippable films as sheet metal flashing and 
trim are installed unless otherwise indicated in manufacturer's written installation 
instructions.

END OF SECTION 076200
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SECTION 078413 - PENETRATION FIRESTOPPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Penetrations in fire-resistance-rated walls.
2. Penetrations in horizontal assemblies.
3. Penetrations in smoke barriers.

1.2 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.

1.3 INFORMATIONAL SUBMITTALS

A. Installer Certificates: From Installer indicating penetration firestopping has been 
installed in compliance with requirements and manufacturer's written 
recommendations.

B. Product test reports.

1.4 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. Fire-Test-Response Characteristics: Penetration firestopping shall comply with the 
following requirements:

1. Penetration firestopping tests are performed by UL
2. Penetration firestopping is identical to those tested per testing standard 

referenced in "Penetration Firestopping" Article. Provide rated systems bearing 
marking of qualified testing and inspection agency.

C. Preinstallation Conference: Conduct conference at Project site.
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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. A/D Fire Protection Systems Inc.
2. Grace Construction Products.
3. Hilti, Inc. Johns Manville.
4. Nelson Firestop Products.
5. NUCO Inc.
6. Passive Fire Protection Partners.
7. RectorSeal Corporation.
8. Specified Technologies Inc.
9. 3M Fire Protection Products.
10. Tremco, Inc.; Tremco Fire Protection Systems Group.
11. USG Corporation.
12. or approved manufacturer.

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: Ratings determined per ASTM E 814 or 
UL 1479, based on testing at  a positive pressure differential of 0.01-inch wg.

1. F-Rating: Not less than the fire-resistance rating of constructions penetrated.

C. Penetrations in Horizontal Assemblies: Ratings determined per ASTM E 814 or UL 1479, 
based on testing at a positive pressure differential of 0.01-inch wg.

1. F-Rating: At least 1 hour, but not less than the fire-resistance rating of 
constructions penetrated.

2. 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. of penetration opening at 0.30-inch wg at 
both ambient and elevated temperatures.

E. 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.

F. 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 
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(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.

G. 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.

PART 3 - EXECUTION

3.1 INSTALLATION

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. Install penetration firestopping to comply with manufacturer's written installation 
instructions and published drawings for products and applications indicated.

C. Install forming materials and other accessories of types required to support fill 
materials during their application and in 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.

D. Install fill materials for firestopping by proven techniques to produce the following results:

1. Fill voids and cavities formed by openings, forming materials, accessories, and 
penetrating items as required to achieve fire-resistance ratings indicated.

2. Apply materials so they contact and adhere to substrates formed by openings and 
penetrating items.

3. For fill materials that will remain exposed after completing the Work, finish to 
produce smooth, uniform surfaces that are flush with adjoining finishes.

3.2 IDENTIFICATION

A. Identify penetration firestopping with preprinted metal or plastic labels. Attach labels 
permanently to surfaces adjacent to and within 6 inches 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."
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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.

3.3 FIELD QUALITY CONTROL

A. 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.

3.4 PENETRATION FIRESTOPPING SCHEDULE

A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire 
Resistance Directory" under product Category XHEZ.Where Intertek ETL SEMKO-
listed systems are indicated, they refer to design numbers in Intertek ETL SEMKO's 
"Directory of Listed Building Products" under "Firestop Systems."

B. Where FM Global-approved systems are indicated, they refer to design numbers listed 
in FM Global's "Building Materials Approval Guide" under "Wall and Floor Penetration 
Fire Stops."
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Type of Penetrant

Wood Studs & Gyp- 
sum Wallboard UL De- 
sign No.
U300 Series

Metal Studs & Gyp- 
sum Wallboard UL 
Design No.
U400 Series

Concrete, CMU or 
Masonry
UL Design No. 
U900 Series Any
Thickness

Concrete CMU or 
Masonry
UL Design No. 
U900 Series Great-
er Than 8-in.

NOPENETRANTS
UL System Single 
penetrant
UL System Multiple 
penetrants

W-L-0000 SERIES 
OR NOTE 4
W-L-0000 SERIES 
OR NOTE 4

W-L-0000 SERIES 
OR NOTE 4
W-L-0000 SERIES 
OR NOTE 4

W-J-0000 SERIES 
OR NOTE 4
W-J-0000 SERIES 
OR NOTE 4

NOTE 4

NOTE 4

F Rating EQUAL TO
BARRIER RATING

T Rating EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

Additional Re- 
quirements

NONE NONE NONE NONE

METALLIC, UNINSULATED PIPE, CONDUIT, OR TUBING (EXAMPLES:COPPER, IRON, STEEL)
UL System Single 
penetrant

W-L-1000 SERIES W-L-1000 SERIES C-AJ-1000 OR W-J-
1000 SERIES

C-BK-1000 OR W- 
K- 1000 SERIES

UL System Multiple 
penetrants

W-L-8000 
SERIES NOTE 
5

W-L-8000 
SERIES NOTE 
5

C-AJ-8000 OR W-J- 
8000 SERIES -- NOTE
5

N/A

F Rating EQUAL TO
BARRIER RATING

T Rating EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

Additional Re- 
quirements

NONE NONE NONE NONE

NONMETALLIC, UNINSULATED PIPE, CONDUIT, OR TUBING (EXAMPLES: PVC, CPVC, GLASS)
UL System Single 
penetrant

W-L-2000 SERIES W-L-2000 SERIES C-AJ-2000 OR W-J-
2000 SERIES

C-BK-1000 OR W- 
K- 1000 SERIES

UL System Multiple 
penetrants

W-L-8000 
SERIES NOTE 
5

W-L-8000 
SERIES NOTE 
5

C-A J-8000 OR
W-J-8000 SERIES
-- NOTE 5

N/A

F Rating EQUAL TO
BARRIER RATING

T Rating EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

Additional Re- 
quirements

ELECTRICAL CABLES

NONE NONE NONE NONE

UL System Single 
penetrant
UL System Multiple 
penetrants

W-L-3000 SERIES W-L-3000 SERIES C-AJ-3000 OR W-J-
3000 SERIES

NONE NONE C-AJ-3000 OR W-J- 
3000 SERIES

N/A 

NONE
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F Rating EQUAL TO
BARRIER RATING

T Rating EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)
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Type of Penetrant

Wood Studs & Gyp- 
sum Wallboard UL De- 
sign No.
U300 Series

Metal Studs & Gyp- 
sum Wallboard UL 
Design No.
U400 Series

Concrete, CMU or 
Masonry
UL Design No. 
U900 Series Any
Thickness

Concrete CMU or 
Masonry
UL Design No. 
U900 Series Great-
er Than 8-in.

Additional Re- 
quirements

NONE NONE NONE NONE

CABLE TRAYS W/ELECTRICAL CABLES
UL System 
Single pen- 
etrant

N/A C-AJ-4000 OR
F-A-4000 
SERIES

C-B J-3000 OR 
F-B-3000 
SERIES

UL System 
Multiple pene- 
trants

NONE NONE NONE

F Rating EQUAL TO BARRIER 
RATING

T Rating EQUAL TO F 
RATING (NOTE 9)

EQUAL TO BARRIER 
RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO BARRIER 
RATING
EQUAL TO F 
RATING (NOTE 9)

Additional Requirements NONE NONE NONE

INSULATED PIPES (EXAMPLES: COPPER, GLASS, IRON, PLASTIC, STEEL) IN SYSTEMS OPERATING BETWEEN 32 DEG F (0 
DEG C) AND122 DEG F (50 DEG C) (NOTE1)

UL System Single 
penetrant

W-L-5000 SERIES W-L-5000 SERIES C-AJ-5000 OR W-J-
5000 SERIES

N/A

UL System Multiple 
penetrants

W-L-8000 
SERIES NOTE 
5

W-L-8000 
SERIES NOTE 
5

C-AJ-5000 OR W-J- 
5000 SERIES

NONE

F Rating EQUAL TO
BARRIER RATING

T Rating EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

Additional Re- 
quirements

NOTE 6 NOTE 6 NOTE 6 NONE

MISC. ELECTRICAL PENETRATIONS (EXAMPLES: BUS DUCTS)
UL System Single 
penetrant

W-L-6000 SERIES W-L-6000 SERIES C-AJ-6000 SERIES N/A

UL System N/A N/A C-AJ-6000 SERIES NONE

Multiple penetrants

F Rating EQUAL TO
BARRIER RATING

T Rating EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

Additional Re- 
quirements

METAL DUCT

NONE NONE NONE NONE

UL System Single 
penetrant

W-L-7000 SERIES W-L-7000 SERIES C-AJ-7000 OR W-J-
7000 SERIES

N/A
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UL System Multiple 
penetrants

N/A N/A N/A NONE

F Rating EQUAL TO
BARRIER RATING

T Rating EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING
EQUAL TO F 
RATING (NOTE 9)

Additional Re- 
quirements

NOTE 7 NOTE 7 NOTE 7 NONE

UL LISTED ELECTRICAL BOXES
UL System Single 
penetrant

CLIV OR NOTE 8 CLIV OR NOTE 8 N/A N/A

UL System Multiple 
penetrants

N/A N/A N/A NONE
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Type of Penetrant

Wood Studs & Gyp- 
sum Wallboard UL De- 
sign No.
U300 Series

Metal Studs & Gyp- 
sum Wallboard UL 
Design No.
U400 Series

Concrete, CMU or 
Masonry
UL Design No. 
U900 Series Any
Thickness

Concrete CMU or 
Masonry
UL Design No. 
U900 Series Great-
er Than 8-in.

F Rating EQUAL TO
BARRIER RATING

T Rating EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING 
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING 
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING 
EQUAL TO F 
RATING (NOTE 9)

Additional Re- 
quirements

NONE NONE NONE NONE

OTHER RECESSED DEVICES (NOTE3)
UL System Single 
penetrant
UL System Multiple 
penetrants

NOTE 8 NOTE 8 NOTE 8 NOTE 8

NONE NONE NOTE 8 NONE

F Rating EQUAL TO
BARRIER RATING

T Rating EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING 
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING 
EQUAL TO F 
RATING (NOTE 9)

EQUAL TO 
BARRIER RATING 
EQUAL TO F 
RATING (NOTE 9)

Additional Re- 
quirements

NONE NONE NONE NONE

FLOOR SYSTEM

NOPENETRANTS
UL System 
Single pene- 
trant
UL System Multi- 
ple penetrants

F-C-5000 SERIES C-AJ-5000 OR F-A- 
5000 SERIES

F-C-8000 SERIES NOTE5 C-AJ-8000 OR F-A-
8000 SERIES - NOTE 5

C-BJ-5000 OR F-B- 
5000 SERIES

C-A J-8000 OR F-A- 
8000 SERIES - NOTE 5

F Rating EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING

T Rating EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

Additional Requirements NONE NONE NONE

METALLIC, UNINSULATED PIPE, CONDUIT, OR TUBING (EXAMPLES: COPPER, IRON, STEEL)
UL System 
Single pene- 
trant
UL System Multi- 
ple penetrants

F-C-1000 SERIES C-AJ-1000 OR F-A- 
1000 SERIES

F-C-8000 SERIES NOTE5 C-AJ-8000 OR F-A-
8000 SERIES -- NOTE
5

C-BJ-1000 OR F-B- 
1000 SERIES

C-BJ-8000 OR F-B- 
8000 SERIES -- NOTE
5

F Rating EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING

T Rating EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

Additional Requirements NONE NONE NONE

Type of Penetrant Wood Framed Floor
Poured ConcreteFloor Any 
Thickness

Poured ConcreteFloor 
Greater Than
5 Inches
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NONMETALLIC, UNINSULATED PIPE, CONDUIT, OR TUBING (EXAMPLES: PVC, CPVC, GLASS)
UL System 
Single pene- 
trant
UL System Multi- 
ple penetrants

F-C-2000 SERIES C-AJ-2000 OR F-A- 
2000 SERIES

NONE C-AJ-8000 OR F-A-
8000 SERIES -- NOTE
5

C-BJ-2000 OR F-B- 
2000 SERIES

C-BJ-8000 OR F-B- 
8000 SERIES -- NOTE
5

F Rating EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING
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Type of Penetrant Wood Framed Floor Poured Concrete Floor 
Any Thickness

Poured ConcreteFloor 
Greater Than
5 Inches

T Rating EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

Additional Requirements NONE NONE NONE

ELECTRICAL CABLES
UL System 
Single pene- 
trant

F-C-3000 SERIES C-AJ-3000 OR F-A- 
3000 SERIES N/A

UL System Multi- 
ple penetrants

NONE NONE NONE

F Rating EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING

T Rating EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

Additional Requirements NONE NONE NONE

CABLE TRAYS W/ELECTRICAL CABLES
UL System 
Single pene- 
trant

N/A C-AJ-4000 OR F-A-
4000 SERIES

C-BJ-3000 OR F-B- 
3000 SERIES

UL System Multi- 
ple penetrants

NONE NONE NONE

F Rating EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING

T Rating EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

Additional Requirements NONE NONE NONE

INSULATED PIPES (EXAMPLES: COPPER, GLASS, IRON, PLASTIC, STEEL) IN SYSTEMS OPERATING BETWEEN 32 
DEG F (0 DEG C) AND122 DEG F (50 DEG C) (NOTE1)

UL System 
Single pene- 
trant
UL System Multi- 
ple penetrants

F-C-5000 SERIES C-AJ-5000 OR F-A- 
5000 SERIES

F-C-8000 SERIES NOTE5 C-AJ-8000 OR F-A-
8000 SERIES - NOTE 5

C-BJ-5000 OR F-B- 
5000 SERIES

C-AJ-8000 OR F-A- 
8000 SERIES - NOTE 5

F Rating EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING

T Rating EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

Additional Requirements NONE NONE NONE

INSULATED PIPES (EXAMPLES: COPPER, GLASS, IRON, PLASTIC, STEEL) IN SYSTEMS OPERATING BETWEEN 32 DEG F (0 
DEG C) OR ABOVE 122 DEG F (50 DEG C)(NOTE 2)

UL System 
Single pene- 
trant
UL System Multi-
ple penetrants

F-C-5000 SERIES C-AJ-5000 OR F-A- 
5000 SERIES

F-C-8000 SERIES NOTE5 C-AJ-8000 OR F-A-
8000 SERIES - NOTE 5

C-A J-5000 OR F-A- 
5000 SERIES

C-B J-8000 OR F-B- 
8000 SERIES - NOTE 5

F Rating EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING
T Rating EQ

UA
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L TO F RATING (NOTE 9)
EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

Additional Requirements NOTE 6 NOTE 6 NOTE 6

MISC. ELECTRICAL PENETRATIONS (EXAMPLES: BUS DUCTS)
UL System 
Single pene- 
trant

N/A C-AJ-6000 SERIES C-AJ-6000 SERIES

UL System Multi- 
ple penetrants

NONE C-AJ-8000 OR F-A-
8000 SERIES - NOTE 5

C-AJ-6000 SERIES
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Type of Penetrant Wood Framed Floor
Poured ConcreteFloor Any 
Thickness

Poured ConcreteFloor 
Greater Than
5 Inches

F Rating EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING

T Rating EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

Additional Requirements NONE NONE NONE

METAL DUCT
UL System 
Single pene- 
trant

F-C-7000 SERIES C-AJ-7000 OR F-A- 
7000 SERIES

C-B J-7000 OR F-B- 
7000 SERIES

UL System Multi- 
ple penetrants

N/A N/A N/A

F Rating EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING

T Rating EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

Additional Requirements NOTE 7 NOTE 7 NOTE 7

UL LISTEDELECTRICAL BOXES
UL System 
Single pene- 
trant
UL System Multi- 
ple penetrants

N/A N/A N/A

N/A N/A N/A

F Rating EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING

T Rating EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

Additional Requirements NONE NONE NONE
OTHER RECESSEDDEVICES (NOTE 3)

UL System NOTE 8 NOTE 8 NOTE 8

Single penetrant

UL System Multi- 
ple penetrants

NONE NONE NONE

F Rating EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING EQUAL TO BARRIER RATING

T Rating EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

EQUAL TO F RATING (NOTE 
9)

Additional Requirements NONE NONE NONE
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NOTES

1. Examples of systems that operate between 32 deg f (0 deg c) and 122 deg f (50 deg c):
a. chilled water supply & return
b. domestic hot water less than 122 deg F
c. heat pump water supply and return
d. domestic hot water recirculation less than 122 deg F
e. domestic cold water

2. Examples of systems operating below 32 deg f (0 deg c) or above 122 deg f (50 deg c):
a. steam supply & return
b. heating hot water supply & return steam vent
c. hot or chilled water supply & return condensate pump discharge
d. glycol heating hot water supply & return boiler blow down
e. domestic hot water supply 140 deg f (60 deg c) cryogenic vent
f. domestic hot water recirculation 140 deg f (60 deg c)

3. Examples of other recessed devices:
a. medical gas zone valves
b. unit heaters medical gas outlets fire fighters' phone fire valve cabinets
c. fire extinguisher cabinet fire hose cabinets

4. Seal opening using barrier's original construction.
5. Where a series 8000 classified system is not available, install penetrants singly, and provide 

single- penetrant sy st e ms .
6. For systems that operate below 32 deg f (0 deg c) or above 122 deg f (50 deg c), 

comply with the following additional requirements:
a. Provide TPFS system using intumescent elastomeric wrap strip as its fill, void, or cavity 

material.
b. Do not use series 8000 penetrations. Provide only single penetrations.

7. For penetrations protected with dampers, provide TPFS system approved by damper 
manufacturer.

8. Where UL classified systems are not available for other recessed devices, maintain 
continuity of Rated barrier con-struction around recess.

9. Where penetrant exits penetration entirely within a floor, provide firestop system with the 
same level of fire resistance as the floor system. One-sided composite panel systems are 
not allowed.

END OF SECTION 078413
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SECTION 078443 - JOINT FIRESTOPPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Joints in or between fire-resistance-rated constructions.
2. Joints in smoke barriers.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Product Schedule: For each joint firestopping system. Include location, illustration of 
firestopping system, and design designation of qualified testing agency.

1. Engineering Judgments: Where Project conditions require modification to a 
qualified testing agency's illustration for a particular joint firestopping system 
condition, submit illustration, with modifications marked, approved by joint 
firestopping system manufacturer's fire-protection engineer as an engineering 
judgment or equivalent fire-resistance-rated assembly.

1.4 INFORMATIONAL SUBMITTALS

A. Product test reports.

1.5 CLOSEOUT SUBMITTALS

A. Installer Certificates: From Installer indicating that joint firestopping systems have been 
installed in compliance with requirements and manufacturer's written instructions.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: A firm that has been approved by FM Global according to 
FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found 
to comply with UL's "Qualified Firestop Contractor Program Requirements."
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Test-Response Characteristics:

1. Perform joint firestopping system tests by a qualified testing agency acceptable to 
authorities having jurisdiction.

2. Test per testing standards referenced in "Joint Firestopping Systems" Article. 
Provide rated systems complying with the following requirements:

a. Joint firestopping systems shall bear classification marking of a qualified 
testing agency.

1) UL in its "Fire Resistance Directory."

2.2 JOINT FIRESTOPPING SYSTEMS

A. Joint Firestopping Systems: Systems that resist spread of fire, passage of smoke and 
other gases, and maintain original fire-resistance rating of assemblies in or between 
which joint firestopping systems are installed. Joint firestopping systems shall 
accommodate building movements without impairing their ability to resist the passage of 
fire and hot gases.

B. Joints in or between Fire-Resistance-Rated Construction: Provide joint firestopping 
systems with ratings determined per ASTM E 1966 or UL 2079.

1. 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:

a. 3M Fire Protection Products.
b. A/D Fire Protection Systems Inc.
c. Hilti, Inc.
d. Nelson Firestop; a brand of Emerson Industrial Automation.
e. NUCO Inc.
f. Passive Fire Protection Partners.
g. RectorSeal.
h. Thermafiber, Inc.; an Owens Corning company.
i. Tremco, Inc.

2. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the wall, 
floor, or roof in or between which it is installed.

C. Joints in Smoke Barriers: Provide fire-resistive joint systems with ratings determined per 
UL 2079 based on testing at a positive pressure differential of 0.30-inch wg.

http://www.specagent.com/Lookup?ulid=11855
http://www.specagent.com/Lookup?uid=123457032049
http://www.specagent.com/Lookup?uid=123457032050
http://www.specagent.com/Lookup?uid=123457032052
http://www.specagent.com/Lookup?uid=123457032054
http://www.specagent.com/Lookup?uid=123457032055
http://www.specagent.com/Lookup?uid=123457032056
http://www.specagent.com/Lookup?uid=123457032057
http://www.specagent.com/Lookup?uid=123457032059
http://www.specagent.com/Lookup?uid=123457032060
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1. 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:

a. 3M Fire Protection Products.
b. A/D Fire Protection Systems Inc.
c. Hilti, Inc.
d. NUCO Inc.
e. RectorSeal.
f. Tremco, Inc.

2. L-Rating: Not exceeding 5.0 cfm/ft. of joint at both ambient and elevated 
temperatures.

D. Exposed Joint Firestopping Systems: Flame-spread and smoke-developed indexes of 
less than 25 and 450, respectively, as determined per ASTM E 84.

E. Accessories: Provide components of fire-resistive joint systems, including primers and 
forming materials, that are needed to install elastomeric fill materials and to maintain 
ratings required. Use only components specified by joint firestopping system 
manufacturer and approved by the qualified testing agency for conditions indicated.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for joint configurations, substrates, and other conditions affecting 
performance of the Work.

B. General: Install fire-resistive joint systems to comply with manufacturer's written 
installation instructions and published drawings for products and applications indicated.

C. Install forming materials and other accessories of types required to support elastomeric 
fill materials during their application and in position needed to produce cross-sectional 
shapes and depths required to achieve fire ratings indicated.

1. After installing elastomeric fill materials and allowing them to fully cure, remove 
combustible forming materials and other accessories not indicated as permanent 
components of fire-resistive joint system.

D. Install elastomeric fill materials for fire-resistive joint systems by proven techniques to 
produce the following results:

1. Elastomeric fill voids and cavities formed by joints and forming materials as 
required to achieve fire-resistance ratings indicated.

2. Apply elastomeric fill materials so they contact and adhere to substrates formed 
by joints.

http://www.specagent.com/Lookup?ulid=11849
http://www.specagent.com/Lookup?uid=123457032038
http://www.specagent.com/Lookup?uid=123457032039
http://www.specagent.com/Lookup?uid=123457032040
http://www.specagent.com/Lookup?uid=123457032041
http://www.specagent.com/Lookup?uid=123457032043
http://www.specagent.com/Lookup?uid=123457032046
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3. For elastomeric fill materials that will remain exposed after completing the Work, 
finish to produce smooth, uniform surfaces that are flush with adjoining finishes.

3.2 IDENTIFICATION

A. Joint Identification: Identify joint firestopping systems with legible metal or plastic labels. 
Attach labels permanently to surfaces adjacent to and within 6 inches of joint edge so 
labels are visible to anyone seeking to remove or joint firestopping system. Use 
mechanical fasteners or self-adhering-type labels with adhesives capable of 
permanently bonding labels to surfaces on which labels are placed. Include the following 
information on labels:

1. The words "Warning - Joint Firestopping - Do Not Disturb. Notify Building 
Management of Any Damage."

2. Contractor's name, address, and phone number.
3. Designation of applicable testing agency.
4. Date of installation.
5. Manufacturer's name.
6. Installer's name.

3.3 FIELD QUALITY CONTROL

A. Inspecting Agency: Owner will engage a qualified testing agency to perform tests and 
inspections according to ASTM E 2393.

B. Where deficiencies are found or joint firestopping systems are damaged or removed due 
to testing, repair or replace joint firestopping systems so they comply with requirements.

C. Proceed with enclosing joint firestopping systems with other construction only after 
inspection reports are issued and installations comply with requirements.

END OF SECTION 078443
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SECTION 079200 - 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. Section Includes:

1. Silicone joint sealants.
2. Urethane joint sealants.

B. Related Sections:

1. Division 09 Section "Tiling" for sealing tile joints.

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.

B. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their 
adhesion to Project joint substrates as follows:
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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 wide joints formed between two 6-inch 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.

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.

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:  Two years from date of Substantial Completion.

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.

C. Low-Emitting Interior Sealants:  Sealants and sealant primers used inside the 
weatherproofing 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."

D. 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.
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E. Stain-Test-Response Characteristics:  Where sealants are specified to be non-staining 
to porous substrates, provide products that have undergone testing according to 
ASTM C 1248 and have not stained porous joint substrates indicated for Project.

F. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full 
range.

2.2 SILICONE JOINT SEALANTS

A. Mildew-Resistant, Single-Component, Acid-Curing Silicone Joint Sealant:  ASTM C 920, 
Type S, Grade NS, Class 25, for Use NT.

1. Products:  Subject to compliance with requirements, provide one of the following:

a. BASF Building Systems; Omniplus.
b. Dow Corning Corporation; 786 Mildew Resistant.
c. GE Advanced Materials - Silicones; Sanitary SCS1700.
d. May National Associates, Inc.; Bondaflex Sil 100 WF.
e. Tremco Incorporated; Tremsil 200 Sanitary.

2.3 URETHANE JOINT SEALANTS

A. 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, provide one of the following:

a. Sika Corporation, Construction Products Division; Sikaflex - 15LM.
b. Tremco Incorporated; Vulkem 921.

B. Multicomponent, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, 
Class 50, for Use NT.

1. Products:  Subject to compliance with requirements, provide one of the following:

a. Pecora Corporation; Dynatrol II.
b. Polymeric Systems, Inc.; PSI-270.
c. Tremco Incorporated; Dymeric 240.

C. Immersible Multicomponent, Pourable, Traffic-Grade, Urethane Joint Sealant:  
ASTM C 920.  Type M, Grade P, Class 25, for Use T and I.

1. Products:  Subject to compliance with requirements, provide one of the following:

a. LymTal International, Inc.; Iso-Flex 880 GB.
b. May National Associates, Inc.; Bondaflex PUR 2 SL.
c. Tremco Incorporated; Vulkem 245.
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2.4 JOINT SEALANT BACKING

A. General:  Provide sealant backings of material that are non-staining; 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 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:  Non-staining, nonabsorbent material compatible with joint sealants and 
surfaces adjacent to joints.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance 
with requirements for joint configuration, installation tolerances, and other conditions 
affecting joint-sealant performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

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 
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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 porcelain 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 porcelain 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.

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.
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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.

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 3 tests for the first 5 of joint length for each kind of sealant and joint 
substrate.

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.
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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.

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.

END OF SECTION 079200
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SECTION 079513.16 - EXTERIOR EXPANSION JOINT COVER ASSEMBLIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Exterior expansion joint covers.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For each expansion joint cover assembly.

1. Include plans, elevations, sections, details, splices, block-out requirement, attachments to 
other work, and line diagrams.

C. Samples: For each exposed expansion joint cover assembly and for each color and texture 
specified.

PART 2 - PRODUCTS

2.1 ASSEMBLY DESCRIPTION

A. Furnish units in longest practicable lengths to minimize field splicing.

B. Include factory-fabricated closure materials and transition pieces, T-joints, corners, curbs, cross-
connections, and other accessories as required to provide continuous expansion joint cover 
assemblies.

2.2 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Expansion joint cover assemblies shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7.

B. Fire-Resistance Ratings: Provide expansion joint cover assemblies with fire barriers identical to 
those of systems tested for fire resistance according to UL 2079 or ASTM E1966 by a qualified 
testing agency.

1. Hose Stream Test: Wall-to-wall and wall-to-soffit assemblies shall be subjected to hose 
stream testing.

C. Expansion Joint Design Criteria:
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1. Type of Movement:  Wind sway.

a. Nominal Joint Width:  As indicated on Drawings.
b. Minimum Joint Width:  As indicated on Drawings.
c. Maximum Joint Width:  As indicated on Drawings.

2. Seismic Movement:

a. Joint Movement: As indicated on Drawings.

2.3 EXTERIOR EXPANSION JOINT COVERS

A. Exterior Metal-Plate Joint Cover: Assembly consisting of sliding metal cover plate in continuous 
contact with gaskets mounted on metal frames fixed to sides of joint gap.

1. 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:

a. Balco; a CSW Industrials Company.
b. Construction Specialties, Inc.
c. inpro Corporation.

2. Application:  Wall to wall.
3. Installation: Surface mounted.
4. Fire-Resistance Rating: Not less than that of adjacent construction.
5. Exposed Metal:

a. Aluminum:  Clear anodic, Class I.

1) Color:  Clear.

B. Exterior Elastomeric-Seal Joint Cover: Assembly consisting of elastomeric seal anchored to 
surface-mounted frames fixed to sides of joint gap.

1. 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:

a. Balco; a CSW Industrials Company.
b. Construction Specialties, Inc.
c. inpro Corporation.

2. Application:  Wall to wall.
3. Installation:  Recessed.
4. Fire-Resistance Rating: Not less than that of adjacent construction one hour two hours 

Insert rating.
5. Exposed Metal:

a. Aluminum:  Clear anodic, Class I Clear anodic, Class II.

http://www.specagent.com/Lookup?ulid=12153
http://www.specagent.com/Lookup?uid=123457186542
http://www.specagent.com/Lookup?uid=123457186543
http://www.specagent.com/Lookup?uid=123457186544
http://www.specagent.com/Lookup?ulid=12163
http://www.specagent.com/Lookup?uid=123457186550
http://www.specagent.com/Lookup?uid=123457186551
http://www.specagent.com/Lookup?uid=123457186552
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1) Color:  Clear.

6. Seal: Preformed elastomeric membrane or extrusion.

a. Color:  Black.

2.4 MATERIALS

A. Aluminum: ASTM B221, Alloy 6063-T5 for extrusions; ASTM B209, Alloy 6061-T6 for sheet and 
plate.

B. Elastomeric Seals: Manufacturer's standard preformed elastomeric membranes or extrusions to be 
installed in metal frames.

C. Fire Barriers: Any material or material combination, to comply with performance criteria for required 
fire-resistance rating.

D. Moisture Barrier: Manufacturer's standard, flexible elastomeric material.

2.5 ALUMINUM FINISHES

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.

2.6 ACCESSORIES

A. Moisture Barriers: Manufacturer's standard moisture barrier consisting of a continuous, waterproof 
membrane within joint and attached to substrate on sides of joint.

1. Provide where indicated on Drawings.

B. Manufacturer's standard attachment devices, as indicated or required for complete installations.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Prepare substrates according to expansion joint cover assembly manufacturer's written 
instructions.

B. Coordinate and furnish anchorages, setting drawings, and instructions for installing expansion joint 
cover assemblies. Provide fasteners of metal, type, and size to suit type of construction indicated 
and to provide for secure attachment of expansion joint cover assemblies.
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C. Comply with manufacturer's written instructions for storing, handling, and installing expansion joint 
cover assemblies and materials unless more stringent requirements are indicated.

D. Metal Frames: Perform cutting, drilling, and fitting required to install expansion joint cover 
assemblies.

1. Install in true alignment and proper relationship to joints and adjoining finished surfaces 
measured from established lines and levels.

2. Adjust for differences between actual structural gap and nominal design gap due to ambient 
temperature at time of installation.

3. Cut and fit ends to accommodate thermal expansion and contraction of metal without 
buckling of frames.

4. Install frames in continuous contact with adjacent surfaces.

a. Shimming is not permitted.

5. Locate anchors at interval recommended by manufacturer, but not less than 3 inches from 
each end and not more than 24 inches o.c.

E. Seals: Install elastomeric seals and membranes in frames to comply with manufacturer's written 
instructions. Install with minimum number of end joints.

1. Provide in continuous lengths for straight sections.
2. Seal transitions. Vulcanize or heat-weld field-spliced joints as recommended by 

manufacturer.
3. Installation: Mechanically lock seals into frames or adhere to frames with adhesive or 

pressure-sensitive tape as recommended by manufacturer.

F. Install with hairline mitered corners where expansion joint cover assemblies change direction or 
abut other materials.

G. Terminate exposed ends of expansion joint cover assemblies with field- or factory-fabricated 
termination devices.

H. Fire-Resistance-Rated Assemblies: Coordinate installation of expansion joint cover assembly 
materials and associated work so complete assemblies comply with performance requirements.

1. Fire Barriers: Install fire barriers to provide continuous, uninterrupted fire resistance 
throughout length of joint, including transitions and field splices.

I. Moisture Barrier Drainage: If indicated, provide drainage fitting and connect to drains.

J. Transition to Roof Expansion Joint Covers: Coordinate installation of exterior wall and soffit 
expansion joint covers with roof expansion joint covers specified in Section 077129 "Manufactured 
Roof Expansion Joints." Install factory-fabricated units at transition between exterior walls and 
soffits and roof expansion joint cover assemblies.
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3.2 PROTECTION

A. Do not remove protective covering until finish work in adjacent areas is complete. When protective 
covering is removed, clean exposed metal surfaces to comply with manufacturer's written 
instructions.

B. Protect the installation from damage by work of other Sections.

END OF SECTION 079513.16
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SECTION 081113 - 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. Section Includes:

1. Standard and custom hollow metal doors and frames.
2. Steel sidelight, borrowed lite and transom frames.
3. Louvers installed in hollow metal doors.
4. Light frames and glazing installed in hollow metal doors.

B. Related Sections:

1. Division 01 Section "General Conditions".
2. Division 04 Section "Unit Masonry" for embedding anchors for hollow metal work 

into masonry construction.
3. Division 08 Section “Flush Wood Doors”.
4. Division 08 Section "Glazing" for glass view panels in hollow metal doors.
5. Division 08 Section "Door Hardware".
6. Division 09 Sections "Exterior Painting" and "Interior Painting" for field painting 

hollow metal doors and frames.

C. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction.

1. ANSI/SDI A250.8 - Recommended Specifications for Standard Steel Doors and 
Frames.

2. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance 
for Steel Doors, Frames, Frames Anchors and Hardware Reinforcing.

3. ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard 
Steel Doors and Frames.

4. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted 
Steel Surfaces for Steel Doors and Frames. 

5. ANSI/SDI A250.11 - Recommended Erection Instructions for Steel Frames.
6. ASTM A1008 - Standard Specification for Steel Sheet, Cold-Rolled, Carbon, 

Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved 
Formability.

7. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

8. ASTM A924 - Standard Specification for General Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process.
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9. ASTM C 1363 - Standard Test Method for Thermal Performance of Building 
Assemblies by Means of a Hot Box Apparatus.

10. ANSI/BHMA A156.115 - Hardware Preparation in Steel Doors and Frames.
11. ANSI/SDI 122 - Installation and Troubleshooting Guide for Standard Steel Doors 

and Frames.
12. ANSI/NFPA 80 - Standard for Fire Doors and Fire Windows; National Fire Protection 

Association.
13. ANSI/NFPA 105: Standard for the Installation of Smoke Door Assemblies.
14. FEMA P-361 2015 – Design and Construction Guidance for Community Safe 

Rooms.
15. ICC 500 - 2014 ICC/NSSA Standard for the Design and Construction of Storm 

Shelters.
16. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire 

Protection Association.
17. UL 10C - Positive Pressure Fire Tests of Door Assemblies.
18. UL 1784 - Standard for Air Leakage Tests of Door Assemblies.

1.3 SUBMITTALS

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, core descriptions, hardware reinforcements, profiles, anchors, fire-
resistance rating, and finishes.

B. Door hardware supplier is to furnish templates, template reference number and/or 
physical hardware to the steel door and frame supplier in order to prepare the doors and 
frames to receive the finish hardware items.

C. Shop Drawings: Include the following:

1. Elevations of each door design.
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 anchorages, joints, field splices, and connections.
6. Details of accessories.
7. Details of moldings, removable stops, and glazing.
8. Details of conduit and preparations for power, signal, and control systems.

D. Samples for Verification:

1. Samples are only required by request of the architect and for manufacturers that 
are not current members of the Steel Door Institute.

1.4 QUALITY ASSURANCE

A. Source Limitations: Obtain hollow metal doors and frames through one source from a 
single manufacturer wherever possible.
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B. Quality Standard: In addition to requirements specified, furnish SDI-Certified 
manufacturer products that comply with ANSI/SDI A250.8, latest edition, 
"Recommended Specifications for Standard Steel Doors and Frames".

C. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and 
labeled by a qualified testing agency, for fire-protection ratings indicated, based on 
testing at positive pressure according to UL10C (neutral pressure at 40” above sill) or 
UL 10C.

1. Oversize Fire-Rated Door Assemblies Construction: For units exceeding sizes of 
tested assemblies, attach construction label certifying doors are built to standard 
construction requirements for tested and labeled fire rated door assemblies except 
for size.

2. Temperature-Rise Limit: Where indicated and at vertical exit enclosures (stairwell 
openings) and exit passageways, provide doors that have a maximum transmitted 
temperature end point of not more than 450 deg F (250 deg C) above ambient 
after 30 minutes of standard fire-test exposure.

3. Smoke Control Door Assemblies: Comply with NFPA 105.

a. Smoke "S" Label: Doors to bear “S” label, and include smoke and draft 
control gasketing applied to frame and on meeting stiles of pair doors.

D. Fire-Rated, Borrowed-Light Frame Assemblies: Assemblies complying with NFPA 80 
that are 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. Provide labeled glazing material.

E. Severe Storm Shelter Openings: Provide complete door systems for hurricane or tornado 
storm shelters, and other areas of refuge, complying and tested according to FEMA P-
361, Third Edition (2015), Design and Construction Guidance for Community Safe 
Rooms; and ICC 500 (2014), ICC/NSSA Standard for the Design and Construction of 
Storm Shelters.

1. Each unit to bear third party permanent label indicating compliance with the 
referenced testing standards.

F. Pre-Submittal Conference: Conduct conference in compliance with requirements in 
Division 01 Section "Project Meetings" with attendance by representatives of Supplier, 
Installer, and Contractor to review proper methods and procedures for installing hollow 
metal doors and frames and to verify installation of electrical knockout boxes and conduit 
at frames with electrified or access control hardware.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during 
transit and Project site storage. Do not use non-vented plastic.

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack 
welded to jambs and mullions.
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C. Store hollow metal work under cover at Project site. Place in stacks of five units 
maximum in a vertical position with heads up, spaced by blocking, on minimum 4-inch 
high wood blocking. Do not store in a manner that traps excess humidity.

1. Provide minimum 1/4-inch space between each stacked door to permit air 
circulation. Door and frames to be stacked in a vertical upright position.

1.6 PROJECT CONDITIONS

A. Field Measurements: Verify actual dimensions of openings by field measurements 
before fabrication.

1.7 COORDINATION

A. Coordinate installation of anchorages for hollow metal frames. 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. Building Information Modeling (BIM) Support: Utilize designated BIM software tools and 
obtain training needed to successfully participate in the Project BIM processes. All 
technical disciplines are responsible for the product data integration and data reliability 
of their Work into the coordinated BIM applications.

1.8 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace doors that fail in materials or workmanship within specified warranty period.

B. Warranty includes installation and finishing that may be required due to repair or 
replacement of defective doors.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide steel doors and frames 
from a SDI Certified manufacturer:

1. CECO Door Products (C).
2. Curries Company (CU).

2.2 MATERIALS

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; 
suitable for exposed applications.



Clinton County Conservation
Conservation Office Remodel & Addition

Origin Design Project No. 22163      HOLLOW METAL DOORS AND FRAMES
            081113 - 5

B. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; 
with minimum G60 (Z180) or A60 (ZF180) metallic coating.

C. Frame Anchors: ASTM A 653/A 653M, Commercial Steel (CS), Commercial Steel (CS), 
Type B; with minimum G60 (Z180) or A60 (ZF180) metallic coating.

2.3 HOLLOW METAL DOORS

A. General: Provide 1-3/4 inch doors of design indicated, not less than thickness indicated; 
fabricated with smooth surfaces, without visible joints or seams on exposed faces unless 
otherwise indicated. Comply with ANSI/SDI A250.8 and ANSI/NAAMM HMMA 867.

B. Exterior Doors (Energy Efficient): Face sheets fabricated of commercial quality hot-dipped 
zinc coated steel that complies with ASTM A924 A60. Provide doors complying with 
requirements indicated below by referencing ANSI/SDI A250.8 for level and model, 
ANSI/SDI A250.4 for physical performance level, and HMMA 867 for door construction.

1. Design: Flush panel.
2. Core Construction: Foamed in place polyurethane and steel stiffened laminated 

core with no stiffener face welds, in compliance with HMMA 867 “Laminated Core”. 

a. Provide 22 gauge steel stiffeners at 6 inches on-center internally welded at 
5" on- center to integral core assembly, foamed in place polyurethane core 
chemically bonded to all interior surfaces. No stiffener face welding is 
permitted.

b. Thermal properties to rate at a fully operable minimum U-Factor 0.37 and R-
Value 2.7, including insulated door, thermal-break frame and threshold.

c. Kerf Type Frames: Thermal properties to rate at a fully operable minimum 
U-Factor 0.38 and R-Value 2.6, including insulated door, kerf type frame, 
and threshold.

3. Level/Model: Level 3 and Physical Performance Level A (Extra Heavy Duty), 
Minimum 16 gauge (0.053 inch - 1.3-mm) thick steel, Model 2.

4. Vertical Edges: Vertical edges to be mechanically interlocked with hairline seam. 
Beveled Lock Edge, 1/8 inch in 2 inches (3 mm in 50 mm).

5. Top and Bottom Edges: Reinforce tops and bottoms of doors with a continuous 
steel channel not less than 16 gauge, extending the full width of the door and 
welded to the face sheet. Doors with an inverted top channel to include a steel 
closure channel, screw attached, with the web of the channel flush with the face 
sheets of the door. Plastic or composite channel fillers are not acceptable.

6. Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9".
7. Hardware Reinforcements: Fabricate according to ANSI/SDI A250.6 with 

reinforcing plates from same material as door face sheets.

C. Interior Doors: Face sheets fabricated of commercial quality cold rolled steel that complies 
with ASTM A 1008/A 1008M. Provide doors complying with requirements indicated 
below by referencing ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for 
physical performance level:

1. Design: Flush panel.
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a. Fire Door Core: As required to provide fire-protection and temperature-rise 
ratings indicated.

2. Level/Model: Level 2 and Physical Performance Level B (Heavy Duty), Minimum 18 
gauge (0.042-inch - 1.0-mm) thick steel, Model 2.

3. Top and Bottom Edges: Reinforce tops and bottoms of doors with a continuous 
steel channel not less than 16 gauge, extending the full width of the door and 
welded to the face sheet. 

4. Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9" or minimum 14 
gauge continuous channel with pierced holes, drilled and tapped. 

5. Hardware Reinforcements: Fabricate according to ANSI/SDI A250.6 with 
reinforcing plates from same material as door face sheets.

D. Manufacturers Basis of Design:

1. CECO Door Products (C) Honeycomb Core - Regent Series.
2. Curries Company (CU) - Polystyrene Core - 707 Series.
3. Curries Company (CU) - Energy Efficient - 777 Trio-E Series.

2.4 HOLLOW METAL DOORS FOR SEVERE STORM SHELTERS

A. General: Provide complete tornado or hurricane resistant door and frame shelter 
assemblies constructed to resist the design wind pressures for components and cladding 
and missile impact loads as described in ICC 500 - 2014, ICC/NSSA Standard for the 
Design and Construction of Storm Shelters. Only single opening and paired opening 
doors and their frames constructed to resist calculated design wind pressures and 
laboratory tested missile impacts are acceptable. 

1. Door systems, both single doors and paired openings, tested and complying with 
ICC 500 - 2014 and FEMA P-361 (2015), Design and Construction Guidance for 
Community Safe Rooms and supported by third party test results. 

2. Sheets fabricated on exterior openings from commercial quality hot dipped zinc 
coated steel complying with ASTM A924 A60. Gauges to be in accordance with 
manufacturers tested assemblies. 

3. Vertical Edges: Vertical edges to have the face sheets joined by a continuous weld 
extending the full height of the door. Welds are to be ground, filled and dressed 
smooth. Beveled Lock Edge, 1/8 inch in 2 inches (3 mm in 50 mm).

4. Top Edge: Reinforce top of doors with a continuous steel channel extending the 
full width of the door and welded to the face sheet. Doors with an inverted top 
channel to include a steel closure channel, screw attached and welded in place 
with the web of the channel flush with the face sheets of the door. Plastic or 
composite channel fillers are not acceptable.

5. Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9".

B. Manufacturers Basis of Design:

1. CECO Door Products (C) - StormPro Series.
2. Curries Company (CU) - StormPro Series.
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2.5 HOLLOW METAL FRAMES

A. General: Comply with ANSI/SDI A250.8 and with details indicated for type and profile.

B. Thermal Break Frames: Subject to the same compliance standards and requirements as 
standard hollow metal frames. Tested for thermal performance in accordance with NFRC 
102, and resistance to air infiltration in accordance with NFRC 400. Where indicated 
provide thermally broken frame profiles available for use in both masonry and drywall 
construction. Fabricate with 1/16” positive thermal break and integral vinyl 
weatherstripping.

C. Exterior Frames: Fabricated of hot-dipped zinc coated steel that complies with ASTM 
A 653/A 653M, Coating Designation A60.

1. Fabricate frames with mitered or coped corners. Profile as indicated on drawings.
2. Frames: Minimum 16 gauge (0.053-inch -1.3-mm) thick steel sheet.
3. Manufacturers Basis of Design:

a. CECO Door Products (C) –  SU SR Series.
b. Curries Company (CU) – Thermal Break TQ Series.

D. Interior Frames: Fabricated from cold-rolled steel sheet that complies with 
ASTM A 1008/A 1008M.

1. Fabricate frames with mitered or coped corners. Profile as indicated on drawings.
2. Frames: Minimum 16 gauge (0.053-inch -1.3-mm) thick steel sheet.
3. Manufacturers Basis of Design:

a. Curries Company (CU) - M Series.

E. Fire rated frames: Fabricate frames in accordance with NFPA 80, listed and labeled by 
a qualified testing agency, for fire-protection ratings indicated.

F. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 Table 4 with 
reinforcement plates from same material as frames.

2.6 FRAMES FOR SEVERE STORM SHELTERS

A. General: Subject to the same compliance standards and requirements as standard 
hollow metal frames, provide complete tornado or hurricane resistant door and frame 
assemblies, for both single doors and paired openings, tested and labeled as complying 
with ICC 500 - 2014 and FEMA P-361 (2015) and supported by third party test results. 

1. Fabricate exterior frames from 14 gauge hot dipped zinc coated steel that 
complying with ASTM designations A924 A60.

2. Manufacturers Basis of Design:

a. CECO Door Products (C) - StormPro Series.
b. Curries Company (CU) - StormPro Series.
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2.7 FRAME ANCHORS

A. Jamb Anchors:

1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame 
size, formed from A60 metallic coated material, not less than 0.042 inch thick, with 
corrugated or perforated straps not less than 2 inches wide by 10 inches long; or 
wire anchors not less than 0.177 inch thick.

2. Stud Wall Type: Designed to engage stud and not less than 0.042 inch thick.
3. FEMA 361 Storm Shelter Anchors: Masonry T-shaped, wire masonry type, or 

existing opening type anchors.

B. Floor Anchors: Floor anchors to be provided at each jamb, formed from A60 metallic 
coated material, not less than 0.042 inches thick.

C. Mortar Guards: Formed from same material as frames, not less than 0.016 inches thick.

2.8 LOUVERS 

A. Metal Louvers: Unless otherwise indicated provide louvers to meet the following 
requirements.

1. Blade Type: Vision proof inverted V or inverted Y.
2. Metal and Finish: Galvanized steel, 0.040 inch thick, factory primed for paint finish 

with baked enamel or powder coated finish. Match pre-finished door paint color 
where applicable.

B. Louvers for Fire Rated Doors: Metal louvers with fusible link and closing device, listed 
and labeled for use in doors with fire protection rating of 1-1/2 hours and less.

1. Manufacturers: Subject to compliance with requirements, provide louvers to meet 
rating indicated.

2. Metal and Finish: Galvanized steel, 0.040 inch thick, factory primed for paint finish 
with baked enamel or powder coated finish. Match pre-finished door paint color 
where applicable.

2.9 LIGHT OPENINGS AND GLAZING

A. Stops and Moldings: Provide stops and moldings around glazed lites where indicated. 
Form corners of stops and moldings with butted or mitered hairline joints at fabricator’s 
shop. Fixed and removable stops to allow multiple glazed lites each to be removed 
independently. Coordinate frame rabbet widths between fixed and removable stops with 
the type of glazing and installation indicated.

B. Moldings for Glazed Lites in Doors and Loose Stops for Glazed Lites in Frames: 
Minimum 20 gauge thick, fabricated from same material as door face sheet in which they 
are installed.
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C. Fixed Frame Moldings: Formed integral with hollow metal frames, a minimum of 5/8 inch 
(16 mm) high unless otherwise indicated. Provide fixed frame moldings and stops on 
outside of exterior and on secure side of interior doors and frames.

D. Preformed Metal Frames for Light Openings: Manufacturer's standard frame formed of 
0.048-inch-thick, cold rolled steel sheet; with baked enamel or powder coated finish; and 
approved for use in doors of fire protection rating indicated. Match pre-finished door paint 
color where applicable.

2.10 ACCESSORIES

A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical 
anchors.

B. Grout Guards: Formed from same material as frames, not less than 0.016 inches thick.

2.11 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 thickness of metal. 
Where practical, fit and assemble units in manufacturer's plant. When shipping 
limitations so dictate, frames for large openings are to be fabricated in sections for 
splicing or splining in the field by others.

B. Tolerances: Fabricate hollow metal work to tolerances indicated in ANSI/SDI A250.8.

C. Hollow Metal Doors:

1. Exterior Doors: Provide optional weep-hole openings in bottom of exterior doors to 
permit moisture to escape where specified.

2. Glazed Lites: Factory cut openings in doors with applied trim or kits to fit. Factory 
install glazing where indicated.

3. Astragals: Provide overlapping astragals as noted in door hardware sets in Division 
08 Section "Door Hardware" on one leaf of pairs of doors where required by 
NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch 
beyond edge of door on which astragal is mounted.

4. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge strap for 
continuous hinges specified in hardware sets in Division 08 Section "Door 
Hardware".

D. Hollow Metal Frames:

1. Shipping Limitations: 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.

2. Welded Frames: Weld flush face joints continuously; grind, fill, dress, and make 
smooth, flush, and invisible.

a. Welded frames are to be provided with two steel spreaders temporarily 
attached to the bottom of both jambs to serve as a brace during shipping and 
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handling. Spreader bars are for bracing only and are not to be used to size 
the frame opening.

3. Sidelight and Transom Bar 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.

4. High Frequency Hinge Reinforcement: Provide high frequency hinge 
reinforcements at door openings 48-inches and wider with mortise butt type hinges 
at top hinge locations.

5. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge straps for 
continuous hinges specified in hardware sets in Division 08 Section "Door 
Hardware".

6. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 
fasteners unless otherwise indicated for removable stops, provide security screws 
at exterior locations.

7. Mortar Guards: Provide guard boxes at back of hardware mortises in frames at all 
hinges and strike preps regardless of grouting requirements.

8. Floor Anchors: Weld anchors to bottom of jambs and mullions with at least four 
spot welds per anchor.

9. Jamb Anchors: Provide number and spacing of anchors as follows:

a. Masonry Type: Locate anchors not more than 18 inches from top and bottom 
of frame. Space anchors not more than 32 inches o.c. and as follows:

1) Two anchors per jamb up to 60 inches high.
2) Three anchors per jamb from 60 to 90 inches high.
3) Four anchors per jamb from 90 to 120 inches high.
4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 

inches or fraction thereof above 120 inches high.

b. Stud Wall Type: Locate anchors not more than 18 inches from top and 
bottom of frame. Space anchors not more than 32 inches o.c. and as follows:

1) Three anchors per jamb up to 60 inches high.
2) Four anchors per jamb from 60 to 90 inches high.
3) Five anchors per jamb from 90 to 96 inches high.
4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 

inches or fraction thereof above 96 inches high.
5) Two anchors per head for frames above 42 inches wide and mounted 

in metal stud partitions.

c. Severe Storm Shelter Openings: Provide jamb, head, and sill anchors in 
accordance with manufacturer’s tested and approved assemblies.

10. Door Silencers: Except on weatherstripped or gasketed doors, drill stops to receive 
door silencers. Silencers to be supplied by frame manufacturer regardless if 
specified in Division 08 Section "Door Hardware".

11. Bituminous Coating: Where frames are fully grouted with an approved Portland 
Cement based grout or mortar, coat inside of frame throat with a water based 
bituminous or asphaltic emulsion coating to a minimum thickness of 3 mils DFT, 
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tested in accordance with UL 10C and applied to the frame under a 3rd party 
independent follow-up service procedure.

E. Hardware Preparation: Factory prepare hollow metal work to receive template mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to 
the Door Hardware Schedule and templates furnished as specified in Division 08 Section 
"Door Hardware."

1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8.
2. Reinforce doors and frames to receive non-template, mortised and surface 

mounted door hardware.
3. Comply with applicable requirements in ANSI/SDI A250.6 and 

ANSI/DHI A115 Series specifications for preparation of hollow metal work for 
hardware.

4. Coordinate locations of conduit and wiring boxes for electrical connections with 
Division 26 Sections.

2.12 STEEL FINISHES

A. Prime Finishes: Doors and frames to be cleaned, and chemically treated to insure 
maximum finish paint adhesion. Surfaces of the door and frame exposed to view to 
receive a factory applied coat of rust inhibiting shop primer.

1. Shop Primer: Manufacturer's standard, fast-curing, lead and chromate free primer 
complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer 
manufacturer for substrate; and compatible with substrate and field-applied 
coatings.

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. General Contractor to verify the accuracy of dimensions given to the steel door and frame 
manufacturer for existing openings or existing frames (strike height, hinge spacing, hinge 
back set, etc.).

C. 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.
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B. Prior to installation, adjust and securely brace welded hollow metal frames for square, 
level, twist, and plumb condition.

C. Tolerances shall comply with SDI-117 "Manufacturing Tolerances Standard Steel Doors 
and Frames."

D. Drill and tap doors and frames to receive non-template, 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 ANSI/SDI A250.11 and NFPA 80 at fire rated openings.

1. Set frames accurately in position, plumbed, leveled, aligned, and braced securely 
until permanent anchors are set. After wall construction is complete and frames 
properly set and secured, remove temporary braces, leaving surfaces smooth and 
undamaged. Shim as necessary to comply with installation tolerances.

2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to 
floor, and secure with post-installed expansion anchors.

3. Masonry Walls: Coordinate installation of frames to allow for solidly filling space 
between frames and masonry with mortar.

4. Grout Requirements: Do not grout head of frames unless reinforcing has been 
installed in head of frame. Do not grout vertical or horizontal closed mullion 
members.

C. Hollow Metal Doors: Fit hollow metal doors accurately in frames, within clearances 
specified below. Shim as necessary.

1. Non-Fire-Rated Standard Steel Doors:

a. Jambs and Head: 1/8 inch plus or minus 1/16 inch.
b. Between Edges of Pairs of Doors: 1/8 inch plus or minus 1/16 inch.
c. Between Bottom of Door and Top of Threshold: Maximum 3/8 inch.
d. Between Bottom of Door and Top of Finish Floor (No Threshold): Maximum 

3/4 inch.

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.

D. Field Glazing: Comply with installation requirements in Division 08 Section "Glazing" and 
with hollow metal manufacturer's written instructions.

3.4 ADJUSTING AND CLEANING

A. Final Adjustments: Check and readjust operating hardware items immediately before 
final inspection. Leave work in complete and proper operating condition. Remove and 
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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 and Painted Finish Touchup: Immediately after erection, sand smooth rusted 
or damaged areas of prime coat, or painted finishes, and apply touchup of compatible 
air drying, rust-inhibitive primer, zinc rich primer (exterior and galvanized openings) or 
finish paint.

3.5 FIELD QUALITY CONTROL

A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. 
Produce project punch report for each installed door opening indicating compliance with 
approved submittals and verification hardware is properly installed, operating and 
adjusted. Include list of items to be completed and corrected, indicating the reasons or 
deficiencies causing the Work to be incomplete or rejected.

1. Organization of List: Include separate Door Opening and Deficiencies and 
Corrective Action Lists organized by Mark, Opening Remarks and Comments, and 
related Opening Images and Video Recordings.

END OF SECTION 081113
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SECTION 081416 - FLUSH WOOD DOORS

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. Solid-core doors with wood-veneer faces.
2. Factory finishing flush wood doors.
3. Factory fitting flush wood doors to frames and factory machining for hardware.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of door indicated.  Include details of core and edge 
construction.

B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind 
of door; construction details not covered in Product Data; location and extent of hardware 
blocking; and other pertinent data.

1. Indicate dimensions and locations of mortises and holes for hardware.
2. Indicate dimensions and locations of cutouts.
3. Indicate requirements for veneer matching.
4. Indicate doors to be factory finished and finish requirements.
5. Indicate fire-protection ratings for fire-rated doors.

C. Samples for Initial Selection:  For plastic-laminate door faces and factory-finished doors.

D. Samples for Verification:

1. Factory finishes applied to actual door face materials, approximately 8 by 10 
inches, for each material and finish.  For each wood species and transparent finish, 
provide set of three samples showing typical range of color and grain to be 
expected in the finished work.

1.4 INFORMATIONAL SUBMITTALS

A. Warranty:  Sample of special warranty.
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1.5 QUALITY ASSURANCE

A. Source Limitations:  Obtain flush wood doors from single manufacturer.

B. Quality Standard:  In addition to requirements specified, comply with AWI's "Architectural 
Woodwork Quality Standards Illustrated."

1. Provide AWI Quality Certification Labels or an AWI letter of licensing for Project 
indicating that doors comply with requirements of grades specified.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Comply with requirements of referenced standard and manufacturer's written 
instructions.

B. Package doors individually in plastic bags or cardboard cartons.

C. Mark each door on top and bottom rail with opening number used on Shop Drawings.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and 
weathertight, wet work in spaces is complete and dry, and HVAC system is operating 
and maintaining ambient temperature and humidity conditions at occupancy levels 
during the remainder of the construction period.

1.8 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair 
or replace doors that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section.
b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 

3-inch span.

2. Warranty shall also include installation and finishing that may be required due to 
repair or replacement of defective doors.

3. Warranty Period for Solid-Core Interior Doors:  Life of installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:



Clinton County Conservation
Conservation Office Remodel & Addition

Origin Design Project No. 22163 FLUSH WOOD DOORS
081416 - 3

1. Algoma Hardwoods, Inc.
2. Eggers Industries.
3. Graham; an Assa Abloy Group company.
4. Marshfield Door Systems, Inc.
5. Oshkosh Architectural Door Company.
6. VT Industries Inc.

2.2 DOOR CONSTRUCTION, GENERAL

A. Low-Emitting Materials:  Fabricate doors with adhesives and composite wood products 
that do not contain urea formaldehyde.

B. Mineral-Core Doors:

1. Core: Noncombustible mineral product complying with requirements of referenced 
quality standard and testing and inspecting agency for fire-protection rating 
indicated.

2. Blocking: Provide composite blocking with improved screw-holding capability 
approved for use in doors of fire-protection ratings indicated as needed to eliminate 
through-bolting hardware.

a. 5-inch top-rail blocking.
b. 5-inch bottom-rail blocking, in doors indicated to have protection plates.
c. 5-inch mid-rail blocking, in doors indicated to have armor plates.
d. 4-1/2-by-10-inch lock blocks, in doors indicated to have exit devices.

3. Edge Construction:  At hinge stiles, provide laminated-edge construction with 
improved screw-holding capability and split resistance.  Comply with specified 
requirements for exposed edges.

2.3 VENEERED-FACED DOORS FOR TRANSPARENT FINISH

A. Interior Solid-Core Doors:

1. Grade:  Premium, with Grade A faces.
2. Species:  White oak.
3. Cut:  Plain sliced.
4. Match between Veneer Leaves:  Book match.
5. Assembly of Veneer Leaves on Door Faces:  Running match.
6. Construction:  Five or seven plies.  Stiles and rails are bonded to core, then entire 

unit abrasive planed before veneering.  Faces are bonded to core using a hot 
press.

2.4 FABRICATION

A. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance 
requirements of referenced quality standard for fitting unless otherwise indicated.
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1. Comply with requirements in NFPA 80 for fire-rated doors.

B. 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.

1. Coordinate with hardware mortises in metal frames to verify dimensions and 
alignment before factory machining.

2. Metal Astragals:  Factory machine astragals and formed-steel edges for hardware 
for pairs of fire-rated doors.

2.5 FACTORY FINISHING

A. General:  Comply with referenced quality standard for factory finishing.  Complete 
fabrication, including fitting doors for openings and machining for hardware that is not 
surface applied, before finishing.

1. Finish faces, all four edges, edges of cutouts, and mortises.  Stains and fillers may 
be omitted on top and bottom edges, edges of cutouts, and mortises.

B. Finish doors at factory.

C. Use only paints and coatings that comply with the testing and product requirements of 
the California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers."

D. Transparent Finish:

1. Grade:  Premium.
2. Finish:  As selected by Architect from Manufacturers Standard Colors.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine doors and installed door frames before hanging doors.

1. Verify that frames comply with indicated requirements for type, size, location, and 
swing characteristics and have been installed with level heads and plumb jambs.

2. Reject doors with defects.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Hardware:  For installation, see Division 08 Section "Door Hardware."
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B. Installation Instructions:  Install doors to comply with manufacturer's written instructions 
and the referenced quality standard, and as indicated.

C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge.

D. Factory-Finished Doors:  Restore finish before installation if fitting or machining is 
required at Project site.

3.3 ADJUSTING

A. Operation:  Rehang or replace doors that do not swing or operate freely.

B. Finished Doors:  Replace doors that are damaged or that do not comply with 
requirements.  Doors may be repaired or refinished if work complies with requirements 
and shows no evidence of repair or refinishing.

END OF SECTION 081416
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SECTION 085313 - VINYL WINDOWS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes vinyl-framed windows.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Include plans, elevations, sections, hardware, accessories, insect 
screens, operational clearances, and details of installation, including anchor, flashing, 
and sealant installation.

1.3 INFORMATIONAL SUBMITTALS

A. Product test reports.

B. Sample warranties.

1.4 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace vinyl windows that 
fail in materials or workmanship within specified warranty period.

1. Warranty Period:

a. Window:  10 years from date of Substantial Completion.
b. Glazing Units:  10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 WINDOW PERFORMANCE REQUIREMENTS

A. Product Standard: Comply with AAMA/WDMA/CSA 101/I.S.2/A440 for definitions and 
minimum standards of performance, materials, components, accessories, and 
fabrication unless more stringent requirements are indicated.

1. Window Certification: WDMA certified with label attached to each window.

B. Performance Class and Grade: AAMA/WDMA/CSA 101/I.S.2/A440 as follows:
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1. Minimum Performance Class:  LC.
2. Minimum Performance Grade:  25.

2.2 VINYL WINDOWS

A. Basis of Design: Pella 250 Series, Sliding Windows, Manufactured by Pella Corporation 

B. 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. Andersen Window Co.
2. Gerkin Windows & Doors.
3. JELD-WEN, Inc.
4. Pella Corporation.

C. Operating Types:  As indicated on Drawings.

D. Frames and Sashes: Impact-resistant, UV-stabilized PVC complying with 
AAMA/WDMA/CSA 101/I.S.2/A440.

1. Finish: Integral color, white.
2. Gypsum Board Returns: Provide at interior face of frame.

E. Glass: Clear annealed glass, ASTM C1036, Type 1, Class 1, q3, Low E Coated.

1. Kind: Fully tempered where indicated on Drawings.

F. Insulating-Glass Units: ASTM E2190.

1. Glass: ASTM C1036, Type 1, Class 1, q3, Low E Coated.

a. Tint:  Clear.
b. Kind: Fully tempered where indicated on Drawings.

2. Lites:  Two.
3. Filling: Fill space between glass lites with argon.
4. Low-E Coating:  Sputtered on second surface.

G. Hardware, General: Provide manufacturer's standard corrosion-resistant hardware sized 
to accommodate sash weight and dimensions.

1. Exposed Hardware Color and Finish:  As indicated by manufacturer's 
designations.

2. Single-Handle Locking System: Operates positive-acting arms that pull sash into 
locked position. Provide one arm on sashes up to 29 inches tall and two arms on 
taller sashes.

http://www.specagent.com/Lookup?ulid=54
http://www.specagent.com/Lookup?uid=123457121528
http://www.specagent.com/Lookup?uid=123457121529
http://www.specagent.com/Lookup?uid=123457121525
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H. Horizontal-Sliding Window Hardware:

1. Sill Cap/Track: Designed to comply with performance requirements indicated and 
to drain to the exterior.

2. Locks and Latches: Operated from the inside only.
3. Roller Assemblies: Low-friction design.

I. Weather Stripping: Provide full-perimeter weather stripping for each operable sash 
unless otherwise indicated.

J. Fasteners: Noncorrosive and compatible with window members, trim, hardware, 
anchors, and other components.

2.3 INSECT SCREENS

A. General: Fabricate insect screens to integrate with window frame. Provide screen for 
each operable exterior sash. Screen wickets are not permitted.

1. Type and Location:  Full, outside for sliding sashes.

B. Aluminum Frames: Complying with SMA 1004 or SMA 1201.

1. Finish for Interior Screens: Baked-on organic coating in color selected by Architect 
from manufacturer's full range.

2. Finish for Exterior Screens:  Baked-on organic coating in color selected by 
Architect from manufacturer's full range.

2.4 FABRICATION

A. Fabricate vinyl windows in sizes indicated. Include a complete system for installing and 
anchoring windows.

B. Glaze vinyl windows in the factory.

C. Weather strip each operable sash to provide weathertight installation.

D. Hardware: Mount hardware through double walls of vinyl extrusions or provide corrosion-
resistant reinforcement.

E. Complete fabrication, assembly, finishing, hardware application, and other work in the 
factory to greatest extent possible. Disassemble components only as necessary for 
shipment and installation. Allow for scribing, trimming, and fitting at Project site.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with manufacturer's written instructions for installing windows, hardware, 
accessories, and other components. For installation procedures and requirements not 
addressed in manufacturer's written instructions, comply with installation requirements 
in ASTM E2112.

B. Install windows level, plumb, square, true to line, without distortion, anchored securely 
in place to structural support, and in proper relation to wall flashing and other adjacent 
construction to produce weathertight construction.

C. Adjust operating sashes and hardware for a tight fit at contact points and weather 
stripping for smooth operation and weathertight closure.

D. Clean exposed surfaces immediately after installing windows. Remove excess sealants, 
glazing materials, dirt, and other substances.

E. Remove and replace sashes if glass has been broken, chipped, cracked, abraded, or 
damaged during construction period.

END OF SECTION 085313
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SECTION 087100 - DOOR HARDWARE 

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 commercial door hardware for the following:

1. Swinging doors.
2. Sliding doors.

B. Door hardware includes, but is not necessarily limited to, the following:

1. Mechanical door hardware.
2. Cylinders specified for doors in other sections.

C. Related Sections:

1. Division 08 Section “Hollow Metal Doors and Frames”.
2. Division 08 Section “Flush Wood Doors”.
3. Division 08 Section “Aluminum-Framed Entrances and Storefronts”.

D. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction.

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
2. FEMA P-361 2015/2021 - Design and Construction Guidance for Community Safe 

Rooms.
3. ICC 500-2014/2020, ICC/NSSA Standard for the Design and Construction of Storm 

Shelters.
4. ICC/IBC - International Building Code.
5. NFPA 70 - National Electrical Code.
6. NFPA 80 - Fire Doors and Windows.
7. NFPA 101 - Life Safety Code.
8. NFPA 105 - Installation of Smoke Door Assemblies.
9. State Building Codes, Local Amendments.

E. Standards: All hardware specified herein shall comply with the following industry 
standards as applicable. Any undated reference to a standard shall be interpreted as 
referring to the latest edition of that standard:

1. ANSI/BHMA Certified Product Standards - A156 Series.
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2. UL10C - Positive Pressure Fire Tests of Door Assemblies.
3. ANSI/UL 294 - Access Control System Units.
4. UL 305 - Panic Hardware.
5. ANSI/UL 437- Key Locks.

1.3 SUBMITTALS

A. Product Data: Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, operational descriptions 
and finishes.

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing, 
fabrication and assembly of door hardware, as well as procedures and diagrams. 
Coordinate the final Door Hardware Schedule with doors, frames, and related work to 
ensure proper size, thickness, hand, function, and finish of door hardware.

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence 
and Format for the Hardware Schedule."

2. Organization: Organize the Door Hardware Schedule into door hardware sets 
indicating complete designations of every item required for each door or opening. 
Organize door hardware sets in same order as in the Door Hardware Sets at the 
end of Part 3. Submittals that do not follow the same format and order as the Door 
Hardware Sets will be rejected and subject to resubmission.

3. Content: Include the following information:

a. Type, style, function, size, label, hand, and finish of each door hardware item.
b. Manufacturer of each item.
c. Fastenings and other pertinent information.
d. Location of door hardware set, cross-referenced to Drawings, both on floor 

plans and in door and frame schedule.
e. Explanation of abbreviations, symbols, and codes contained in schedule.
f. Mounting locations for door hardware.
g. Door and frame sizes and materials.
h. Warranty information for each product.

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible 
date, particularly where approval of the Door Hardware Schedule must precede 
fabrication of other work that is critical in the Project construction schedule. Include 
Product Data, Samples, Shop Drawings of other work affected by door hardware, 
and other information essential to the coordinated review of the Door Hardware 
Schedule.

C. Proof of Qualification: Provide copy of manufacturer(s) Factory Trained Installer 
documentation indicating proof of status as a qualified installer of tornado or hurricane 
storm shelter assemblies.

D. Keying Schedule: After a keying meeting with the owner has taken place prepare a 
separate keying schedule detailing final instructions. Submit the keying schedule in 
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electronic format. Include keying system explanation, door numbers, key set symbols, 
hardware set numbers and special instructions. Owner must approve submitted keying 
schedule prior to the ordering of permanent cylinders/cores.

E. Informational Submittals:

1. Product Test Reports: Indicating compliance with cycle testing requirements, based 
on evaluation of comprehensive tests performed by manufacturer and witnessed 
by a qualified independent testing agency.

F. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 
manuals for each item comprising the complete door hardware installation in quantity as 
required in Division 01, Closeout Procedures.

1.4 QUALITY ASSURANCE

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 
documented experience in producing hardware and equipment similar to that indicated 
for this Project and that have a proven record of successful in-service performance.

B. Certified Products: Where specified, products must maintain a current listing in the 
Builders Hardware Manufacturers Association (BHMA) Certified Products Directory 
(CPD).

C. Installer Qualifications: A minimum 3 years documented experience installing both 
standard and electrified door hardware similar in material, design, and extent to that 
indicated for this Project and whose work has resulted in construction with a record of 
successful in-service performance.

D. Door Hardware Supplier Qualifications: Experienced commercial door hardware 
distributors with a minimum 5 years documented experience supplying both mechanical 
and electromechanical hardware installations comparable in material, design, and extent 
to that indicated for this Project. Supplier recognized as a factory direct distributor by the 
manufacturers of the primary materials with a warehousing facility in Project's vicinity. 
Supplier to have on staff a certified Architectural Hardware Consultant (AHC) available 
during the course of the Work to consult with Contractor, Architect, and Owner concerning 
both standard and electromechanical door hardware and keying.

E. Storm Shelter Impact Protective Assembly Installer Qualifications: Installers are to be 
factory trained for shop and field installation prior to project bid, and are responsible for 
commissioning, servicing, and warranting the installed equipment specified for the 
project. A pre-installation site inspection of the frame and floor conditions shall be 
conducted by the factory trained installer prior to any Storm Shelter Impact Protective 
assembly hardware applied to the opening.

F. Source Limitations: Obtain each type and variety of door hardware specified in this section 
from a single source unless otherwise indicated.

1. Electrified modifications or enhancements made to a source manufacturer's product 
line by a secondary or third party source will not be accepted.
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G. Storm Shelter Openings: Provide complete door systems for hurricane or tornado 
resistant storm shelters and other areas of refuge complying and tested according to ICC 
500 (2014/2020), ICC/NSSA Standard for the Design and Construction of Storm Shelters.

H. Each unit to bear third party permanent label indicating compliance with the referenced 
testing standards.

I. Keying Conference: Conduct conference to comply with requirements in Division 01 
Section "Project Meetings." Keying conference to incorporate the following criteria into 
the final keying schedule document:

1. Function of building, purpose of each area and degree of security required.
2. Plans for existing and future key system expansion.
3. Requirements for key control storage and software.
4. Installation of permanent keys, cylinder cores and software.
5. Address and requirements for delivery of keys.

J. Pre-Submittal Conference: Conduct coordination conference in compliance with 
requirements in Division 01 Section "Project Meetings" with attendance by 
representatives of Supplier(s), Installer(s), and Contractor(s) to review proper methods 
and the procedures for receiving, handling, and installing door hardware.

1. Prior to installation of door hardware, conduct a project specific training meeting to 
instruct the installing contractors' personnel on the proper installation and 
adjustment of their respective products. Product training to be attended by installers 
of door hardware (including electromechanical hardware) for aluminum, hollow 
metal and wood doors. Training will include the use of installation manuals, 
hardware schedules, templates and physical product samples as required.

2. Inspect and discuss electrical roughing-in, power supply connections, and other 
preparatory work performed by other trades.

3. Review sequence of operation narratives for each unique access controlled 
opening.

4. Review and finalize construction schedule and verify availability of materials.
5. Review the required inspecting, testing, commissioning, and demonstration 

procedures

K. At completion of installation, provide written documentation that components were applied 
according to manufacturer's instructions and recommendations and according to 
approved schedule.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door 
hardware delivered to Project site. Do not store electronic access control hardware, 
software or accessories at Project site without prior authorization.

B. Tag each item or package separately with identification related to the final Door Hardware 
Schedule, and include basic installation instructions with each item or package.
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C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, 
software and related accessories directly to Owner via registered mail or overnight 
package service. Instructions for delivery to the Owner shall be established at the "Keying 
Conference".

1.6 COORDINATION

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and 
other work specified to be factory prepared for installing standard and electrified 
hardware. Check Shop Drawings of other work to confirm that adequate provisions are 
made for locating and installing hardware to comply with indicated requirements.

B. Door and Frame Preparation: Doors and corresponding frames are to be prepared, 
reinforced and pre-wired (if applicable) to receive the installation of the specified 
electrified, monitoring, signaling and access control system hardware without additional 
in-field modifications.

1.7 WARRANTY

A. General Warranty: Reference Division 01, General Requirements. Special warranties 
specified in this Article shall not deprive Owner of other rights Owner may have under 
other provisions of the Contract Documents and shall be in addition to, and run concurrent 
with, other warranties made by Contractor under requirements of the Contract 
Documents.

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or 
replace components of standard and electrified door hardware that fails in materials or 
workmanship within specified warranty period after final acceptance by the Owner. 
Failures include, but are not limited to, the following:

1. Structural failures including excessive deflection, cracking, or breakage.
2. Faulty operation of the hardware.
3. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering.
4. Electrical component defects and failures within the systems operation.

C. Warranty Period: Unless otherwise indicated, warranty shall be one year from date of 
Substantial Completion.

PART 2 - PRODUCTS

2.1 SCHEDULED DOOR HARDWARE

A. General: Provide door hardware for each door to comply with requirements in Door 
Hardware Sets and each referenced section that products are to be supplied under.

B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and 
other distinctive qualities of each type of door hardware are indicated in the Door 
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Hardware Sets at the end of Part 3. Products are identified by using door hardware 
designations, as follows:

1. Named Manufacturer's Products: Product designation and manufacturer are listed 
for each door hardware type required for the purpose of establishing requirements. 
Manufacturers' names are abbreviated in the Door Hardware Schedule.

C. Substitutions: Requests for substitution and product approval for inclusive mechanical 
and electromechanical door hardware in compliance with the specifications must be 
submitted in writing and in accordance with the procedures and time frames outlined in 
Division 01, Substitution Procedures. Approval of requests is at the discretion of the 
architect, owner, and their designated consultants.

2.2 BUTT HINGES

A. Hinges: ANSI/BHMA A156.1 butt hinges with number of hinge knuckles and other options 
as specified in the Door Hardware Sets.

1. Quantity: Provide the following hinge quantity:

a. Two Hinges: For doors with heights up to 60 inches.
b. Three Hinges: For doors with heights 61 to 90 inches.
c. Four Hinges: For doors with heights 91 to 120 inches.
d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge 

for every 30 inches of door height greater than 120 inches.

2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths 
sized for door thickness and clearances required:

a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified.
b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified.

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following:

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated 
bearing hinges unless Hardware Sets indicate standard weight.

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing 
hinges unless Hardware Sets indicate heavy weight.

4. Hinge Options: Comply with the following:

a. Non-removable Pins: With the exception of electric through wire hinges, 
provide set screw in hinge barrel that, when tightened into a groove in hinge 
pin, prevents removal of pin while door is closed; for the all out-swinging 
lockable doors.

5. Manufacturers:

a. McKinney (MK) - TA/T4A Series, 5 knuckle.
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2.3 CONTINUOUS HINGES

A. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 continuous geared hinge. 
with minimum 0.120-inch thick extruded 6063-T6 aluminum alloy hinge leaves and a 
minimum overall width of 4 inches. Hinges are non-handed, reversible and fabricated to 
template screw locations. Factory trim hinges to suit door height and prepare for electrical 
cut-outs.

1. Manufacturers:.

a. Pemko (PE).

B. Pin and Barrel Continuous Hinges: ANSI/BHMA A156.26 Grade 1-600 pin and barrel 
continuous hinges with minimum 14 gauge Type 304 stainless steel hinge leaves, 
concealed stainless pin, and twin self-lubricated nylon bearings at each knuckle 
separation. Factory trim hinges to suit door height and prepare for electrical cut-outs.

1. Manufacturers:

a. Markar Products; ASSA ABLOY Architectural Door Accessories (MR).

2. Manufacturers (Storm Shelter Assemblies):

a. Markar Products; ASSA ABLOY Architectural Door Accessories (MR).
b. No Substitution.

2.4 SLIDING AND FOLDING HARDWARE

A. Sliding and Folding Door Hardware: Hardware is to be of type and design as specified 
and should conform with ANSI/BHMA A156.14.

1. Pocket Sliding Door Hardware: Rated for doors weighing up to 200 lb.
2. Manufacturers:

a. Hafele Manufacturing (HF).
b. Pemko (PE).

2.5 CYLINDERS AND KEYING

A. General: Cylinder manufacturer to have minimum (10) years experience designing 
secured master key systems and have on record a published security keying system 
policy. 

1. Manufacturers:

a. Sargent Manufacturing (SA).
b. No Substitution.
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B. Cylinder Types: Original manufacturer cylinders able to supply the following cylinder 
formats and types:

1. Threaded mortise cylinders with rings and cams to suit hardware application.
2. Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised 

trim ring.
3. Bored or cylindrical lock cylinders with tailpieces as required to suit locks.
4. Tubular deadlocks and other auxiliary locks.
5. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face 

to be flush and be free spinning with matching finishes.
6. Keyway: Match Facility Standard.

C. Keying System: Each type of lock and cylinders to be factory keyed. 

1. Supplier shall conduct a "Keying Conference" to define and document keying 
system instructions and requirements. 

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key 
control number as directed by Owner.

3. Existing System: Field verify and key cylinders to match Owner's existing system.

D. Key Quantity: Provide the following minimum number of keys:

1. Change Keys per Cylinder: Two (2) 
2. Master Keys (per Master Key Level/Group): Five (5).
3. Construction Keys (where required): Ten (10).

E. Construction Keying: Provide construction master keyed cylinders.

F. Key Registration List (Bitting List):

1. Provide keying transcript list to Owner's representative in the proper format for 
importing into key control software.

2. Provide transcript list in writing or electronic file as directed by the Owner.

2.6 KEY CONTROL

A. Key Control Cabinet: Provide a key control system including envelopes, labels, and tags 
with self-locking key clips, receipt forms, 3-way visible card index, temporary markers, 
permanent markers, and standard metal cabinet. Key control cabinet shall have 
expansion capacity of 150% of the number of locks required for the project.

1. Manufacturers:

a. Lund Equipment (LU).
b. MMF Industries (MM).
c. Telkee (TK).
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2.7 MORTISE LOCKS AND LATCHING DEVICES

A. Mortise Locksets, Grade 1 (Heavy Duty): Provide ANSI/BHMA A156.13, Series 1000, 
Operational Grade 1 Certified Products Directory (CPD) listed mortise locksets. Listed 
manufacturers shall meet all features and functionality as specified herein.

1. Manufacturers:

a. Sargent Manufacturing (SA) - 8200 Series.
b. No Substitution.

2.8 MULTI-POINT LOCKS AND LATCHING DEVICES

A. Multi-Point Locksets, Storm Shelter: ANSI/BHMA A156.37, Certified Products Directory 
(CPD) listed three-point locking system device engineered for in-swinging and out-
swinging door applications on windstorm safe shelter rooms. Extra heavy duty steel 
component construction securing the door to the frame at top, bottom and center latch 
positions. All three latching points are automatically activated when the device is locked. 
Multi-Point Deadlocking System shall be used only with doors, frames and associated 
hardware that have been engineered, tested and approved for a complete opening 
assembly system.

1. Storm Shelter Components: Multi-point locking system devices engineered for in-
swinging and out-swinging door applications on tornado or hurricane shelter rooms. 
The multi-point latching integrated device is approved for usage as part of a 
complete ICC 500 (2014/2020) and FEMA P-361 (2015/2021) door, frame and 
hardware assembly.

2. ANSI-BHMA listed to A156.37 Grade 1 for multi-point locks:

a. Lever torque to retract all bolts less than 28 in.lb.
b. Cycle tested to 1,000,000 cycles.

3. NFPA 80 and NFPA 101 life safety requirements.

4. UL10C, 3-hour fire rated openings.

5. Latchbolt Construction:

a. Center Bolt to be one piece, ¾” throw anti-friction stainless steel latch and 
one piece, 1” throw, hardened stainless steel deadbolt; 2-3/4” standard 
backset.

b. Top and Bottom Bolts to be ¾” x ¾” stainless steel square latchbolt with ¾” 
projection.

6. Independent top and bottom bolt projection shall be field adjustable:

a. From the center mortise pocket.
b. Ability to make field adjustments while the door is in the hung position without 

the removal of the door.
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c. Top and Bottom Bolts and the Center Mortise Case shall be factory installed 
into the door assembly.

7. Bottom strike shall be offset and reversible to accommodate alignment issues due 
to rough opening tolerances.

8. Devices must be able to accommodate sectional rose and lever trim to match the 
design style and architectural finishes of the balance of the lockset and latches as 
specified.

9. Devices must be available with electronic access control options for higher or 
everyday use and traceability.

10. Devices must be available with rod-dogging indicator options:

a. Operated by single-point latching for non-emergency or normal use of the 
space.

b. Ability to hold rods in a retracted state.
c. Day-to-day operations with mortise lock only.
d. Indicator to show status.

11. Manufacturers:

a. Sargent Manufacturing (SA) - FM7300 Series.
b. No Substitution.

2.9 LOCK AND LATCH STRIKES

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, 
with curved lip extended to protect frame, finished to match door hardware set, unless 
otherwise indicated, and as follows:

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended 
by manufacturer.

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.
3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated 

for aluminum framing.
4. Double-lipped strikes: For locks at double acting doors. Furnish with retractable 

stop for rescue hardware applications. 

B. Standards: Comply with the following:

1. Strikes for Mortise Locks and Latches: BHMA A156.13.
2. Strikes for Bored Locks and Latches: BHMA A156.2.
3. Strikes for Auxiliary Deadlocks: BHMA A156.36.
4. Dustproof Strikes: BHMA A156.16.
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2.10 CONVENTIONAL EXIT DEVICES

A. General Requirements: All exit devices specified herein shall meet or exceed the 
following criteria:

1. Exit devices shall have a five-year warranty.
2. At doors not requiring a fire rating, provide devices complying with NFPA 101 and 

listed and labeled for "Panic Hardware" according to UL305. Provide proper 
fasteners as required by manufacturer including sex nuts and bolts at openings 
specified in the Hardware Sets.

3. Where exit devices are required on fire rated doors, provide devices complying with 
NFPA 80 and with UL labeling indicating "Fire Exit Hardware". Provide devices with 
the proper fasteners for installation as tested and listed by UL. Consult 
manufacturer’s catalog and template book for specific requirements.

4. Except on fire rated doors, provide exit devices with hex key dogging device to hold 
the pushbar and latch in a retracted position. Provide optional keyed cylinder 
dogging on devices where specified in Hardware Sets.

5. Devices must fit flat against the door face with no gap that permits unauthorized 
dogging of the push bar. The addition of filler strips is required in any case where 
the door light extends behind the device as in a full glass configuration.

6. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's 
heavy duty escutcheon trim with threaded studs for thru-bolts. 

a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and 
designs to match that of the specified locksets. 

b. Where function of exit device requires a cylinder, provide a cylinder (Rim or 
Mortise) as specified in Hardware Sets.

7. Vertical Rod Exit Devices: Where surface or concealed vertical rod exit devices are 
used at interior openings, provide as less bottom rod (LBR) unless otherwise 
indicated. Provide dust proof strikes where thermal pins are required to project into 
the floor.

8. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified 
in Hardware Sets, provide devices designed for maximum 2” wide stiles.

9. Dummy Push Bar: Nonfunctioning push bar matching functional push bar.
10. Rail Sizing: Provide exit device rails factory sized for proper door width application. 
11. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware 

Sets.
12. Hurricane and Storm Shelter Compliance: Devices to be U.L. listed for windstorm 

assemblies where applicable. Provide the appropriate hurricane or storm shelter 
products that have been independently third party tested, certified, and labeled to 
meet state and local windstorm building codes applicable to project.

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 
Certified Products Directory (CPD) listed panic and fire exit hardware devices furnished 
in the functions specified in the Hardware Sets. Exit device latch to be stainless steel, 
pullman type, with deadlock feature.

1. Manufacturers:
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a. Sargent Manufacturing (SA) - 80 Series.
b. No Substitution.

C. Multi-Point Exit Devices for Storm Shelter Openings: Multi-point exit devices specifically 
engineered for out-swinging door applications on tornado or hurricane resistant storm 
shelter openings. Extra heavy duty steel component construction with each of the latching 
points automatically activated when the device is locked. The multi-point exit device is 
approved for usage as part of a complete ICC 500 (2014/2020) and FEMA P-361 
(2015/2021) door, frame and hardware assembly. 

1. Manufacturers:

a. Sargent Manufacturing (SA) - FM8700 Series.
b. No Substitution.

2.11 DOOR CLOSERS

A. All door closers specified herein shall meet or exceed the following criteria:

1. General: Door closers to be from one manufacturer, matching in design and style, 
with the same type door preparations and templates regardless of application or 
spring size. Closers to be non-handed with full sized covers.

2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be 
U.L. listed for use of fire rated doors.

3. Size of Units: Comply with manufacturer's written recommendations for sizing of 
door closers depending on size of door, exposure to weather, and anticipated 
frequency of use. Where closers are indicated for doors required to be accessible 
to the Americans with Disabilities Act, provide units complying with ANSI 
ICC/A117.1.

4. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise 
indicated in Hardware Sets.

5. Closers shall not be installed on exterior or corridor side of doors; where possible 
install closers on door for optimum aesthetics. 

6. Closer Accessories: Provide door closer accessories including custom templates, 
special mounting brackets, spacers and drop plates as required for proper 
installation. Provide through-bolt and security type fasteners as specified in the 
hardware sets.

7. Storm Shelter Compliance: Door closers to be U.L. listed for windstorm assemblies 
where applicable. Provide the appropriate storm shelter products that have been 
independently third party tested, certified, and labeled to meet state and local 
windstorm building codes applicable to project.

B. Door Closers, Surface Mounted (Large Body Cast Iron): ANSI/BHMA A156.4, Grade 1 
Certified Products Directory (CPD) listed surface mounted, heavy duty door closers with 
complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable 
according to door size, frequency of use, and opening force. Closers to be rack and pinion 
type, one piece cast iron body construction, with adjustable backcheck and separate non-
critical valves for closing sweep and latch speed control.
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1. Large body cast iron surface mounted door closers shall have a 30-year warranty.
2. Manufacturers:

a. Sargent Manufacturing (SA) - 281 Series.
b. No Substitution.

2.12 ARCHITECTURAL TRIM

A. Door Protective Trim

1. General: Door protective trim units to be of type and design as specified below or 
in the Hardware Sets.

2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than 
door width (LDW) on stop side of single doors and 1” LDW on stop side of pairs of 
doors, and not more than 1" less than door width on pull side. Coordinate and 
provide proper width and height as required where conflicting hardware dictates. 
Height to be as specified in the Hardware Sets.

3. Where plates are applied to fire rated doors with the top of the plate more than 16” 
above the bottom of the door, provide plates complying with NFPA 80. Consult 
manufacturer’s catalog and template book for specific requirements for size and 
applications.

4. Protection Plates: ANSI/BHMA A156.6 protection plates (kick, armor, or mop), 
fabricated from the following:

a. Stainless Steel: 300 grade, 050-inch thick.

5. Options and fasteners: Provide manufacturer's designated fastener type as 
specified in the Hardware Sets. Provide countersunk screw holes.

6. Manufacturers:

a. Rockwood (RO).

2.13 DOOR STOPS AND HOLDERS

A. General: Door stops and holders to be of type and design as specified below or in the 
Hardware Sets.

B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 door stops and wall bumpers. 
Provide wall bumpers, either convex or concave types with anchorage as indicated, 
unless floor or other types of door stops are specified in Hardware Sets. Do not mount 
floor stops where they will impede traffic. Where floor or wall bumpers are not appropriate, 
provide overhead type stops and holders.

1. Manufacturers:

a. Rockwood (RO).

C. Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products 
Directory (CPD) listed overhead stops and holders to be surface or concealed types as 
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indicated in Hardware Sets. Track, slide, arm and jamb bracket to be constructed of 
extruded bronze and shock absorber spring of heavy tempered steel. Provide non-
handed design with mounting brackets as required for proper operation and function.

1. Manufacturers:

a. Norton Rixson (RF).
b. Sargent Manufacturing (SA).

2.14 ARCHITECTURAL SEALS

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as 
specified below or in the Hardware Sets. Provide continuous weatherstrip gasketing on 
exterior doors and provide smoke, light, or sound gasketing on interior doors where 
indicated. At exterior applications provide non-corrosive fasteners and elsewhere where 
indicated.

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and 
labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, 
for smoke control ratings indicated, based on testing according to UL 1784.

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings.

C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire 
ratings indicated, based on testing according to UL-10C.

1. Provide intumescent seals as indicated to meet UL10C Standard for Positive 
Pressure Fire Tests of Door Assemblies, and NPFA 252, Standard Methods of Fire 
Tests of Door Assemblies. 

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and 
inspecting agency, for sound ratings indicated.

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips 
are easily replaceable and readily available from stocks maintained by manufacturer.

F. Manufacturers:

1. Pemko (PE).

2.15 FABRICATION

A. Fasteners: Provide door hardware manufactured to comply with published templates 
generally prepared for machine, wood, and sheet metal screws. Provide screws 
according to manufacturers recognized installation standards for application intended.



Clinton County Conservation 
Conservation Office Remodel & Addition

Origin Design Project No. 22163 DOOR HARDWARE
087100 - 15

2.16 FINISHES

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware 
finishes complying with ANSI/BHMA A156.18, including coordination with traditional U.S. 
finishes indicated by certain manufacturers for their products.

B. Provide quality of finish, including thickness of plating or coating (if any), composition, 
hardness, and other qualities complying with manufacturer's standards, but in no case 
less than specified by referenced standards for the applicable units of hardware

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine scheduled openings, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor 
construction, and other conditions affecting performance.

B. Notify architect of any discrepancies or conflicts between the door schedule, door types, 
drawings and scheduled hardware. Proceed only after such discrepancies or conflicts 
have been resolved in writing.

3.2 PREPARATION

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series. 

B. Wood Doors: Comply with ANSI/DHI A115-W series.

3.3 INSTALLATION

A. Install each item of mechanical and electromechanical hardware and access control 
equipment to comply with manufacturer's written instructions and according to 
specifications.

1. Installers are to be trained and certified by the manufacturer on the proper 
installation and adjustment of fire, life safety, and security products including: 
hanging devices; locking devices; closing devices; and seals. 

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 
publications, unless specifically indicated or required to comply with governing 
regulations:

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for 
Architectural Hardware for Standard Steel Doors and Frames."

2. DHI TDH-007-20: Installation Guide for Doors and Hardware.
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3. Where indicated to comply with accessibility requirements, comply with ANSI 
A117.1 "Accessibility Guidelines for Buildings and Facilities."

4. Provide blocking in drywall partitions where wall stops or other wall mounted 
hardware is located. 

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and 
written instructions. Where cutting and fitting are required to install door hardware onto or 
into surfaces that are later to be painted or finished in another way, coordinate removal, 
storage, and reinstallation of surface protective trim units with finishing work specified in 
Division 9 Sections. Do not install surface-mounted items until finishes have been 
completed on substrates involved.

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant 
complying with requirements specified in Division 7 Section "Joint Sealants."

E. Storage: Provide a secure lock up for hardware delivered to the project but not yet 
installed. Control the handling and installation of hardware items so that the completion 
of the work will not be delayed by hardware losses before and after installation.

3.4 FIELD QUALITY CONTROL

A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. 
Produce project punch report for each installed door opening indicating compliance with 
approved submittals and verification hardware is properly installed, operating and 
adjusted. Include list of items to be completed and corrected, indicating the reasons or 
deficiencies causing the Work to be incomplete or rejected.

1. Organization of List: Include separate Door Opening and Deficiencies and 
Corrective Action Lists organized by Mark, Opening Remarks and Comments, and 
related Opening Images and Video Recordings.

3.5 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.

3.6 CLEANING AND PROTECTION

A. Protect all hardware stored on construction site in a covered and dry place. Protect 
exposed hardware installed on doors during the construction phase. Install any and all 
hardware at the latest possible time frame.

B. Clean adjacent surfaces soiled by door hardware installation.
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C. Clean operating items as necessary to restore proper finish. Provide final protection and 
maintain conditions that ensure door hardware is without damage or deterioration at time 
of owner occupancy.

3.7 DEMONSTRATION

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 
electromechanical door hardware.

3.8 DOOR HARDWARE SETS

A. The hardware sets represent the design intent and direction of the owner and architect. 
They are a guideline only and should not be considered a detailed hardware schedule. 
Discrepancies, conflicting hardware and missing items should 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 and functionality.

1. Quantities listed are for each pair of doors, or for each single door.
2. The supplier is responsible for handing and sizing all products.
3. Where multiple options for a piece of hardware are given in a single line item, the 

supplier shall provide the appropriate application for the opening.
4. At existing openings with new hardware the supplier shall field inspect existing 

conditions prior to the submittal stage to verify the specified hardware will work as 
required. Provide alternate solutions and proposals as needed.

B. Manufacturer’s Abbreviations:

   1. MK - McKinney   
   2. PE - Pemko   
   3. MR - Markar   
   4. SU - Securitron   
   5. RO - Rockwood   
   6. SA - SARGENT   
   7. TC - Trimco   
   8. RF - Rixson   
   9. NO - Norton   
   10. OT - Other   

 
 

Hardware Sets
 

Set: 1.0
Doors: 013A
 

https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211953886,167999461,168612583,
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1 Continuous Hinge HG305 x Height Required 630 MR
1 Multipoint Exit Device 12 FM8706 ETL US32D SA
1 Surface Closer TB 281 CPS EN SA
1 Door Stop 462 US2C RO
1 Gasketing S773BL PE
1 Rain Guard 346C PE
1 Sweep 345ANB PE
1 Threshold 1715A PE
 
Notes: Cutout threshold so bottom strike can be mounted to concrete floor and not on the 
threshold.
 

Set: 2.0
Doors: 001
 
1 Continuous Hinge CFM83HD1 x Height Required PE
1 Surface Vert Rod Exit, Classroom NB8713 ETL US32D SA
1 Surf Overhead Stop 9-x36 630 RF
1 Door Closer 281 PD10 EN SA
1 Kick Plate K1050 10" x 2" LDW CSK BEV US32D RO
1 Gasketing 2891APK TKSP8 PE
1 Sweep 3452CNB TKSP8 PE
1 Threshold 253x3AFG PE
 
Notes: Door normally closed, latched and secured.
Entry by lever when unlocked by key in exit device trim.
Free egress at all times.
 

Set: 3.0
Doors: 002
 
1 Continuous Hinge KCFM83-HD1 x Height Required PE
1 Dummy Push Bar 8893 US32D SA
1 Exit Device Dummy Trim 710ETL US26D SA
1 Door Closer 281 P10 EN SA
1 Drop Plate 281D EN SA
1 Blade Stop Spacer 581-2 EN SA
1 Wall Stop 400 US26D RO
 

Set: 4.0
Doors: 017B, 017C

https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=180637613,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211869222,211868922,211868140,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928299,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873931,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874097,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874125,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874287,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211955939,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168624538,211948365,167999461,168612583,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954402,211954560,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211869220,211869104,211868183,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=70787782,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928299,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211888528,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874099,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874287,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211955427,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954402,211954731,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211868121,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928299,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928291,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873923,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=167999461,168612583,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=167999461,168612583,
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3 Hinge, Full Mortise, Hvy Wt T4A3786 4-1/2" x 4-1/2" US26D MK
1 Classroom Lock 8237 LNL US26D SA
1 Door Closer 281 O EN SA
1 Kick Plate K1050 10" x 2" LDW CSK BEV US32D RO
1 Wall Stop 400 US26D RO
3 Silencer 608-RKW RO
 

Set: 5.0
Doors: 013
 
1 Continuous Hinge HG305 x Height Required 630 MR
1 Multi-Point Lock FM7325 OL 188 US26D SA
1 Surface Closer TB 281 O EN SA
1 Kick Plate K1050 WS 10" x 2" LDW CSK BEV US32D RO
1 Wall Stop 400 US26D RO
1 Gasketing S773BL PE
 

Set: 6.0
Doors: 012A
 
3 Hinge, Full Mortise TA2714 4-1/2" x 4-1/2" US26D MK
1 Storeroom Lock 8204 LNL US26D SA
1 Surf Overhead Stop 9-x36 630 RF
3 Silencer 608-RKW RO
 

Set: 7.0
Doors: 003, 005, 006, 014, 015
 
3 Hinge, Full Mortise TA2714 4-1/2" x 4-1/2" US26D MK
1 Office Lock 8205 LNL US26D SA
1 Wall Stop 400 US26D RO
3 Silencer 608-RKW RO
 

Set: 8.0
Doors: 012
 
3 Hinge, Full Mortise TA2714 4-1/2" x 4-1/2" US26D MK
1 Passage Set 8215 LNL US26D SA

https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211959684,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212001598,211870339,211871326,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928299,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211888528,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873923,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873950,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211948667,167999461,168612583,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=180637613,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211952322,211952383,211952336,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211928299,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211888528,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873923,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874097,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=167999461,168612583,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954045,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212001598,211870339,211871321,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=70787782,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873950,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=167999461,168612583,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=167999461,168612583,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=167999461,168612583,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=167999461,168612583,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=167999461,168612583,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954045,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212001598,211870339,211871322,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873923,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873950,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954045,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212001598,211870339,211871329,
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1 Wall Stop 400 US26D RO
 

Set: 9.0
Doors: 011
 
3 Hinge, Full Mortise, Hvy Wt T4A3786 4-1/2" x 4-1/2" US26D MK
1 Passage Set 8215 LNL US26D SA
1 Surface Closer w/ Hold Open 281 H EN SA
1 Armor Plate K1050 34" x 2" LDW CSK BEV US32D RO
1 Wall Stop 400 US26D RO
3 Silencer 608-RKW RO
 

Set: 10.0
Doors: 008, 009
 
3 Hinge, Full Mortise, Hvy Wt T4A3786 4-1/2" x 4-1/2" US26D MK
1 Privacy Set w/ Indicator V21 EMB 8265 LNL US26D SA
1 Door Closer 281 O EN SA
1 Kick Plate K1050 10" x 2" LDW CSK BEV US32D RO
1 Wall Stop 400 US26D RO
3 Silencer 608-RKW RO
 

Set: 11.0
Doors: 004, 005B
 
1 Track System CS-W60 x Size Required PE
2 Door Pull BF 111 Mtg-Type 5 US32D RO
 

Mark Hardware
001 2.0
002 3.0
003 7.0
004 11.0
005 7.0
005B 11.0

006 7.0
008 10.0
009 10.0
011 9.0
012 8.0
012A 6.0
013 5.0

013A 1.0
014 7.0
015 7.0
017B 4.0
017C 4.0

END OF SECTION 087100
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SECTION 088000 - GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A.      Section includes: 

1.    Glazing for the following products and applications, including those specified in   
other Sections where glazing requirements are specified by reference to this 
Section: 

a. Doors. 
b. Storefront framing. 
c. Glazed entrances. 
d. Interior borrowed lites.

B.      Scope includes: 

1. Monolithic float glass for interior frames and doors. 
2. Insulating 1-inch thick Low-E glass for new storefront frames, doors and curtain 

walls. 

C.      Related Sections 

1. Section 81 11 13 – Hollow Metal Doors and Frames 
2. Section 08 14 16 – Flush Wood Doors 

1.2         PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design glass, including comprehensive engineering analysis 
according to ASTM E 1300  by a qualified professional engineer, using the following 
design criteria: 

1. Design Wind Pressures:  As indicated on Drawings. 
2. Vertical Glazing:  For glass surfaces sloped 15 degrees or less from vertical, 

design glass to resist design wind pressure based on glass type factors for short-
duration load. 

3. Differential Shading:  Design glass to resist thermal stresses induced by differential 
shading within individual glass lites. 
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1.3         PRECONSTRUCTION TESTING 

A.    Preconstruction Adhesion and Compatibility Testing:  Test each glazing material type, 
tape sealant, gasket, glazing accessory, and glass-framing member for adhesion to and 
compatibility with elastomeric glazing sealants. 

1.     Testing will not be required if data are submitted based on previous testing of current 
sealant products and glazing materials matching those submitted. 

1.4        ACTION SUBMITTALS 

A. Product Data:  For each glass product and glazing material indicated. 

B. Glass Samples:  For each type of glass product other than clear monolithic vision glass; 
12 inches square. 

C. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  
Use same designations indicated on Drawings. 

D. Delegated-Design Submittal:  For glass 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 adhesion and compatibility test report. 

1.6        QUALITY ASSURANCE 

A. Glazing Publications:  Comply with published recommendations of glass product 
manufacturers and organizations below, unless more stringent requirements are 
indicated.  Refer to these publications for glazing terms not otherwise defined in this 
Section or in referenced standards. 

1. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "North American Glazing 
Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use." 

B. Safety Glazing Labeling:  Where safety glazing labeling is indicated, permanently mark 
glazing with certification label of  the SGCC or another certification agency acceptable to 
authorities having jurisdiction.  Label shall indicate manufacturer's name, type of glass, 
thickness, and safety glazing standard with which glass complies. 

C. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at 
least one component lite of units with appropriate certification label of IGCC. 
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1.7     WARRANTY 

A. 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. 

B. 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, GENERAL 

A. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites in 
thicknesses as needed to comply with requirements indicated. 

B. Strength:  Where float glass is indicated, provide annealed float glass, Kind HS heat-
treated float glass, or Kind FT heat-treated float glass.  Where heat-strengthened glass 
is indicated, provide Kind HS heat-treated float glass or Kind FT heat-treated float glass.  
Where fully tempered glass is indicated, provide Kind FT heat-treated float glass. 

C. Thermal and Optical Performance Properties:  Provide glass with performance properties 
specified, as indicated in manufacturer's published test data, based on procedures 
indicated below: 

1. U-Factors:  Center-of-glazing values, according to NFRC 100 and based on LBL's 
WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F. 

2. Solar Heat-Gain Coefficient and Visible Transmittance:  Center-of-glazing values, 
according to NFRC 200 and based on LBL's WINDOW 5.2 computer program. 

3. Visible Reflectance:  Center-of-glazing values, according to NFRC 300. 
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2.2       GLASS PRODUCTS 

A. Heat-Treated Float Glass:  ASTM C 1048; Type I; Quality-Q3; Class I (clear) unless 
otherwise indicated; of kind and condition indicated. 

2.3      INSULATING GLASS 

A.   Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass 
separated by a dehydrated interspace, qualified according to ASTM E 2190, and 
complying with other requirements specified. 

1. Sealing System:  Dual seal. 
2. Spacer:  Manufacturer's standard spacer material and construction          . 

2.4        GLAZING GASKETS 

A. Dense Compression Gaskets:  Molded or extruded gaskets of profile and hardness 
required to maintain watertight seal, made from one of the following: 

1. Neoprene complying with ASTM C 864. 
2. EPDM complying with ASTM C 864. 
3. Silicone complying with ASTM C 1115. 
4. Thermoplastic polyolefin rubber complying with ASTM C 1115. 

B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned neoprene 
EPDM silicone or thermoplastic polyolefin rubber gaskets complying with ASTM C 509, 
Type II, black; of profile and hardness required to maintain watertight seal. 

1.       Application:  Use where soft compression gaskets will be compressed by inserting 
dense compression gaskets on opposite side of glazing or pressure applied by 
means of pressure-glazing stops on opposite side of glazing. 

2.5        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. Sealants used inside the weatherproofing system, shall have a VOC content of not 
more than 250 g/L when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

4. 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. 

C. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, 
Type S, Grade NS, Class 50, Use NT. 

D. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, 
Type S, Grade NS, Class 25, Use NT. 

E. Glazing Sealant:  Acid-curing silicone glazing sealant complying with ASTM C 920, Type 
S, Grade NS, Class 25, Use NT. 

2.6      GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based, 100 percent solids 
elastomeric tape; nonstaining and nonmigrating in contact with nonporous surfaces; with 
or without spacer rod as recommended in writing by tape and glass manufacturers for 
application indicated; and complying with ASTM C 1281 and AAMA 800 for products 
indicated below: 

1. AAMA 804.3 tape, where indicated. 
2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure. 
3. AAMA 807.3 tape, for glazing applications in which tape is not subject to 

continuous pressure. 

B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with 
adhesive on both surfaces; and complying with AAMA 800 for the following types: 

1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary 
sealant. 

2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination 
with a full bead of liquid sealant. 

2.7         MISCELLANEOUS GLAZING MATERIALS 

A. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket 
manufacturer. 
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B. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, 
plus or minus 5. 

C. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass 
manufacturer to maintain glass lites in place for installation indicated. 

D. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement 
(side walking). 

E. 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. 

F. 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. 

2.8         MONOLITHIC-GLASS TYPES 

A. Products:  Subject to compliance with requirements, provide one of the following: 

1. AFG Industries, Inc. 
2. Cardinal Glass Industries. 
3. Oldcastle Building Envelope Glass 

4. Pilkington North America. 
5. PPG Industries, Inc.; SunClean. 
6. Or approved manufacturer. 

B. Glass Type GL-2:  Clear fully tempered float glass. 

1. Thickness:  6.0 mm. 
2. Provide safety glazing labeling. 

2.9         INSULATING-GLASS TYPES 

A. Products:  Subject to compliance with requirements, provide one of the following: 

1. Cardinal Glass Industries. 
2. Guardian Glass 
3. Oldcastle Building Envelope Glass 
4. Pilkington North America. 
5. PPG Industries, Inc.; SunClean. 
6. Viracon, Inc. 

http://www.specagent.com/LookUp/?ulid=819&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815724&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815725&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815727&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815728&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=819&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815725&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815727&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815728&mf=04&src=wd
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7. Or approved manufacturer. 

B. Glass Type GL-1:  Low-e-coated, fully tempered, clear insulating glass. 

1. Overall Unit Thickness:  1 inch. 
2. Outdoor Lite: 1/4-inch tempered, Clear, Low-E #2. 
3. Interspace Content:  Argon. 
4. Indoor Lite: 1/4-inch clear tempered 
5. Low-E Coating:  Second surface. 
6. Visible Light Transmittance:  clear. 
7. Winter Nighttime U-Factor:  0.24 maximum. 
8. Solar Heat Gain Coefficient:  Clear. 

PART 3 - EXECUTION 

3.1       GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, 
and other glazing materials, unless more stringent requirements are indicated, including 
those in referenced glazing publications. 

B. Adjust glazing channel dimensions as required by Project conditions during installation 
to provide necessary bite on glass, minimum edge and face clearances, and adequate 
sealant thicknesses, with reasonable tolerances. 

C. Protect glass edges from damage during handling and installation.  Remove damaged 
glass from Project site and legally dispose of off Project site.  Damaged glass is glass 
with edge damage or other imperfections that, when installed, could weaken glass and 
impair performance and appearance. 

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined 
by preconstruction testing. 

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, 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. 

G. Provide spacers for glass lites where length plus width is larger than 50 inches. 

H. Provide edge blocking where indicated or needed to prevent glass lites from moving 
sideways in glazing channel, as recommended in writing by glass manufacturer and 
according to requirements in referenced glazing publications. 
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3.2    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 necessarily in one continuous length.  Do not stretch 
tapes to make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  
Cover horizontal framing 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. 

Apply heel bead of elastomeric sealant. 

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. 

G. Apply cap bead of elastomeric sealant over exposed edge of tape. 

3.3         GASKET GLAZING (DRY) 

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit 
openings exactly, with allowance for stretch during installation. 

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in 
place with joints miter cut and bonded together at corners. 

C. Installation with Drive-in Wedge Gaskets:  Center glass lites in openings on setting blocks 
and press firmly against soft compression gasket 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.  Compress gaskets 
to produce a weathertight seal without developing bending stresses in glass.  Seal gasket 
joints with sealant recommended by gasket manufacturer. 

D. Installation with Pressure-Glazing Stops:  Center glass lites in openings on setting blocks 
and press firmly against soft compression gasket.  Install dense compression gaskets 
and pressure-glazing stops, applying pressure uniformly to compression gaskets.  
Compress gaskets to produce a weathertight seal without developing bending stresses 
in glass.  Seal gasket joints with sealant recommended by gasket manufacturer. E. Install 
gaskets so they protrude past face of glazing stops. 
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3.4         SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, 
between glass lites and glazing stops to maintain glass face clearances and to prevent 
sealant from extruding into glass channel and blocking weep systems until sealants cure.  
Secure spacers or spacers and backings 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. 

3.5         CLEANING AND PROTECTION 

A. Protect exterior glass from damage 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.  If, despite such protection, contaminating substances do come into contact 
with glass, remove substances immediately as recommended in writing 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 
buildup of dirt, scum, alkaline deposits, or stains; remove as recommended in writing by 
glass manufacturer. 

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is 
damaged from natural causes, accidents, and vandalism, during construction period. 

END OF SECTION 088000 
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SECTION 089516 - WALL VENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes wall vents.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each type of metal finish required.

1.3 INFORMATIONAL SUBMITTALS

A. Sample warranties.

1.4 WARRANTY

A. Special Finish Warranty, Factory-Applied Finishes: Standard form in which 
manufacturer agrees to repair finishes or replace aluminum that shows evidence of 
deterioration of baked enamel, powder coat, or organic finishes within specified 
warranty period.

1. Warranty Period:  Five years from date of Substantial Completion.

B. Special Finish Warranty, Anodized Finishes: Standard form in which manufacturer 
agrees to repair finishes or replace aluminum that shows evidence of deterioration of 
anodized finishes within specified warranty period.

1. Warranty Period:  Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 WALL VENTS 

A. Extruded-Aluminum Wall Vents:
1. Extruded-aluminum louvers and frames, not less than 0.125-inch nominal 

thickness, assembled by welding; with 18-by-14-mesh, aluminum insect 
screening on inside face.

2. Finish:  Mill.
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2.2 MATERIALS

A. Aluminum Extrusions: ASTM B221, Alloy 6063-T5, T-52, or T6.

B. Aluminum Sheet: ASTM B209, Alloy 3003 or 5005 with temper as required for forming, 
or as otherwise recommended by metal producer for required finish.

C. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Protect unpainted surfaces that are in contact with concrete, masonry, or dissimilar 
metals from corrosion and galvanic action by applying a heavy coating of bituminous 
paint.

END OF SECTION 089516
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SECTION 092900 - GYPSUM BOARD

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Interior gypsum board.

1.2 ACTION SUBMITTALS

A. Product Data:

1. Gypsum wallboard.
2. Gypsum board, Type X.
3. Gypsum ceiling board.
4. Mold-resistant gypsum board.
5. Cementitious backer units.
6. Joint treatment materials.
7. Sound-attenuation blankets.
8. Acoustical sealant.

B. Samples: For each texture finish indicated on same backing indicated for Work.

PART 2 - 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 E119 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 E90 and classified 
according to ASTM E413 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.
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2.3 INTERIOR GYPSUM BOARD

A. Gypsum Board, Type X: ASTM C1396/C1396M.

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following:

a. American Gypsum.
b. Certainteed; SAINT-GOBAIN.
c. Georgia-Pacific Gypsum LLC.
d. National Gypsum Company.
e. USG Corporation.

2. Thickness: 5/8 inch.
3. Long Edges:  Tapered.

B. Gypsum Ceiling Board: ASTM C1396/C1396M.

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following:

a. American Gypsum.
b. Certainteed; SAINT-GOBAIN.
c. Georgia-Pacific Gypsum LLC.
d. National Gypsum Company.

2. Thickness: 1/2 inch.
3. Long Edges: Tapered.

C. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-
resistant core and paper surfaces.

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following:

a. American Gypsum.
b. Certainteed; SAINT-GOBAIN.
c. Georgia-Pacific Gypsum LLC.
d. National Gypsum Company.
e. USG Corporation.

2. Core:  5/8 inch, Type X.
3. Long Edges: Tapered.
4. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.

2.4 TILE BACKING PANELS
1. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.

B. Cementitious Backer Units: ANSI A118.9 and ASTM C1288 or ASTM C1325, with 
manufacturer's standard edges.

http://www.specagent.com/Lookup?ulid=12043
http://www.specagent.com/Lookup?uid=123457230689
http://www.specagent.com/Lookup?uid=123457230690
http://www.specagent.com/Lookup?uid=123457230692
http://www.specagent.com/Lookup?uid=123457230693
http://www.specagent.com/Lookup?uid=123457230696
http://www.specagent.com/Lookup?ulid=12045
http://www.specagent.com/Lookup?uid=123457230659
http://www.specagent.com/Lookup?uid=123457230660
http://www.specagent.com/Lookup?uid=123457230662
http://www.specagent.com/Lookup?uid=123457230663
http://www.specagent.com/Lookup?ulid=12049
http://www.specagent.com/Lookup?uid=123457230710
http://www.specagent.com/Lookup?uid=123457230711
http://www.specagent.com/Lookup?uid=123457230713
http://www.specagent.com/Lookup?uid=123457230714
http://www.specagent.com/Lookup?uid=123457230717
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1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following:

a. Certainteed; SAINT-GOBAIN.
b. National Gypsum Company.
c. USG Corporation.

2. Thickness:  5/8 inch.
3. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.

2.5 TRIM ACCESSORIES

A. Interior Trim: ASTM C1047.

1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc.
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.

2.6 JOINT TREATMENT MATERIALS

A. General: Comply with ASTM C475/C475M.

B. Joint Tape:

1. Interior Gypsum Board: Paper.
2. Exterior Gypsum Soffit Board: Paper.
3. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh.
4. Tile Backing Panels: As recommended by panel manufacturer.

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is 
compatible with other compounds applied on previous or for successive coats.

1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface 
areas, use setting-type taping compound.

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, 
and trim flanges, use setting-type taping compound.

a. Use setting-type compound for installing paper-faced metal trim accessories.

3. Fill Coat: For second coat, use setting-type, sandable topping compound.
4. Finish Coat: For third coat, use setting-type, sandable topping compound.

http://www.specagent.com/Lookup?ulid=12057
http://www.specagent.com/Lookup?uid=123457230826
http://www.specagent.com/Lookup?uid=123457230830
http://www.specagent.com/Lookup?uid=123457230831
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5. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping 
compound.

D. Joint Compound for Tile Backing Panels:

1. Glass-Mat, Water-Resistant Backing Panel: As recommended by backing panel 
manufacturer.

2. Cementitious Backer Units: As recommended by backer unit manufacturer.

2.7 AUXILIARY MATERIALS

A. Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions.

B. Steel Drill Screws: ASTM C1002 unless otherwise indicated.

1. Use screws complying with ASTM C954 for fastening panels to steel members 
from 0.033 to 0.112 inch thick.

2. For fastening cementitious backer units, use screws of type and size 
recommended by panel manufacturer.

C. Sound-Attenuation Blankets: ASTM C665, 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.

D. Thermal Insulation: As specified in Section 072100 "Thermal Insulation."

E. Vapor Retarder: As specified in Section 072600 "Vapor Retarders."

PART 3 - EXECUTION

3.1 INSTALLATION AND FINISHING OF PANELS

A. Examine panels before installation. Reject panels that are wet, moisture damaged, and 
mold damaged.

B. Comply with ASTM C840.

C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments. Provide 1/4- to 1/2-inch-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.

D. 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.
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E. Prefill open joints, rounded or beveled edges, and damaged surface areas.

F. Apply joint tape over gypsum board joints, except for trim products specifically indicated 
as not intended to receive tape.

G. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C840:

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
2. Level 2:  Panels that are substrate for tile Panels that are substrate for acoustical 

tile.
3. Level 3:  Where indicated on Drawings.
4. Level 4:  At panel surfaces that will be exposed to view unless otherwise indicated.

a. Primer and its application to surfaces are specified in Section 099123 
"Interior Painting."

H. Cementitious Backer Units: Finish according to manufacturer's written instructions.

3.2 PROTECTION

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period.

B. Remove and replace panels that are wet, moisture damaged, and mold damaged.

END OF SECTION 092900
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SECTION 095113 - ACOUSTICAL PANEL CEILINGS

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 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to Project site in original, unopened packages and store them in an 
enclosed and conditioned space protected against damage from moisture, humidity, 
temperature extremes, direct sunlight, surface contamination, and other causes.

B. Allow acoustical panels to reach room temperature and a stabilized moisture content 
before installing.

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

1.4 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install acoustical panel 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.

1.5 COORDINATION

A. Coordinate layout and installation of acoustical panels and suspension system with other 
construction that penetrates ceilings or is supported by them.

1.6 EXTRA MATERIALS

A. Furnish full-size, matching, acoustical ceiling panels equal to five percent of each 
quantity installed, in original packaging with protective covering for storage, and are 
identified with labels describing contents.  Store in area directed by Owner.
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PART 2 - PRODUCTS

2.1 CEILING PANELS

A. Acoustical Ceiling Panels (ACP):  

1. Products:  Provide one of the following:
a. Armstrong World Industries, Inc.
b. CertainTeed
c. USG Interiors, Inc., 

2. Tile Edge:  Based on Armstrong Cirrus #589 HRC
3. Type II, Form 2
4. Pattern: CDFI
5. Color:  White.
6. Edge” SLT
7. Size: 24”x 24”x 3/4”

B. Acoustical Ceiling Panels (ACP – Moisture Resistant):  

1. Products:  Provide one of the following:
a. Armstrong World Industries, Inc.
b. CertainTeed
c. USG Interiors, Inc., 

2. Tile Edge:  Based on Armstrong Cirrus #589 HRC, Humiguard Plus.
3. Type II, Form 2
4. Pattern: CDFI
5. Color:  White.
6. Edge: SLT
7. Size: 24”x 24”x 3/4”

2.2 SUSPENSION SYSTEMS

A. Suspension System:  

1. Products:  Provide one of the following:
a. Armstrong World Industries, Inc
b. CertainTeed
c. Chicago Metallic Corporation
d. USG Interiors, Inc.

2. Width:  Based on Armstrong Prelude XL., DX System.
3. Color:  White.
4. Use corrosion resistant grid in high moisture areas.
5. Provide Axiom trim on all exposed edges.
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2.3 METAL SUSPENSION SYSTEM ACCESSORIES

A. Attachment Devices:  Size for five times design load indicated in ASTM C 635, Table 1, 
Direct Hung, unless otherwise indicated.

1. Fasteners:  Do not use powder-actuated fasteners for attaching items to precast, 
concrete, or masonry.

B. 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, Table 1, Direct Hung) will be less than yield stress of wire, but not 
less than 12 gauge wire.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions for compliance with requirements specified 
in this and other Sections that affect ceiling installation and anchorage.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Measure each ceiling area and establish layout of acoustical panels to balance border 
widths at opposite edges of each ceiling.  Avoid using less-than-half-width panels at 
borders, and comply with layout shown on reflected ceiling plans.

3.3 INSTALLATION, GENERAL

A. General:  Comply with ASTM C 636 and seismic requirements indicated, per 
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 
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members and hangers in form of trapezes or equivalent devices.  Size 
supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced standards and publications.

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. 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 that extend through forms into concrete.

6. Do not attach hangers to steel deck tabs.
7. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
8. Space hangers not more than 48 inches O.C. along each member supported 

directly from hangers, unless otherwise indicated; provide hangers not more than 
8 inches from ends.

C. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area 
and where necessary to conceal edges of acoustical panels.

1. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and 
not more than 3 inches from ends, leveling with ceiling suspension system to a 
tolerance of 1/8 inch in 12 feet.  Miter corners accurately and connect securely.

2. Do not use exposed fasteners, including pop rivets, on moldings and trim.

D. Install suspension system runners square and securely interlocked with one another.  
Remove and replace dented, bent, or kinked members.

E. Install acoustical panels with undamaged edges and fit accurately into suspension 
system runners and edge moldings.  Scribe and cut panels at borders and penetrations 
to provide a neat, precise fit.

1. Directional Panels:  Install with pattern running in one direction parallel to long axis 
of space.

3.4 CLEANING

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and 
suspension system members.  Comply with manufacturer's written instructions for 
cleaning and touchup of minor finish damage.  Remove and replace ceiling components 
that cannot be successfully cleaned and repaired to permanently eliminate evidence of 
damage.

END OF SECTION 095113
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Resilient base.
2. Resilient molding accessories.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Samples:  For each type of product indicated, in manufacturer's standard-size Samples 
but not less than 12 inches long, of each resilient product color, texture, and pattern 
required.

1.3 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics:  As determined by testing identical products 
according to ASTM E 648 or NFPA 253 by a qualified testing agency.

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm.

1.4 PROJECT CONDITIONS

A. Maintain ambient temperatures within range recommended by manufacturer in spaces 
to receive resilient products.

B. Until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer.

C. Install resilient products after other finishing operations, including painting, have been 
completed.

PART 2 - PRODUCTS

2.1 RESILIENT BASE 

A. Resilient Base:
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1. 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:

a. Burke Mercer Flooring Products; Division of Burke Industries, Inc.
b. Flexco, Inc.
c. Johnsonite.
d. Roppe Corporation, USA.

B. Resilient Base Standard:  ASTM F 1861.

1. Material Requirement:  Type TV (vinyl, thermoplastic).
2. Manufacturing Method:  Group I (solid, homogeneous).
3. Style:  Cove (base with toe).

C. Minimum Thickness:  0.125 inch.

D. Height:  4 inches.

E. Lengths:  Cut lengths 48 inches long or coils in manufacturer's standard length.

F. Outside Corners:  Job formed or preformed.

G. Inside Corners:  Job formed or preformed.

H. Finish:  As selected by Architect from manufacturer's full range.

I. Colors and Patterns:  As selected by Architect from full range of industry colors.

2.2 RESILIENT MOLDING ACCESSORY

A. Resilient Molding Accessory:

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:

a. Burke Mercer Flooring Products; Division of Burke Industries, Inc.
b. Flexco, Inc.
c. Johnsonite.
d. Roppe Corporation, USA.

B. Description:  Transition strips.

C. Material:  Rubber.

D. Profile and Dimensions:  As indicated.

E. Colors and Patterns:  As selected by Architect from full range of industry colors.

http://www.specagent.com/LookUp/?ulid=4092&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794235&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794260&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794262&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794277&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=4098&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794308&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794309&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794311&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794324&mf=04&src=wd
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2.3 INSTALLATION MATERIALS

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based 
or blended hydraulic-cement-based formulation provided or approved by manufacturer 
for applications indicated.

B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient 
products and substrate conditions indicated.

PART 3 - EXECUTION

3.1 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion 
of resilient products.

B. Concrete Substrates for Resilient Accessories:  Prepare 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.
4. Moisture Testing:  Perform tests recommended by manufacturer. Proceed with 

installation only after substrates pass testing.

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound and remove bumps and ridges to produce a uniform and smooth substrate.

D. Do not install resilient products until they are same temperature as the space where they 
are to be installed.

1. Move resilient products and installation materials into spaces where they will be 
installed at least 48 hours in advance of installation.

E. Sweep and vacuum clean substrates to be covered by resilient products immediately 
before installation.

3.2 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 practicable without gaps at seams and with 
tops of adjacent pieces aligned.



Clinton County Conservation 
Conservation Office Remodel & Addition

Origin Design Project No. 22163 RESILIENT BASE AND ACCESSORIES
096513 - 4

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.

3.3 RESILIENT ACCESSORY INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient accessories.

B. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to 
substrates throughout length of each piece.  Install reducer strips at edges of carpet, 
resilient floor covering that would otherwise be exposed.

3.4 CLEANING AND PROTECTION

A. Comply with manufacturer's written instructions for cleaning and protection of resilient 
products.

B. Cover resilient products until Substantial Completion.

END OF SECTION 096513
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SECTION 096519 - RESILIENT TILE FLOORING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. LVT composition floor tile.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings:  For each type of floor tile.  Include floor tile layouts, edges, columns, 
doorways, enclosing partitions, built-in furniture, cabinets, and cutouts.

C. Samples:  Full-size units of each color and pattern of floor tile required.

1.3 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.4 PROJECT CONDITIONS

A. Maintain ambient temperatures within range recommended by manufacturer in spaces 
to receive floor tile.

B. Until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer.

C. Close spaces to traffic during floor tile installation.

D. Close spaces to traffic for 48 hours after floor tile installation.

E. Install floor tile after other finishing operations, including painting, have been completed.

PART 2 - PRODUCTS

2.1 VINYL COMPOSITION FLOOR TILE 

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

http://www.specagent.com/LookUp/?ulid=4109&mf=04&src=wd
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B. Basis of Design: Mohawk Group, Commercial Luxury Vinyl Tile. Architect reserves the 
right to change to a tile of similar cost & size.
1. Style: Stonework #C0179
2. Color: Antique Finish #870
3. Collection: Living Local
4. Size: 12” x 24”

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 manufacturer 
for applications indicated.

B. Adhesives:  Water-resistant type recommended by manufacturer to suit floor tile and 
substrate conditions indicated.

C. Floor Polish:  Provide protective liquid floor polish products as recommended by 
manufacturer.

PART 3 - EXECUTION

3.1 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion 
of resilient products.

B. Concrete Substrates:  Prepare 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 substrates pass testing.

4. Moisture Testing:  Perform tests recommended by floor covering manufacturer.  
Proceed with installation only after substrates pass testing.

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound and remove bumps and ridges to produce a uniform and smooth substrate.

D. Do not install floor tiles until they are same temperature as space where they are to be 
installed.

1. Move resilient products and installation materials into spaces where they will be 
installed at least 48 hours in advance of installation.
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E. Sweep and vacuum clean substrates to be covered by resilient products immediately 
before installation.

3.2 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 square with room axis.

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.

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, nonstaining marking device.

G. 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.

3.3 CLEANING AND PROTECTION

A. Comply with manufacturer's written instructions for cleaning and protection of floor tile.

B. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from floor tile 
surfaces before applying liquid floor polish.

1. Apply two coat(s).

C. Cover floor tile until Substantial Completion.

END OF SECTION 096519
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SECTION 096813 - TILE CARPETING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Modular carpet tile.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For carpet tile installation, plans showing the following:

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations 
where cutouts are required in carpet tiles.

2. Carpet tile type, color, and dye lot.
3. Type of subfloor.
4. Type of installation.
5. Pattern of installation.
6. Pattern type, location, and direction.
7. Pile direction.
8. Type, color, and location of insets and borders.
9. Type, color, and location of edge, transition, and other accessory strips.
10. Transition details to other flooring materials.

C. Samples: For each exposed product and for each color and texture required.

1.4 INFORMATIONAL SUBMITTALS

A. Product test reports.

B. Sample warranty.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance data.
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1.6 QUALITY ASSURANCE

A. Installer Qualifications: Certified by the International Certified Floorcovering Installers 
Association at the Commercial II certification level.

1.7 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 Period:  10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 CARPET TILE

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Mohawk 
Group -  Modular Tuff Stuff II.

B. Color:  989 Obsidian.
C. Pattern:  Step Up II.
D. Size: 24x24

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 comply with flammability 
requirements for installed carpet tile, and are recommended by carpet tile manufacturer 
for releasable installation.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Concrete Slabs:

1. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft., 
and perform no fewer than three tests in each installation area and with test areas 
evenly spaced in installation areas.

a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation 
only after substrates have maximum moisture-vapor-emission rate of 3 lb of 
water/1000 sq. ft. in 24 hours.
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b. Relative Humidity Test: Using in situ probes, ASTM F2170. Proceed with 
installation only after substrates have a maximum 75 percent relative 
humidity level measurement.

c. Perform additional moisture tests recommended in writing by adhesive and 
carpet tile manufacturers. Proceed with installation only after substrates 
pass testing.

B. Wood Subfloors: Verify that underlayment surface is free of irregularities and substances 
that may interfere with adhesive bond or show through surface.

C. Metal Subfloors: Verify that underlayment surface is free of irregularities and substances 
that may interfere with adhesive bond or show through surface.

D. Painted Subfloors: Perform bond test recommended in writing by adhesive 
manufacturer.

1. Access Flooring Systems: Verify access floor substrate is compatible with carpet 
tile and adhesive, if any, and underlayment surface is gaps greater than 1/8 inch 
and protrusions more than 1/32 inch.

3.2 PREPARATION

A. General: Comply with the Carpet and Rug Institute's CRI 104 and with carpet tile 
manufacturer's written installation instructions for preparing substrates indicated to 
receive carpet tile.

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 wide or wider, and protrusions more than 1/32 
inch unless more stringent requirements are required by manufacturer's written 
instructions.

C. Concrete Substrates: 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 
adhesive and carpet tile manufacturers.

D. Metal Substrates: Clean grease, oil, soil and rust, and prime if recommended in writing 
by adhesive manufacturer. Rough sand painted metal surfaces and remove loose paint. 
Sand aluminum surfaces, to remove metal oxides, immediately before applying 
adhesive.

E. Broom and vacuum clean substrates to be covered immediately before installing carpet 
tile.

3.3 INSTALLATION

A. General: Comply with the Carpet and Rug Institute's CRI 104, Section 10, "Carpet Tile," 
and with carpet tile manufacturer's written installation instructions.
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B. Installation Method:  As recommended in writing by carpet tile manufacturer.

C. Maintain dye-lot integrity. Do not mix dye lots in same area.

D. Maintain pile-direction patterns indicated on Drawings.

E. 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.

F. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, 
removable flanges, alcoves, and similar openings.

G. Maintain reference markers, holes, and openings that are in place or marked for future 
cutting by repeating on carpet tile as marked on subfloor. Use nonpermanent, 
nonstaining marking device.

H. Install pattern parallel to walls and borders.

I. 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.

END OF SECTION 096813
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SECTION 099123 - INTERIOR PAINTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes surface preparation and the application of paint systems on the 
following interior substrates:
1. Steel.
2. Gypsum board
3. Concrete Block.

1.2 DEFINITIONS

A. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according 
to ASTM D 523.

B. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product.  Include preparation requirements and 
application instructions.

B. Samples:  For each type of paint system and in each color and gloss of topcoat.

C. Product List:  For each product indicated.  Include printout of current "MPI Approved 
Products List" for each product category specified in Part 2, with the proposed product 
highlighted.

1.4 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and 
that are packaged with protective covering for storage and identified with labels 
describing contents.

1. Paint:  5 percent, but not less than 1 gal. of each material and color applied.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include but are not limited to products listed in other Part 2 
articles for the paint category indicated.

2.2 PAINT, GENERAL

A. MPI Standards:  Provide products that comply with MPI standards indicated and that are 
listed in its "MPI Approved Products List."

B. Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one 
another and substrates indicated, under conditions of service and application as 
demonstrated by manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated.

C. Colors:  
1. Colors to be selected by the architect from the Sherwin Williams standard catalog 

of colors.

2.3 PRIMERS/SEALERS

A. Primer Sealer, Interior, Institutional Low Odor/VOC:  MPI #149.

1. Sherwin Williams or approved equal.

B. Interior/Exterior Latex Block Filler: Water-based, high-solids, emulsion coating 
formulated to bridge and fill porous surfaces of exterior concrete masonry units in 
preparation for specified subsequent coatings.

1. Sherwin Williams or approved equal.

2.4 METAL PRIMERS

A. Primer, Alkyd, Anti-Corrosive, for Metal:  MPI #79.

1. Sherwin Williams or approved equal.

2.5 WATER-BASED PAINTS

A. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 3):  MPI #144.

1. Sherwin Williams or approved equal.
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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. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers.

D. Proceed with coating application only after unsatisfactory conditions have been 
corrected.

1. Application of coating indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" 
applicable to substrates indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable 
and are not to be painted.  If removal is impractical or impossible because of size or 
weight of item, provide surface-applied protection before surface 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 re-prime substrate with compatible primers or 
apply tie coat as required to produce paint systems indicated.

3.3 APPLICATION

A. Apply paints according to manufacturer's written instructions and to recommendations in 
"MPI Manual."
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B. 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.

3.4 CLEANING AND PROTECTION

A. 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.

B. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces.

3.5 INTERIOR PAINTING SCHEDULE

A. Steel Substrates: Eg-Shel/Satin Finish

1. Low-Odor/VOC Latex System:

a. 1st Coat:  S-W Pro Industrial Pro-Cryl Primer, B66-310 Series (2-4 mils dry).
b. 2nd Coat: S-W ProMar 200 Zero VOC Latex Eg-Shel, B-20-2600 Series.
c. 3rd Coat: S-W ProMar 200 Zero VOC Latex Eg-Shel, B-20-2600 Series.  (4-

mils wet – 1.6 mils dry per coat)

B. Gypsum Board & Concrete Block Substrates: Eg-Shel/Satin Finish

1. Low-Odor/VOC Latex System:

a. 1st Coat:  S-W Harmony Low Oder Interior Latex Primer, B11.(4 mils wet, 
1.5 dry).

b. 2nd Coat:  S-W Harmony Low Oder Interior Latex Eg-Shel, B-9 Series.
c. 3rd Coat:  S-W Harmony Low Oder Interior Latex Eg-Shel, B-9 Series.      (4 

mils wet, 1.6 mils dry per coat)

END OF SECTION 099123
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SECTION 099300 - STAINING AND TRANSPARENT FINISHING

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes surface preparation and application of wood stains and transparent 
finishes on the following substrates:

1. Interior Substrates:
a. Dressed lumber (finish carpentry or woodwork).

1.2 DEFINITIONS

A. MPI Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, 
according to ASTM D 523.

B. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, 
according to ASTM D 523.

C. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.

D. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.

E. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product. Include preparation requirements and 
application instructions.

1. Include printout of current "MPI Approved Products List" for each product category 
specified, with the proposed product highlighted.

B. Samples: For each type of finish system and in each color and gloss of finish required.

1.4 QUALITY ASSURANCE

A. Mockups: Apply mockups of each finish system indicated and each color selected to 
verify preliminary selections made under Sample submittals, to demonstrate aesthetic 
effects, and to set quality standards for materials and execution.

1. Architect will select one surface to represent surfaces and conditions for 
application of each type of finish system and substrate.
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a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft..
b. Other Items: Architect will designate items or areas required.

2. Final approval of stain color selections will be based on mockups.

a. If preliminary stain color selections are not approved, apply additional 
mockups of additional stain colors selected by Architect at no added cost to 
Owner.

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. Benjamin Moore & Co.
2. Coronado Paint; Benjamin Moore Company.
3. Diamond Vogel Paints.
4. Dulux (formerly ICI Paints); a brand of AkzoNobel.
5. Glidden Professional.
6. Sherwin Williams

B. Basis-of-Design Product: Subject to compliance with requirements, provide products 
indicated in wood finish systems schedules or comparable products by one of the 
following:

1. Sherwin Williams.

C. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include but are not limited to products listed in wood finish 
systems schedules for the product category indicated.

2.2 MATERIALS, GENERAL

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed 
in its "MPI Approved Products List."

B. Material Compatibility:

1. Materials for use within each paint system shall be 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, products shall be recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated.

C. Stain Colors:  As selected by Architect from manufacturer's full range.

http://www.specagent.com/Lookup?ulid=11649
http://www.specagent.com/Lookup?uid=123457035156
http://www.specagent.com/Lookup?uid=123457035157
http://www.specagent.com/Lookup?uid=123457035158
http://www.specagent.com/Lookup?uid=123457035159
http://www.specagent.com/Lookup?uid=123457035163
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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 Exterior Wood Substrates: 15 percent, when measured 
with an electronic moisture meter.

C. Maximum Moisture Content of Interior Wood Substrates: Per manufacturer’s 
recommendations.

D. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers.

E. Proceed with finish application only after unsatisfactory conditions have been corrected.

1. Beginning finish application constitutes Contractor's acceptance of substrates and 
conditions.

3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI 
Architectural Painting Specification Manual" applicable to substrates indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable. 
If removal is impractical or impossible because of size or weight of item, provide surface-
applied protection before surface preparation and finishing.

1. After completing finishing operations, use workers skilled in the trades involved to 
reinstall items that were removed. Remove surface-applied protection if any.

C. Clean and prepare surfaces to be finished according to manufacturer's written 
instructions for each substrate condition and as specified.

1. Remove dust, dirt, oil, and grease by washing with a detergent solution; rinse 
thoroughly with clean water and allow to dry. Remove grade stamps and pencil 
marks by sanding lightly. Remove loose wood fibers by brushing.

2. Remove mildew by scrubbing with a commercial wash formulated for mildew 
removal and as recommended by stain manufacturer.

3.3 APPLICATION

A. Apply finishes according to manufacturer's written instructions and recommendations in 
"MPI Architectural Painting Specification Manual."
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B. Apply finishes to produce surface films without cloudiness, holidays, lap marks, brush 
marks, runs, ropiness, or other surface imperfections.

3.4 CLEANING AND PROTECTION

A. Protect work of other trades against damage from finish application. Correct damage by 
cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an 
undamaged condition.

B. At completion of construction activities of other trades, touch up and restore damaged or 
defaced finished wood surfaces.

END OF SECTION 099300
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SECTION 102800 - TOILET, BATH, AND LAUNDRY 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. Section Includes:

1. Public-use washroom accessories.
2. Private use washroom accessories.
3. Private use shower room accessories.
4. Hand dryers
5. Custodial accessories. 

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. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room 
of each accessory required.

1. Identify locations using room designations indicated.
2. Identify products using designations indicated.

1.4 INFORMATIONAL SUBMITTALS

A. Warranty:  Sample of special warranty.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals.
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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.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Stainless Steel:  ASTM A 666, Type 304, 0.031-inch minimum nominal thickness unless 
otherwise indicated.

B. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 
0.036-inch minimum nominal thickness.

C. Galvanized-Steel Sheet:  ASTM A 653/A 653M, with G60 hot-dip zinc coating.

D. Galvanized-Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after 
fabrication.

E. 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.

F. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service).

G. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm 
thick.
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H. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation.

2.2 PUBLIC-USE WASHROOM ACCESSORIES

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following:

1. A & J Washroom Accessories, Inc.
2. American Specialties, 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.

B. Toilet Tissue (Roll) Dispenser: TP-1:

1. Basis-of-Design Product:  American Specialties Inc.: - Model 0264-1A.
2. Description:  Surface mounted, double roll dispenser.
3. Mounting:  Surface mounted.
4. Operation:  Spindle type with free delivery.
5. Capacity:  Designed for 4-1/2- or 5-inch-diameter tissue rolls.
6. Material and Finish:  Stainless steel, No. 4 finish (satin).

C. Waste Receptacle: WR-1:

1. Basis-of-Design Product:  American Specialties Inc. – Model 0839.
2. Mounting:  Free-standing.
3. Minimum Capacity:  19 gals.
4. Material and Finish:  Stainless steel, No. 4 finish (satin).
5. Liner:  Hooks for vinyl liners by end user.
6. Top Cover: Stainless Steel w/ opening.

D. Liquid-Soap Dispenser: SD-1:

1. Basis-of-Design Product:  American Specialties Inc. – Model 0347.
2. Description:  Designed for dispensing soap in liquid or lotion form.
3. Mounting:  Vertically oriented, surface mounted.
4. Capacity:  40 oz.
5. Materials:  Stainless Steel.
6. Hinged stainless steel door on top of unit for refill.
7. Refill Indicator:  Sight gauge.

E. Grab Bar

1. Basis-of-Design Product:  American Specialties Inc. – Model 3800.
2. Mounting:  Flanges with concealed fasteners.
3. Material:  Stainless steel, 0.05 inch thick.

a. Finish:  Smooth, No. 4 finish (satin).

http://www.specagent.com/LookUp/?ulid=687&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793794&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793795&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793796&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793797&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793798&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793799&mf=04&src=wd
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4. Outside Diameter:  1-1/2 inches.
5. Configuration and Length:  As indicated on Drawings.

F. Mirror Unit: M-1

1. Basis-of-Design Product:  American Specialties Inc.: - Model 0600
2. Frame:  Stainless-steel channel.

a. Corners:  Mitered, Welded, and ground smooth.
3. Integral Shelf:  None.
4. Size:  24” x 36”.

2.3 PRIVATE-USE BATHROOM ACCESSORIES

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following:

1. A & J Washroom Accessories, Inc.
2. American Specialties, 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.

B. Private-Use Shower Curtain Rod: SCR-1:

1. Basis-of-Design Product:  American Specialties Inc. – Model 3800.
2. Description:  1-1/4-inch- outside diameter, straight rod.
3. Configuration:  As indicated on Drawings
4. Mounting Flanges: Designed for concealed fastening, in manufacturer's standard 

material and finish.
5. Rod Material and Finish:  Stainless steel, 18 ga., alloy 18-8, ASTM A304, No. 4 

finish (satin).
6. Use with 1200-SHU Curtain Hooks.

C. Private-Use Folding Shower Seat:  SS-1:

1. Basis-of-Design Product:  American Specialties Inc. – Model 8208.
2. Configuration:  L-shaped seat, designed for wheelchair access.
3. Seat:  Phenolic or polymeric composite of slat-type or one-piece construction in 

color as selected by Architect.
4. Mounting Mechanism:  Stainless steel, ASTM A480/A480M No. 4 finish (satin).
5. Dimensions: 33” x 23”.

6. ).
7. Electrical Requirements:  110 V, 14.6 A, 1600 W.

http://www.specagent.com/LookUp/?ulid=687&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793794&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793795&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793796&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793797&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793798&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793799&mf=04&src=wd
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2.4 CUSTODIAL ACCESSORIES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following:

1. A & J Washroom Accessories, Inc.
2. American Specialties, 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.

C. Mop and Broom Holder: MH-1

1. Basis-of-Design Product:  American Specialties Inc. – Model 8215.
2. Description:  Unit with shelf, hooks, holders, and rod suspended beneath shelf.
3. Length:  36 inches.
4. Hooks:  Three.
5. Mop/Broom Holders:  Four, spring-loaded, rubber hat, cam type.
6. Material and Finish:  Stainless steel, No. 4 finish (satin).

2.5 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, when tested 
according to ASTM F 446.

http://www.specagent.com/LookUp/?ulid=4973&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456797031&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456797033&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456797037&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456797041&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456797043&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456797053&mf=&src=wd
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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.

END OF SECTION 102800
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SECTION 104416 - FIRE EXTINGUISHERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire 
extinguishers.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

1.3 INFORMATIONAL SUBMITTALS

A. Warranty:  Sample of special warranty.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.5 QUALITY ASSURANCE

A. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, 
"Portable Fire Extinguishers."

B. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an 
independent testing agency acceptable to authorities having jurisdiction.

C. Coordinate type and capacity of fire extinguishers with fire protection cabinets to ensure 
fit and function.

1.6 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair 
or replace fire extinguishers that fail in materials or workmanship within specified 
warranty period.

1. Failures include, but are not limited to, the following:

a. Failure of hydrostatic test according to NFPA 10.
b. Faulty operation of valves or release levers.

2. Warranty Period:  Six years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS

A. Fire Extinguishers:  Type, size, and capacity for each fire protection cabinet and 
mounting bracket indicated.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following:

a. J. L. Industries, Inc.; a division of Activar Construction Products Group.
b. Larsen's Manufacturing Company.

2. Instruction Labels:  Include pictorial marking system complying with NFPA 10, 
Appendix B and bar coding for documenting fire extinguisher location, inspections, 
maintenance, and recharging.

B. Multipurpose Dry-Chemical Type:  UL-rated 5 lbs. nominal capacity, with 
monoammonium phosphate-based dry chemical in manufacturer's standard enameled 
container.

2.2 MOUNTING BRACKETS 

A. Mounting Brackets:  Manufacturer's standard galvanized steel, designed to secure fire 
extinguisher to wall or structure, of sizes required for types and capacities of fire 
extinguishers indicated, with plated or black baked-enamel finish.

1. 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:

a. J. L. Industries, Inc.; a division of Activar Construction Products Group.
b. Larsen's Manufacturing Company.

B. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, 
spacing, and location.  Locate as indicated by Architect.

1. Identify bracket-mounted fire extinguishers with the words "FIRE 
EXTINGUISHER" in red letter decals applied to mounting surface.

a. Orientation:  Vertical.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Examine fire extinguishers for proper charging and tagging.

http://www.specagent.com/LookUp/?uid=123456817418&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817421&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817438&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817442&mf=04&src=wd
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1. Remove and replace damaged, defective, or undercharged fire extinguishers.

B. Install fire extinguishers and mounting brackets in locations indicated and in compliance 
with requirements of authorities having jurisdiction.

1. Mounting Brackets:  54 inches (1372 mm) above finished floor to top of fire 
extinguisher.

C. Mounting Brackets:  Fasten mounting brackets to surfaces, square and plumb, at 
locations indicated.

END OF SECTION 104416
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SECTION 122413 - ROLLER WINDOW SHADES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes manually operated roller shades.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include styles, material descriptions, construction details, dimensions of individual 
components and profiles, features, finishes, and operating instructions for roller 
shades.

B. Shop Drawings: Show fabrication and installation details for roller shades, including 
shadeband materials, their orientation to rollers, and their seam and batten locations.

C. Samples: For each exposed product and for each color and texture specified.

1.3 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: Fabricator of products.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Draper Inc.
2. Hunter Douglas Contract.
3. Springs Window Fashions; SWFcontract.

http://www.specagent.com/Lookup?ulid=5278
http://www.specagent.com/Lookup?uid=123456789482
http://www.specagent.com/Lookup?uid=123456789483
http://www.specagent.com/Lookup?uid=123456945289
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2.2 ROLLER SHADES

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:  Manufacturer's standard.

a. Loop Length:  Full length of roller shade.
b. Limit Stops: Provide upper and lower ball stops.
c. Chain-Retainer Type:  Clip, jamb mount.

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 Mounting Configuration:  Double roller, side by side.
2. Roller Drive-End Location:  Right side of inside face of shade.
3. Direction of Shadeband Roll:  Regular, from back of roller.
4. Shadeband-to-Roller Attachment:  Manufacturer's standard method.

C. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with roller 
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:  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. Installation Accessories:

1. Front Fascia: Aluminum extrusion that conceals front and underside of roller and 
operating mechanism and attaches to roller endcaps without exposed fasteners.

a. Shape:  L-shaped.
b. Height: Manufacturer's standard height required to conceal roller and 

shadeband when shade is fully open, but not less than 4 inches.

2. Exposed Headbox: Rectangular, extruded-aluminum enclosure including front 
fascia, top and back covers, endcaps, and removable bottom closure.



Clinton County Conservation 
Conservation Office Remodel & Addition

ROLLER WINDOW SHADES 122413 - 3

a. Height: Manufacturer's standard height required to enclose roller and 
shadeband when shade is fully open, but not less than 4 inches.

3. Endcap Covers: To cover exposed endcaps.

4. Closure Panel and Wall Clip: Removable aluminum panel designed for installation 
at bottom of site-constructed ceiling recess or pocket and for snap-in attachment 
to wall clip without fasteners.

a. Closure-Panel Width:  As indicated on Drawings.

5. 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.

6. Bottom (Sill) Channel or Angle: With light seals and designed to eliminate light 
gaps at bottoms of shades when shades are closed.

7. Installation Accessories Color and Finish:  As selected from manufacturer's full 
range.

2.3 SHADEBAND MATERIALS

A. Shadeband Material Flame-Resistance Rating: Comply with NFPA 701. Testing by a 
qualified testing agency. Identify products with appropriate markings of applicable testing 
agency.

B. Light-Filtering Fabric: Woven fabric, stain and fade resistant.

1. Source:  Roller-shade manufacturer.
2. Type:  Woven PVC-coated fiberglass and PVC-coated polyester.
3. Weave:  Mesh.
4. Thickness: .
5. Weight: .
6. Roll Width:  As indicated on drawings.
7. Orientation on Shadeband:  Up the bolt.
8. Openness Factor:  5 percent.
9. Color:  As selected by Architect from manufacturer's full range.

2.4 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:

1. Between (Inside) Jamb Installation: Width equal to jamb-to-jamb dimension of 
opening in which shade is installed less 1/4 inch per side or 1/2-inch total, plus or 
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minus 1/8 inch. Length equal to head-to-sill or -floor dimension of opening in which 
shade is installed less 1/4 inch, plus or minus 1/8 inch.

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] <Insert ratio>, provide battens and seams at uniform spacings along 
shadeband length to ensure shadeband tracking and alignment through its full 
range of movement without distortion of the material.

2. Skylight Shades: Provide battens and seams at uniform spacings along 
shadeband as required to ensure shadeband tracking and alignment through its 
full range of movement without distortion or sag of material.

3. 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.

PART 3 - EXECUTION

3.1 ROLLER-SHADE INSTALLATION

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.

C. 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 to interior 
face of glass. Allow clearances for window operation hardware.

D. Adjust and balance roller shades to operate smoothly, easily, safely, and free from 
binding or malfunction throughout entire operational range.

E. Clean roller-shade surfaces after installation, according to manufacturer's written 
instructions.

END OF SECTION 122413
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SECTION 123623.13 - PLASTIC-LAMINATE-CLAD COUNTERTOPS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Plastic-laminate-clad countertops.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For plastic-laminate-clad countertops.

C. Samples: Plastic laminates in each type, color, pattern, and surface finish required.

1.3 INFORMATIONAL SUBMITTALS

A. Product Certificates: For the following:

1. Composite wood products.
2. High-pressure decorative laminate.
3. Adhesives.

1.4 QUALITY ASSURANCE

A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate 
products similar to those required for this Project and whose products have a record of 
successful in-service performance.

B. Installer Qualifications:  Fabricator of products.

1.5 FIELD CONDITIONS

A. Environmental Limitations without Humidity Control: Do not deliver or install wood 
countertops until building is enclosed, wet-work is complete, and HVAC system is 
operating and maintaining temperature and relative humidity at levels planned for building 
occupants during the remainder of the construction period.
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PART 2 - PRODUCTS

2.1 FABRICATORS

A. Fabricators: Subject to compliance with requirements, available fabricators offering 
products that may be incorporated into the Work include, but are not limited to, the 
following:

1. Horizon Group, Inc.
2. Marcon Industries, Inc.
3. Robertson Manufacturing, Inc.
4. Red Bud Ridge Manufacturing, Inc.

2.2 PLASTIC-LAMINATE-CLAD COUNTERTOPS

A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork 
Standards" for grades of plastic-laminate-clad countertops indicated for construction, 
finishes, installation, and other requirements.

B. Grade:  Custom.

C. High-Pressure Decorative Laminate: NEMA LD 3, Grade HGS.

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following:

a. Formica Corporation.
b. Laminart LLC.
c. Pionite; a Panolam Industries International, Inc. brand.
d. Wilsonart LLC.

D. Colors, Patterns, and Finishes: Provide materials and products that result in colors and 
textures of exposed laminate surfaces complying with the following requirements:

1. As selected by Architect from manufacturer's full range.

E. Edge Treatment:  Same as laminate cladding on horizontal surfaces.

F. Core Material:  Particleboard or MDF.

G. Core Material at Sinks:  Particleboard made with exterior glue.

H. Core Thickness:  1-1/8 inch.

I. Paper Backing: Provide paper backing on underside of countertop substrate.

http://www.specagent.com/Lookup?ulid=5879
http://www.specagent.com/Lookup?uid=123457184411
http://www.specagent.com/Lookup?uid=123457184412
http://www.specagent.com/Lookup?uid=123457184414
http://www.specagent.com/Lookup?uid=123457184415
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2.3 MISCELLANEOUS MATERIALS

A. Adhesive for Bonding Plastic Laminate:  As selected by fabricator to comply with 
requirements.

1. Adhesive for Bonding Edges: Hot-melt adhesive or adhesive specified above for 
faces.

B. Installation Adhesive:

2.4 FABRICATION

A. Fabricate countertops to dimensions, profiles, and details indicated. Provide front and end 
overhang of 1 inch over base cabinets. Ease edges to radius indicated for the following:

B. Complete fabrication, including assembly, to maximum extent possible before shipment to 
Project site. Disassemble components only as necessary for shipment and installation. 
Where necessary for fitting at site, provide ample allowance for scribing, trimming, and 
fitting.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Grade: Install countertops to comply with same grade as item to be installed.

B. Assemble countertops and complete fabrication at Project site to the extent that it was not 
completed in the shop.

1. Provide cutouts for 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. Sand edges of cutouts to remove splinters 
and burrs.

2. Seal edges of cutouts by saturating with varnish.

C. Field Jointing: Where possible, make in the same manner as shop jointing, using dowels, 
splines, adhesives, and fasteners recommended by manufacturer. Prepare edges to be 
joined in shop so Project-site processing of top and edge surfaces is not required. Locate 
field joints where shown on Shop Drawings.

1. Secure field joints in countertops with concealed clamping devices located within 6 
inches of front and back edges and at intervals not exceeding 24 inches. Tighten in 
accordance with manufacturer's written instructions to exert a constant, heavy-
clamping pressure at joints.

D. Scribe and cut countertops to fit adjoining work, refinish cut surfaces, and repair damaged 
finish at cuts.
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E. Countertop Installation: Anchor securely by screwing through corner blocks of base 
cabinets or other supports into underside of countertop.

1. Install countertops level and true in line. Use concealed shims as required to 
maintain not more than a 1/8-inch-in-96-inches variation from a straight, level plane.

2. Secure backsplashes to tops with concealed metal brackets at 16 inches o.c. and to 
walls with adhesive.

3. Seal joints between countertop and backsplash, if any, and joints where countertop 
and backsplash abut walls with mildew-resistant silicone sealant or another 
permanently elastic sealing compound recommended by countertop material 
manufacturer.

F. Protection: Provide Kraft paper or other suitable covering over countertop surfaces, taped 
to underside of countertop at a minimum of 48 inches o.c. Remove protection at 
Substantial Completion.

END OF SECTION 123623.13
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SECTION 312000 - EARTH MOVING

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. Excavating and backfilling for buildings and structures.
2. Drainage course for concrete slabs-on-grade.

1.3 DEFINITIONS

A. Backfill: Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill a trench.

B. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying 
pipe.

C. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

D. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water.

E. Excavation: Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by Architect. Authorized additional excavation 
and replacement material will be paid for according to Contract provisions for changes in 
the Work.

2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated 
lines and dimensions without direction by Architect. Unauthorized excavation, as well as 
remedial work directed by Architect, shall be without additional compensation.

F. Fill: Soil materials used to raise existing grades.

G. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd. for footing, trench, and 
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pit excavation that cannot be removed by rock-excavating equipment equivalent to the 
following in size and performance ratings, without systematic drilling, ram hammering, ripping, 
or blasting, when permitted:

1. Equipment for Footing, Trench, and Pit Excavation: Late-model, track-mounted 
hydraulic excavator; equipped with a 42-inch- maximum-width, short-tip-radius rock 
bucket; rated at not less than 138-hp flywheel power with bucket-curling force of not less 
than 28,700 lbf and stick-crowd force of not less than 18,400 lbf with extra-long reach 
boom.

2. Equipment for Bulk Excavation: Late-model, track-mounted loader; rated at not less than 
230-hp flywheel power and developing a minimum of 47,992-lbf breakout force with a 
general-purpose bare bucket.

H. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material 3/4 cu. yd. or more in volume that exceed a standard penetration resistance of 
100 blows/2 inches when tested by a geotechnical testing agency, according to ASTM D1586.

I. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 
electrical appurtenances, or other man-made stationary features constructed above or below the 
ground surface.

J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below subbase, drainage fill, drainage course, or topsoil materials.

K. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services 
within buildings.

1.4 FIELD CONDITIONS

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during earth-moving operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction.

B. Improvements on Adjoining Property: Authority for performing earth moving indicated on 
property adjoining Owner's property will be obtained by Owner before award of Contract.

1. Do not proceed with work on adjoining property until directed by Architect.

C. Utility Locator Service: Notify "One Call" for area where Project is located before beginning 
earth-moving operations.

D. Do not commence earth-moving operations until temporary site fencing and erosion- and 
sedimentation-control measures specified in Section 015000 "Temporary Facilities and 
Controls" are in place.
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E. Do not commence earth-moving operations until plant-protection measures specified in 
Section 015639 "Temporary Tree and Plant Protection" are in place.

F. The following practices are prohibited within protection zones:

1. Storage of construction materials, debris, or excavated material.
2. Parking vehicles or equipment.
3. Foot traffic.
4. Erection of sheds or structures.
5. Impoundment of water.
6. Excavation or other digging unless otherwise indicated.
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated.

G. Do not direct vehicle or equipment exhaust towards protection zones.

H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations.

B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to 
ASTM D2487 , or a combination of these groups; free of rock or gravel larger than 3 inches in 
any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

1. Plasticity Index: <Insert value>.

C. Unsatisfactory Soils: Soil Classification [Groups GC, SC, CL, ML, OL, CH, MH, OH, and 
PT according to ASTM D2487] , or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction.

D. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 1-
1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

E. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D2940/D2940M; except with 100 percent passing a 
1-inch sieve and not more than 8 percent passing a No. 200 sieve.

F. Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed 
gravel; ASTM D448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch 
sieve and zero to 5 percent passing a No. 8 sieve.



Clinton County Conservation 
Office Renovation

SECTION 312000 - EARTH 
MOVING

312000 - 4
Copyright © 2023 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "Origin Design Co. (formerly IIW, P.C.)" for "Clinton County Conservation Office Renovation".  A valid, current MasterSpec license is 
required for editing and use of this document for any other project.(24069)

G. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and 
natural sand; ASTM D448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch 
sieve and zero to 5 percent passing a No. 4 sieve.

H. Sand: ASTM C33/C33M; fine aggregate.

I. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

2.2 CONTROLLED LOW-STRENGTH MATERIAL

A. Controlled Low-Strength Material: Self-compacting, flowable concrete material produced from 
the following:

1. Portland Cement: ASTM C150/C150M, Type II .
2. Fly Ash: ASTM C618, Class C or F.
3. Normal-Weight Aggregate: ASTM C33/C33M, 3/4-inch nominal maximum aggregate 

size.
4. Foaming Agent: ASTM C869/C869M.
5. Water: ASTM C94/C94M.
6. Air-Entraining Admixture: ASTM C260/C260M.

B. Produce low-density, controlled low-strength material with the following physical properties:

1. As-Cast Unit Weight: 36 to 42 lb/cu. ft. at point of placement, when tested according to 
ASTM C138/C138M.

2. Compressive Strength: 80 psi , when tested according to ASTM C495/C495M.

C. Produce conventional-weight, controlled low-strength material with 80-psi compressive 
strength when tested according to ASTM C495/C495M.

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth-moving 
operations.

B. Protect and maintain erosion and sedimentation controls during earth-moving operations.

C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary 
protection before placing subsequent materials.

3.2 DEWATERING

A. Provide dewatering system of sufficient scope, size, and capacity to control hydrostatic 
pressures and to lower, control, remove, and dispose of ground water and permit excavation and 
construction to proceed on dry, stable subgrades.
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B. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area.

C. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation.

1. Reroute surface water runoff away from excavated areas. Do not allow water to 
accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.

D. Dispose of water removed by dewatering in a manner that avoids endangering public health, 
property, and portions of work under construction or completed. Dispose of water and sediment 
in a manner that avoids inconvenience to others.

3.3 EXPLOSIVES

A. Explosives: Do not use explosives.

3.4 EXCAVATION, GENERAL

A. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be 
classified as earth and rock. Do not excavate rock until it has been classified and cross sectioned 
by Architect. The Contract Sum will be adjusted for rock excavation according to unit prices 
included in the Contract Documents. Changes in the Contract Time may be authorized for rock 
excavation.

1. Earth excavation includes excavating pavements and obstructions visible on surface; 
underground structures, utilities, and other items indicated to be removed; and soil, 
boulders, and other materials not classified as rock or unauthorized excavation.
a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material 

not classified as rock excavation is earth excavation.
2. Rock excavation includes removal and disposal of rock. Remove rock to lines and 

subgrade elevations indicated to permit installation of permanent construction without 
exceeding the following dimensions:
a. 24 inches outside of concrete forms other than at footings.
b. 12 inches outside of concrete forms at footings.
c. 6 inches outside of minimum required dimensions of concrete cast against grade.
d. Outside dimensions of concrete walls indicated to be cast against rock without 

forms or exterior waterproofing treatments.
e.  12 inches beneath bottom of concrete slabs-on-grade.
f. 6 inches beneath pipe in trenches and the greater of 24 inches wider than pipe or 42 

inches wide.

3.5 EXCAVATION FOR STRUCTURES

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If 
applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections.
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1. Excavations for Footings and Foundations: Do not disturb bottom of excavation. 
Excavate by hand to final grade just before placing concrete reinforcement. Trim bottoms 
to required lines and grades to leave solid base to receive other work.

3.6 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation 
of concrete foundation or footing to excavation bottom, without altering top elevation. Lean 
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by 
Architect.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 
Architect.

3.7 STORAGE OF SOIL MATERIALS

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. 
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of 
remaining trees.

3.8 BACKFILL

A. Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation.

2. Surveying locations of underground utilities for Record Documents.
3. Testing and inspecting underground utilities.
4. Removing concrete formwork.
5. Removing trash and debris.
6. Removing temporary shoring, bracing, and sheeting.
7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

B. Place backfill on subgrades free of mud, frost, snow, or ice.

3.9 UTILITY TRENCH BACKFILL

A. Place backfill on subgrades free of mud, frost, snow, or ice.

B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits.

C. Backfill voids with satisfactory soil while removing shoring and bracing.

D. Initial Backfill:
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1. Soil Backfill: Place and compact initial backfill of satisfactory soil, free of particles larger 
than 1 inch in any dimension, to a height of 12 inches over the pipe or conduit.
a. Carefully compact initial backfill under pipe haunches and compact evenly up on 

both sides and along the full length of piping or conduit to avoid damage or 
displacement of piping or conduit. Coordinate backfilling with utilities testing.

E. Final Backfill:

1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade 
elevation.

3.10 SOIL FILL

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material.

B. Place and compact fill material in layers to required elevations as follows:

1. Under grass and planted areas, use satisfactory soil material.
2. Under walks and pavements, use satisfactory soil material.
3. Under steps and ramps, use engineered fill.
4. Under building slabs, use engineered fill.
5. Under footings and foundations, use engineered fill.

C. Place soil fill on subgrades free of mud, frost, snow, or ice.

3.11 SOIL MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight.

3.12 COMPACTION OF SOIL BACKFILLS AND FILLS

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers.

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and 
uniformly along the full length of each structure.

C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D698 :
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1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 
inches of existing subgrade and each layer of backfill or fill soil material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 
layer of backfill or fill soil material at 92 percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 85 percent.

4. For utility trenches, compact each layer of initial and final backfill soil material at 85 
percent.

3.13 GRADING

A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances.

B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. 
Finish subgrades to elevations required to achieve indicated finish elevations, within the 
following subgrade tolerances:

1. Turf or Unpaved Areas: Plus or minus 1 inch .

C. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a 10-
foot straightedge.

3.14 SUBSURFACE DRAINAGE

A. Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated, 
to within 12 inches of final subgrade, in compacted layers 6 inches thick. Overlay drainage 
backfill with one layer of subsurface drainage geotextile, overlapping sides and ends at least 6 
inches.

1. Compact each filter material layer to 85 percent of maximum dry unit weight according 
to ASTM D698 with a minimum of two passes of a plate-type vibratory compactor.

2. Place and compact impervious fill over drainage backfill in 6-inch- thick compacted 
layers to final subgrade.

3.15 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE

A. Place drainage course on subgrades free of mud, frost, snow, or ice.

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-
on-grade as follows:

1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends.
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2. Place drainage course 6 inches or less in compacted thickness in a single layer.
3. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
4. Compact each layer of drainage course to required cross sections and thicknesses to not 

less than 95 percent of maximum dry unit weight according to ASTM D698.

3.16 PROTECTION

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep 
free of trash and debris.

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and 
recompact.

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible.

3.17 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or 
spread soil as directed by Architect.

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally 
dispose of them off Owner's property.

END OF SECTION 312000
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SECTION 220050
BASIC PLUMBING REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Basic Plumbing Requirements specifically applicable to Mechanical Division Specification
Sections.

B. Division 22 Specification requirements also include, by reference, all Division 00 and 01 
specification sections.  This contractor is responsible to review these specification sections. 
Requirements of these specification sections are included as a part of this contract.

1.02 OWNER OCCUPANCY
A. The owner will occupy the premises during the construction period.
B. Limit use of site and premises to allow owner occupancy.
C. Cooperate with the owner to minimize conflict and to facilitate owner's operations.
D. Schedule the work to accommodate this requirement.

1.03 REGULATORY REQUIREMENTS
A. This contractor shall give proper authorities all requisite notices relating to work in their charge,

obtain official permits, licenses for temporary construction and pay proper fees for it.
B. This contractor is to be solely answerable for and shall promptly make good all damage, injury

or delay to other contractors, to neighboring premises or to persons or property of the public by
themselves, by their employees or through any operation under their charge, whether in the
contract or extra work.

C. No attempt has been made to reproduce in these specifications any of the rules or regulations
contained in city, state or federal ordinances and codes pertaining to the work covered by these
specifications that the contractor be thoroughly familiar with all such ordinances and codes.

D. The fact that said various rules, regulations and ordinances are not repeated in this specification
does not relieve the contractor of the responsibility of making the entire installation in
accordance with the requirement of those authorities having jurisdiction.

E. All work shall comply with the applicable recommendations of:
1. The National Board of Fire Underwriters
2. The American Gas Association
3. The National Fire Protection Association (NFPA)
4. The Occupations Safety and Health Act (OSHA)
5. Current IBC Building Code
6. Current applicable city building codes

F. Mechanical: Conform to current mechanical code.
G. Plumbing:  Conform to current plumbing code.
H. Obtain permits and request inspections from authority having jurisdiction.
I. Safe Drinking Water Act and Senate Bill S.3874: All products must meet the lead-free

requirements of the SDWA and NSF/ANSI 372 certification.
1.04 PROJECT/SITE CONDITIONS

A. Install work in locations shown on the drawings unless prevented by project conditions.
B. Prepare drawings showing proposed rearrangement of work to meet project conditions,

including changes to work specified in other sections.  Obtain permission of owner and
architect/engineer before proceeding.

C. This contractor, before submitting their bid, shall visit the site of the project to familiarize
themselves with locations and conditions affecting their work.
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D. It is the intent of this specification that the contractor furnishes all labor and material required
completing the installation as outlined in the drawings and specifications.  No additions to the
contract price shall be allowed due to the failure of this contractor to properly evaluate the effect
of existing conditions on the work to be done under this contract.

E. Whenever renovation or remodeling or relocation of existing equipment is included in the
contract, it is imperative that all locations of existing piping, ductwork, equipment, services and
grades be noted on the job site before bid is submitted and that all elevations and grades be
verified before roughing in new work.

F. This contractor shall provide holes as necessary for the installation of their work and in
accordance with other specification sections in materials other than the structure.

1.05 SEQUENCING AND SCHEDULING
A. This contractor shall arrange their work in order that it progresses along with the general

construction of the building.
B. This contractor shall be kept informed as to the work of other trades engaged in the project and

shall execute their work in such a manner so as not to delay or interfere with progress of other
contractors.

C. Where space for mechanical and electrical lines and piping is limited, it is imperative that all
such trades coordinate their work so as to ensure concealment in space provided.  Where
conflict exists, the engineer shall decide priority of space.  If work is not properly coordinated,
the engineer may require removal and relocation of work without additional compensation.

1.06 GUARANTEE
A. This contractor shall guarantee all of the apparatus, materials, equipment furnished and labor

installed under this contract for a period of one year after date of final acceptance, unless a
longer period is specified.

B. Neither final certificate of payment nor any provisions in the contract documents nor partial or
complete occupancy of premises by owner shall constitute an acceptance for work not done in
accordance with contract documents or relieve the contractor of liability in respect to any
express warranties or responsibility for faulty materials or workmanship.

C. Should any defects arise as the result of defective workmanship or material within the
guarantee period set forth, this contractor shall make the necessary correction at their own
expense.

1.07 ENGINEER APPROVED EQUAL PRODUCTS
A. When the engineer, at the request of the interested parties, including the contractor, supplier

and manufacturer approved "engineer approved equal" products for this project, such products
are approved on the assumption that they will equal or exceed the performance of the products
specified.

B. If such products do not do so after being installed on this project, this contractor shall replace or
modify the particular product as necessary to equal the performance of the products specified at
no expense to the owner, architect or engineer.

C. Request for "engineer approved equal" products shall be received by the architect/engineer
prior to the last addendum being issued.  Requests for substitutions received after this date will
not be considered.  Substitution requests shall clearly state which products are being
considered for substitution.  Substitution requests shall include all pertinent product information
needed to evaluate the substitution as an "equal".

D. Similar products shall be all of the same manufacturers and style.  There is no exception to this
unless prior approval has been granted from engineer.
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1.08 OWNER'S RIGHT OF SALVAGE
A. Before beginning construction, this contractor shall check and verify with the owner each item of

existing equipment that must be removed.
B. The owner will designate which items of material or equipment not reused that they may wish to

keep.  This contractor shall then remove these items with care and store in a location
designated by the owner for the owner's disposal.

C. All other items of equipment to be removed and not specified for reuse in new construction or
reserved by the owner for their use shall become the property of the contractor and shall be
removed from site.

1.09 PROTECTION AND MAINTENANCE
A. Where necessary to connect to any existing utility service, this contractor shall contact the

owner and shall coordinate any building service connection with the owner so that normal
operation to the building is disrupted as little as possible.

B. Any work to be done in existing structures shall be coordinated with the owner and
arrangements made so that traffic flow may be maintained and areas finished where possible
before other areas are begun.

C. This contractor shall protect existing equipment in finished areas from dirt, dust and damage as
a result of their work.

D. Coordinate protection requirements with department heads before beginning construction.
E. Protect any building openings from unauthorized entry.  Coordinate with owner where building

entry must be controlled.
1.10 DEMOLITION

A. This contractor shall be responsible for the demolition and removal of all existing mechanical
elements within the project area except as follows:
1. Elements shown on the drawings as "existing to remain and/or to be relocated".
2. Elements serving adjacent areas.
3. Elements required for the support of the newly remodeled areas.
4. All elements to be removed are subject to the Owner's Right of Salvage.

B. Preserve services to the existing facility.  Extend/reroute/reconnect existing systems as required
providing for the continued function of these systems.

1.11 CUTTING AND PATCHING
A. This contractor shall do all cutting and patching necessary for the installation of their work in all

existing and new buildings unless otherwise noted.
B. This contractor shall arrange for openings in the building as required for the installation of

equipment furnished under this contract.
C. Where sewers must be extended or changed, patching with concrete will be done in the

building. Patching shall be at both the top and bottom of sleeves where above grade.
D. In areas where the integrity of new or existing fire separation assembly/wall is compromised by

the work, contractor shall be responsible to patch and/or seal openings as necessary to
maintain/return fire separation to rating as required by applicable codes.

E. This contractor shall do all cutting and patching required for their work beyond the remodeled
areas unless otherwise noted.  All finish work shall include patching to match existing adjacent
surfaces.  Painting shall be by others.

1.12 CLEANING AND RUBBISH
A. This contractor shall upon completion of his work, remove all rubbish and debris resulting from

their operation and shall remove it from site at their own expense.
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B. In so far as their work is concerned, all equipment shall be cleaned and the premises left in first
class condition.

C. At the end of each working day, this contractor shall remove all of their debris, rubbish, tools
and surplus materials from the project work area.  The work area shall be broom clean and left
in a neat and orderly condition.  The contractor for the removal of debris from the project shall
not use the owner’s waste disposal facility.

1.13 SEALING AND PENETRATION
A. Clearance around the piping passing through fire or smoke rated construction shall be sealed to

maintain the rated integrity of the construction (1 hr. 2 hrs. etc.).  One and two-hour rated
assemblies are to be patched on both sides of the assembly.

B. This contractor shall verify rating and location of all such construction with the architectural
drawings and seal all penetrations.

C. Manufacturer offering products to comply with the requirements include the following:
1. Dow Corning "Silicone RTV Foam"
2. 3-M Corporation "Fire Barrier Caulk and Putty"
3. Thomas & Betts "Flame Safe Fire Stop System"

D. Installation of these products to be in strict accordance with manufacturer's recommendations
and architectural specification sections or equivalent fire stopping architectural specification
section.

E. This contractor shall submit shop drawings showing approved sealing assemblies to be utilized
on this project.

1.14 ELECTRICAL CONNECTIONS
A. This contractor shall turn over all magnetic starters, thermal protective switches and speed

changing switches furnished under this contract for all motor driven equipment to the electrical
contractor who will install such starters and switches and wire them to their respective motors
as a part of the electrical contract.

1.15 HAZARDOUS MATERIALS
A. If the contractor stores any hazardous solvents or other materials on the site, they shall obtain

copies of the safety data sheets for the materials and post them on the site.  The contractor
shall inform the owner and all employed of any potential exposure to this material.

B. At no time shall any product containing asbestos be incorporated into the work.
1. If asbestos materials are encountered, report to the owner.  The owner will be responsible

for asbestos removal.
1.16 RECORD DRAWINGS

A. This contractor shall provide, at the conclusion of the project, one clean, non-torn, neat, and
legible "as-built" set of drawings to the owner.  These drawings shall show the routing of pipes,
ductwork and equipment drawn in at scaled locations.  All dimensions indicated shall be
referenced to a column line.  A set of construction blue prints will be furnished for this work.

B. All mechanical systems installed shall be shown on the "as-built" drawings.
C. Refer to respective architectural specification section for additional information.
D. This contractor shall update these drawings during the project at least every week.

1.17 REVIEW OF MATERIALS
A. This contractor shall submit to the engineer for review one (1) electronic copy of a brochure

giving a complete list of materials and equipment they propose to furnish.  The brochure shall
contain complete information as to the make of equipment, type, size, capacities, dimensions
and illustration.  One of the returned copies shall be kept on the job at all times.
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B. Checking of submittal drawings by the engineer does not relieve the contractor of the
responsibility for the accuracy of such drawings and for their conformity to drawings and
specifications unless the contractor notifies engineer in writing of such deviation at time such
drawings are furnished.

C. All submittals shall have the date marked on them when the contractor receives them from the
supplier.  Submittals shall be submitted through the contractor and shall not come direct from
the supplier to the architect or engineer.

D. This contractor shall mark the date and sign each set that they have checked each of them in
their entirety before submitting to the engineer.  Submittals that are not dated and signed by the
contractor will not be accepted, or checked and will be marked "resubmit" and sent back to the
contractor.

1.18 SCOPE OF WORK
A. All work shall be performed by well-qualified and licensed mechanics with a thorough

knowledge of the various systems involved in this building.  It shall be this contractor's
responsibility to see that their mechanics are familiar with all the various codes and tests
applicable to this work.

B. All equipment shall be new and of the type as specified by the engineer unless otherwise noted
in these specifications or on the drawings to remain and or be reused.

C. The intent of the drawings and specifications is for complete installation of the systems outlined
in the drawings and specifications so that at the conclusion of construction the system will be
turned over to the owner complete and ready for safe and efficient operation.

D. This contractor shall be required to furnish and install all such items normally included on
systems of this type, which, while not mentioned directly herein or on the drawings are obviously
essential to the installation and operation of the system and which are normally furnished on
quality installation of this type.  The drawings and specifications cannot deal individually with the
many minute items that may be required by the nature of the systems.

E. If there is a discrepancy between the drawings and the specifications or within either document,
the more stringent requirement shall be estimated unless brought to the engineer’s attention
and an addendum is issued for clarification.

F. The Plumbing Contractor shall establish system elevations prior to fabrication and installation.
The Plumbing Contractor shall coordinate elevations with other trades. All elevations shall be
coordinated with all trades in the field prior to installation. When a conflict between trades
arises, the design team shall be notified immediately prior to further installation however priority
shall be as follows:
1. Lighting Fixtures
2. Gravity flow piping, including condensate.
3. Sheet metal.
4. Cable trays, including access space.
5. Other piping.
6. Conduits and wireway.

1.19 VERIFICATION OF ELEVATION OF EXISTING LINES
A. This contractor,  before starting any new work, shall verify the elevations of all existing piping to

which they must connect under this contract.  The contractor shall report any discrepancies
between drawing elevations and actual elevations to the engineer before proceeding with the
work.  Failure of the contractor to do so shall make them liable for the cost of extra work
involved.

1.20 CLEANING OF MECHANICAL SYSTEMS
A. The mechanical contractor shall clean and passivate all plumbing systems. Flush systems with

water until free from all sand, grit, gravel, oil, etc. Provide Babcock/Wilcox Millipore and
biological testing on the flush water. The flush will be considered a success when the water
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exiting the system contains less than 100 ppb of total suspended solids and less than 100
RLUs.

B. Where connections are made to existing piping systems, this contractor shall provide isolation
valves, threaded tees, etc., as required to facilitate the cleaning and testing of all new piping.

C. This contractor shall thoroughly clean all rust, grease, plaster, cement, etc., from all equipment
and piping furnished and installed by them as required to leave surfaces suitable for finish
painting.

D. This contractor shall keep all pipes, traps, waste lines, ducts, etc., plugged, drained or otherwise
protected during construction.  All items of mechanical equipment shall be suitably protected
and upon completion of project shall be equal to new condition.

1.21 TRENCHING AND BACKFILLING
A. Each contractor is responsible for their own individual trenching and backfilling unless otherwise

noted in the drawings or addendum.
B. All underground utilities, piping, etc shall be located exactly before digging.  This contractor shall

be held responsible for all damages caused by failure to do so.
C. Any backfill shall be tamped and compacted to prevent future settling.  The backfill shall be

installed to a smooth and level grade and installed in accordance with local codes.
D. All excess dirt shall be cleared from the area and disposed of as directed by the owner.
E. Refer to architectural specification sections for additional requirements.

1.22 ALTERNATES
A. Refer to General Specification Sections for alternate bid description.

1.23 DIGITAL MEDIA AGREEMENT
A. Computer Aided Drafting (CAD) documents may be available to the contractor for some uses. 

Contact the engineer prior to bidding to determine what information is available to be
transmitted to the contractor in digital form.

B. When documents are determined to be available, and as requested by the contractor, they will
be transmitted upon the completion and execution of the MODUS digital media agreement.

PART 2 PRODUCTS
NOT USED

PART 3 EXECUTION
NOT USED

END OF SECTION 220050
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SECTION 220529
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Pipe hangers and supports
B. Accessories
C. Flashing

1.02 RELATED SECTIONS
A. Specification Section 221116 - Domestic Water Piping

1.03 REFERENCES
A. ASTM F708 - Design and Installation of Rigid Pipe Hangers
B. MSS SP58 - Pipe Hangers and Supports - Materials, Design and Manufacturer
C. MSS SP69 - Pipe Hangers and Supports - Selection and Application
D. MSS SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices

1.04 SUBMITTALS
A. Product Data: Provide manufacturers catalog data including load capacity.
B. Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support

hangers.
C. Manufacturer's Installation Instructions: Indicate special procedures and assembly of

components.
1.05 REGULATORY REQUIREMENTS

A. Conform to applicable code for support of piping.
PART 2 PRODUCTS
2.01 PIPE HANGERS AND SUPPORTS

A. Manufacturers:
1. Anvil International
2. Tolco/Cooper B-Line
3. Engineer approved equal.

B. Plumbing Piping - Drain, Waste and Vent:
1. Conform to ASME B31.9; ASTM F708
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inch: Carbon steel adjustable swivel, split ring.
3. Hangers for Pipe Sizes 2 Inches and Over: Carbon steel, adjustable, clevis.
4. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
5. Wall Support for Pipe Sizes to 3 Inches: Cast iron bracket.
6. Wall Support for Pipe Sizes 4 Inches and Over: Welded steel bracket and wrought steel

clamp.
7. Vertical Support: Steel riser clamp.
8. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete

pier or steel support.
9. Copper Pipe Support: Carbon steel ring, adjustable, and copper plated.
10. Provide zinc coated hangers and supports for all non air conditioned areas.

C. Plumbing Piping - Water:
1. Conform to ASME B31.9; ASTM F708.
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches: Carbon steel adjustable swivel, split ring. 

Anvil International Figure 104.
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3. Hangers for Hot Pipe Sizes 6 Inch and Over:  Adjustable steel yoke, cast iron roll, single
hanger.

4. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
5. Wall Support for Pipe Sizes to 3 Inches: Cast iron bracket.
6. Wall Support for Pipe Sizes 4 Inches Over: Welded steel bracket and wrought steel clamp.
7. Vertical Support: Steel riser clamp.
8. Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange,

and concrete pier or steel support.
9. 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.
10. Copper Pipe Support: Carbon steel ring, adjustable, copper plated.
11. Provide zinc coated hangers and supports for all non air conditioned areas.

2.02 ACCESSORIES
A. Hanger Rods:  Mild steel threaded both ends, threaded one end or continuous threaded.

2.03 FLASHING
A. Metal Flashing: 26 gauge galvanized steel.
B. Metal Counter Flashing: 22 gauge galvanized steel.
C. Flexible Flashing: 47 mil thick sheet butyl compatible with roofing.
D. Caps: Steel, 22 gauge minimum; 16 gauge at fire resistant elements.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
3.02 PIPE HANGERS AND SUPPORTS

A. Support horizontal piping as scheduled.
B. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent

work.
C. Place hangers within 12 inch of each horizontal elbow.
D. Use hangers with 1-1/2 inch minimum vertical adjustment.
E. Support horizontal cast iron pipe adjacent to each hub with 5 foot maximum spacing between

hangers.
F. Support vertical piping at every floor.  Support vertical cast iron pipe at each floor at hub.
G. Where several pipes can be installed in parallel and at same elevation, provide multiple or

trapeze hangers.
H. Support riser piping independently of connected horizontal piping.
I. Provide copper plated hangers and supports for copper piping.
J. Design hangers for pipe movement without disengagement of supported pipe.
K. Prime coat exposed steel hangers and supports.  Hangers and supports located in crawl

spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.
3.03 FLASHING

A. Provide flexible flashing and metal counter flashing where piping and ductwork penetrate
weather or waterproofed walls, floors, and roofs.

B. Flash vent and soil pipes projecting three inch (3") minimum above finished roof surface with
24" x 24" sheet size. Turn flanges back into wall and caulk, metal counterflash, and seal for
pipes through outside walls. Refer to architectural drawings and specifications for additional
information.
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C. Seal floor, shower, and mop sink drains watertight to adjacent materials.
D. Adjust storm collars tight to pipe with bolts; caulk around top edge.  Use storm collars above

roof jacks.  Screw vertical flange section to face of curb.
3.04 SCHEDULES

HANGER ROD
PIPE SIZE

MAX. HANGER SPACING
FEET

DIAMETER
INCHES

1/2 to 1-1/4 6.5 3/8
1-1/2 to 2 10.0 3/8
2-1/2 to 3 10.0 1/2

C.I. Bell & Spigot (or No-Hub)
and at Joints

5.0 5/8

END OF SECTION 220529
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SECTION 220553
IDENTIFICATION FOR PLUMBING AND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Nameplates
B. Tags
C. Labels
D. Schedule

1.02 REFERENCES
A. ASME A13.1 - Scheme for the Identification of Piping Systems

1.03 SUBMITTALS
A. Submit list of wording, symbols, letter size, and color-coding for mechanical identification.
B. 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 Instructions: Indicate installation instructions, special procedures, and

installation.
E. Project Record Documents: Record actual locations of tagged valves, include valve tag

numbers.
PART 2 PRODUCTS
2.01 NAMEPLATES

A. Description: Laminated three-layer plastic with engraved black letters on light contrasting
background color.

2.02 TAGS
A. Metal Tags: Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth

edges.
B. Information Tags: Clear plastic with printed "Danger, "Caution" or "Warning" and message; size

3-1/4" x 5-5/8" with grommet and self-locking nylon ties.
C. Tag Chart: Typewritten letter size list in anodized aluminum frame plastic laminated.

2.03 LABELS
A. Description: Laminated Mylar, size 1.9" x 0.75" adhesive backed with printed identification.

PART 3 EXECUTION
3.01 PREPARATION

A. De-grease and clean surfaces to receive adhesive for identification materials.
3.02 INSTALLATION

A. Install identifying devices after completion of coverings and painting.
B. Install plastic nameplates with corrosive-resistant mechanical fasteners or adhesive.
C. Install labels with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

 Apply paint primer before applying labels for unfinished canvas covering.
D. Install tags using corrosion resistant chain.  Number tags consecutively by location.
E. Tag automatic controls, instruments, and relays.  Key to control schematic.
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F. Identify piping, concealed or exposed as indicated in schedule below. Identify service, flow
direction, and pressure.  Install in clear view and align with axis of piping.  Locate identification
not to exceed 20 foot 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.  Identify on
both sides of any wall.

G. Conform to owner's existing identification scheme.  Verify with owner prior to bid.
3.03 IDENTIFICATION SCHEDULE

 COMPONENT IDENTIFICATION
Plumbing Equipment (softener, Water Heater, etc.) Plastic Nameplates

Pumps (Below 1 HP) Tags

All Valves Tags
Control Panels and Other Major Control Components Plastic Nameplates

Automatic Controls, Instruments, Relays Tags
Piping (Larger than 3/4") Plastic Tape Pipe Markers
Piping (3/4” and Smaller) Plastic Tape Pipe Markers

END OF SECTION 220553
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SECTION 220719
DOMESTIC PLUMBING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fiberglass
1.02 RELATED SECTIONS

A. Specification Section 220553 - Identification for Plumbing Piping and Equipment
1.03 REFERENCES

A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded Hot Plate Apparatus

B. ASTM C518 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Heat Flow Meter Apparatus

C. ASTM C547 - Standard Specification for Mineral Fiber Preformed Pipe Insulation
D. ASTM C921 - Standard Practice for Determining the Properties of Jacketing Materials for

Thermal Insulation
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
F. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials
G. NAIMA National Insulation Standards
H. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials
I. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials

1.04 SUBMITTALS
A. Product Data: Provide product description, thermal characteristics, list of materials, and

thickness for each service and location.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years experience.

B. Applicator Qualifications: Company specializing in performing the work of this section with
minimum three years experience.

1.06 REGULATORY REQUIREMENTS
A. Conform to maximum flame spread/smoke developed rating of 25/50 in accordance with ASTM

E84.
1.07 DELIVERY, STORAGE, AND PROTECTION

A. Accept materials on site, labeled with manufacturer's identification, product density and
thickness.

1.08 ENVIRONMENTAL REQUIREMENTS
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
2.01 FIBERGLASS

A. Manufacturers:
1. Johns Manville Micro-Lok HP
2. Owens Corning
3. Knauff
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4. Engineer approved equal.
B. Insulation:  ASTM C547 rigid molded, noncombustible.
C. "K" Value:  ASTM C335, 0.23 at 75 deg F.
D. Minimum Service Temperature: 0 deg F.
E. Maximum Service Temperature: 800 deg F.
F. Maximum Moisture Absorption:  <5% by weight.
G. Vapor Barrier Jacket:  ASTM C1136, white Kraft paper with fiberglass yarn, bonded to

aluminized film.
H. Moisture Vapor Transmission: ASTM E96; 0.02 perm inches.
I. Secure with self-sealing longitudinal laps and butt strips.
J. Surface Burning: ASTM E84; Flame Spread-25, Smoke Developed-50
K. VOC Content: ASTM D5116; 0.15 g/l

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry with foreign material removed.

3.02 INSTALLATION
A. Install materials in accordance with manufacturer's instructions.
B. Exposed Piping: Locate insulation and cover seams in least visible locations.
C. Insulated Dual Temperature Pipes or Cold Pipes Conveying Fluids Below Ambient

Temperature:
1. Provide vapor barrier jackets, factory applied or field applied.
2. Insulate fittings, joints and valves with molded insulation of like material and thickness as

adjacent pipe.
3. Provide PVC fitting covers.
4. Continue insulation through walls (unless in firewall sleeves), pipe hangers and other pipe

penetrations.
5. Insulate entire system including fittings, valves, unions, flanges, strainers, flexible

connections, pump bodies, and expansion joints.
6. Vapor seal insulation ends every 20 feet.

D. Insulated Pipes Conveying Fluids Above Ambient Temperature:
1. Provide standard jackets with vapor barrier, factory applied.
2. Insulate fittings, joints and valves with insulation of like material and thickness as adjoining

pipe.
3. Provide PVC fitting covers.
4. Continue insulation through walls (unless in firewall sleeves) pipe hangers and other pipe

penetrations.
E. Inserts and Shields:

1. Manufacturers:
a. Jeff Company/Buckaroo
b. Amacell
c. Cooper/Eaton
d. TPS
e. Engineer approved equal.

2. Shields: Galvanized saddle with flared edges between pipe hangers or pipe hanger rolls
and inserts.
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3. Insert Location: Between support shield and piping and under the vapor barrier and finish
jacket.

4. Insert Configuration: Minimum six inch (6") long of same thickness and contour as
adjoining insulation; may be factory fabricated.

5. Insert Type:
a. Polystyrene and Fiberglass Insulation: 360 degree polyisocyanurate or phenolic foam

cylindrical insert capable of supporting piping system. Pre-fabricated, insulated and
jacketed supports are acceptable. Blocks, plugs, or wood material are not acceptable.

b. Flexible Elastomeric Foam Insulation: Pre-fabricated 360 degree insulated pipe
hanger with polyethylene inserts (Armacell "Armafix" or equal). Match thickness of
pipe insulation. Hanger shall have PVC or aluminum jacket. Provide friction tape on
inside of pipe clamp/support to avoid slipping.

F. Insulation shall be continuous at all hangers.  Hanger shall not be in direct contact with pipe.
3.03 TOLERANCE

A. Substituted insulation materials shall provide thermal resistance within 10% at normal
conditions, as materials indicate.

3.04 SCHEDULE
FIBERGLASS INSULATION

PIPING SYSTEMS PIPE SIZE THICKNESS
Domestic Hot Water and Re-Circulation Less than 1.5" 1"
Plumbing Vents within 10' of Exterior All 1"
Domestic Cold Water All 1"
Condensate Drain from Cooling Coil All 1"

END OF SECTION 220719
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SECTION 221116
DOMESTIC PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sanitary sewer piping (below grade)
B. Sanitary sewer piping (above grade)
C. Water piping (above grade)
D. Water piping (press fittings)
E. Ball valves
F. Calibrated balance valves
G. Pipe accessories
H. Equipment drains and overflows

1.02 RELATED SECTIONS
A. Specification Section 220553 - Identification for Plumbing Piping and Equipment

1.03 REFERENCES
A. ASME B31.1 - Power Piping
B. ASME B31.9 - Building Service Piping
C. ASME Section 9 - Welding and Brazing Qualifications
D. ASME B16.18 - Cast Bronze Solder - Joint Pressure Fittings
E. ASME B16.22 - Wrought Copper and Bronze Solder-Joint Pressure Fittings
F. ASME B16.23 - Cast Copper Alloy Solder-Joint Drainage Fittings – DWV
G. ASME B16.26 - Cast Bronze Fittings for Flared Copper Tubes
H. ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder-Joint Drainage Fittings -

DWV
I. ASME B16.32 - Cast Copper Alloy Solder-Joint Fittings for Solvent Drainage Systems
J. ASTM A74 - Cast Iron Soil Pipe and Fittings
K. ASTM B32 - Solder Metal
L. ASTM B88 - Seamless Copper Water Tube
M. ASTM B306 - Copper Drainage Tube (DWV)
N. ASTM C564 - Rubber Gaskets for Cast Iron Soil Pipe and Fittings
O. ASTM D1785 - Poly Vinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80 and 120
P. AWS A5.8 - Brazing Filler Metal
Q. AWWA C651 - Disinfecting Water Mains
R. CISPI 301 - Cast Iron Soil Pipe and Fittings for Hubless Cast Iron Sanitary Systems
S. CISPI 310 - Joints for Hubless Cast Iron Sanitary Systems
T. NSF/ANSI 61 - Drinking Water System Components - Health Effects
U. NSF/ANSI 372 - Drinking Water System Components - Lead Content

1.04 SUBMITTALS
A. Product Data:  Provide data on pipe materials, pipe fittings, valves and accessories.  Provide

manufacturers catalog information.  Indicate valve data and ratings.
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B. Provide schedule of all system types and piping and fitting types provided, clearly indicating
which submitted piping and fittings are associated to each system on the project. Schedule shall
be at the beginning of piping submittal

1.05 PROJECT RECORD DOCUMENTS
A. Record actual locations of valves.

1.06 OPERATION AND MAINTENANCE DATA
A. Maintenance Data: Include installation instructions, spare parts list and exploded assembly

views.
1.07 QUALITY ASSURANCE

A. Perform work in accordance with the State of Iowa.
B. Valves: Manufacturer's name and pressure rating marked on valve body.
C. Welding Materials and Procedures: Conform to ASME Code and applicable state labor

regulations.
D. Welder’s Certification: In accordance with ASME Section IX.
E. Identify pipe with marking including size, material classification, specification, potable water

certification and water pressure rating.
F. Maintain one copy of each document on site.
G. All cast iron soil pipe and fittings shall be marked with the collective trademark of the Cast Iron

Soil Pipe Institute or be prior approved by engineer.
H. All cast iron soil pipe and fittings shall be installed according to the latest edition of the Cast Iron

Soil Pipe and Fittings Handbook.
1.08 REGULATORY REQUIREMENTS

A. Perform work in accordance with local jurisdiction plumbing code.
B. Wetted surfaces of brass and bronze components shall contain <0.25% weighted average lead

content (lead free) as defined by NSF/ANSI Standards 61 and 372.
1.09 DELIVERY, STORAGE AND PROTECTION

A. Deliver, store, protect and handle products to site.
B. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
C. Provide temporary protective coating on cast iron and steel valves.
D. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 

installation.
E. Protect piping systems from entry of foreign materials by temporary covers, completing sections

of the work and isolating parts of completed system.
1.10 WARRANTY

A. Provide a 25-year non-prorated warranty on PEX tubing.
1.11 ENVIRONMENTAL REQUIREMENTS

A. Do not install underground piping when bedding is wet or frozen.
PART 2   PRODUCTS
2.01 SANITARY SEWER PIPING (BELOW GRADE)

A. PVC Pipe: Schedule 40
1. ASTM D2665.
2. Fittings:  PVC.
3. Joints: ASTM D2855 solvent weld with ASTM D2564 solvent cement.
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2.02 SANITARY SEWER PIPING (ABOVE GRADE)
A. Cast Iron Pipe:

1. CISPI 301 hubless service weight three inch (3") and larger.
2. Fittings:  Cast iron.
3. Joints: Neoprene gaskets and stainless steel clamp-and-shield assemblies conforming to

CISPI 310.
4. All cast iron soil pipe and fittings shall be marked with the collective trademark of the Cast

Iron Soil Pipe Institute or be prior approved by engineer.
B. Copper Tube:

1. ASTM B306, type #M.
2. Fittings: ASME B16.29 wrought copper.
3. Joints:  ASTM B32 solder Grade 50B.

2.03 WATER PIPING (ABOVE GRADE)
A. Copper Tubing:

1. ASTM B88, type #L hard drawn.
2. Fittings:  ASME B16.22, wrought copper and bronze.
3. Joints:  ASTM B32, solder, Grade 95TA.

B. Cross-Linked Polyethylene (PEX) (2" AND SMALLER) (STICKS OF PEX)
1. ASTM F876, SDR 9 polyethylene PEX-a or PEX-b tubing

a. Rated for continuous operation by the Plastic Pipe Institute (PPI) at the following
conditions: 160 psi @ 73.4 deg F, 100 psi @ 180 deg F, 80 psi @ 200 deg F.

b. Minimum bend radius for cold bending of the pipe shall not be greater than 6 times
the outside diameter of the pipe. Provide bend supports supplied by the tubing
manufacturer for all bends with a radius tighter than this requirement.

c. Plenum Rating: Pipe shall not exceed a maximum flame spread/smoke emission
rating of 25/50 in compliance ASTM E84. Provide metal shields clipped to bottom side
of piping or fully insulate piping as necessary to meet this requirement.

d. Fittings: ASTM F2080 or ASTM F1960 cold-expansion, compression sleeve fittings.
Provide specific fitting types as required to maintain warranty of piping manufacturer.

2. Manufacturer shall provide components of the PEX tubing system including all plastic
piping, fittings, manifolds, supports, and any other ancillary items required for a complete
installation.

3. Warranty: Plastic piping shall carry a 25-year non-prorated warranty against failure due to
defect in material and workmanship. Manifolds, headers, thermostats, actuators, and other
ancillary components shall be warranted for 12 months from date of substantial
completion.

2.04 WATER PIPING (PRESS FITTINGS)
A. Manufacturers:

1. Viega (Propress)
2. Nibco
3. Engineer approved equal.

B. Material:
1. Tubing Standard:

a. Copper tubing shall conform to ASTM B75 or ASTM B88.
2. Press Fitting:

a. Copper and copper alloy press fittings shall conform to material requirements of
ASME B16.18 or ASME B16.22 and performance criteria of IAPMO PS 117 or ASME
B16.51. Sealing elements for press fittings shall be EPDM. Sealing elements shall be
factory installed and of the same manufacturer.
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2.05 BALL VALVES (UP TO AND INCLUDING 2 INCHES)
A. Manufacturers:

1. Apollo #77CLF-140/240
2. Watts #LFB 6080/6081 G2-SS
3. Nibco #S/T-585-66-LF
4. Milwaukee #UPBA-400S/450S
5. Engineer approved equal.

B. Bronze two piece full port body, stainless steel ball and stem, RPTFE seats and thrust washer,
lever handle, solder or threaded ends.

2.06 CALIBRATED BALANCE VALVES
A. Manufacturers:

1. B & G Circuit Setter Plus
2. Taco
3. Watts
4. Victaulic
5. Engineer approved equal.

B. Construction:
1. Up to 3 Inches:  Lead free brass.
2. Temperature and pressure test plug on inlet and outlet.
3. Memory stop.

2.07 PIPE ACCESSORIES
A. Fittings:

1. All fittings shall be of the same material as the pipe.  Material joining the fitting to the pipe
shall be free from cracks and shall adhere tightly to each joining surface.

2. All fittings shall be capped with a plug of the same material as the pipe, and gasketed with
the same gasket material as the pipe joint or be of material approved by the engineer.  The
plug shall be able to withstand all test pressures involved without leakage.

2.08 EQUIPMENT DRAINS AND OVERFLOWS
A. Copper Tubing: ASTM B88, type #M, hard drawn.

1. Fittings: ASME B16.18 cast brass.
2. Joints: Solder, lead free, ASTM B32, 95-5 tin-antimony or tin and silver with melting range

430 deg F to 535 deg F.
PART 3  EXECUTION
3.01 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.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to

walls.
D. Install piping to conserve building space and not interfere with use of space.
E. Group piping whenever practical at common elevations.
F. Install piping to allow for expansion and contraction without stressing pipe, joints or connected

equipment.
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G. Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings.

H. Provide access where valves and fittings are not exposed.  Coordinate size and location of
access doors.

I. Where pipe support members are welded to structural building frame, scrape, brush clean and
apply one coat of zinc rich primer to welding.

J. Prepare exposed, unfinished pipe, fittings, supports and accessories not pre-finished, ready for
finish painting.

K. Install bell and spigot pipe with bell end upstream.
L. Install valves with stems upright or horizontal, not inverted.
M. Install water piping to ASME B31.9.
N. Clean out all sanitary sewers to remove any debris prior to substantial completion.
O. All cast iron soil pipe shall be installed in accordance with cast iron soil pipe institute handbook

(latest edition).
P. All cast iron soil pipe shall be marked with the trademark of the soil pipe institute.

3.03 PRESS FITTING INSTALLATION
A. The installing contractor shall examine the copper tubing and fittings for defects, sand holes or

cracks. There shall be no defects of the tubing or fittings. Any damaged tubing or fittings shall
be rejected.

B. The installing contractor shall ensure that sealing elements are properly in place and free from
damage. For sizes 2-1/2” to 4”, installer should ensure that the stainless steel grip ring is in
place.

C. Copper tubing shall be cut with a wheeled tubing cutter or approved copper tubing cutting tool.
The tubing shall be cut square to permit proper joining with the fittings.

D. Remove scale, slag, dirt, and debris from inside and outside of tubing and fittings before
assembly. The tubing end shall be wiped clean and dry. The burrs on the tubing shall be
reamed with a deburring or reaming tool.

E. 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 fittings. 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 tools approved by the manufacturer.

3.04 APPLICATION
A. Install unions downstream of valves and at equipment or apparatus connections.
B. Install brass male adapters each side of valves in copper piped system.  Solder adapters to

pipe.
3.05 ERECTION TOLERANCES

A. Establish invert elevations, slopes for drainage to 1/8 inch per foot 1% minimum.  Maintain
gradients.

B. Slope water piping minimum 0.25% and arrange to drain at low points.
3.06 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A. The plumbing contractor is responsible for providing disinfection of domestic water piping
system as outlined in this section.

B. Prior to starting work, verify system is complete, flush and clean.
C. The plumbing contractor is to make sure sanitary sewer lines are running smooth by running a

snake through the sanitary sewer lines prior turning the facility over to the owner.
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D. Ensure pH of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda
ash) or acid (hydrochloric).

E. Inject disinfectant, free chlorine in liquid, powder or tablet form throughout system to obtain
50-to 80 mg/L residual.

F. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum
15% of outlets.

G. Maintain disinfectant in system for 24 hours.
H. If final disinfectant residual tests less than 25 mg/L, repeat treatment.
I. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.
J. Take samples no sooner than 24 hours after flushing from 10% of outlets and from water entry

and analyze in accordance with AWWA C651.  Submit written report to owner.
3.07 TESTING

A. This contractor shall, before concealing, test all systems installed under this contract as called
for in these specifications and as required by local codes. Tests shall be made in the presence
of the engineer, local authorities or their duly authorized representative. Any defects discovered
in testing shall be corrected and the tests repeated until all defects are eliminated.

B. This contractor shall be held responsible for all damage resulting from defects in the system.
C. Domestic Water Testing:

1. At conclusion of construction (before any covering up, painting, or finishing) each portion of
the piping or of the entire hot and cold water supply system, it shall be initially tested to be
proved tight under 50 psi air pressure. All piping shall withstand test pressures without
leaking for a period of time not less than 15 minutes.

2. The system shall not be filled with water until immediately prior to disinfection. A
hydrostatic test to a water pressure of 1.5x working pressure up to a maximum of 150 psi
shall be performed. All piping shall withstand test pressures without leaking for a period of
time not less than 4 hours.

D. Sanitary and Storm Testing:
1. A hydrostatic test to a water pressure of 10 feet shall be performed. All piping shall

withstand test pressures without leaking for a period of time not less than 4 hours.
E. No covering or backfilling of sewer lines shall be done until inspected by the architect or local

inspector. Test T's shall be provided on all waste and vent stacks 4'-6" above each floor as
required for testing the plumbing system.

F. After completion of installation, the systems shall be given tests under full operating conditions
and pressures and all adjustments shall be made to make the system operative as required. All
safety devices shall be tested for correct operation.

END OF SECTION 221116
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SECTION 221119
DOMESTIC PLUMBING SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Floor drain
B. Clean out
C. Trap Primers

1.02 RELATED SECTIONS
A. Specification Section 221116 - Domestic Plumbing Piping 
B. Specification Section 223000 - Plumbing Equipment
C. Specification Section 224000 - Plumbing Fixtures

1.03 REFERENCES
A. ASME A113.6.3; Floor and Trench Drains
B. ASME A113.6.4 - Roof, Deck and Balcony Drains
C. PDI WH-201 - Water Hammer Arrestors
D. NSF/ANSI 61 - Drinking Water System Components - Health Effects
E. NSF/ANSI 372 - Drinking Water System Components - Lead Content

1.04 SUBMITTALS
A. Product Data: Provide component sizes, rough-in requirements, service sizes and finishes.
B. Shop Drawings: Indicate dimensions, weights and placement of openings and holes.
C. Manufacturer's Instructions:  Indicate assembly and support requirements.
D. Project Record Documents: Record actual locations of equipment, clean out, backflow

preventers, water hammer arrestors.
E. Operation Data: Indicate frequency of treatment required for interceptors.
F. Maintenance Data: Include installation instructions, spare parts lists, exploded assembly views.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in

this section with minimum three years experience.
1.06 DELIVERY, STORAGE AND PROTECTION

A. Accept specialties on site in original factory packaging.  Inspect for damage.
1.07 REGULATORY REQUIREMENTS

A. Wetted surfaces of brass and bronze components shall contain <0.25% weighted average lead
content (lead free) as defined by NSF/ANSI Standards 61 and 372.

PART 2  PRODUCTS
2.01 FLOOR DRAIN (FD-1)

A. Manufacturers:
1. Watts #FD-100
2. Smith
3. Zurn
4. Josam
5. Wade
6. Sun Drainage
7. Engineer approved equal.
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B. Assembly:  ASME A112.6.3.
C. Epoxy coated cast iron floor drain with anchor flange, reversible clamping collar with primary

and secondary weepholes and adjustable strainer.
D. Accessories:

1. Provide with membrane clamp on all floor drains installed above slab ongrade.
2. Provide with strainer extension to accommodate thick fills as required.

E. Strainer:  Seven inch (7") diameter nickel bronze strainer.
F. Contractor shall select outlet type.
G. Outlet size:  As noted on drawings.

2.02 CLEAN OUT
A. Manufacturers:

1. Watts
2. Smith
3. Josam
4. Wade
5. Sun Drainage
6. Engineer approved equal.

B. Interior Finished Sub or On Grade Floors:
1. Watts #C0-200-R
2. Lacquered cast iron bodies with integral anchor flange, neoprene "O" ring secondary test

seal and adjustable combined access cover and plug with gasket seal.  Nickel-bronze
scoriated cover in service area and round with depressed cover to accept floor finish in
finished floor areas.

C. Interior Finished Wall Areas:
1. Watts #CO-380-RD
2. Line type with lacquered cast iron body and round epoxy coated gasket cover and round

stainless steel access cover secured with machine screw.
D. Cleanout size shall be equal to pipe size up to 4 inches.

2.03 ELECTRONIC TRAP PRIMER
A. Manufacturers:

1. Sioux Chief 695-E
2. Engineer approved equal.

B. ASSE 1044 listed and certified, solenoid actuation, vacuum breaker, and distribution manifold.
Field adjustable quantity and frequency of water release. Equipped with ASSE 1010 certified
solenoid arrester. Mounted in steel access box with hinged metal access door.

C. Materials:
1. Box housing: Galvanized steel
2. Arrester: Stainless steel, EPDM O-ring, DOW 111 lubricant
3. Distribution manifold: Type L copper
4. Outlet connection: Brass
5. Solenoid: Plastic housing, brass components
6. Vacuum breaker: Brass

D. Electrical:
1. 120 VAC. Manufacturer provided 3 amp circuit breaker. Coordinate connection with

electrical contractor.
E. Schedule:

1. Refer to drawings.
2. Coordinate required number of ports and manifolds with floor drains requiring connection.
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PART 3  EXECUTION
3.01 PREPARATION

A. Coordinate cutting and forming of roof and floor construction to receive drains to require invert
elevations.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Extend clean out to finished floor or wall surface.  Lubricate threaded clean out plugs with

mixture of graphite and linseed oil.  Ensure clearance at clean out for rodding of drainage
system.  Coordinate all cleanout locations with the architect.

C. Furnish and install cleanouts at locations as specified and required by local plumbing code.
D. Install floor clean out at elevation to accommodate finished floor.
E. Install air chambers on hot and cold water supply piping to each fixture or group of fixtures. 

Fabricate same size as supply pipe or 3/4 inch minimum and minimum 18 inch long.
F. Install air gap fittings at all equipment drains when equipment is connected to domestic water.
G. Coordinate all floor drain locations with associated equipment.
H. Coordinate all wall mounted device locations with architect.

END OF SECTION 221119
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SECTION 223000
PLUMBING EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Diaphragm type expansion tank
B. In-line circulator pump

1.02 REFERENCES
A. ASHRAE 90A - Energy Conservation in New Building Design
B. ASME Section 8D - Pressure Vessels
C. NFPA 30 - Flammable and Combustible Liquids Code
D. NFPA 54 - National Fuel Gas Code
E. NFPA 58 - Storage and Handling of Liquefied Petroleum Gases
F. NFPA 70 - National Electrical Code
G. UL 174 - Household Electric Storage Tank Water Heaters
H. ASME Section VIIID - Pressure Vessels; Boiler and Pressure Vessel Codes
I. ANSI/NEMA 250 - Enclosure for Electrical Equipment (1000 volts max.)
J. NSF/ANSI 61 - Drinking Water System Components - Health Effects
K. NSF/ANSI 372 - Drinking Water System Components - Lead Content

1.03 SUBMITTALS
A. Product Data:

1. Provide dimension drawings of water heaters indicating components and connections to
other equipment and piping.

2. Indicate pump type, capacity, power requirements, and affected adjacent construction.
3. Provide certified pump curves showing pump performance characteristics with pump and

system operating point plotted.  Include NPSH curve when applicable.
4. Provide electrical characteristics and connection requirements.

B. Shop Drawings:
1. Indicate heat exchanger dimensions, size of tappings, and performance data.
2. Indicate dimensions of tanks, tank lining methods, anchors, attachments, lifting points,

tappings, and drains.
1.04 OPERATION AND MAINTENANCE DATA

A. Include operation, maintenance and inspection data, replacement part numbers, availability,
service depot location, and telephone number.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in

this section with minimum three years experience.
B. Provide pumps with manufacturer's name, model number, and rating/capacity identified.
C. Ensure products and installation of specified products are in conformance with

recommendations and requirements of the following organizations:
1. American Gas Association (AGA)
2. National Sanitation Foundation (NSF)
3. American Society of Mechanical Engineers (ASME)
4. National Board of Boiler and Pressure Vessel Inspectors (NBBPVI)
5. National Electrical Manufacturers' Association (NEMA)
6. Underwriters Laboratories (UL)
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D. Ensure pumps operate at specified system fluid temperatures without vapor binding and
cavitation, are non-overloading in parallel or individual operation; operate within 25% of midpoint
of published maximum efficiency curve.

1.06 REGULATORY REQUIREMENTS
A. Conform to NSF, NBBPVI, and ANSI/NFPA requirements for water heaters.
B. Conform to ASME Section VIIID for manufacture of pressure vessels for heat exchangers.
C. Conform to ASME Section VIIID for tanks.
D. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories

Inc., as suitable for the purpose specified and indicated.
E. Wetted surfaces of brass and bronze components shall contain <0.25% weighted average lead

content (lead free) as defined by NSF/ANSI Standards 61 and 372.
1.07 DELIVERY, STORAGE, AND PROTECTION

A. Deliver, store, protect and handle products to site under provisions of Architectural Specification
Sections.

B. Provide temporary inlet and outlet caps.  Maintain caps in place until installation.
PART 2  PRODUCTS
2.01 DIAPHRAGM-TYPE EXPANSION TANK

A. Manufacturer:
1. Amtrol
2. Taco
3. American Wheatley
4. Engineer approved equal.

B. Construction:  Welded steel, tested and stamped in accordance with Section VIIID of ASME
Code; supplied with National Board Form U-1, rated for a maximum allowable working pressure
equal to or greater than the pressure of the water heater with flexible EPDM diaphragm sealed
into tank, and steel legs or saddles.

C. Accessories:  Pressure gauge and air-charging fitting, tank drain; pre-charge to 55 psig.  Verify
pressure with system water pressure.

D. Size: When water heater size is over 120 gallons or 200 MBH provide ASME rated tank.  Refer
to water heater size for requirements.

2.02 IN-LINE CIRCULATOR PUMP
A. Manufacturer:

1. B & G
2. Taco
3. Grundfos
4. Engineer approved equal.

B. Performance: See schedule on drawings.
C. Casing: Bronze, rated for 125 psig working pressure.
D. Impeller: Bronze or stainless steel.
E. Shaft: Alloy steel with integral thrust collar and two oil lubricated bronze sleeve bearings.
F. Seal: Carbon rotating against a stationary ceramic seat.
G. Drive:  Flexible coupling.

PART 3  EXECUTION
3.01 PUMP INSTALLATION

A. Install in accordance with manufacturer's instructions.
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B. Provide air cock and drain connection on horizontal pump casings.
C. Provide line sized isolating valve and strainer on suction.
D. Provide line sized soft-seated check valve and balancing valve on discharge.
E. Decrease from line size with long radius reducing elbows or reducers.
F. Support piping adjacent to pump such that no weight is carried on pump casings.
G. Ensure pumps operate at specified system fluid temperatures without vapor binding and

cavitation, are non-overloading in parallel or individual operation and operate within 25% of
midpoint of published maximum efficiency curve.

H. Install aquastat on hot water recirculation pipe to control water heater re-circulation pump.
I. Low voltage wiring shall be by the mechanical contractor unless otherwise noted.

END OF SECTION 223000
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SECTION 224000
PLUMBING FIXTURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. See plumbing fixture schedules on drawings.
1.02 RELATED SECTIONS

A. Specification Section 22 0529 - Hangers and Supports for Plumbing Piping and Equipment
B. Specification Section 22 1116 - Domestic Plumbing Piping
C. Specification Section 22 1119 - Domestic Plumbing Specialties

1.03 REFERENCES
A. ANSI Z124.2 - Gel-Coated Fiberglass Reinforced Polyester Resin Shower Receptor and

Shower Stall Units
B. ASME A112.18.1 - Finished and Rough Brass Plumbing Fixture Fittings
C. ASME A112.19.2 - Vitreous China Plumbing Fixtures
D. ASME A112.19.5 - Trim for Water-Closet Bowls, Tanks, and Urinals
E. NFPA 70 - National Electrical Code
F. NSF/ANSI 61 - Drinking Water System Components - Health Effects
G. NSF/ANSI 372 - Drinking Water System Components - Lead Content

1.04 SUBMITTALS
A. Product Data: Provide catalog illustrations of fixtures, sizes, rough in dimensions, utility sizes,

trim, and finish.
B. Manufacturer's Instructions: Indicate installation methods and procedures.
C. Maintenance Data: Include fixture trim exploded view and replacement parts lists.
D. Warranty:  Submit manufacturer's warranty and ensure forms have been completed in owner's

name and registered with manufacturer.
E. The mechanical contractor shall coordinate all fixtures with general construction and cabinetry

prior to submitting for review.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years experience.

1.06 REGULATORY REQUIREMENTS
A. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories

Inc., as suitable for the purpose specified and indicated.
B. Wetted surfaces of brass and bronze components shall contain <0.25% weighted average lead

content (lead free) as defined by NSF/ANSI Standards 61 and 372.
1.07 DELIVERY, STORAGE, AND PROTECTION

A. Accept fixtures on site in factory packaging.  Inspect for damage.
B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in

place to protect fixtures and prevent use.
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PART 2  PRODUCTS
NOT USED

PART  3  EXECUTION
3.01 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 prior to ordering.
D. Confirm that hole drillings are of appropriate number and spacing for trim.

3.02 PREPARATION
A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture

rough-in schedule for particular fixtures.
3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install each fixture with trap, easily removable for servicing and cleaning.
C. Provide chrome plated rigid or flexible supplies to fixtures with 1/4 turn loose key stops,

reducers and escutcheons.
D. Install components level and plumb.
E. Install and secure fixtures in place with wall supports or wall carriers and bolts.
F. Seal fixtures to wall and floor surfaces with sealant. Color to match fixture.
G. Solidly attach water closets to floor with lag screws.  Flashing is not intended to hold fixture in

place.
H. Coordinate electronic faucet under deck mixing valve and control module installation such that

they do not extend passed the footprint of the plumbing fixture.  The control module shall be
installed over the low voltage junction box.

3.04 INTERFACE WITH OTHER PRODUCTS
A. Review millwork shop drawings.  Confirm location and size of fixtures and openings before

rough-in and installation.
3.05 ADJUSTING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise or
overflow.

3.06 CLEANING
A. Clean plumbing fixtures and equipment.

END OF SECTION 224000
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SECTION 230050
BASIC HVAC REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Basic HVAC Requirements specifically applicable to Mechanical Division Specification Sections.
B. Division 23 Specification requirements also include, by reference, all Division 00 and 01

specification sections.  This contractor is responsible to review these specification sections. 
Requirements of these specification sections are included as a part of this contract.

1.02 OWNER OCCUPANCY
A. The owner will occupy the premises during the construction period.
B. Limit use of site and premises to allow owner occupancy.
C. Cooperate with the owner to minimize conflict and to facilitate owner's operations.
D. Schedule the work to accommodate this requirement.

1.03 REGULATORY REQUIREMENTS
A. This contractor shall give proper authorities all requisite notices relating to work in their charge,

obtain official permits, licenses for temporary construction and pay proper fees for it.
B. This contractor is to be solely answerable for and shall promptly make good all damage, injury

or delay to other contractors, to neighboring premises or to persons or property of the public by
themselves, by their employees or through any operation under their charge, whether in the
contract or extra work.

C. No attempt has been made to reproduce in these specifications any of the rules or regulations
contained in city, state or federal ordinances and codes pertaining to the work covered by these
specifications that the contractor be thoroughly familiar with all such ordinances and codes.

D. The fact that said various rules, regulations and ordinances are not repeated in this specification
does not relieve the contractor of the responsibility of making the entire installation in
accordance with the requirement of those authorities having jurisdiction.

E. All work shall comply with the applicable recommendations of:
1. The National Board of Fire Underwriters
2. American Gas Association
3. The National Fire Protection Association (NFPA)
4. The Occupations Safety and Health Act (OSHA)
5. Current IBC Building Code
6. Current applicable city building codes.
7. Current International Energy Conservation Code

F. Mechanical:  Conform to current mechanical code.
G. Plumbing:  Conform to current plumbing code.
H. Obtain permits and request inspections from authority having jurisdiction.

1.04 PROJECT/SITE CONDITIONS
A. Install work in locations shown on the drawings unless prevented by project conditions.
B. Prepare drawings showing proposed rearrangement of work to meet project conditions,

including changes to work specified in other sections.  Obtain permission of owner and
architect/engineer before proceeding.

C. This contractor, before submitting thier bid, shall visit the site of the project to familiarize
themselves with locations and conditions affecting their work.

D. It is the intent of this specification that the contractor furnishes all labor and material required
completing the installation as outlined in the drawings and specifications.  No additions to the
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contract price shall be allowed due to the failure of this contractor to properly evaluate the effect
of existing conditions on the work to be done under this contract.

E. Whenever renovation or remodeling or relocation of existing equipment is included in the
contract, it is imperative that all locations of existing piping, ductwork, equipment, services and
grades be noted on the job site before bid is submitted and that all elevations and grades be
verified before roughing in new work.

F. This contractor shall provide holes as necessary for the installation of their work and in
accordance with other specification sections in materials other than the structure.

1.05 SEQUENCING AND SCHEDULING
A. This contractor shall arrange their work in order that it progresses along with the general

construction of the building.
B. This contractor shall be kept informed as to the work of other trades engaged in the project and

shall execute their work in such a manner so as not to delay or interfere with progress of other
contractors.

C. Where space for mechanical and electrical lines and piping is limited, it is imperative that all
such trades coordinate their work so as to ensure concealment in space provided.  Where
conflict exists, the engineer shall decide priority of space.  If work is not properly coordinated,
the engineer may require removal and relocation of work without additional compensation.

1.06 GUARANTEE
A. This contractor shall guarantee all of the apparatus, materials, equipment furnished and labor

installed under this contract for a period of one year after date of final acceptance, unless a
longer period is specified.

B. Neither final certificate of payment nor any provisions in the contract documents nor partial or
complete occupancy of premises by owner shall constitute an acceptance for work not done in
accordance with contract documents or relieve the contractor of liability in respect to any
express warranties or responsibility for faulty materials or workmanship.

C. Should any defects arise as the result of defective workmanship or material within the
guarantee period set forth, this contractor shall make the necessary correction at their own
expense.

1.07 ENGINEER APPROVED EQUAL PRODUCTS
A. When the engineer, at the request of the interested parties, including the contractor, supplier

and manufacturer approved "engineer approved equal" products for this project, such products
are approved on the assumption that they will equal or exceed the performance of the products
specified.

B. If such products do not do so after being installed on this project, this contractor shall replace or
modify the particular product as necessary to equal the performance of the products specified at
no expense to the owner, architect or engineer.

C. Request for "engineer approved equal" products shall be received by the architect/engineer
prior to the last addendum being issued.  Requests for substitutions received after this date will
not be considered.  Substitution requests shall clearly state which products are being
considered for substitution.  Substitution requests shall include all pertinent product information
needed to evaluate the substitution as an "equal".

D. Similar products shall be all of the same manufacturers and style.  There is no exception to this
unless prior approval has been granted from engineer.

1.08 OWNER'S RIGHT OF SALVAGE
A. Before beginning construction, this contractor shall check and verify with the owner each item of

existing equipment that must be removed.
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B. The owner will designate which items of material or equipment not reused that they may wish to
keep.  The contractor shall then remove these items with care and store in a location
designated by the owner for the owner's disposal.

C. All other items of equipment to be removed and not specified for reuse in new construction or
reserved by the owner for their use shall become the property of the contractor and shall be
removed from site.

1.09 PROTECTION AND MAINTENANCE
A. Where necessary to connect to any existing utility service, this contractor shall contact the

owner and shall coordinate any building service connection with the owner so that normal
operation to the building is disrupted as little as possible.

B. Any work to be done in existing structures shall be coordinated with the owner and
arrangements made so that traffic flow may be maintained and areas finished where possible
before other areas are begun.

C. This contractor shall protect existing equipment in finished areas from dirt, dust and damage as
a result of their work.

D. Protect any building openings from unauthorized entry.  Coordinate with owner where building
entry must be controlled.

1.10 DEMOLITION
A. This contractor shall be responsible for the demolition and removal of all existing mechanical

elements within the project area except as follows:
1. Elements shown on the drawings as "existing to remain and/or to be relocated".
2. Elements serving adjacent areas.
3. Elements required for the support of the newly remodeled areas.
4. All elements to be removed are subject to the Owner's Right of Salvage.

B. Preserve services to the existing facility.  Extend/reroute/reconnect existing systems as required
providing for the continued function of these systems.

1.11 CUTTING AND PATCHING
A. This contractor shall do all cutting and patching necessary for the installation of their work in all

existing and new buildings unless otherwise noted.
B. This contractor shall arrange for openings in the building as required for the installation of

equipment furnished under this contract. Where ductwork and piping must be extended or
changed, patching with concrete will be done in the building. Patching shall be at both the top
and bottom of sleeves where above grade.

C. This contractor shall do all cutting and patching required for their work beyond the remodeled
areas unless otherwise noted.  All finish work shall include patching to match existing adjacent
surfaces.  Painting shall be by others.

1.12 CLEANING AND RUBBISH
A. This contractor, upon completion of their work, shall remove all rubbish and debris resulting

from their operation and shall remove it from site at their own expense.
B. In so far as their work is concerned, all equipment shall be cleaned and the premises left in first

class condition.
C. At the end of each working day, this contractor shall remove all of their debris, rubbish, tools

and surplus materials from the project work area.  The work area shall be broom clean and left
in a neat and orderly condition.  The contractor for the removal of debris from the project shall
not use the owner’s waste disposal facility.

1.13 ELECTRICAL CONNECTIONS
A. This contractor shall turn over all magnetic starters, thermal protective switches, and speed

changing switches furnished under this contract for all motor driven equipment to the electrical
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contractor who will install such starters and switches and wire them to their respective motors
as a part of the electrical contract.

1.14 HAZARDOUS MATERIALS
A. If the contractor stores any hazardous solvents or other materials on the site, they shall obtain

copies of the safety data sheets for the materials and post them on the site.  The contractor
shall inform the owner and all employed of any potential exposure to this material.

B. At no time shall any product containing asbestos be incorporated into the work.
1. If asbestos materials are encountered, report to the owner.  The owner will be responsible

for asbestos removal.
1.15 RECORD DRAWINGS

A. This contractor shall provide at the conclusion of the project one clean, non-torn, neat, and
legible "as-built" set of drawings to the owner.  These drawings shall show the routing of pipes,
ductwork and equipment drawn in at scaled locations.  All dimensions indicated shall be
referenced to a column line.  A set of construction blue prints will be furnished for this work.

B. All mechanical systems installed shall be shown on the "as-built" drawings. This includes all
addendum items and change orders.

C. Refer to respective architectural specification section for additional information.
D. This contractor shall update these drawings during the project at least every week.

1.16 REVIEW OF MATERIALS
A. This contractor shall submit to the engineer for review one (1) electronic copy giving a complete

list of materials and equipment they propose to furnish.  The brochure shall contain complete
information as to the make of equipment, type, size, capacities, dimensions and illustration. 
One of these returned copies shall be kept on the job at all times.

B. Checking of submittal drawings by the engineer does not relieve the contractor of the
responsibility for the accuracy of such drawings and for their conformity to drawings and
specifications unless the contractor notifies engineer in writing of such deviation at time such
drawings are furnished.

C. All submittals shall have the date marked on them when the contractor receives them from the
supplier.  Submittals shall be submitted through the contractor and shall not come direct from
the supplier to the architect or engineer.

D. This contractor shall mark the date and sign each set that they have checked each of them in
their entirety before submitting to the engineer.  Submittals that are not dated and signed by the
contractor will not be accepted, or checked and will be marked "resubmit" and sent back to the
contractor.

1.17 TEST OF SYSTEMS
A. This contractor, before concealed, shall test all systems installed under this contract as called

for in these specifications and as required by local codes.  Tests shall be made in the presence
of the engineer, local authorities or their duly authorized representative.  Any defects discovered
in testing shall be corrected and the tests repeated until all defects are eliminated.

B. This contractor shall be held responsible for all damage resulting from defects in the system.
C. After completion of installation, the systems shall be given tests under full operating conditions

and pressures and all adjustments shall be made to make the system operative as required.  All
safety devices shall be tested for correct operation.

1.18 SCOPE OF WORK
A. All work shall be performed by well-qualified and licensed mechanics with a thorough

knowledge of the various systems involved in this building.  It shall be this contractor's
responsibility to see that their mechanics are familiar with all the various codes and tests
applicable to this work.
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B. All equipment shall be new and of the type as specified by the engineer unless otherwise noted
in these specifications or on the drawings to remain and or be reused.

C. The intent of the drawings and specifications is for complete installation of the systems outlined
in the drawings and specifications so that at the conclusion of construction the system will be
turned over to the owner complete and ready for safe and efficient operation.

D. This contractor shall be required to furnish and install all such items normally included on
systems of this type, which, while not mentioned directly herein or on the drawings are obviously
essential to the installation and operation of the system and which are normally furnished on
quality installation of this type.  The drawings and specifications cannot deal individually with the
many minute items that may be required by the nature of the systems.

E. If there is a discrepancy between the drawings and the specifications or within either document,
the more stringent requirement shall be estimated unless brought to the engineer’s attention
and an addendum is issued for clarification.

F. The HVAC Contractor shall establish system elevations prior to fabrication and installation. The
HVAC Contractor shall coordinate elevations with other trades. All elevations shall be
coordinated with all trades in the field prior to installation. When a conflict between trades
arises, the design team shall be notified immediately prior to further installation however priority
shall be as follows:
1. Lighting Fixtures
2. Gravity flow piping, including condensate
3. Sheet metal
4. Cable trays, including access space
5. Other piping
6. Conduits and wireway

1.19 VERIFICATION OF ELEVATION OF EXISTING LINES
A. This contractor shall before starting any new work, verify the elevations of all existing piping to

which they must connect under this contract.  The contractor shall report any discrepancies
between drawing elevations and actual elevations to the engineer before proceeding with the
work.  Failure of the contractor to do so shall make them liable for the cost of extra work
involved.

1.20 CLEANING OF MECHANICAL SYSTEMS
A. This contractor shall thoroughly clean all rust, grease, plaster, cement, etc., from all equipment,

ductwork and piping furnished and installed by them as required to leave surfaces suitable for
finish painting.

B. This contractor shall keep all pipes, ducts, etc., plugged, drained or otherwise protected during
construction.  All items of mechanical equipment shall be suitably protected and upon
completion of project shall be equal to new condition.

1.21 ALTERNATES
A. Refer to General Specification Sections for alternate bid description.

1.22 DIGITAL MEDIA AGREEMENT
A. Computer Aided Drafting (CAD) documents may be available to the contractor for some uses. 

Contact the engineer prior to bidding to determine what information is available to be
transmitted to the contractor in digital form.

B. When documents are determined to be available, and as requested by the contractor, they will
be transmitted upon the completion and execution of the MODUS digital media agreement.
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PART 2 PRODUCTS
NOT USED

PART 3 EXECUTION
NOT USED

END OF SECTION 230050
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SECTION 230529
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Pipe hangers and supports
B. Accessories
C. Flashing

1.02 RELATED SECTIONS
A. Specification Section 232300 - Refrigerant Piping

1.03 REFERENCES
A. ASME B31.1 - Power Piping
B. ASME B31.2 - Fuel Gas Piping
C. ASME B31.5 - Refrigeration Piping
D. ASME B31.9 - Building Services Piping
E. ASTM F708 - Design and Installation of Rigid Pipe Hangers
F. MSS SP58 - Pipe Hangers and Supports - Materials, Design and Manufacturer
G. MSS SP69 - Pipe Hangers and Supports - Selection and Application
H. MSS SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices

1.04 SUBMITTALS
A. Product Data: Provide manufacturers catalog data including load capacity.
B. Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support

hangers.
C. Manufacturer's Installation Instructions: Indicate special procedures and assembly of

components.
1.05 REGULATORY REQUIREMENTS

A. Conform to applicable code for support of piping.
PART 2 PRODUCTS
2.01 PIPE HANGERS AND SUPPORTS

A. Manufacturers:
1. Anvil International International
2. Cooper B-Line/Tolco
3. Engineer approved equal.

B. Refrigerant Piping:
1. Conform to ASME B31.5 or ASTM F708.
2. Hangers for Pipe Sizes 1/2" to 1-1/2": Carbon steel adjustable swivel, split ring.
3. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
4. Vertical Support: Steel riser clamp.
5. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete

pier or steel support.
6. Copper Pipe Support: Carbon steel ring, adjustable, copper plated.
7. Exterior Support:  Zinc coated Unistrut.
8. Provide zinc coated (hot dipped galvanized) hangers and supports for all exterior

applications.
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2.02 ACCESSORIES
A. Hanger Rods:  Mild steel threaded both ends, threaded one end or continuous threaded.

2.03 FLASHING
A. Metal Flashing: 26 gauge galvanized steel.
B. Metal Counter Flashing: 22 gauge galvanized steel.
C. Flexible Flashing: 47 mil thick sheet butyl compatible with roofing.
D. Caps: Steel, 22 gauge minimum; 16 gauge at fire resistant elements.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
3.02 PIPE HANGERS AND SUPPORTS

A. Support horizontal piping as scheduled.
B. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent

work.
C. Place hangers within 12 inches of each horizontal elbow.
D. Use hangers with 1-1/2 inch minimum vertical adjustment.
E. Where several pipes can be installed in parallel and at same elevation, provide multiple or

trapeze hangers.
F. Support riser piping independently of connected horizontal piping.
G. Provide copper plated hangers and supports for copper piping.
H. Design hangers for pipe movement without disengagement of supported pipe.
I. Support vertical piping every ten feet or on every floor.

3.03 SCHEDULES

HANGER ROD MAX. HANGER SPACING DIAMETER
Pipe Size Feet Inches

1/2 to 1-1/4 6.5 3/8

END OF SECTION 230529
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SECTION 230553
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Nameplates
B. Tags
C. Labels
D. Schedule

1.02 REFERENCES
A. ASME A13.1 - Scheme for the Identification of Piping Systems

1.03 SUBMITTALS
A. Submit list of wording, symbols, letter size, and color-coding for mechanical identification.
B. 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 Instructions: Indicate installation instructions, special procedures, and

installation.
E. Project Record Documents: Record actual locations of tagged valves, include valve tag

numbers.
PART 2 PRODUCTS
2.01 NAMEPLATES

A. Description: Laminated three-layer plastic with engraved black letters on light contrasting
background color.

2.02 TAGS
A. Metal Tags: Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth

edges.
B. Information Tags: Clear plastic with printed "Danger, "Caution" or "Warning" and message; size

3-1/4" x 5-5/8" with grommet and self-locking nylon ties.
C. Tag Chart: Typewritten letter size list in anodized aluminum frame plastic laminated.

2.03 LABELS
A. Description: Laminated Mylar, size 1.9" x 0.75" adhesive backed with printed identification.

PART 3 EXECUTION
3.01 PREPARATION

A. De-grease and clean surfaces to receive adhesive for identification materials.
3.02 INSTALLATION

A. Install identifying devices after completion of coverings and painting.
B. Install plastic nameplates with corrosive-resistant mechanical fasteners or adhesive.
C. Install labels with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

 Apply paint primer before applying labels for unfinished canvas covering.
D. Install tags using corrosion resistant chain.  Number tags consecutively by location.
E. Tag automatic controls, instruments, and relays.  Key to control schematic.
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F. Identify piping, concealed or exposed as indicated in schedule below.  Identify service, flow
direction, and pressure.  Install in clear view and align with axis of piping.  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.  Identify on
both sides of any wall.

G. Conform to owner's existing identification scheme.  Verify with owner prior to bid.
3.03 IDENTIFICATION SCHEDULE

Component Identification
All Valves Tags

Control Panels and Other Major Control
Components

Plastic Nameplates

Automatic Controls, Instruments, Relays Tags
Piping (Larger than 3/4") Plastic Tape Pipe Markers
Piping (3/4" and Smaller) Tags

Ductwork None

END OF SECTION 230553
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SECTION 230593
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems
1.02 REFERENCES

A. AABC - National Standards for Total System Balance
B. ADC - Test Code for Grilles, Registers, and Diffusers
C. ASHRAE 111 - Practices for Measurement, Testing, Adjusting, and Balancing of Building

Heating, Ventilation, Air-conditioning, and Refrigeration Systems
D. NEBB - Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems
E. SMACNA - HVAC Systems Testing, Adjusting, and Balancing

1.03 SUBMITTALS
A. Submit name of adjusting and balancing agency for approval within 30 days after award of

Contract.
B. Field Reports: Indicate deficiencies in systems that would prevent proper testing, adjusting, and

balancing of systems and equipment to achieve specified performance.
C. Prior to commencing work, submit report forms or outlines indicating adjusting, balancing, and

equipment data required.
D. Submit draft copies of report for review prior to final acceptance of project.  Provide final copies

for Architect/Engineer and for inclusion in operating and maintenance manuals.
E. Provide reports in soft cover, letter size, 3-ring binder manuals, complete with index page and

indexing tabs with cover identification at front and side.  Include set of reduced drawings with air
outlets and equipment identified to correspond with data sheets, and indicating thermostat
locations.

F. Include detailed procedures, agenda, sample report forms and copy of AABC National Project
Performance Guaranty prior to commencing system balance.

G. Test Reports: Indicate data on AABC National Standards for Total System Balance Forms.
1.04 PROJECT RECORD DOCUMENTS

A. Record actual locations of flow measuring stations, balancing valve, and rough setting.
1.05 QUALITY ASSURANCE

A. Perform total system balance in accordance with AABC National Standards for Field
Measurement and Instrumentation, Total System Balance.

B. Maintain one copy of each document on site.
1.06 QUALIFICATIONS

A. Independent agency specializing in the testing, adjusting and balancing of systems specified in
this section with minimum three years experience.

B. Perform work under supervision of AABC Certified Test and Balance Engineer or NEBB
Certified Testing, Balancing and Adjusting Supervisor.

1.07 PRE-BALANCING CONFERENCE
A. Convene a conference one week prior to commencing work of this section.

1.08 SEQUENCING
A. Sequence work to commence after completion of systems and schedule completion of work

before substantial completion of project.
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1.09 SCHEDULING
A. Schedule and provide assistance in final adjustment and test of life safety system with the fire

authority.
PART 2  PRODUCTS

NOT USED
PART 3  EXECUTION
3.01 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, 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. Pumps are rotating correctly.
13. Service and balance valves are open.

B. Submit field reports.  Report defects and deficiencies noted during performance of services that
prevents system balance.

C. Beginning of work means acceptance of existing conditions.
3.02 PREPARATION

A. Provide instruments required for testing, adjusting, and balancing operations.  Make instruments
available to the engineer to facilitate spot checks during testing.

B. Provide additional balancing devices as required.
3.03 INSTALLATION TOLERANCES

A. Air Outlets and Inlets: Adjust total to within + 10% and - 5% of design to space.  Adjust outlets
and inlets in space to within +/- 10% of design.

3.04 ADJUSTING
A. Ensure recorded data represents actual measured or observed conditions.
B. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings

to be restored.  Set and lock memory stops.
C. After adjustment, take measurements to verify balance has not been disrupted or that such

disruption has been rectified.
D. Leave systems in proper working order, replacing belt guards, closing access doors, closing

doors to electrical switch boxes, and restoring thermostats to specified settings.
E. At final inspection, recheck random selections of data recorded in report.  Recheck points or

areas as selected and witnessed by the owner.
F. Check and adjust systems approximately six months after final acceptance and submit report.
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3.05 AIR SYSTEM PROCEDURE
A. Adjust air handling and distribution systems to provide required or design supply, return, and

exhaust air quantities at site altitude.
B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of

duct.
C. Measure air quantities at air inlets and outlets.
D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts

and noise.
E. Use volume control devices to regulate air quantities only to extent those adjustments do not

create objectionable air motion or sound levels.  Affect the 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% loading of filters.
3.06 SCHEDULES

A. Equipment Requiring Testing, Adjusting, and Balancing:
1. Plumbing Pumps
2. Energy Recovery Units
3. Forced Air Furnaces
4. Fans
5. Air Inlets and Outlets

B. Report Forms
1. Title Page:

a. Name of Testing, Adjusting, and Balancing Agency
b. Address of Testing, Adjusting, and Balancing Agency
c. Telephone number of Testing, Adjusting, and Balancing Agency
d. Project Name
e. Project Location
f. Project Architect
g. Project Engineer
h. Project Contractor
i. Project Altitude
j. Report Date

2. Summary Comments:
a. Design versus final performance.
b. Notable characteristics of system.
c. Description of systems operation sequence.
d. Summary of out door and exhaust flows to indicate amount of building pressurization.
e. Nomenclature used throughout report.
f. Test conditions.

3. Instrument List:
a. Instrument
b. Manufacturer
c. Model number
d. Serial number
e. Range
f. Calibration date
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4. Electric Motors:
a. Manufacturer
b. Model/Frame
c. HP/BHP
d. Phase, voltage, amperage; nameplate, actual, no load
e. RPM
f. Service factor
g. Starter size, rating, heater elements
h. Sheave Make/Size/Bore

5. Pump Data:
a. Identification/number
b. Manufacturer
c. Size/Model
d. Impeller
e. Service
f. Design flow rate, pressure drop, BHP
g. Actual flow rate, pressure drop, BHP
h. Discharge pressure
i. Suction pressure
j. Total operating head pressure
k. Shut off, discharge and suction pressures
l. Shut off, total head pressure

6. Exhaust Fan Data:
a. Location
b. Manufacturer
c. Model number
d. Serial number
e. Air flow, specified and actual
f. Total static pressure (total external), specified and actual
g. Inlet pressure
h. Discharge pressure
i. Sheave Make/Size/Bore
j. Number of Belts/Make/Size
k. Fan RPM

7. Air Distribution Test Sheet:
a. Air terminal number
b. Room number/location
c. Terminal type
d. Terminal size
e. Area factor
f. Design velocity
g. Design air flow
h. Test (final) velocity
i. Test (final) air flow
j. Percent of design air flow

END OF SECTION 230593
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SECTION 230713
DUCT INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fiberglass (flexible duct wrap)
B. Fiberglass (duct liner)

1.02 RELATED SECTIONS
A. Specification Section 233100 - HVAC Ducts and Casings
B. Specification Section 233300 - Air Duct Accessories

1.03 REFERENCES
A. ASTM C518 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal

Transmission Properties by Means of the Heat Flow Meter Apparatus
B. ASTM C921 - Standard Practice for Determining the Properties of Jacketing Materials for

Thermal Insulation
C. ASTM C1071 - Standard Specification for Thermal and Acoustical Insulation (Fiberglass, Duct

Lining Material)
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
E. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials
F. ASTM E162 - Standard Test Method for Surface Flammability of Materials Using a Radiant Heat

Energy Source
G. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to

Fungi
H. ASTM C1290: Standard Specification for Flexible Fibrous Glass Blanket Insulation Used to

Externally Insulate HVAC Ducts
I. ASTM C1338: Standard Test Method for Determining Fungi Resistance of Insulation Materials

and Facings
J. NAIMA National Insulation Standards
K. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials
L. SMACNA - HVAC Duct Construction Standards - Metal and Flexible
M. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials

1.04 SUBMITTALS
A. Product Data: Provide product description, thermal characteristics, and list of materials and

thickness for each service and locations.
B. Manufacturer's Installation Instructions: Indicate procedures that ensure acceptable

workmanship and installation standards will be achieved.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years experience.

B. Applicator Qualifications: Company specializing in performing the work of this section approved
by manufacturer.

1.06 REGULATORY REQUIREMENTS
A. Materials: Flame spread/smoke developed rating of 25/50 in accordance with ASTM E84.
B. Identification:  External duct insulation and factory insulated flexible duct shall be legibly printed

or identified at intervals not greater than 36 inch with name of manufacturer, the thermal
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resistance R-value at the specified thickness; and the flame spread and smoke developed
indexes of the composite material.

1.07 DELIVERY, STORAGE AND PROTECTION
A. Deliver, store, protect and handle products to site.
B. Accept materials on site in original factory packaging, labeled with manufacturer's identification,

including product density and thickness.
C. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical

damage, by storing in original wrapping.
1.08 ENVIRONMENTAL REQUIREMENTS

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
2.01 FIBERGLASS (FLEXIBLE DUCT WRAP)

A. Manufacturers:
1. Owens Corning
2. Knauff
3. Johns Manville
4. CertainTeed
5. Engineer approved equal.

B. Insulation:  ASTM C1290; flexible, noncombustible blanket.
1. "K" Value: ASTM C518, 0.27 at 75 deg F.
2. Installed R-value (compressed to 25%) for 1-1/2": 4.5
3. Maximum Service Temperature: ASTM C411; 250 deg F.
4. Maximum Moisture Absorption: ASTM C1104; 5% by weight
5. Density: 1.0 lb./cu. ft. (0.75 lb/cu ft for attic insulation)
6. Microbial Growth:  ASTM C1338; does not support the growth of mold, fungi and bacteria.
7. Maximum Flame Spread/Smoke Developed Index: ASTM E84; 25/50

C. Vapor Barrier Jacket:
1. Kraft paper reinforced with fiberglass yarn and bonded to aluminized film.
2. Maximum Moisture Vapor Transmission: ASTM E96; 0.02 perm.

D. Vapor Barrier Tape Pressure sensitive tape approved by the manufacturer.
2.02 FIBERGLASS (DUCT LINER)

A. Manufacturers:
1. Johns Manville Permacote Linacoustic
2. Owens Corning
3. CertainTeed Ultralite
4. Knauff
5. Engineer approved equal.

B. Insulation:
1. ASTM C1071, flexible noncombustible blanket air surface coated with acrylic coating

treated with ASTM G21 and G22 anti-microbial agent to resist growth.
2. "K" Value: ASTM C518, 0.25 at 75 deg F.
3. Maximum Service Temperature: 250 deg F.
4. Maximum Velocity on Coated Air Side:  5,000 FPM
5. Noise Reduction Coefficient:  0.50 or higher in accordance with ASTM C423. (1/2"

thickness)
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a. Noise reduction coefficient will drive density for each manufacturer may vary by
manufacturer to achieve.

6. Maximum Flame Spread/Smoke Developed Index: ASTM E84; 25/50
C. Adhesive:  Adhesive: ASTM C916 adhesive as recommended by manufacturer.
D. Liner Fasteners: Galvanized steel welded with integral head.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that ductwork has been tested before applying insulation materials.
B. Verify that surfaces are clean, foreign material removed and dry.

3.02 INSTALLATION
A. Install in accordance with manufacturer’s instructions.
B. Insulated Ductwork 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,

expansion joints, reheat coils, and any other item exposed to ductwork air temperature.
C. Insulated Ductwork Conveying Air Above Ambient Temperature:

1. Provide with standard vapor barrier jacket.
2. Insulate fittings and joints.  Where service access is required, bevel and seal ends of

insulation.
D. Duct Liner Application:

1. Adhere insulation with adhesive for 100% coverage.
2. Secure insulation with mechanical liner fasteners.  Refer to SMACNA Standards for

spacing.  Pin length as required to limit compression of liner.
3. Seal and smooth joints.  Seal and coat all exposed edges.
4. Seal liner surface penetrations with adhesive.

3.03 SCHEDULES
FIBERGLASS FLEXIBLE DUCT WRAP

DUCTWORK THICKNESS
Supply Ducts 1-1/2"

Outside Air Intake Duct 2"
Ductwork Exposed to the Garage Spaces 3"

FIBERGLASS DUCT LINER

DUCTWORK THICKNESS
Transfer Air Duct 1/2"

A. Do not wrap or insulate any exposed supply, return or exhaust duct located in normally occupied
areas.

END OF SECTION 230713
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SECTION 230719
HVAC PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Flexible elastomeric cellular insulation (Chilled, refrigerant)
B. Piping jackets

1.02 RELATED SECTIONS
A. Specification Section 23 2300 - Refrigerant Piping

1.03 REFERENCES
A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal

Transmission Properties by Means of the Guarded Hot Plate Apparatus
B. ASTM C534 - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal

Insulation in Sheet and Tubular Form
C. ASTM C921 - Standard Practice for Determining the Properties of Jacketing Materials for

Thermal Insulation
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
E. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials
F. NAIMA National Insulation Standards
G. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials
H. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials

1.04 SUBMITTALS
A. Product Data: Provide product description, thermal characteristics, list of materials, and

thickness for each service and locations.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years experience.

B. Applicator Qualifications: Company specializing in performing the work of this section with
minimum three years experience.

1.06 REGULATORY REQUIREMENTS
A. Conform to maximum flame spread/smoke developed rating of 25/50 in accordance with ASTM

E84.
1.07 DELIVERY, STORAGE, AND PROTECTION

A. Accept materials on site, labeled with manufacturer's identification, product density and
thickness.

1.08 ENVIRONMENTAL REQUIREMENTS
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
2.01 FLEXIBLE ELASTOMERIC CELLULAR INSULATION

A. Manufacturers:
1. Armacell: AP Armaflex
2. Aerocel
3. K-flex
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4. Engineer approved equal.
B. Insulation:  ASTM C534 flexible cellular elastomeric molded foam
C. "K" Value:  ASTM C177 or C518; 0.27 at 75 deg F.
D. Minimum Service Temperature: -40 deg F.
E. Maximum Service Temperature: 220 deg F.
F. Maximum Moisture Absorption: ASTM D1056, 5.0% by weight gain
G. Maximum Water Vapor Permeability: ASTM E96; 0.05 perm-in
H. Maximum Flame Spread:  ASTM E84; 25
I. Maximum Smoke Developed:  ASTM E84; 50
J. Insulated Pipe Hangers:  Refer to the requirements for elastomeric insulation contained in the

Inserts and Shields portion of this section.
K. Elastomeric Foam Adhesive:

1. Manufacturers:
a. Armstrong #BLV 520
b. Halstead/K-Flex
c. Aeroflex
d. Engineer approved equal.

2. Air-dried contact adhesive, compatible with insulation
3. VOC Content: 0 g/L as calculated and reported by SCAQMD 1168

2.02 PIPING JACKETS
A. Aluminum:  ASTM C1729 and B209 formed aluminum sheet with laminated interior.

1. Thickness:  0.016" sheet
2. Finish:  Embossed.
3. Joining:  Longitudinal slope joints and two inch (2") laps.  Locate seams on the bottom of

the pipe.
4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner.
5. Metal Jacket Bands: 3/8 inch wide and 0.02" thick aluminum.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry with foreign material removed.

3.02 INSTALLATION
A. Install materials in accordance with manufacturer's instructions.
B. Exposed Piping: Locate insulation and cover seams in least visible locations.
C. Insulated Dual Temperature Pipes or Cold Pipes Conveying Fluids Below Ambient

Temperature:
1. Provide vapor barrier jackets, factory applied or field applied.
2. Insulate fittings, joints and valves with molded insulation of like material and a thickness as

adjacent pipe.
3. Continue insulation through walls (unless in firewall sleeves), pipe hangers and other pipe

penetrations.
4. Insulate entire system including fittings, valves, unions, flanges, strainers, flexible

connections, pump bodies, and expansion joints.
5. Vapor seal insulation ends every 20 feet.

D. Insulated Pipes Conveying Fluids Above Ambient Temperature:
1. Provide standard jackets with vapor barrier, factory applied.
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2. Insulate fittings, joints and valves with insulation of like material and thickness as adjoining
pipe.

3. Hot piping conveying fluids 140 deg F or less do not insulate flanges and unions at
equipment, but level and seal ends of insulation.

4. Hot piping conveying fluids over 140 deg F, insulate flanges and unions at equipment.
E. Inserts and Shields:

1. Manufacturers:
a. Jeff Company/Buckaroo
b. Armacell
c. Cooper/Eaton
d. TPS
e. Engineer approved equal.

2. Shields: Galvanized saddle with flared edges between pipe hangers or pipe hanger rolls
and inserts.

3. Insert Location: Between support shield and piping and under the vapor barrier and finish
jacket.

4. Insert Configuration: Minimum six inch (6") long of same thickness and contour as
adjoining insulation; may be factory fabricated.

5. Insert Type:
a. Polystyrene and Fiberglass Insulation: 360 degree polyisocyanurate or phenolic foam

cylindrical insert capable of supporting piping system. Pre-fabricated, insulated and
jacketed supports are acceptable. Blocks, plugs, or wood material are not acceptable.

b. Closed Cell (Elastomeric) Insulation: Pre-fabricated 360 degree insulated pipe hanger
with polyethylene inserts (Armacell "Armafix" or equal). Match thickness of pipe
insulation. Hanger shall have PVC or aluminum jacket. Provide friction tape on inside
of pipe clamp/support to avoid slipping.

F. Insulation shall be continuous at all hangers.  Hanger shall not be in direct contact with pipe.
G. Heat traced piping insulate fittings, joints and valves with insulation of like material, thickness

and finish as adjoining pipe.  Size large enough to enclose pipe and heat tracer.
3.03 TOLERANCE

A. Substituted insulation materials shall provide thermal resistance within 10% at normal
conditions, as materials indicate.

3.04 SCHEDULE
FLEXIBLE ELASTOMERIC FOAM INSULATION

PIPING SYSTEMS PIPE SIZE THICKNESS
Refrigerant Suction Lines: ALL 1"
Refrigerant Liquid Lines: ALL 1"

A. Note: Pre-insulated refrigerant piping from the manufacturer shall be approved for use.
PIPE JACKET SCHEDULE

PIPE LOCATION JACKET MATERIAL
Exterior Piping Aluminum

B. Note: Jacketing shall cover the entire piping system including, but not limited to the pipe, joints,
fittings and tees.

END OF SECTION 230719
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SECTION 231123
NATURAL GAS PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Natural gas piping
B. Flanges, unions, and couplings
C. Plug valves
D. Gas ball valves

1.02 REFERENCES
A. ANSI LC-4/CSA 6.32 Press-connect Metallic Fittings for Use in Fuel Gas Distribution Systems
B. ASHRAE 90A - Energy Conservation in New Building Design
C. ASME Section 8D - Pressure Vessels
D. ASME B16.3 Standard for Malleable Iron Threaded Fittings: Classes 150 and 300
E. ASTM A53 Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded

and Seamless
F. ASTM A420 Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel

for Low-Temperature Service
G. NFPA 30 - Flammable and Combustible Liquids Code
H. NFPA 54 - National Fuel Gas Code
I. NFPA 70 - National Electrical Code

1.03 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in

this section with minimum three-years experience.
B. Provide Welder’s Certificate: Include Welder’s Certification of Compliance with ASME Section

IX.
1.04 REGULATORY REQUIREMENTS

A. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc., as suitable for the purpose specified and indicated.

1.05 DELIVERY, STORAGE, AND PROTECTION
A. Deliver, store, protect and handle products to the site.
B. Provide temporary inlet and outlet caps.  Maintain caps in place until installation.

PART 2  PRODUCTS
2.01 NATURAL GAS PIPING (ABOVE GRADE)

A. Steel Pipe:
1. ASTM A53 Schedule 40 black.
2. Fittings:  ASME B16.3, malleable iron or ASTM A234/A234M, forged steel welding type.
3. Joints: NFPA 54, threaded or welded to ANSI B31.1.

2.02 NATURAL GAS PIPING (PRESS FITTINGS)
A. Manufacturers:

1. Viega (MegaPressG)
2. Nibco (BenchPressG)
3. Engineer approved equal.

B. Material:
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1. Steel Pipe:
a. ASTM A53 Schedule 40 black.
b. Fittings: Cold press mechanical joint fittings conforming to material requirements of

ASTM A420 or ASME B16.3 and performance criteria ANSI LC-4/CSA 6.32. Sealing
elements for press fittings shall be HNBR. Sealing elements shall be factory installed
and of the same manufacturer.

c. Valves: Cold press mechanical joint valves conforming to criteria ANSI LC-4/CSA
6.32. Additional valve specific requirements can be found elsewhere in this section.

C. Application:
1. Press fittings used in natural gas piping systems shall be limited in use to systems where

gas pressure is 5 PSI or below and where piping is installed in accessible locations.
2. Press fittings are not approved for installation in chases, above inaccessible ceilings, or

below grade.
3. All piping, fittings, and accessories using cold press mechanical joints shall comply with

ANSI LC-4/CSA 6.32, the latest edition of NFPA-54, and any other applicable local codes.
4. Authority Having Jurisdiction may have more strict requirements for press fitting usage in

natural gas applications. Contractor shall confirm requirements of local authority prior to
submitting press fittings for review and include any additional requirements as
notes/comments in natural gas piping submittal.

2.03 FLANGES, UNION, AND COUPLINGS
A. Pipe Size Under 2 Inches:

1. Ferrous Pipe: Class 150 psig malleable iron threaded unions.
2. Copper Tube and Pipe: Class 150 psig bronze unions with soldered joints.

B. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end,
and water impervious isolation barrier.

2.04 PLUG VALVES
A. Up To and Including 2 Inches:

1. Manufacturers:
a. Homestead Valve #612
b. Engineer approved equal.

2. Full port body, lubricated plug type, without taper, close tolerance between plug and body
sealing surfaces, Teflon reinforced stem seal, leak-proof spring loaded check valve,
combination lubricant screw and button head. Valve plugs shall be floated on low-friction
Teflon surfaces. Lubricant system shall have sufficient pressure to force lubricant over all
seating surfaces.

3. Valves shall handle natural gas at temperature and pressure indicated.
2.05 GAS BALL VALVES

A. Up To and Including 2 Inches:
1. Manufacturers:

a. Apollo #80-100
b. Watts #B-6000-UL
c. Nibco #T-580-70-UL
d. Engineer approved equal.

2. Bronze two piece body, standard or full port, chrome plated ball, Teflon seats and stuffing
box ring, lever handle, threaded ends. UL listed for natural gas service.

PART 3  EXECUTION
3.01 INSTALLATION

A. This contractor shall furnish all labor and material necessary to install gas piping to all items of
equipment shown on the drawings as requiring gas.

B. Accessible piping smaller than two inch (2") may be screwed.
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C. All concealed gas pipe and all gas piping two inch (2") and larger shall be fabricated using weld
type fittings.

D. All steel gas piping buried in earth shall be Schedule 40 black steel mill wrapped and all joints
shall be welded.

E. All gas piping shall be tested at 50-psi air pressure for a 24-hour period.
F. This contractor shall furnish and install a gas cock shut off in the branch line to each

gas-consuming piece of equipment. Provide plug valves where noted on the plans.
G. All gas piping that is run exposed to weather shall be given two coats of rust resisting paint.
H. All gas piping in trenches, tunnels and concealed above inaccessible ceilings shall be welded

construction.
I. All gas piping carrying 1 psig or more shall be welded.
J. Install horizontal press pipe fittings with pipe supports no further than 2 feet from either end of

fitting to prevent pipe sag that could affect integrity of fitting connection.
K. Install rigid gas piping free of sags or bends.

3.02 GAS REVISIONS
A. The present natural gas service shall remain in its' present location.  This contractor shall

connect to the present gas manifold and shall re-work manifold as required.
END OF SECTION 231123
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SECTION 232300
REFRIGERANT PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping
1.02 RELATED SECTIONS

A. Specification Section 235400 - Furnaces
1.03 REFERENCES

A. ASHRAE 34 - Number Designation of Refrigerants
B. ASME - Boiler and Pressure Vessel Codes, SEC 9 - Qualification Standard for Welding and

Brazing Procedures, Welders, Brazers, and Welding and Brazing Operators
C. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings
D. ASME B16.26 - Cast Copper Alloy Fittings For Flared Copper Tubes
E. ASTM B280 - Seamless Copper Tube for Air Conditioning and Refrigeration Field Service
F. ASTM F708 - Design and Installation of Rigid Pipe Hangers
G. AWS A5.8 - Brazing Filler Metal
H. AWS D1.1 - Structural Welding Code, Steel
I. MSS SP58 - Pipe Hangers and Supports - Materials, Design and Manufacturer
J. MSS SP69 - Pipe Hangers and Supports - Selection and Application
K. MSS SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices
L. UL 429 - Electrically Operated Valves

1.04 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 ASTM B31.5 unless indicated otherwise.
C. Flexible Connectors: Utilize at or near compressors where piping configuration does not absorb

vibration.
1.05 SUBMITTALS

A. Shop Drawings: Indicate schematic layout of system, including equipment, critical dimensions,
and sizes.

B. Product Data: Provide general assembly of specialties, including manufacturers catalog
information.  Provide manufacturers catalog data including load capacity.

C. Design Data: Submit design data indicating pipe sizing.  Indicate load carrying capacity of
trapeze, multiple pipe, and riser support hangers.

D. Test Reports: Indicate results of leak test, acid test.
E. Manufacturer's Installation Instructions: Indicate support, connection requirements and isolation

for servicing.
F. Submit Welder’s Certification of Compliance with ASME SEC 9.

1.06 PROJECT RECORD DOCUMENTS
A. Record exact locations of equipment and refrigeration accessories on record drawings.
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1.07 OPERATION AND MAINTENANCE DATA
A. Maintenance Data: Include instructions for changing cartridges, assembly views, and spare

parts lists.
1.08 QUALIFICATIONS

A. Installer: Company specializing in performing the work of this section with minimum three years
experience.

B. Design piping system under direct supervision of a professional engineer experienced in design
of this work and licensed in Iowa.

1.09 REGULATORY REQUIREMENTS
A. Conform to ASME B31.9 for installation of piping system.
B. Welding Materials and Procedures: Conform to ASME SEC 9 and applicable state labor

regulations.
C. Welder’s Certification: In accordance with ASME SEC 9.
D. Products Requiring Electrical Connection:  Listed and classified by UL, as suitable for the

purpose indicated.
1.10 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, protect and handle products to site under provisions of Architectural
Specification.

B. Deliver and store piping and specialties in shipping containers with labeling in place.
C. Protect piping and specialties from entry of contaminating material by leaving end caps and

plugs in place until installation.
D. Dehydrate and charge components such as piping and receivers, seal prior to shipment, until

connected into system.
PART 2  PRODUCTS
2.01 PIPING

A. Copper Tubing: ASTM B280, type #ACR hard drawn or annealed.
1. Fittings: ASME B16.22 wrought copper.
2. Joints: Braze, AWS A5.8 BCuP silver/phosphorus/copper alloy with melting range of 1190 

to 1480 deg F.
B. Copper Tubing to 7/8 inch OD: ASTM B88, type #K, annealed.

1. Fittings: ASME B16.26 cast copper.
2. Joints: Flared.

PART 3  EXECUTION
3.01 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.

3.02 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 not interfere with use of space.
D. Group piping whenever practical at common elevations and locations.  Slope piping 1% in

direction of oil return.
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E. Install piping to allow for expansion and contraction without stressing pipe, joints or connected
equipment.

F. Arrange piping to return oil to compressor.  Provide traps and loops in piping and provide double
risers as required.  Slope horizontal piping 0.40% in direction of flow.  Pipe size to be provided
by unit manufacturer.

G. Provide clearance for installation of insulation and access to valves and fittings.
H. Provide access to concealed valves and fittings.  Coordinate size and location of access doors.
I. Flood piping system with nitrogen when brazing.
J. Where pipe support members are welded to structural building frame, brush clean, and apply

one coat of zinc rich primer to welding.
K. Prepare unfinished pipe, fittings, supports, and accessories ready for finish painting.
L. Insulate piping and equipment.
M. Follow ASHRAE 15 procedures for charging and purging of systems and for disposal of

refrigerant.
N. Provide external equalizer piping on expansion valves with refrigerant distributor connected to

evaporator.
O. Fully charge completed system with refrigerant after testing.
P. Evacuate system to 27 inches vacuum and hold at that level for 1 hour prior to charging system

with refrigerant.
3.03 FIELD QUALITY CONTROL

A. Field inspection and testing will be performed under provisions of Architectural Specification
Sections.

B. Test refrigeration system in accordance with ASME B31.5.
C. Pressure test system with dry nitrogen to 200 psig.  Perform final tests at 27 inches vacuum and

200 psig using electronic leak detector.  Test to no leakage.
END OF SECTION 232300
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SECTION 233100
HVAC DUCTS AND CASING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Materials
B. Ductwork fabrication
C. Manufactured ductwork and fittings
D. Exposed spiral ductwork

1.02 RELATED SECTIONS
A. Specification Section 23 0593 - Testing, Adjusting, and Balancing for HVAC
B. Specification Section 23 0713 - Duct Insulation.
C. Specification Section 23 3300 - Air Duct Accessories.
D. Specification Section 23 3700 - Air Outlets and Inlets.

1.03 REFERENCES
A. ASTM A 36 - Structural Steel
B. ASTM A 90 - Weight of Coating on Zinc-Coated (Galvanized) Iron or Steel Articles
C. ASTM A 525 - General Requirements for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip

Process
D. ASTM A 527 - Steel Sheet, Zinc-Coated (Galvanized) by Hot-Dip Process, Lock Forming

Quality
E. AWS D9.1 - Welding of Sheet Metal
F. NBS PS 15 - Voluntary Product Standard for Custom Contact-Molded Reinforced-Polyester

Chemical Resistant Process Equipment
G. NFPA 90A - Installation of Air Conditioning and Ventilating Systems
H. NFPA 90B - Installation of Warm Air Heating and Air Conditioning Systems
I. SMACNA - HVAC Air Duct Leakage Test Manual
J. SMACNA - HVAC Duct Construction Standards - Metal and Flexible
K. UL 181 - Factory-Made Air Ducts and Connectors

1.04 PERFORMANCE REQUIREMENTS
A. No variation of duct configuration or sizes permitted except by written permission.  Size round

ducts installed in place of rectangular ducts in accordance with ASHRAE table of equivalent
rectangular and round ducts.

1.05 SUBMITTALS
A. Shop Drawings: Indicate duct fittings, particulars such as gauges, sizes, welds, and

configuration prior to start of work for four inch (4") pressure class and higher and kitchen hood
exhaust systems.

B. Product Data: Provide data for duct materials, duct liner, and duct connectors.
1.06 PROJECT RECORD DOCUMENTS

A. Record actual locations of ducts and duct fittings.  Record changes in fitting location and type. 
Show additional fittings used.

1.07 QUALITY ASSURANCE
A. Perform work in accordance with SMACNA - HVAC Duct Construction Standards - Metal and

Flexible.
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B. Maintain one copy of document on site.
1.08 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing the products specified in this section with
minimum three-years experience.

B. Installer: Company specializing in performing the work of this section with minimum three-years
experience.

1.09 REGULATORY REQUIREMENTS
A. Construct ductwork to NFPA 90A Standards.

1.10 ENVIRONMENTAL REQUIREMENTS
A. Do not install duct sealants when temperatures are less than those recommended by sealant

manufacturers.
B. Maintain temperatures during and after installation of duct sealants.

PART 2  PRODUCTS
2.01 MATERIALS

A. Galvanized Steel Ducts: ASTM A924 and ASTM A653 galvanized steel sheet, lock-forming
quality, having G60 zinc coating of in conformance with ASTM A90.

B. Insulated Flexible Duct
1. Manufacturers:

a. Thermaflex G-KM
b. Flexmaster
c. Atco
d. Engineer approved equal.

2. UL 181, Class 1, NFPA 90A and 90B compliant, interlocking spiral of steal wire, fiberglass
insulation with R value of 4.2 or greater; core shall be chlorinated polyethylene vapor
barrier film. (Polyester is not acceptable). Outer shell/vapor barrier shall be metalized
polyester or polyethylene film.

3. Pressure Rating:  Six inch (6") positive and one inch (1") negative.
4. Maximum Velocity: 5000 fpm.
5. Temperature Range: -20  to 180 deg F.
6. Vapor Transmission: 0.1 perms or less (ASTM E96)
7. Flex Elbows: Flex duct 90 degree elbow splines for connections to diffusers. Flex elbows

shall prevent kinks in flex duct. Elbow spline shall be UL-2043 listed for use in plenums.
C. Fasteners: Rivets, bolts or sheet metal screws.
D. Duct Sealant

1. Manufacturers:
a. Design Polymerics (DP1010)
b. Ductmate
c. Durodyne
d. Engineer approved equal.

2. Description: Water based, non hardening, high velocity/high pressure duct sealant
intended for indoor and outdoor HVAC ducts.

3. Pressure Rating: 10" water column minimum.
4. Service Temperature: -20 to 200F
5. Listings

a. ASTM E-84/UL723 Flame/Smoke Spread: 25/50 or less.
b. UL-181B listed for use on Flex Duct connections.
c. Conforms to NFPA 90A & 90B requirements.
d. Approved for use on interior of ducts.
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6. VOC Content
a. 0 g/L
b. CDPH Standard Method v1.1 (14 days): Less than 5.0 mg/m3.

E. Hanger Rod: ASTM A36; steel, galvanized; threaded both ends, threaded one end.
2.02 DUCTWORK FABRICATION

A. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards - Metal
and Flexible, and as indicated.  Provide duct material, gauges, reinforcing and sealing for
operating pressures indicated.

B. Increase duct sizes gradually, not exceeding 15 degree divergence wherever possible;
maximum 30 degree divergence upstream of equipment and 45 degree convergence
downstream.

C. 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 used, provide airfoil turning
vanes.  Where acoustical lining is indicated, provide turning vanes of perforated metal with
fiberglass insulation.

D. Fabricate continuously welded round and oval duct fittings two gauges heavier than duct gauges
indicated in SMACNA Standard.  Joints shall be minimum four inch (4") cemented slip joint,
brazed or electric welded.  Prime coat welded joints.

E. Provide standard 45 degree lateral wye takeoffs or 90 degree conical tee takeoffs.
F. Fabricate all exposed ductwork using paint grip galvanized sheet metal.
G. All outside air intake or relief ductwork above finished areas shall be caulked to be watertight.

An auxiliary continuous drain pan shall be provided beneath these ducts to prevent damage in
case of a waterproofing failure.  Line this drain pan with 1/2 inch duct liner and turn up all edges.

H. All joints in rectangular, round or oval ductwork that exceed 100 inches in perimeter length shall
be made with Ductmate, TDC, or TDF connections.

2.03 MANUFACTURED DUCTWORK AND FITTINGS
A. Manufacture in accordance with SMACNA HVAC Duct Construction Standards - Metal and

Flexible and as indicated.  Provide duct material, gauges, reinforcing, and sealing for operating
pressures indicated.

B. Round Ducts: Machine made from round spiral lock seam duct with light reinforcing
corrugations, fittings manufactured at least two gauges heavier metal than duct.

2.04 EXPOSED SPIRAL DUCTWORK
A. Galvanized spiral duct construction and gauge shall be in accordance with SMACNA HVAC

Duct Construction Standards.
B. Fittings:  All fittings shall be self-sealing, double lipped, gasket type fittings with EPDM rubber

gasket.  No external sealant or tape is allowed.  Fittings shall be galvanized steel constructed in
accordance with ASTM A653 and A924.

C. Elbows:  Elbows shall be gored elbows.  45° elbows shall be 3-piece elbows and 90° elbows
shall be 5-piece elbows.

D. Taps:  System shall utilize high efficiency shoe type saddle taps.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install and seal ducts in accordance with SMACNA HVAC Duct Construction Standards - Metal

and Flexible.
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C. All ductwork shall be sealed to provide a SMACNA Seal Class A installation for all longitudinal
seams, all transverse seams and all duct penetrations.  Flame spread rating shall not exceed
25 and smoke developed shall not exceed 50 when tested in compliance with ASTM-E-84-87.

D. Sealant shall be non-hardening and water resistant.  Sealant shall be capable of being applied
with a brush and shall be applied in accordance with manufacturer's instructions.  Each seam or
penetration shall be dressed after application of sealant for neat appearance.

E. Ductwork shall be installed following essentially lines indicated on the drawings.  Install offsets,
and angles.  Transitions may be required to avoid interference with other work and existing
conditions.  Maintain full capacity of ductwork.

F. Flex Duct Installation:
1. Maximum length of flex duct: 5ft
2. Provide 90 deg elbow splines to prevent flex duct kinking, especially when connecting to

ceiling diffusers
3. Connections to rigid ducts and fittings: Peal back insulation and place flexible inner core

over fitting and seal with two layers of duct tape (minimum 2" overlap on fitting and flex
duct core). Install clamps over the top of the duct tape. Stretch insulation back over fitting
and wrap with two layers of duct tape. Duct Sealant/Mastic may be substituted for the tape
that seals the inner core to the fitting. Refer to manufacturer's instructions. Duct tape,
mastic/sealant and clamps shall be UL181 listed.

G. Duct sizes are net outside dimensions.  Maintain outside sizes for lined ducts.  Do not increase
duct dimensions.

H. Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

I. Provide openings in ductwork where required to accommodate thermometers and controllers. 
Provide pilot tube openings where required for testing of systems, complete with metal can with
spring device or screw to ensure against air leakage.  Where openings are provided in insulated
ductwork, install insulation material inside a metal ring.

J. Use crimp joints with or without bead for joining round duct sizes eight inch (8") and smaller with
crimp in direction of airflow.

K. Use double nuts and lock washers on threaded rod supports.
L. Connect diffusers to low pressure ducts directly or with five foot (5') maximum length of flexible

duct held in place with strap or clamp.
M. Connect flexible ducts to metal ducts with draw bands.
N. Set plenum doors six inch (6") to 12 inches above floor.  Arrange door swing so that fan static

pressure holds door in closed position.
O. During construction, provide temporary closures of metal or taped polyethylene on open

ductwork to prevent construction dust from entering ductwork system.
3.02 SCHEDULES

DUCTWORK MATERIAL

AIR SYSTEM MATERIAL
Low Pressure Supply Galvanized Steel

Return and Relief Galvanized Steel
General Exhaust Galvanized Steel

Outside Air Intake Galvanized Steel
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DUCTWORK PRESSURE CLASS

AIR SYSTEM PRESSURE CLASS
Supply 1"

Return and Relief 1"
General Exhaust 1"

Outside Air Intake 1"

END OF SECTION 233100
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SECTION 233300
AIR DUCT ACCESSORIES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Air turning devices/extractors
B. Duct access doors
C. Duct test holes
D. Flexible duct connections
E. Manual Balancing Damper
F. Ductwork flow sensors

1.02 RELATED SECTIONS
A. Specification Section 23 3100 - HVAC Ducts and Casings.

1.03 REFERENCES
A. NFPA 90A - Installation of Air Conditioning and Ventilating Systems
B. NFPA 92A - Smoke Control Systems
C. NFPA 70 - National Electrical Code
D. SMACNA - HVAC Duct Construction Standards - Metal and Flexible
E. UL 33 - Heat Responsive Links for Fire-Protection Service
F. UL 555 - Fire Dampers and Ceiling Dampers
G. UL 555S - Leakage Rated Dampers for use in Smoke Control Systems

1.04 SUBMITTALS
A. Shop Drawings: Indicate for shop fabricated assemblies including volume control dampers and

all accessories.
B. Product Data: Provide for shop fabricated assemblies including volume control dampers, duct

access doors, and fire and smoke dampers. Include electrical characteristics and connection
requirements.

C. Manufacturer's Installation Instructions: Indicate for combination fire and smoke dampers.
1.05 PROJECT RECORD DOCUMENTS

A. Record actual locations of access doors or test holes.
1.06 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing the products specified in this section with
minimum three years experience.

1.07 REGULATORY REQUIREMENTS
A. Products Requiring Electrical Connection: Listed and classified by Underwriters' Laboratories

Inc., as suitable for the purpose specified and indicated.
1.08 DELIVERY, STORAGE AND HANDLING

A. Deliver, store, protect and handle products to site under provisions of Architectural Specification
Sections.

B. Protect dampers from damage to operating linkages and blades.



Clinton County Conservation 
Office Renovation
Grand Mound, Iowa 

Origin Design Project No. 22163 AIR DUCT ACCESSORIES
233300 - 2

PART 2 PRODUCTS
2.01 AIR TURNING DEVICES/EXTRACTORS

A. Multi-blade device with radius blades attached to pivoting frame and bracket, steel construction
with push-pull operator strap.

2.02 DUCT ACCESS DOORS
A. Manufacturers:

1. Ruskin
2. Nailor
3. Engineer approved equal.

B. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated.

C. Fabrication: Rigid and close fitting of galvanized steel with sealing gaskets and quick fastening
locking devices. Install minimum one inch (1") thick insulation with sheet metal cover for
insulated ductwork.
1. Less Than 12 Inch Square: Secure with sash locks.
2. Up to 18 inch Square: Provide two hinges and two sash locks.
3. Up to 24 inch x 48 Inches: Three hinges and two compression latches with outside and

inside handles.
4. Larger Sizes: Provide an additional hinge.

D. Access doors with sheet metal screw fasteners are not acceptable.
2.03 DUCT TEST HOLES

A. Temporary Test Holes: Cut or drill in ducts as required. Cap with neat patches or neoprene
plugs.

B. Permanent Test Holes: Factory fabricated, airtight flanged fittings with screw cap. Provide
extended neck fittings to clear insulation.

2.04 FLEXIBLE DUCT CONNECTIONS
A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and

Flexible, and as indicated.
B. Connector: Fabric crimped into metal edging strip.
C. Fabric: UL listed fire-retardant neoprene coated woven fiberglass fabric to NFPA 90A, minimum

density 30 oz. per sq. yd.
D. Net Fabric Width: Approximately two inches (2") wide.
E. Metal: Galvanized 24 gauge steel, three inches (3") wide.
F. Leaded Vinyl Sheet: Minimum 0.55 inches thick, 0.87 lbs. per sq. ft., 10 dB attenuation in 10 to

10,000 Hz range.
2.05 MANUAL BALANCING DAMPER

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated.

B. Rectangular Single Blade Dampers: Maximum blade height of 8".
C. Rectangular  Multi-Blade Damper: Fabricate of opposed blade pattern with maximum blade

sizes 8" x 72" remove all double spaces in this section. Assemble center and edge crimped
blades in prime coated or galvanized channel frame with suitable hardware.

D. End Bearings: Except in round ductwork 12 inch 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 standoff mounting brackets, bases or
adapters.

3. Where rod lengths exceed 30 inches, provide regulator at both ends.
2.06 DUCTWORK FLOW SENSORS (FS)

A. Manufacturers:
1. Titus #EXX
2. Redi-Flow
3. Metal Aire
4. Ruskin
5. Krueger
6. Price
7. Engineer approved equal.

B. Furnish airflow sensors where indicated.
C. Sensors shall be pre-installed in a section of round ductwork with total pressure and static

pressure pneumatic ports mounted on exterior.
D. Sensor shall be multi-port, cross or ring pattern.
E. Combination volume and ductwork flow sensors equal to Ruskin #VFBD35 are acceptable as

equal. Provide with submittal.
PART 3 EXECUTION
3.01 PREPARATION

A. Verify that electric power is available and of the correct characteristics.
3.02 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA HVAC Duct Construction Standards - Metal and Flexible.

B. Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers at fire dampers, combination fire and smoke dampers and elsewhere as
indicated. Review locations prior to fabrication.

C. Provide duct test holes where indicated and required for testing and balancing purposes.
D. Provide flexible connections immediately adjacent to equipment in ducts associated with fans

and motorized equipment and supported by vibration isolators. Use braided stainless steel
flexible connections to equipment located within a one hour rated area.

E. Provide volume balancing dampers at points on supply, return, and exhaust systems where
branches are taken from larger ducts as required for air balancing. Install minimum two duct
widths from duct take-off. Drawings may not indicate all volume damper locations.

F. Provide volume balancing dampers on duct take-off to diffusers, grilles and registers, regardless
of whether dampers are specified as part of the diffuser, grille or register assembly. Locate as
close as possible yet accessible to the main trunk duct. Drawings may not indicate all volume
damper locations.

G. Provide turning vanes in all supply, return and exhaust ductwork unless noted otherwise.
H. Install ductwork flow sensor in such a way that it is easily accessible for balancing of system.

Provide manual volume damper downstream of flow sensors.
END OF SECTION 233300
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SECTION 233421
ENERGY RECOVERY VENTILATORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Heat recovery ventilator (Small core, 500 CFM indoor)
1.02 RELATED SECTIONS

A. Specification Section 233100 - HVAC Ducts and Casings.
B. Specification Section 233300 - Air Duct Accessories.
C. Specification Section 23 2923 - Variable Frequency Drives

1.03 SYSTEM DESCRIPTION
A. Unit is capable of transferring sensible and latent energy as listed in the equipment schedule.
B. Unit is designed to be used as a stand-alone energy recovery ventilator or an energy recovery

component in a dedicated HVAC system or as a complete ventilation/HVAC unit with the
addition of optional heat/cool accessory modules.

C. Energy recovery wheel to be factory installed in unit.
1.04 QUALITY ASSURANCE

A. Unit shall be constructed in accordance with CSA C22.2 and UL 1995 and shall carry the ETLus
and ETLc label of approval.

B. Insulation shall comply with NFPA 90A requirements for flame spread and smoke generation.
C. Airflow data shall comply with AMCA 210 method of testing.
D. All units shall be run tested prior to shipment.

1.05 DELIVERY, STORAGE HANDLING
A. Unit shall be stored and handled per unit manufacturer's recommendations.

1.06 REFERENCES
A. AMCA 99 - Standards Handbook
B. AMCA 210 - Laboratory Methods of Testing Fans for Rating Purposes
C. AMCA 261 - Directory of Products Licensed to Bear the AMCA Certified Ratings Seal
D. AMCA 300 - Test Code for Sound Rating Air Moving Devices
E. AMCA 301 - Method of Publishing Sound Ratings for Air Moving Devices
F. NEMA MG1 - Motors and Generators
G. NFPA 96 - Installation of Equipment for the Removal of Smoke and Grease Vapors from

Commercial Cooking Equipment
H. UL 705 - Power Ventilators

1.07 SUBMITTALS
A. Product Data:  Provide data on fans and accessories including fan curves with specified

operating point clearly plotted, power, RPM, sound power levels at rated capacity, and electrical
characteristics and connection requirements.

B. Manufacturer's Instructions:  Indicate installation instructions.
1.08 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years experience.
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1.09 REGULATORY REQUIREMENTS
A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories

Inc., as suitable for the purpose specified and indicated.
PART 2  PRODUCTS
2.01 HEAT RECOVERY VENTILATOR (SMALL CORE, 500 CFM INDOOR)

A. Manufacturers:
1. Greenheck
2. Renewaire
3. Soler and Palau
4. Engineer approved equal.

B. Energy Recovery Cell (ERC): The air-to-air energy recovery unit shall be supplied with a flow
Energy Recovery Cell that has a continuous formed transfer surface made from aluminum.  The
ERC shall withstand ten inch (10") of differential pressure.  All efficiencies are derived from the
ASHRAE-84 1991 Standard.

C. Unit Structure: The cabinet shall be made from 20 gauge galvanized steel.  All joints and
penetrations shall be sealed.  The inner walls, floor and ceiling shall be insulated with one inch
of 3 lb. density fiberglass insulation with an aluminum foil outer vapor seal.  The unit has sealed
condensate pans with 1/2 inch female pipe thread drain connections through the side of the unit
to be field piped by the installer.

D. Electrical:  All electrical components are UL listed.  The wiring is performed according to NEC,
UL and ETL standards.  The complete assembly is ETL listed.  The unit shall be wired for a
single point 115 VAC field electrical connections.

E. Blowers: The supply and exhaust blowers shall be double width, double inlet, forward curved,
multi-speed direct drive centrifugal blowers with ODP motors.  The blower/motor assemblies are
isolated from the unit with flexible canvas duct connections and mounted on RIS isolators.

F. Air Filters:  The supply air shall be filtered with two inch 30% pleated filters.  The filters shall be
held in place with a slide rack for ease in changing filters.  Dual filters required.

G. Defrost control shall be accomplished by opening the circuit to the supply blower momentarily,
preventing any frosting of the cell.

H. Options:  Dual filters multi-speed switch.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Secure roof or wall exhausters with cadmium plated steel lag screws to roof curb or structure.
C. Extend ducts to roof or wall exhausters into roof curb or structure.  Counterflash duct to roof or

wall opening.
D. Provide sheaves required for final air balance.
E. Install backdraft dampers on inlet to roof and wall exhausters.
F. Do not operate fans until ductwork is clean, filters are in place, and bearings are lubricated.
G. If equipment is to be operated prior to building turn over to the owner, the mechanical contractor

must install filter media on all return and exhaust grilles.
H. Install motorized control dampers on the intake and exhaust ducts serving the energy recovery

ventilator.
3.02 SCHEDULES

A. See drawings.
END OF SECTION 233421
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SECTION 233700
AIR OUTLETS AND INLETS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Diffusers/registers/grilles
B. Louvers

1.02 REFERENCES
A. ADC 1062 - Certification, Rating and Test Manual
B. AMCA 500 - Test Method for Louvers, Dampers and Shutters
C. ARI 650 - Air Outlets and Inlets
D. ASHRAE 70 - Method of Testing for Rating the Air Flow Performance of Outlets and Inlets
E. SMACNA - HVAC Duct Construction Standard - Metal and Flexible
F. NFPA 70 - National Electrical Code
G. NFPA 90A - Installation of Air Conditioning and Ventilating Systems

1.03 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. Review ceiling type and style before
submitting.   Submit schedule of outlets and inlets showing type, size, location, application, and
noise level.

1.04 PROJECT RECORD DOCUMENTS
A. Record actual locations of air outlets and inlets.

1.05 QUALITY ASSURANCE
A. Test and rate air outlet and inlet performance in accordance with ADC Equipment Test Code

1062 and ASHRAE 70.
B. Test and rate louver performance in accordance with AMCA 500.

1.06 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing the products specified in this section with

minimum three years experience.
PART 2  PRODUCTS
2.01 DIFFUSERS/REGISTERS/GRILLES

A. Manufacturers:
1. Titus
2. Carnes
3. Tuttle & Bailey
4. Price Ind.
5. Krueger
6. Nailor
7. Engineer approved equal.

B. Refer to schedule on drawings for style, size, and finish.
2.02 LOUVERS

A. Manufacturers:
1. Ruskin
2. American Warming
3. Louvers and Dampers, Inc.
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4. Pottorff
5. Greenheck
6. United Enertech
7. Air Balance
8. Engineer approved equal.

B. Type: Drainable blades on 37-1/2 degree slope, heavy channel frame bird screen with 1/2 inch
square mesh for exhaust and 3/4 inch for intake. (See drawings).

C. Fabrication: Extruded aluminum, 0.080 inch thick welded assembly with factory anodized finish.
Color to be selected by architect.  Architect has authority to select multiple colors.

D. Mounting: Furnish with exterior flat flange for installation.  Verify with architect prior to ordering.
E. Interior louvers shall be constructed of 0.125 inch thickness with welded construction.
F. Refer to drawings for louver dimensions.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Check location of outlets and inlets and make necessary adjustments in position and type to

conform to architectural features, symmetry, and lighting arrangement.
C. Install diffusers to ductwork with airtight connection.
D. Provide balancing dampers on duct take-off to diffusers, grilles and registers, despite whether

dampers are specified as part of the diffuser or grille and register assembly.
E. Paint ductwork visible behind air outlets and inlets matte black.
F. Provide a cable operated damper or access panel where a balancing damper is located above

gypsum ceilings or in an inaccessable location. Externally cable operated damper shall be
similar to Ruskin ZCDR25.

3.02 SCHEDULES
A. See drawings.

END OF SECTION 233700
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SECTION 235100
BREECHINGS, CHIMNEYS AND STACKS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Category IV positive pressure vent pipe
1.02 REFERENCES

A. ASTM A167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip
B. ASTM A525 - Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, General

Requirements
C. ASTM A527 - Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, Lock-Forming

Quality
D. ASTM A569 - Steel, Sheet and Strip, Carbon (0.15 Maximum Percent) Hot-Rolled Commercial

Quality
E. NFPA 54 (ANSI Z223.1) - The National Fuel Gas Code
F. NFPA 70 - National Electrical Code
G. NFPA 211 - Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Appliances
H. SMACNA - HVAC Duct Construction Standards - Metal and Flexible
I. UL 103 - Standard for Factory Built Low Heat Chimneys
J. UL 378 - Standard for Draft Equipment
K. UL 441 - Standard for Gas Vents
L. UL 641 - Standard for Low Temperature Venting Systems
M. UL 959 (ANSI Z181.1) - Medium Heat Appliance Factory Built Chimneys

1.03 DEFINITIONS
A. Breeching: Vent Connector.
B. Chimney: Primarily a vertical shaft enclosing at least one vent for conducting flue gases

outdoors.
C. Smoke Pipe:  Round, single wall vent connector.
D. Vent: That portion of a venting system designed to convey flue gases directly outdoors from a

vent connector or from an appliance when a vent connector is not used.
E. Vent Connector: That part of a venting system that conducts the flue gases from the flue collar

of an appliance to a chimney or vent, and may include a draft control device.
1.04 DESIGN REQUIREMENTS

A. Factory built vents and chimneys used for venting natural draft appliances shall comply with
NFPA 211 and be UL listed and labeled.

1.05 SUBMITTALS
A. Shop Drawings: Indicate general construction, dimensions, weights, support and layout of

breechings. Submit layout drawings indicating view and elevations.
B. Product Data: Provide data indicating factory built chimneys, including dimensional details of

components and flue caps, dimensions and weights, electrical characteristics and connection
requirements.

1.06 REGULATORY REQUIREMENTS
A. Conform to applicable codes for installation of gas and oil burning appliances and equipment.
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B. Products Requiring Electrical Connection: Listed and classified by Underwriters' Laboratories,
Inc., as suitable for the purpose specified and indicated.

PART 2  PRODUCTS
2.01 CATEGORY IV POSITIVE PRESSURE VENT PIPE FOR CONDENSING APPLIANCES

A. For flue pipes 6" and smaller (Polypropylene)
1. Manufacturers

a. Centrotherm “Innoflue”
b. Duravent PolyPro
c. Z-Flex Z-Dens
d. Polyflue
e. Engineer approved equal

2. General: Category IV positive pressure Polypropylene vent piping for use with condensing
appliances.  Clearance to combustibles shall be zero (0”) inches for flue temperatures
below 194 deg F.

3. Listings: UL C-S636. Appliance manufacturer shall approve polypropylene pipe as an
acceptable venting material.

4. Pipe Material: Rigid Polypropylene capable of withstanding 230 deg F continuous
temperature. Piping located on the exterior of the building or exposed to sunlight shall be
UV stabilized. Flexible piping is not acceptable.

5. Joints and Gaskets: EPDM flexible gaskets and locking bands provided by the pipe
manufacturer. Pressure rating of 20” W.C. Joining system shall not require primer or glue.

6. Terminations: UV stabilized terminations shall be a 90 deg elbow down or a tee fitting. All
terminations shall be approved by the appliance manufacturer. Roof termination shall be
provided with the pipe manufacturer’s roof flashing (flat and sloped roofs). Concentric
terminations shall only be used if allowed by the appliance manufacturer. All terminations
shall have a bird screen.

7. Condensate fittings: Provide manufacturer’s condensate collection fittings at all low points
in the flue pipe system. Route drainage fittings to a floor drain.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install in accordance with applicable codes.
C. Support breechings from building structure, rigidly with suitable ties, braces, hangers and

anchors to hold to shape and prevent buckling.  Support vertical breechings, chimneys and
stacks at twelve foot spacing, to adjacent structural surfaces or at floor penetrations.

D. Refer to SMACNA HVAC Duct Construction Standards - Metal and Flexible for equivalent duct
support configuration and size.

E. Install concrete inserts for support of breechings, chimneys, and stacks in coordination with
formwork.

F. Coordinate installation of dampers and induced draft fans.
G. Maintain UL listed minimum clearances from combustibles for type #B double wall gas vents. 

Assemble pipe and accessories as required for complete installation.
H. Install vent dampers, locating close to draft hood collar and secured to breeching.
I. Assemble and install stack sections in accordance with NFPA 82, industry practices and in

compliance with UL listing.  Join sections with acid-resistant joint cement to ASTM C105. 
Connect base section to foundation using anchor lugs.

J. Level and plumb chimney and stacks.
K. Clean breechings, chimneys, and stacks during installation removing dust and debris.
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L. Provide slip joints permitting removal of appliances without removal or dismantling of
breechings, breeching insulation, chimneys, or stacks.

M. Provide minimum length of breeching to connect appliance to chimney.  Provide type "B"
chimney continuously from appliances.

3.02 SCHEDULES
A. See drawings for information on BTU input to stack and required elevations.

END OF SECTION 235100
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SECTION 235400
FURNACES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Furnaces
B. Evaporator coil units
C. Condensing units
D. Thermostats

1.02 RELATED SECTIONS
A. Specification Section 23 0553 – Identification for HVAC Piping and Equipment
B. Specification Section 230713 - Duct Insulation
C. Specification Section 23 1123 – Natural Gas and Propane Piping
D. Specification Section 23 2300 – Refrigerant Piping and Specialties

1.03 REFERENCES
A. ANSI/AHRI 210/240 - Performance Rating of Unitary Air-Conditioning & Air-Source Heat Pump

Equipment
B. ANSI/AHRI 270 - Sound Rating of Outdoor Unitary Equipment
C. ANSI/AHRI 520 – Performance Rating of Positive Displacement Condensing Units
D. ASHRAE 23 – Methods of Testing for Rating the Performance of Positive Displacement

Refrigerant Compressors and Condensing Units That Operate at Subcritical Temperatures
E. ASHRAE 15 - Safety Code for Mechanical Refrigeration
F. ASHRAE 52 - Method of Testing Air Cleaning Devices Used in General Ventilation for

Removing Particulate Matter
G. ASHRAE 90 - Energy Conservation in New Building Design
H. ASHRAE 103 - Method of Testing for Annual Fuel Utilization Efficiency of Residential Central

Furnaces and Boilers
I. NFPA 54 (AGA Z223.1) - National Fuel Gas Code
J. NFPA 90A - Installation of Air Conditioning and Ventilating Systems
K. NFPA 90B - Installation of Warm Air Heating and Air Conditioning Systems
L. NFPA 211 - Chimneys, Fireplaces, Vents, and Solid Fuel Burning Appliances
M. UL 207 - Refrigerant-Containing Components and Accessories, Non-Electrical

1.04 SUBMITTALS
A. Product Data:  Provide rated capacities, weights, accessories, electrical nameplate data and

wiring diagrams and unit supports.
B. Shop Drawings:  Indicate assembly, required clearances, location and size of field connections.
C. Design Data:  Indicate refrigerant pipe sizing and routing.
D. Manufacturer's Instructions:  Indicate rigging, assembly and installation instructions.
E. Project Record Documents:  Record actual locations of components and connections.
F. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating

installation instructions, maintenance and repair data, and parts listing.
G. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out in owner's

name and registered with manufacturer.
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1.05 REGULATORY REQUIREMENTS
A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories

Inc., as suitable for the purpose specified and indicated.
1.06 WARRANTY

A. Comprehensive parts and labor warranty for furnace, condensing unit and thermostat for 12
months after start of beneficial use by owner or 18 months after date of shipment from factory,
whichever is sooner.

B. Parts warranty for compressor from end of comprehensive warranty until four years later.
C. Parts warranty for heat exchanger from end of comprehensive warranty until nine years later.
D. Warranties must not be pro-rated.

PART 2  PRODUCTS
2.01 FURNACES (GAS FIRED)

A. Manufacturer:
1. Lennox
2. Carrier
3. Trane
4. Heil
5. York
6. Daikin
7. Goodman
8. Engineer approved equal.

B. Units: Self-contained, packaged, factory assembled, pre-wired unit consisting of cabinet, supply
fan, natural gas heating section, controls, and accessories; wired for single power connection
with control transformer.

C. Airflow Configuration:  See schedule on drawings.
D. Heating: Two stage natural gas fired.
E. Electric Refrigeration:  Refrigerant cooling coil and outdoor package containing compressor,

condenser coil and condenser fan.
F. Accessories: See schedule on drawings.
G. Provide with factory external filter cabinet with four inch (4”) thick MERV 13 filter.
H. Cabinet: Steel with baked enamel finish, easily removed and secured access doors with safety

interlock switches, fiberglass insulation with reflective liner.
I. Supply Fan: Centrifugal type rubber mounted.
J. Motor: Multiple speed, permanently lubricated.
K. Heat Exchanger:  Aluminized steel welded construction with aluminum finned stainless steel

tube condensing coil.
L. Gas Burner:

1. Sealed combustion with blower.
2. Gas valve provides 100% safety gas shut-off; 24 volt combining pressure regulation, safety

pilot, pilot filtration, and automatic electric valve.
3. Electronic pilot ignition with electric spark igniter.
4. Non-corrosive combustion air blower with permanently lubricated motor.

M. Gas Burner Safety Controls:
1. Thermocouple Sensor:  Prevents opening of gas valve until pilot flame is proven and stops

gas flow on ignition failure.
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2. Limit Control:  Fixed stop at maximum permissible setting, de-energizes burner on
excessive bonnet temperature, automatic resets.

N. Operating Controls:
1. Room Thermostat:  Cycles burner to maintain room temperature setting.
2. Supply Fan Control:  Energize from bonnet temperature independent of burner controls

with adjustable timed off delay and fixed timed on delay with manual switch for continuous
fan operation.

O. Performance:
1. Ratings:  Energy Efficiency Rating (EER) not less than requirements of ASHRAE 90A;

seasonal efficiency to ASHRAE 103.
2. Refer to Furnace Schedule.  Gas heating capacities are sea level ratings.

2.02 EVAPORATOR COIL UNITS
A. Manufacturers:

1. Match furnace manufacturer.
B. Construction and Ratings:  In accordance with ANSI/ARI 210/240 and UL 207.
C. Evaporator Coil:  Copper tube aluminum fin assembly, galvanized drain pan, drain connection,

refrigerant piping connections, restricted distributor or thermostatic expansion valve, steel
cabinet with baked enamel finish and insulation.

D. Cooling Capacity: See schedule on drawings.
2.03 CONDENSING UNITS

A. Manufacturer:
1. Match furnace manufacturer.

B. Construction and Ratings:  In accordance with ANSI/AHRI 210/240, and UL 207.  Testing: 
ASHRAE 14.

C. Compressor:  ANSI/AHRI 520; Scroll; hermetic, 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.

D. Refrigeration Accessories:  Filter drier, high pressure switch, low pressure switch, service
valves and gauge ports, and thermometer well.  Provide refrigerant lines, factory cleaned, dried,
pressurized and sealed with insulated suction line.

E. Air Cooled Condenser:  ANSI/AHRI 520; aluminum fin and copper tube coil with direct drive
axial propeller fan resiliently mounted, and galvanized fan guard.  See capacity schedule on the
drawings.

F. Electrical Characteristics: See schedule on the drawings.
G. Disconnect Switch:  Field mounted disconnect by electrical contractor.
H. Refrigeration Operating Controls:

1. Room Thermostat:  Cycles condensing unit and supply fan to maintain room temperature
setting.

2.04 THERMOSTATS
A. Manufacturer:

1. Honeywell Vision Pro 8000
2. Lennox Comfortsense
3. White-Rodgers
4. Engineer approved equal.

B. Electric Solid State Micro-Computer Based Room Thermostat:
1. Minimum of two stages of [gas heat and two stages of cooling.
2. Touch screen.
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3. Preferential rate control to minimize overshoot and deviation from setpoint.
4. Set-up for four separate temperatures per day.
5. Instant override of setpoint for continuous or timed period from one hour to 31 days.
6. Short cycle protection.
7. Programming based on every day of the week.
8. Selection features including degree F or degree C display, 12 or 24 hour clock, keyboard

disable, and fan on-auto.
9. Battery replacement without program loss.
10. Keypad lockout.
11. Early startup capabilities to reach setpoint at desired time of day.
12. Thermostat Display:

a. Time of day.
b. Actual room temperature.
c. Programmed temperature.
d. Programmed time.
e. Duration of timed over ride.
f. Day of week.
g. System Mode Indication:  Heating, cooling, auto, off, fan auto, fan on.

1) If schedule is in occupied the fan shall run. Cycle heating or cooling with
demand.

2) Remind user to replace filter after 90 fan run days.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that the floors are ready for installation of units and openings are as indicated on the shop
drawings.

B. Verify proper power supply is available for furnace and condenser package.
C. Verify proper fuel supply is available for connection.

3.02 INSTALLATION
A. Install in accordance with NFPA 90A and NFPA 90B.
B. Install gas fired furnaces in accordance with ANSI Z223.1 NFPA 54.
C. Provide vent connections in accordance with NFPA 211.
D. Install refrigeration systems in accordance with ASHRAE 15.
E. Mount air-cooled condensing unit on four-inch concrete pad on grade or on rooftop supports.

See drawings for location.
F. This contractor is responsible for all control wiring.
G. Provide a one-hour enclosure around PVC intake and vent piping located in a ceiling return air

plenum.
H. Insulate vent and intake piping in attic space in accordance to manufacturer's

recommendations.
I. All thermostats shall be installed per all applicable ADA Codes and Guidelines.
J. Pipe drain from cooling coils and humidifiers to nearest floor drain. Install per manufacturer’s

instructions.
K. Refrigerant piping shall be sized and installed per manufacturer requirements. Provide

necessary accessories for long-line application as required.
END OF SECTION 235400
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SECTION 238101
TERMINAL HEAT TRANSFER, CONVECTION HEATING, AND COOLING UNITS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Electric wall heaters
B. Electric unit heaters

1.02 REFERENCES
A. NFPA 70 - National Electrical Code
B. UL 303 - Refrigeration and Air-Conditioning Condensing and Compressor Units

1.03 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. 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.

3. Indicate mechanical and electrical service locations and requirements.
C. Manufacturer's Instructions: Indicate installation instructions and recommendations.
D. Project Record Documents: Record actual locations of components and locations of access

doors in radiation cabinets required for access or valve.
E. Operation and Maintenance Data: Include manufacturers descriptive literature, operating

instructions, installation instructions, maintenance and repair data, and parts listings.
F. Warranty: Submit manufacturer's warranty and ensure forms have been completed in owner's

name and registered with manufacturer.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three-years experience.

1.05 REGULATORY REQUIREMENTS
A. Products Requiring Electrical Connection: Listed and classified by Underwriters' Laboratories,

Inc., as suitable for the purpose specified and indicated.
1.06 WARRANTY

A. Provide one-year manufacturer’s warranty for condensing units and compressors.
PART 2 PRODUCTS
2.01 ELECTRIC WALL HEATERS

A. Manufacturers:
1. Berko
2. Heatrex
3. Indeeco
4. Markel
5. Raywall
6. Engineer approved equal.

B. Coils: Industrial grade steel finned tubular elements.
C. Cabinet: 18 gauge steel housing (4-1/2” deep) with Extruded aluminum heavy duty architectural

grille.  Provide surface, recessed, or semi-recessed mount kit. Confirm mounting type with the
design team.
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D. Finish: Polyester powder paint finish. Architect shall select color from standard color chart.
E. Fans: Propeller fan, statically and dynamically balanced, direct driven, permanently lubricated

bearings.
F. Motor: Permanently lubricated, totally enclosed motor.
G. Control: Integral thermostat with Fan On/Auto switch.
H. Electrical: Integral disconnect switch.
I. Submit color chart for architectural approval.

2.02 ELECTRIC UNIT HEATERS
A. Manufacturers:

1. Berko
2. Heatrex
3. Indeeco
4. Markel
5. QMark
6. Raywall
7. Engineer approved equal.

B. Heating Elements: Industrial grade stainless steel tubular elements in 2-10 KW units and steel
finned tubular elements in 15-60 KW units.

C. Cabinet: 18 gauge galvanized steel with polyester powder coat finish. Color as selected by the
architect.

D. Outlet Grille: Adjustable louvers with protective mesh screen.
E. Fan: Direct drive propeller type statically and dynamically balanced with permanently lubricated

bearings.
F. Motor: Blow through, totally enclosed, thermally protected motor.
G. Mounting: Factory assembled wall or ceiling hanger.
H. Control: Provided with wall mounted thermostat.
I. Electrical: Manufacturer’s integral disconnect switch.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install equipment exposed to finished areas after walls and ceilings are finished and painted.

Avoid damage.
C. Protection: Provide finished cabinet units with protective covers during balance of construction.
D. Unit Heaters: Hang from building structure with pipe hangers anchored to building, not from

piping. Mount as high as possible to maintain greatest headroom unless otherwise indicated.
E. Cabinet Unit Heaters: Install as indicated. Coordinate to assure correct recess size for recessed

units.
F. Install electric heating equipment, including devices furnished by the manufacturer, but not

factory mounted. Furnish copy of manufacturer's wiring diagram submittal. Install electrical
wiring in accordance with manufacturer's submittals.

3.02 CLEANING
A. After construction is completed, including painting, clean exposed surfaces of all units. Vacuum

clean the coils and inside of the cabinets.
B. Touch-up marred or scratched surfaces of factory-finished cabinets using finish materials

furnished by the manufacturer.
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C. Install new filters.
3.03 SCHEDULES

A. See drawings.
END OF SECTION 238101
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SECTION 238126
DUCTLESS SPLIT SYSTEM UNITS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Single zone unit
1.02 RELATED SECTIONS

A. Specification Section 23 2300 - Refrigerant Piping
1.03 REFERENCES

A. AHRI 210/240 - Standard for Performance Rating of Unitary Air-Conditioning & Air-Source Heat
Pump Equipment

B. AHRI 270 - Standard for Sound Performance Rating of Outdoor Unitary Equipment
C. AHRI 365 - Standard for Performance Rating of Commercial and Industrial Unitary

Air-Conditioning Condensing Units
D. ASHRAE 15 - Safety Standard for Refrigeration Systems
E. ASHRAE 90.1 - Energy Standard for Buildings except Low-Rise Residential Buildings
F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum)
G. NEMA MG 1 - Motors and Generators
H. NFPA 70 - National Electrical Code
I. UL 207 - Refrigerant-Containing Components and Accessories, Non-Electrical
J. UL 1995 - Heating and Cooling Equipment

1.04 SUBMITTALS
A. Product Data: Provide typical catalog of information including rated capacities, furnished

specialties, accessories, and arrangements.
B. Shop Drawings:

1. Indicate cross sections of cabinets, grilles, bracing and reinforcing, and typical elevations.
2. Submit schedules of equipment and enclosures typically indicating length and number of

pieces of element and enclosure, and comparison of specified heat required to actual heat
output provided.

3. Indicate mechanical and electrical service locations and requirements.
C. Manufacturer's Instructions: Indicate installation instructions and recommendations.
D. Project Record Documents: Record actual locations of components and locations of access

doors in radiation cabinets required for access or valve.
E. Operation and Maintenance Data: Include manufacturer’s descriptive literature, operating

instructions, installation instructions, maintenance and repair data, and parts listings.
F. Warranty: Submit manufacturer's warranty and ensure forms have been completed in owner's

name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years experience.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA70,
Article100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C. Energy-Efficiency Ratio and Coefficient of Performance: Equal to or greater than prescribed by
ASHRAE90.1.
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D. The system components must be tested in accordance with the AHRI standard that applies to
the particular component. All outside unit sound data presented must be determined using AHRI
270 methods.

1.06 REGULATORY REQUIREMENTS
A. Products Requiring Electrical Connection: Listed and classified by Underwriters' Laboratories,

Inc. or ETL, as suitable for the purpose specified and indicated.
1.07 WARRANTY

A. Provide five-year manufacturer’s parts and defects warranty from time of installation.
PART 2 PRODUCTS
2.01 SINGLE ZONE SYSTEM

A. Manufacturers
1. Daikin
2. Fujitsu
3. Friedrich
4. LG
5. Mitsubishi
6. Panasonic
7. Samsung
8. Engineer approved equal.

B. Summary: Heat Pump split-system air conditioning consisting of separate evaporator-fan and
compressor-condenser components. Units shall be a variable capacity, single zone system.

C. Indoor Units: Self contained fully factory assembled, wired and run tested prior to shipment.
Contained within the indoor unit shall be all factory wiring, piping, control circuit board, fan, and
fan motor. The unit shall have a self-diagnostic function, 3-minute restart time delay
mechanism, an auto restart function, an emergency / test operation. Indoor unit shall be
charged with dry air before shipment from factory.
1. Cabinet:

a. The cassette cabinet shall be of galvanized steel construction with high density foam
insulation.

b. The cassette face shall have a white finish.
c. The cassette shall be capable of four direction adjustable air discharge.
d. The cassette cabinet shall have a have knock-out provisions for a ventilation air

intake connection.
2. Fan:

a. The indoor unit fan shall be an assembly with a direct driven fan powered by a single
motor.

b. The fan shall be statically and dynamically balanced with permanently lubricated
bearings.

c. The indoor fan shall have no less than three fan speeds.
3. Filter:

a. Return air shall be filtered by means of an easily removed, washable, mold resistant
filter.

4. Coil:
a. The indoor unit coil shall be of nonferrous construction with smooth plate fins on

copper tubing.
b. All tube joints shall have corrosion resistant alloy brazing.
c. The coils shall be pressure tested at the factory.
d. A sloped, corrosion resistant condensate pan with drain shall be provided under the

coil.



Clinton County Conservation 
Office Renovation
Grand Mound, Iowa 

Origin Design Project No. 22163 DUCTLESS SPLIT SYSTEM UNITS
238126 - 3

e. Provide a condensate pump with 20” of lift for discharge of condensate from drain
pan.

f. The condensate pump shall be mounted within the indoor unit casing.
5. Electrical:

a. The indoor unit shall be powered and controlled directly from the outdoor unit
providing both primary power and integrated, by-directional, digital control signal.

b. Indoor unit shall have a wall mounted and hard wired thermostat as shown on the
drawings.

D. Outdoor Units:
1. General: Self-contained, packaged, factory assembled, pre-wired unit consisting of

cabinet, with compressor and condenser.
2. Unit Cabinet:

a. The casing shall be fabricated of galvanized steel with powder coating for corrosion
protection. Assembly hardware shall be cadmium plated or stainless steel.

b. Mounting feet, traverse mounted across the cabinet base pan, welded mount.
3. Fan:

a. The unit shall be furnished with a direct drive, propeller type fan.
b. The condenser fan motor shall be a variable speed, direct current (DC) motor and

shall have permanently lubricated bearings.
c. The fan motor shall be mounted with vibration isolation for quiet operation.
d. The fan shall be provided with a guard to prevent contact with moving parts.

4. Coil:
a. The outdoor unit coil shall be copper with aluminum fins.
b. The coil shall be protected with an integral guard.
c. Refrigerant flow from the outdoor unit to the indoor units shall be independently

controlled by means of an electronic linear expansion valve.
d. Outdoor unit shall be pre-charged with sufficient R-410a to run the system.
e. All refrigerant piping between the outdoor and indoor units shall be sized per the

manufacturer’s recommendations.
5. Compressor:

a. The compressor shall be a high performance, hermetic, inverter driven, variable
speed, dual rotary type.

b. The compressor motor shall be direct current (DC) type equipped with a factory
supplied and installed inverter drive package.

c. The outdoor unit shall be equipped with a suction side refrigerant accumulator.
d. The compressor will be equipped with an internal thermal overload.
e. The compressor shall be mounted to avoid the transmission of vibration.
f. The compressor shall have a low ambient kit to allow cooling down to 0 deg F.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install equipment exposed to finished areas after walls and ceilings are finished and painted.

Avoid damage.
C. Protection: Provide finished cabinet units with protective covers during balance of construction.
D. Install refrigeration systems in accordance with ASHRAE 15.
E. Mount air-cooled outdoor condensing unit on rooftop supports or ground mounted stand. Refer

to manufacturer’s instructions for minimum height. See drawings on location.
F. Mechanical contractor shall run control wiring form outdoor unit to each indoor unit. Install wired

thermostat as shown on the drawings.
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3.02 CLEANING
A. After construction is completed, including painting, clean exposed surfaces of all units. Vacuum

clean the coils and inside of the cabinets.
B. Touch-up marred or scratched surfaces of factory-finished cabinets using finish materials

furnished by the manufacturer.
C. Install new filters.

END OF SECTION 238126
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SECTION 238216
AIR COILS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electric coils
1.02 RELATED SECTIONS

A. Specification Section 23 3100 - HVAC Ducts and Casings
1.03 REFERENCES

A. AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils
B. SMACNA - HVAC Duct Construction Standards, Metal and Flexible
C. NFPA 70 - National Electrical Code

1.04 SUBMITTALS
A. Product Data:  Provide coil and frame configurations, dimensions, materials, rows, connections

and rough-in dimensions.
B. Shop Drawings:  Indicate coil and frame configurations, dimensions, materials, rows,

connections and rough-in dimensions.
C. Certificates:  Certify coil capacities, pressure drops, and selection procedures meet or exceed

specified requirements.
D. Warranty:  Submit manufacturer warranty and ensure forms have been completed in owner's

name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years experience.

1.06 REGULATORY REQUIREMENTS
A. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories

Inc., as suitable for the purpose specified and indicated.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect coil fins from crushing and bending by leaving in shipping cases until installation, and by
storing indoors.

B. Protect coils from entry of dirt and debris with pipe caps or plugs.
PART 2  PRODUCTS
2.01 ELECTRIC COILS

A. Manufacturers:
1. INDEECO "QUA" Slip In
2. Brasch
3. Engineer approved equal.

B. Approvals: Heaters and panel boards shall meet the requirements of the NEC and shall be
listed by UL for zero clearance to combustible surfaces and for use with heat pumps and air
conditioning equipment.

C. Heating elements shall be open coil, 80% nickel, 20% chromium, Grade A resistance wire. 
Type "C" alloys containing iron or other alloys are no acceptable.  Coils shall be machine
crimped into stainless steel terminals extending at least one inch into the air stream and all
terminal hardware shall be stainless steel.  Coil shall be supported by ceramic bushings staked
into supporting brackets.
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D. Heater frames and terminal boxes shall be corrosion resistant steel.  The terminal box shall be
NEMA 1 construction and shall be provided with a hinged, latching cover and multiple
concentric knockouts for field wiring.

E. All heaters shall be furnished and with a disc type, automatic reset thermal cutout for primary
over temperature protection.  All heaters shall also be furnished with disc type, load carrying
manual rest thermal cutouts, factory wired in series with heater stages for secondary protection.
 Heat limiters or other fusible over temperature devices are not acceptable.

F. Heaters shall be rated for the voltage, phase and number of heating stages indicated in the
schedule.  All three phase heaters shall have equal, balanced, three phase stages.  All internal
wiring shall be stranded copper with 105 degree C insulation and shall be terminated in crimped
connectors or box lugs.

G. Terminal blocks shall be provided for all field wiring and shall be sized for installation of 75
degree C copper wire rated in accordance with NEC requirements.

H. Heaters shall be furnished either with the control option specified in the schedule and described
or with the specific components listed in the schedule.

I. Thermal cutouts, airflow switch, contactors, fuses (if over 48 amps), controls, circuit transformer
(where required) and built-in, snap-acting, door interlocked disconnect switch.

J. Electrical Characteristics:  See drawings.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturers written instructions.
B. Install in ducts and casings in accordance with SMACNA HVAC Duct Construction Standards,

Metal and Flexible.
C. Support coil sections independent of piping on steel channel or double angle frames and secure

to casings.
D. Provide frames for maximum three coil sections.
E. Arrange supports to avoid piercing drain pans.
F. Provide airtight seal between coil and duct or casing.
G. Protect coils to prevent damage to fins and flanges.  Comb out bent fins.
H. Install coils level.
I. Electric Duct Coils:  Wire in accordance with NFPA 70.

3.02 SCHEDULE
A. See drawings.

END OF SECTION 238216
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SECTION 260050
BASIC ELECTRICAL REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Basic Electrical Requirements specifically applicable to Electrical Division Specification
Sections.

B. Division 26 Specification requirements also include, by reference, all Division 00 and 01
specification sections.  This contractor is responsible to review these specification sections. 
Requirements of these specification sections are included as a part of this contract.

C. Division 26 Specification requirements also include, by reference,  Specification Section 08
7100 - Door Hardware.  Review and inclusion of the electrical requirements of this specification
section are included as a part of this contract.

1.02 OWNER OCCUPANCY
A. The owner will not occupy the premises during the construction period.
B. Limit use of site and premises to allow owner occupancy.
C. Cooperate with the owner to minimize conflict and to facilitate owner's operations.
D. Schedule the work to accommodate this requirement.

1.03 REGULATORY REQUIREMENTS
A. This contractor shall give proper authorities all requisite notices relating to work in their charge,

obtain official permits, licenses for temporary construction and pay proper fees for it.
B. This contractor is to be solely answerable for and shall promptly make good all damage, injury

or delay to other contractors, to neighboring premises or to persons or property of the public by
themselves, by their employees or through any operation under their charge, whether in the
contract or extra work.

C. No attempt has been made to reproduce in these specifications any of the rules or regulations
contained in city, state or federal ordinances and codes pertaining to the work covered by these
specifications that the contractor be thoroughly familiar with all such ordinances and codes.

D. The fact that said various rules, regulations and ordinances are not repeated in this specification
does not relieve the contractor of the responsibility of making the entire installation in
accordance with the requirement of those authorities having jurisdiction.

E. All work shall comply with the applicable recommendations of:
1. The National Board of Fire Underwriters
2. The ANSI-NFPA 70 National Electrical Code
3. The National Fire Protection Association (NFPA)
4. The Occupations Safety and Health Act (OSHA)
5. IBC Building Code (current) and any current applicable city building and or electrical codes.
6. Fire Protection: Conform to International Fire Code (IFC) and NFPA.
7. International Energy Conservation Code (IECC)

F. Obtain permits and request inspections from authority having jurisdiction.
G. Conform to latest approved versions of codes.

1.04 PROJECT/SITE CONDITIONS
A. Install work in locations shown on drawings unless prevented by project conditions.
B. Prepare drawings showing proposed rearrangement of work to meet project conditions,

including changes to work specified in other sections.  Obtain permission of owner and
architect/engineer before proceeding.
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C. This contractor, before submitting their bid, shall visit the site of the project to familiarize
themselves with locations and conditions affecting their work.

D. It is the intent of this specification that the contractor furnish all labor and material required to
complete the installation as outlined in the drawings and specifications.  No additions to the
contract price will be allowed due to the failure of this contractor to properly evaluate the effect
of existing conditions on the work to be done under this contract.

E. Whenever renovation or remodeling or relocation of existing equipment is included in the
contract, it is imperative that all locations of existing wiring conduits, electrical panels,
equipment, services and grades be noted on the job site before bid is submitted and that all
elevations and grades be verified before roughing in new work.

F. This contractor shall provide, as necessary, for the installation of their work and in accordance
with materials other than the structure.

1.05 SEQUENCING AND SCHEDULING
A. This contractor shall arrange their work in order that it progresses along with the general

construction of the building.
B. This contractor shall be kept informed as to the work of other trades engaged in the project and

shall execute their work in such a manner so as not to delay or interfere with progress of other
contractors.

C. Where space for mechanical and electrical lines and piping is limited, it is imperative that all
such trades coordinate their work so as to ensure concealment in space provided.  Where
conflict exists, the engineer shall decide priority of space.  If work is not properly coordinated,
the engineer may require removal and relocation of work without additional compensation.

1.06 GUARANTEE
A. This contractor shall guarantee all of the apparatus, materials, equipment furnished, and labor

installed under this contract for a period of one year after date of final acceptance, unless a
longer period is specified.

B. Neither final certificate of payment nor any provisions in the contract documents nor partial or
complete occupancy of premises by owner shall constitute an acceptance for work not done in
accordance with contract documents or relieve the contractor of liability in respect to any
express warranties or responsibility for faulty materials or workmanship.

C. Should any defects arise as the result of defective workmanship or material within the
guarantee period set forth, this contractor shall make the necessary correction at their own
expense.

1.07 ENGINEER APPROVED EQUAL PRODUCTS
A. When the engineer, at the request of the interested parties, including the contractor, supplier

and manufacturer approved "engineer approved equal" products for this project, such products
are approved on the assumption that they will equal or exceed the performance of the products
specified.

B. If such products do not do so after being installed on this project, this contractor shall replace or
modify the particular product as necessary to equal the performance of the products specified at
no expense to the owner, architect or engineer.

C. Request for "engineer approved equal" products shall be received by the architect/engineer
prior to the last addendum being issued.  Requests for substitutions received after this date will
not be considered.  Substitution requests shall clearly state which products are being
considered for substitution.  Substitution requests shall include all pertinent product information
needed to evaluate the substitution as an "equal".

D. Similar products shall be all of the same manufacturers and style.  There is no exception to this
unless prior approval has been granted from engineer.
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1.08 OWNER'S RIGHT OF SALVAGE
A. Before beginning construction, the contractor shall check and verify with the owner each item of

existing equipment that must be removed.
B. The owner will designate which items of material or equipment not reused that they may wish to

keep.  The contractor shall then remove these items with care and store in a location
designated by the owner for the owner's disposal.

C. All other items of equipment to be removed and not specified for reuse in new construction or
reserved by the owner for their use shall become the property of the contractor and shall be
removed from the site.

1.09 PROTECTION AND MAINTENANCE
A. The work covered by these drawings and specifications may involve work in both new and

remodeled areas of the building.
B. Where necessary to connect to any existing utility service, this electrical contractor shall contact

the owner and shall coordinate any building service connection with the owner so that normal
operation to the building is disrupted as little as possible.

C. Any work to be done in existing structures shall be coordinated with the owner and
arrangements made so that traffic flow may be maintained and areas finished where possible
before other areas are begun.

D. This contractor shall protect existing equipment in finished areas from dirt, dust and damage as
a result of their work.

E. Coordinate protection requirements with department heads before beginning construction.
F. Protect any building openings from unauthorized entry.  Coordinate with owner where building

entry must be controlled.
1.10 DEMOLITION

A. This contractor shall be responsible for the demolition and removal of all existing electrical
elements within the project area except as follows:
1. Elements shown on the drawings as "existing to remain and/or to be reused".
2. Elements serving adjacent areas.
3. Elements required for the support of the newly remodeled areas.
4. All elements to be removed are subject to the Owner's Right of Salvage.

B. Preserve services to the existing facility.  Extend/reroute/reconnect the existing systems as
required providing for the continued function of these systems.

1.11 CUTTING AND PATCHING
A. This contractor shall do all cutting and patching necessary for the installation of his work in all

existing and new buildings unless otherwise noted.
B. In areas where the integrity of new or existing fire separation assembly/wall is compromised by

the work, this contractor shall be responsible to patch and/or seal openings as necessary to
maintain and/or return fire separation to rating as required by applicable codes.

C. This contractor shall do all cutting and patching required for his work beyond the remodeled
areas unless otherwise noted.  All finish work shall include patching to match existing adjacent
surfaces.  Painting shall be by others.

1.12 CLEANING AND RUBBISH
A. This contractor, upon completion of their work, shall remove all rubbish and debris resulting

from their operation and shall remove it from site at their own expense.
B. As far as their work is concerned, all equipment shall be cleaned and the premises left in first

class condition.
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C. This contractor shall maintain the work area each day to prevent hazardous accumulation of
waste from their work.

1.13 SEALING AND PENETRATION
A. Clearance around the piping passing through fire or smoke rated construction shall be sealed to

maintain the rated integrity of the construction (1 hr. 2 hrs. etc.).  One and two-hour rated
assemblies are to be patched on both sides of the assembly.

B. This contractor shall verify rating and location of all such construction with the architectural
drawings and seal all penetrations.

C. Manufacturer offering products to comply with the requirements include the following:
1. Dow Corning "Silicone RTV Foam"
2. 3-M Corporation "Fire Barrier Caulk and Putty"
3. Thomas & Betts "Flame Safe Fire Stop System"

D. Installation of these products are to be in strict accordance with the manufacturer's
recommendations.

E. This contractor shall submit shop drawings showing approved sealing assemblies to be utilized
on this project.

1.14 ELECTRICAL CONNECTIONS
A. This contractor shall mount and wire all magnetic starters, thermal protective switches, and

speed changing switches furnished under the mechanical contract and install such starters and
switches and wire them to their respective motors as a part of the electrical contract.

B. All other magnetic starter switches, safety switches and speed control devices indicated on the
electrical drawings or specifications are the responsibility of the electrical contractor to furnish
and install.

C. Unless specifically stated elsewhere, the wiring of the temperature control system shall be the
responsibility of the mechanical contractor.

D. The contractor shall provide line voltage power and rough-in for Fire Alarm system. Coordinate
required line voltage and installation locations prior to bid.

1.15 HAZARDOUS MATERIALS
A. If the contractor stores any hazardous solvents or other materials on the site, they shall obtain

copies of the safety data sheets for the materials and post them at the site.  The contractor shall
inform the owner and all employed of any potential exposure to this material.

B. At no time shall any product containing asbestos be incorporated into the work.
1. If asbestos materials are encountered, report to the owner.  The owner will be responsible

for asbestos removal.
1.16 AS-BUILT DRAWINGS

A. This electrical contractor shall provide (at the conclusion of the project) one clean, non-torn,
neat and legible "as-built" set of drawings to the owner.  These drawings shall show the routing
of conduit, wiring and equipment drawn in at scaled locations.  All circuits shall be labeled and
shall conform to labeled panel breakers.  All dimensions indicated shall be referenced to a
column line.  A set of construction drawings will be furnished for this work.

B. All electrical panels and electrical installed equipment shall be shown on the "as-built" drawings.
C. Refer to General Specification Sections for additional requirements.
D. This contractor shall update these drawings during the project at least once a week.

1.17 ALTERNATES
A. Refer to description of alternate bids under General Specification Sections.
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1.18 REVIEW OF MATERIALS
A. This contractor shall submit to the engineer for review one (1) electronic copy giving a complete

list of materials, fixtures, devices and panels they propose to furnish.  The brochure shall
contain complete information as to the make of equipment, type, size, capacities, dimensions,
and illustration. One of the returned copies shall be kept on the job at all times.

B. Checking of submittal drawings by the engineer does not relieve the contractor of the
responsibility for the accuracy of such drawings and for their conformity to drawings and
specifications unless the contractor notifies engineer, in writing, of such deviation at time such
drawings are furnished.

C. All submittals shall have the date marked on them when the contractor receives them from the
supplier.  Submittals shall be submitted through the contractor and shall not come direct from
the supplier to the architect or engineer.

D. This contractor shall mark the date and sign each set.  This indicates that each of them have
been checked in their entirety before submitting to the engineer.  Submittals that are not dated
and signed by the contractor will not be accepted or checked and will be marked "resubmit" and
sent back to the contractor.

1.19 TEST OF SYSTEMS
A. This contractor shall, before concealed, test all systems installed under this contract as called

for in these specifications and as required by local codes.  Tests shall be made in the presence
of the engineer, local authorities or their duly authorized representative.  Any defects discovered
in testing shall be corrected and the tests repeated until all defects are eliminated.

B. This contractor shall be held responsible for all damage resulting from defects in the system.
C. Each individual feeder circuit shall be tested at the panel and in testing for insulation resistance

to ground; the power equipment shall be connected for proper operation.  In no case shall the
insulation resistance to ground be less than that required by the National Electrical Code (NEC).

D. For 480V systems that are 1,000 amps or greater, this contractor shall provide primary injection
testing to satisfy the requirements of the National Electrical Code (NEC) to ensure the
ground-fault protection system has been performance tested when first installed on-site and
provide a written record of this test to the Owner once completed.

1.20 SCOPE OF WORK
A. This contractor shall furnish all the labor and material necessary to install a complete electrical

system for the building.  The system shall include all items of work as outlined in these
specifications and on the drawings.

B. All work shall be performed by a well-qualified, licensed electrician with a thorough knowledge
of the various systems involved in this building.  It shall be this contractor's responsibility to see
that their employees are familiar with all the various codes and tests applicable to this work.

C. All equipment shall be new and of the type specified by the engineer unless otherwise noted in
these specifications or on the drawings to remain and or be reused.

D. The intent of the specifications and drawings is for complete installation of the systems outlined
in the specifications and drawings so that at the conclusion of construction the system will be
turned over to the owner complete and ready for safe and efficient operation.  The specifications
and drawings cannot deal individually with the many minute items that may be eventually
required by the nature of the systems.

E. This contractor is required to furnish and install all such items normally included on systems of
this type, which, while not mentioned directly herein or on the drawings are obviously essential
to the installation and operation of the system and which are normally furnished on quality
installation of this type.
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F. This contractor, before proceeding with any work, shall review the architectural drawings.  Any
conflict between the electrical and architectural drawings shall be reported to the engineer for
clarification.

G. If there is a discrepancy between the drawings and the specifications or within either document,
the more stringent requirement shall be estimated unless brought to the engineer’s attention
and an addendum is issued for clarification.

H. The Electrical Contractor shall establish electrical utility elevations prior to fabrication and
installation. The Electrical Contractor shall coordinate utility elevations with other trades. All
elevations shall be coordinated with all trades in the field prior to installation. When a conflict
between trades arises, the design team shall be notified immediately prior to further installation
however priority shall be as follows:
1. Lighting Fixtures
2. Gravity flow piping, including steam and condensate.
3. Electrical bus duct.
4. Sheet metal.
5. Cable trays, including access space.
6. Other piping.
7. Conduits and wireway.

1.21 DAILY HOUSEKEEPING AND CLEANING
A. At the end of each workday, the contractor shall remove all of their debris, rubbish, tools, and

surplus materials from the project work area.  The work area shall be broom cleaned and left in
a neat and orderly condition.  The contractor shall not use the owner’s waste disposal facility for
the removal of debris from the project.

B. At end of construction, all equipment shall be cleaned and the premises left in first class
condition as far as this contractor's work is concerned.

1.22 ELECTRICAL UTILITY COMPANY
A. Any fees by the utility company are to be billed directly to the owner.
B. The contractor is required to assist the owner in the preparation of all utility company rebate

forms that deal with equipment furnished and/or installed as a part of this contractor.
1.23 TELECOMMUNICATIONS UTILITY COMPANY

A. Any fees by the telecommunications utility company are to be billed directly to the owner.
B. The contractor shall be required to provide pathways to the property easement and/or

right-of-way.  Final Coordination of conduit routing and termination shall be performed by this
contractor while communicating with each telecommunications utility company.  This shall
include telephone, cable television and internet services to the building.

1.24 WALL CONTINUITY (1 HR.)
A. All items mounted in 1 hr. rated walls requiring an opening larger than a four inch (4") square

(16 sq. inches) require the 1 hr. rating not be degraded.
B. Any branch panel in a 1 hr. wall will require the exterior of the recessed panel be covered with

5/8 inch fire rated gypsum board.  This is true for any device requiring more than a 16 sq. inch
opening.

1.25 TRENCHING AND BACKFILLING
A. Each contractor is responsible for their own individual trenching and backfilling unless otherwise

noted in the drawings or addendum.
B. All underground utilities, telephone conduit, parking lot lighting, tunnels, etc shall be exactly

located prior to digging.  This contractor shall be held responsible for all damages caused by
failure to do so.
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C. Any backfill shall be tamped and compacted to prevent future settling.  The backfill shall be
installed to a smooth and level grade and installed in accordance with local codes.

D. All excess dirt shall be cleared from the area and disposed of as directed by the owner.
E. Refer to architectural specification sections for additional information.

1.26 LOW VOLTAGE CONDUIT INSTALLATION
A. This contractor shall install conduit serving low voltage cables located in all mechanical rooms

and non-accessible areas and exposed structural areas.  Use cable trays in other areas as
indicated on the drawings.  Where cable trays are not accessible, use J-hooks equal to Caddy
Cable CAT.  Provide hooks with closure holes and cable ties.  Mount hooks three foot (3') on
center.

B. This contractor shall install conduit sleeves serving low voltage cables through walls and floors.
C. Refer to other specification sections for additional information.

1.27 TEMPORARY POWER AND LIGHTING
A. Temporary electrical power and lighting necessary for the construction process is the

responsibility of the electrical contractor and shall be included in the base bid amount.
1.28 DIGITAL MEDIA AGREEMENT

A. Computer Aided Drafting (CAD) documents may be available to the contractor for some uses. 
Contact the engineer prior to bidding to determine what information is available to be
transmitted to the contractor in digital form.

B. When documents are determined to be available, and as requested by the contractor, they will
be transmitted upon the completion and execution of the MODUS digital media agreement.   A
service fee for each document transmitted will be assessed to the contractor. Documents will be
transmitted upon payment receipt.  Current service fee is $100.00 per CAD sheet.

1.29 SECURE NETWORKABLE DEVICES
A. Update network devices to the most current software/firmware.
B. Change default password of all networkable devices.

1. Passwords shall have at least eight characters.
2. Include uppercase and lowercase letters, numerals, and special characters

C. Supply MAC address and serial number of all networkable devices.
D. Work with the Owner’s IT department to align to existing IT standards.
E. Provide to the owner a printed and/or electronic spreadsheet log of all network information

including, IP addresses, MAC addresses, logins and password information during system
training.

1.30 SYSTEM CONFIGURATION AND PROGRAMMING FILES
A. Supply system configuration and programming files where export is available.
B. Supply uncompiled programming for systems applicable.
C. All configuration and programming shall be property of the owner at conclusion of the project.

PART 2 PRODUCTS
NOT USED

PART 3 EXECUTION
NOT USED

END OF SECTION 260050
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SECTION 260090
MINOR ELECTRICAL DEMOLITION FOR REMODELING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. The requirements of the Contract Forms, the Conditions of the Contract, Division 1 - General
Requirements and Specification Section 260050 - Basic Electrical Requirements  "General
Provisions" apply to this section.

1.02 SCOPE
A. This contractor shall be responsible for the demolition and removal of all existing electrical

elements within the project area except as follows:
1. Elements shown on the drawings as "existing to remain and/or to be relocated".
2. Elements serving adjacent areas.
3. Elements required for the support of the newly remodeled areas.

B. Preserve services to the existing facility.  Extend, reroute, and reconnect existing systems as
required providing for the continued function of these systems.

C. Demolition shall be accomplished by the proper tools and equipment for the work to be
removed.  Personnel shall be experienced and qualified in the type of work to be performed.

D. This electrical contractor shall remove all abandoned equipment, conduit, supports, equipment
curbs and bases associated with the remodeled area unless noted otherwise.

E. This contractor is responsible to provide temporary electrical protection during this project.
1.03 MATERIALS

A. All elements to be removed are subject to the Owner's Right of Salvage.
B. All materials removed shall be the property of the removing contractor and shall be removed

from the site by them, unless otherwise specified.
C. The owner may designate and have salvage rights to any material herein demolished by this

contractor.  It will be the owner's responsibility to designate such salvageable items and remove
them prior to the contractor working in that area.

1.04 WORK BY OTHERS
A. Unless specifically noted under other contracts, the electrical contractor shall assume they will

perform all required work.  In general, the following will be performed by others:
1. The mechanical contractor shall be responsible for the cutting and capping of all existing

gas, water, sewer, and any other utility service.
1.05 EXISTING CONDITIONS

A. If any existing fixtures or devices that are to remain are disturbed by operations under this
contract, the contractor is required to re-establish continuity of such systems.

B. The electrical contractor shall arrange for the general contractor to repair and patch all
construction with material necessary to match surrounding due to removal of equipment and
conduit.

C. The electrical contractor shall furnish all required labor and material, where required, to extend
new work to connect to similar work for extension of existing systems.

D. Demolition plans are based on casual field observations and existing record documents.  Report
discrepancies to the owner before disturbing existing installation.  Beginning of demolition
means installer accepts existing conditions.
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PART 2 PRODUCTS
NOT USED

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify field-circuiting arrangements and reconnect as necessary.
B. Verify that abandoned wiring and equipment serve only abandoned facilities.  Reconnect

circuits, as required, to prevent de-energizing of remaining receptacles and lights.
C. Demolition drawings are based on casual field observation and existing record documents. 

Report discrepancies to the owner before disturbing existing installation.
D. Beginning of demolition means installer accepts existing conditions.
E. Review existing panels to remain in the area of construction. Notify the design team of any

damaged circuit breakers or missing closure plates.
F. Review existing lighting to remain in the area of construction. Notify the design team of any

non-functional lamps, ballasts, or electrical parts.
3.02 PREPARATION

A. Disconnect electrical systems in walls, floors, and ceilings scheduled for removal.  Disconnect
circuits at the source.

B. Coordinate utility service outage with local 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. This shall include 600 volt or less systems and low voltage
signal circuits.

D. Existing Electrical Service: Maintain existing system in service until new system is complete and
ready for service.  Disable system only to make switchover connections.  Obtain permission
from the owner, at least 48 hours before partially or completely disabling system. Minimize
outage duration.  Make temporary connections as required.

E. Existing Fire Alarm System: Maintain existing system in service until new system is accepted. 
Disable system only to make switch over and connections.  Notify owner and local fire service at
least 24 hours before partially or completely disabling the system.  Minimize outage duration. 
Make temporary connections to maintain service within construction areas and in areas
adjacent to work area.

F. Existing Telephone System: Maintain existing system in service.
3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Demolish and extend existing electrical work under provisions of this section.
B. Remove, relocate, and extend existing installations to accommodate new construction.
C. Remove abandoned wiring to source of supply.
D. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling

finishes.  Cut conduit flush with walls and floors and patch surfaces.
E. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit

servicing them is abandoned and removed.  Provide a blank cover for abandoned outlets that
have not been removed.

F. Disconnect and remove abandoned panelboards and distribution equipment.
G. Disconnect and remove electrical devices and equipment serving utilization removed

equipment.
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H. Disconnect and remove abandoned luminaires, brackets, stems, hangers, and other
accessories.  This contractor shall include in their bid, associated fees for disposal of ballasts
and lamps.

I. Repair adjacent construction and finishes damaged during demolition and extension work.
J. Maintain access to existing electrical installations that remain active.  Modify installation or

provide access panel as appropriate.
K. Extend existing installation using materials and methods compatible with existing electrical

installations or as specified.
L. The electrical contractor is responsible for removal of lamps and ballast from existing fixtures to

be demolished.  The electrical contractor is to properly dispose of these items in accordance
with codes for hazardous materials.

3.04 CLEANING AND REPAIR
A. Clean and repair existing materials that remain or are to be reused.
B. Panelboards: Clean exposed surfaces and check tightness of electrical connections.  Provide

typed circuit directory showing revised circuiting arrangement.
C. Luminaires: Remove existing luminaires for cleaning.  Use mild detergent to clean all exterior

and interior surfaces; rinse with clean water and wipe dry.
3.05 INSTALLATION

A. Install relocated materials and equipment.
END OF SECTION 260090
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SECTION 260519
ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Building wire
B. Wiring connectors

1.02 RELATED SECTIONS
A. Specification Section 26 0553 - Identification for Electrical Systems
B. Specification Section 26 2416 - Panelboards
C. Specification Section 28 3100 - Fire Detection and Alarm

1.03 REFERENCES
A. NECA Standard of Installation (National Electrical Contractors Association)
B. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and

Systems (International Electrical Testing Association)
C. NFPA 70 - National Electrical Code
D. Product Data:  Provide for each cable assembly type.
E. Test Reports:  Indicate procedures and values obtained.
F. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency specified under Regulatory Requirements.
G. NFPA 92B - Smoke Management for Malls, Atria, and Large Spaces
H. IBC Section 909 - Smoke Control Systems

1.04 SUBMITTALS
A. Project Record Documents:  Record actual locations of components and circuits.
B. Project Record Documents: Provide documentation of the manufacturer’s recommended lug

torque value for aluminum conductors, the date the lugs were torqued, and installed torque
readings.

1.05 QUALIFICATIONS
A. Manufacturer:  Company specializing in manufacturing products specified in this section with

minimum three years experience.
1.06 REGULATORY REQUIREMENTS

A. Conform to NFPA 70.
B. Furnish products listed and classified by Underwriters Laboratories Inc., as suitable for the

purpose specified and indicated.
1.07 PROJECT CONDITIONS

A. Verify that field measurements are as indicated.
B. Wire and cable routing indicated is approximate unless dimensioned.  Include wire and cable

lengths within 10 foot of length shown.
1.08 COORDINATION

A. Where wire and cable destination is indicated and routing is not shown, determine exact routing
and lengths required.
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PART 2 PRODUCTS
2.01 BUILDING WIRE

A. Manufacturers:
1. Okanite
2. Bell/Hubbell #BICC
3. American Insulated Wire
4. General Cable
5. Southwire
6. United Copper Industries
7. Encore Wire Corporation
8. Engineer approved equal.

B. Description:  Insulated conductor wire.
1. All wire shall be stranded. Refer to Section 26 0553 Identification for Electrical Systems for

conductor color requirements.
2. Provide solid wire pigtails at all wiring devices and lighting control devices.

C. Conductor:
1. Copper

D. Insulation Voltage Rating: 600 volts.
E. Insulation:  NFPA 70, type #THHN/THWN-2.  All cable installation procedures or sizing shall be

based on 75 deg C temperature rating.
2.02 WIRING CONNECTORS

A. Split Bolt Connectors:
1. Burndy
2. Engineer approved equal.

B. Spring Wire Connectors:
1. Thomas & Betts
2. Engineer approved equal.

C. Compression Connectors:
1. Burndy
2. Thomas & Betts
3. Engineer approved equal.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.
B. Verify that mechanical work likely to damage wire and cable has been completed.
C. Verify that raceway installation is complete and supported.

3.02 PREPARATION
A. Completely and thoroughly swab raceway over two inch (2") in size or buried below grade

before installing wire.
3.03 WIRING METHODS

A. Concealed Dry Interior Locations:  Use only building wire, type #THHN/THWN-2 insulation in
raceway.  Use type #NMC cable in residential areas where approved for use.

B. Exposed Dry Interior Locations:  Use only building wire, type #THHN/THWN-2 insulation in
raceway.

C. Above Accessible Ceilings:  Use only building wire, type #THHN/THWN-2 insulation in raceway.
  Use type #NMC cable in residential areas where approved for use.
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D. Wet or Damp Interior Locations:  Use only building wire, type #THHN/THWN-2 insulation in
raceway.

E. Exterior Locations:  Use only building wire, type #THHN/THWN-2 insulation, in raceway.  Use
liquid-tight wiring methods.  Use liquid-tight connections.

F. Underground Installations:  Use only building wire, type #THHN/THWN-2 insulation, in raceway.
Use liquid-tight wiring methods.

G. Interior Installations:  Use only building wire, type #THHN/THWN-2 insulation, in raceway.
H. Use wiring methods indicated.

3.04 INSTALLATION
A. Route wire and cable as required meeting project conditions.
B. Install cable in accordance with the NECA "Standard of Installation."
C. Use stranded conductors for feeders and branch circuits larger than 12 AWG.
D. Use conductors not smaller than 12 AWG for power and lighting circuits.  Only

pre-manufactured fixture whips are allowed to be 14 AWG.
E. Use #10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet.
F. Use #10 AWG conductors for 20 ampere, 208/240 volt branch circuits longer than 200 feet.
G. Provide minimum #8 AWG wiring for exterior lighting and power circuits leaving building.
H. It shall be the responsibility of the electrical contractor to verify all voltage drop and size all wire

accordingly.
I. Pull all conductors into raceway at same time.
J. Use suitable wire pulling lubricant for building wire #4 AWG and larger.
K. Protect exposed cable from damage.
L. Use suitable cable fittings and connectors.
M. Neatly train and lace wiring inside boxes, equipment and panel boards.
N. Clean conductor surfaces before installing lugs and connectors.
O. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible

temperature rise.
P. Use suitable reducing connectors or mechanical connector adaptors for connecting aluminum

conductors to copper conductors.
Q. Use solderless pressure connectors with insulating covers for copper conductor splices and

taps, #8 AWG and smaller.
R. Use insulated spring wire connectors with plastic caps for copper conductor splices and taps,

#10 AWG and smaller.  All connections in exterior hand holes shall have liquidtight connections.
S. Identify and color code wire and cable under provisions of Specification Section 26 0553 -

Identification for Electrical Systems.  Identify each conductor with its circuit number or other
designation indicated.

T. Do not install multi-wire branch circuits.  No sharing of neutral shall be permitted.
U. Install all conductors and make final connections in accordance with all manufacturer’s

recommendations.
V. Circuits indicated as 3-pole and having ECM motor loads shall include a neutral conductor.

3.05 FIELD QUALITY CONTROL
A. Perform field inspection and testing.
B. Inspect wire and cable for physical damage and proper connection.
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C. Measure tightness of bolted connections and compare torque measurements with
manufacturer's recommended values.

D. Verify continuity of each branch circuit conductor.
END OF SECTION 260519
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SECTION 260526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Mechanical connectors
B. Wire

1.02 RELATED SECTIONS
A. Specification Section 27 0526 - Grounding and Bonding for Communication Systems

1.03 SUBMITTALS
A. Product data and manufacturer's installation instructions for non-approved manufacturers shall

be submitted for review prior to the bid date.
B. Submittals shall include:

1. Dimensional drawing for each planned device.
2. Exothermic Connection Certification for installers.

1.04 SUMMARY
A. Provide all labor, materials, and equipment necessary to properly install a grounding system

conductor in all new branch wiring and feeder installations, which shall be in full compliance with
all applicable codes as accepted by the authorities having jurisdiction.  The secondary
distribution system shall include a grounding conductor in all raceways in addition to the return
path of the metallic conduit.

B. In general, all electrical equipment (metallic conduit, motor frames, panelboards, etc.) shall be
bonded together with a green insulated or bare copper system grounding conductor in
accordance with specific rules of Article 250 of the NEC and local codes.  The bonding
conductor through the raceway system shall be continuous from main switch ground bus to
panel ground bar of each panelboard, and from panel grounding bar of each panelboard to
branch circuit equipment and devices.

C. All raceways shall have an insulated copper system ground conductor throughout the entire
length of circuit installed within conduit in strict accordance with NEC.  The grounding conductor
shall be included in total conduit fill determining conduit sizes, even though not included or
shown on drawings.  All grounding conductors that run with feeders in PVC conduit outside of
building shall be bare only.

D. Provide and install all grounding and bonding as required by the National Electrical Code (NEC)
including but not limited to Article 800 of the NEC.

1.05 REFERENCES
A. ANSI/NFPA 70 - National Electrical Code
B. NFPA 99 - Health Care Facilities
C. The Joint Commission
D. Iowa Administrative Code, Chapter 61
E. IEEE 837-2014: Standard for Qualifying Permanent Connections Used in Substation Grounding
F. IEEE Emerald Book
G. IEEE Green Book

1.06 PROJECT RECORD DOCUMENTS
A. Submit record documents to accurately record actual locations of grounding electrodes.
B. Submit test results of each ground rod.
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1.07 REGULATORY REQUIREMENTS
A. Conform to requirements of ANSI/NFPA 70.
B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for purpose

specified and shown.
PART 2 PRODUCTS
2.01 MECHANICAL CONNECTORS

A. All grounding connectors shall be in accordance with UL 467 and UL listed for use with rods,
conductors, reinforcing bars, etc., as appropriate.

B. Connectors and devices used in the grounding systems shall be fabricated of copper or bronze
materials, and properly applied for their intended use.  All connectors and devices shall be
compatible with the surfaces being bonded and shall not cause galvanic corrosion by dissimilar
metals.

C. Lugs:  Substantial construction, of cast copper or bronze with "ground" (micro-flat) surfaces,
twin clamp, and two-hole tongue equal to Burndy QQA Series.

D. Grounding and Bonding Bushings:  Malleable iron.
1. Manufacturers:

a. Thomas & Betts
b. Engineer approved equal.

E. Piping Clamps: Burndy GAR-TC Series with a two-hole compression terminal.
F. Grounding Screw and Pigtail: Raco #983.
G. Building Structural Steel: Thompson #701 Series heavy duty bronze "C" clamp with two-bolt

vise-grip cable clamp or equal.
H. Mechanical lugs or wire terminals shall be used to bond ground wires together or to junction

boxes and panel cabinets.
2.02 WIRE

A. Material:  Stranded copper.
B. Size to meet NFPA 70 requirements as a minimum.  Increase size if called for on drawings or in

these specifications.
C. Insulated THWN (or bare as noted elsewhere).

PART 3 EXECUTION
3.01 GENERAL

A. Install products in accordance with manufacturer's instructions.
B. Install grounding electrodes conductor, bonding conductors, ground rods, etc. with all required

accessories.
C. Grounding shall meet (or exceed as required to meet these specifications) all the requirements

of the N.E.C., the NFPA, and applicable standards of IEEE.
D. Where there is a conflict between these specifications and the above applicable

codes/standards or between this section of these specifications and other sections, then the
most stringent or excessive requirement shall govern.  Where there is an omission of a
code/standard requirement in these specifications then the current code/standard requirements
shall comply.

E. Requirement in these specifications to comply with a specific code/standard article, etc. is not to
be construed as deleting of requirements of other applicable codes/standards and their articles,
etc.



Clinton County Conservation 
Office Renovation
Grand Mound, Iowa 

Origin Design Project No. 22163 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
260526 - 3

3.02 GROUNDING ELECTRODES
A. All connections shall be exothermic welded unless otherwise noted herein.  All connections

above grade and in accessible locations may be by exothermic clamping with devices UL listed
as suitable for use except in locations where exothermic welding is specifically specified in
these specifications or called for on drawings.

B. Ground Resistance:
1. Main Electrical Service (to each building) and Generator Locations:

a. Grounding resistance measured at each main service electrode system and at each
generator electrode system shall not exceed 5 ohms.

b. Other Locations:
1) Resistance to ground of all non-current carrying metal parts shall not exceed 5

ohms measured at motors, panels, busses, cabinets, equipment racks, light
poles, transformers, and other equipment.

2) Resistance called for above shall be maximum resistance of each ground
electrode prior to connection to grounding electrode conductor.  Where ground
electrode system being measured consists of two or more ground rod electrodes
then the resistance specified above shall be the maximum resistance with two or
more rods connected together but not connected to the grounding electrode
conductor.

C. Install additional rod electrodes as required to achieve specified resistance to ground (specified
ground resistance is for each ground rod location prior to connection to ground electrode
conductor).
1. Provide grounding well with cover at each rod location.  Install grounding well top flush with

finished grade.
2. Verify that final backfill and compaction has been completed before driving rod electrodes.
3. Install ground rods not less than one foot (1') below grade level and not less than two feet

(2') from structure foundation.
3.03 GROUNDING ELECTRODE CONDUCTOR

A. Conductor shall be sized to meet or exceed  the requirements of NEC 250 to meet these
specifications and/or drawings.

3.04 GROUNDING CONDUCTORS
A. Grounding conductors shall be provided with every circuit to meet (or exceed as required to

meet these specifications and/or drawings) the requirements of NEC 250.
B. At every voltage level, new portions of the electrical power distribution system shall be grounded

with a dedicated copper conductor, which extends from termination back to power source in
supply panelboard.

C. Provide separate, insulated (bare if with feeder in PVC conduit outside of building) conductor
within each feeder and branch circuit raceway.  Terminate each end on suitable lug.

D. Except as otherwise indicated, each feeder raceway on the load side of the service entrance
shall contain a ground conductor sized as indicated and where not shown shall be sized to meet
(or exceed as required) these specifications and/or drawings the requirements of NEC 250. 
The conductor shall be connected to the equipment grounding bus in switchboards and
panelboards, to the grounding bus in all motor control centers, and as specified to lighting
fixtures, motors, and other types of equipment and outlets.  The ground shall be in addition to
the metallic raceway and shall be properly connected thereto, using a lug device located within
each item enclosure at the point of electric power connections to permit convenient inspection.

E. Provide green insulated ground wire for all receptacles and for equipment of all voltages.  In
addition to grounding strap connection to metallic outlet boxes, a supplemental grounding wire
and screw equal to Raco No. 983 shall be provided to connect receptacle ground terminal to the
box.
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F. All plug strips and metallic surface raceway shall contain a green insulation ground conductor
from supply panel ground bus connected to grounding screw on each receptacle in strip and to
strip channel.  Conductor shall be continuous.

G. Where integral grounding conductor is specified elsewhere in bus duct construction, provide
equivalent capacity conductor from supply switchboard or panelboard grounding bus to the bus
duct grounding conductor.  Bond integral conductor to bus duct enclosure at each tap and each
termination.

H. All motors, all heating coil assemblies, and all building equipment requiring flexible connections
shall have a green grounding conductor properly connected to the frames and extending
continuously inside conduit with circuit conductors to the supply source bus with accepted
connectors regardless of conduit size or type.  This shall include food service equipment,
laundry equipment, and all other "Equipment By Owner" to which an electric conduit is provided
under this Division.

3.05 MAIN ELECTRICAL SERVICE
A. Existing Buildings:

1. The electrical contractor shall verify that each building's electrical service is properly
grounded as required by the NEC.

2. Provide and install electrical service grounding at each building as called for herein for all
existing services that do not comply with the grounding specified above.

3. Supplement existing electrical service grounding at each building as required to comply
with all requirements in these specifications.

4. If exterior ground rod electrode does not exist at each buildings main electrical service,
provide and install these ground rods as called for main electrical service, exterior of
building.

B. Complete installation shall meet and exceed the requirements of the NEC 250.
C. Artificial electrodes shall be provided for the main service in sufficient number and configuration

to secure resistance specified.
D. Bond To All Of The Following When Available On Site:

1. Ground Rods.
2. Metal Water Pipe (Interior and Exterior to Building)
3. Building Metal Frame, Structural Steel and/or Reinforced Structural Concrete
4. All Piping Entering or Leaving All Buildings.
5. Provide a main ground, bare copper conductor, sized per applicable table in NEC 250, but

in no case less than #2/0, shall be run in conduit from the main switchgear of each building
to the building steel in each respective building.  Reference NEC 250.104 (c). This ground
conductor shall also be run individually from the main switchgear and be bonded to the
main water service ahead of any union in pipe and must be metal pipe of length as
acceptable by authorities having jurisdiction.  Provide properly sized bonding shunt around
water meter and/or dielectric unions in the water pipe.

E. Ground/bond neutral per NEC 250.
3.06 LIGHT FIXTURES

A. All new and removed/reinstalled fixtures in building interior, and exterior fixtures shall be
provided with green grounding conductor, solidly connected to unit.  Individual fixture grounds
shall be with lug to fixture body, generally located at point of electrical connection to the fixture
unit.

B. All suspended fixtures and those supplied through flexible metallic conduit shall have green
ground conductor from outlet box to fixture.  Cord connected fixtures shall contain a separate
green ground conductor.

C. Installation shall exceed minimum requirements of NFPA 780.
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3.07 MISCELLANEOUS GROUNDING CONNECTIONS
A. Provide bonding to meet regulatory requirements.
B. Required connections to building steel shall be with UL accepted non-reversible crimp type

ground lugs exothermically welded to bus bar that is either exothermically welded or bolted to
steel in locations where weld will affect the structural properties of the steel.  Required
connections to existing building structural steel purlins/i beams shall be with heavy duty bronze
"C" clamp with two bolt vise-grip cable clamp.

C. Grounding conductors shall be so installed as to permit shortest and most direct path from
equipment to ground; be installed in conduit; be bonded to conduit at both ends when conduit is
metal; have connections accessible for inspection; and made with accepted solderless
connectors brazed or bolted to the equipment or to be grounded; in NO case be a current
carrying conductor; have a green jacket unless it is bare copper; be run in conduit with power
and branch circuit conductors.  The main grounding electrode conductor shall be exothermically
welded to ground rods, water pipe, and building steel.

D. All surfaces to which grounding connections are made shall be thoroughly cleaned to maximum
conductive condition immediately before connections are made thereto.  Metal rust proofing
shall be removed at grounding contact surfaces, for 0 ohms by digital Vm.  Exposed bare metal
at the termination point shall be painted.

E. All ground connections that are buried or in otherwise inaccessible locations, shall be welded
exothermically.  The weld shall provide a connection which shall not corrode or loosen and
which shall be equal or larger in size than the conductors joined together.  The connection shall
have the same current carrying capacity as the largest conductor.

F. Install ground bushings on all metal conduits entering enclosures where the continuity of
grounding is broken between the conduit and enclosure (i.e. metal conduit stub-up into a motor
control center enclosure or at ground bus bar).  Provide an appropriately sized bond jumper
from the ground bushing to the respective equipment ground bus or ground bus bar.

G. Install ground bushings on all metal conduits where the continuity of grounding is broken
between the conduit and the electrical distribution system (i.e. metal conduit stub-up from wall
outlet box to ceiling space.  Provide an appropriately sized bond jumper from the ground
bushing to the respective equipment ground bus or ground bus bar.

H. Each feeder metallic conduit shall be bonded at all discontinuities, including at switchboards and
all sub distribution and branch circuit panels with conductors in accordance with applicable table
in NEC 250 for parallel return with respective interior grounding conductor.

I. Grounding provisions shall include double locknuts on all heavy wall conduits.
J. Bond all metal parts of pole light fixtures to ground rod at base.
K. Install grounding bus in all existing panelboards of remodeled areas, for connection of new

grounding conductors, connected to an accepted ground point.
L. Bond together reinforcing steel and metal accessories in pool and fountain structures.
M. Where reinforced concrete is utilized for building grounding system, proper reinforced bonding

shall be provided to secure low resistance to earth with "thermite" type devices, and #10AWG
wire ties shall be provided to not less than ten full length rebars that contact the connected
rebar.

3.08 TESTING AND REPORTS
A. Raceway Continuity:  Metallic raceway system as a component of the facilities ground system

shall be tested for electrical continuity.  Resistance to ground throughout the system shall not
exceed specified limits.

B. Ground resistance measurements shall be made on each system utilized in the project.  The
ground resistance measurements shall include building structural steel, driven grounding
system, water pipe grounding system and other accepted systems as may be applicable. 
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Ground resistance measurements shall be made in normally dry weather, not less than 24
hours after rainfall, and with the ground under test isolated from other grounds and equipment. 
Resistances measured shall not exceed specified limits.

3.09 INTERFACE WITH OTHER PRODUCTS
A. Interface with communications system installed under other specification sections.

3.10 FIELD QUALITY CONTROL
A. Inspect grounding and bonding system conductors and connections for tightness and proper

installation.
B. Use suitable test instrument with current certificate of calibration to measure resistance to

ground of system.  Perform testing in accordance with test instrument manufacturer's
recommendations using the fall-of-potential method or signal injection method.

END OF SECTION 260526
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SECTION 260529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Product requirements
B. Formed steel channel

1.02 REFERENCES
A. NECA Standard of Installation (National Electrical Contractors Association)
B. NFPA 70 - National Electrical Code

1.03 SUBMITTALS
A. Product Data: Provide manufacturers catalog data for fastening systems.
B. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by

product testing agency specified under Regulatory Requirements.  Include instructions for
storage, handling, protection, examination, preparation, and installation of products.

1.04 REGULATORY REQUIREMENTS
A. Conform to requirements of NFPA 70.
B. Products:  Listed and classified by Underwriters Laboratories, Inc. as suitable for the purpose

specified and indicated.
PART 2 PRODUCTS
2.01 PRODUCT REQUIREMENTS

A. Materials and Finishes:
1. Corrosion resistant.
2. Select materials, sizes, and types of anchors, fasteners and supports to carry the loads of

equipment and conduit, including weight of wire in conduit.
B. Anchors and Fasteners:

1. Concrete Structural Elements: Use expansion anchors and preset inserts.
2. Steel Structural Elements: Use beam clamps and welded fasteners.
3. Concrete Surfaces: Use self-drilling anchors and expansion anchors.
4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Use toggle bolts and hollow wall

fasteners.
5. Solid Masonry Walls: Use expansion anchors and preset inserts.
6. Sheet Metal: Use sheet metal screws.
7. Wood Elements: Use wood screws.

C. Staples:
1. Wood Elements: UV resistant polyethylene saddles.  For use with non-metallic sheathed

cable only.
2.02 FORMED STEEL CHANNEL

A. Manufacturers:
1. Globe Strut
2. Uni-Strut
3. Kindorf
4. Power-Strut
5. Erico
6. Engineer approved equal.

B. Description:  Galvanized steel.
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PART 3 EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions and utility company regulations
where applicable.

B. Provide anchors, fasteners and supports in accordance with NECA "Standard of Installation".
1. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
2. Do not use spring steel clips and clamps.
3. Do not use powder-actuated anchors.
4. Do not drill or cut structural members.

C. Fabricate supports from structural steel or formed steel members or steel channel.  Rigidly weld
members or use hexagon-head bolts to present neat appearance with adequate strength and
rigidity.  Use spring lock washers under all nuts.

D. Install surface-mounted cabinets and panelboards with minimum of four anchors.
E. Use steel channel supports to stand cabinets and panelboards one inch (1") off wall in all wet

and damp locations.
F. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed

in hollow partitions.
G. Reinforce outdoor concrete pads with 1/2 inch steel reinforcing bars on 12 inch centers or as

shown on the drawings.
H. All pathways and hangers shall be independently hung.
I. All pathways shall be routed overhead unless otherwise noted or approved by engineer.

END OF SECTION 260529
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SECTION 260533
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Conduit requirements
B. Conduit types
C. Box types

1.02 REFERENCES
A. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated
B. ANSI C80.3 - Electrical Metallic Tubing, Zinc Coated
C. ANSI C80.5 - Rigid Aluminum Conduit
D. ANSI/NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable

Assemblies
E. ANSI/NFPA 70 - National Electrical Code
F. NEMA 250 - Enclosures for Electric Equipment
G. NEMA WD 6 - Wiring Device Configurations
H. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and

Intermediate Metal Conduit
I. NECA (National Electrical Contractor's Association) Standard of Installation
J. NEMA WD 6 - Wiring Device Configurations
K. TIA-569-B - Commercial Building Standard for Telecommunications Pathways and Spaces
L. NEMA OS 2 – Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box Supports; National

Electrical Manufacturers Association; 2013 (ANSI/NEMA OS2)
M. UL 514C- Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers; Current Edition,

Including All Revisions
1.03 RELATED SECTIONS

A. Specification Section 27 0526 - Grounding and Bonding for Communications Systems
1.04 PROJECT RECORD DOCUMENTS

A. Accurately record actual routing of conduits larger than two inches.
B. Record actual locations and mounting heights of outlet, pull, and junction boxes on project

record documents.
1.05 REGULATORY REQUIREMENTS

A. Conform to requirements of ANSI/NFPA 70.
B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for purpose

specified and shown.
1.06 SUBMITTALS

A. Product Data:  Provide dimensions, knockout sizes and locations, materials, fabrication details,
finishes, and accessories.

B. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency specified under Regulatory Requirements.  Include instructions for
storage, handling, protection, examination, preparation, and installation of product.
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1.07 QUALIFICATIONS
A. Manufacturer:  Company specializing in manufacturing products specified in this section with

minimum three years experience.
1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, protect, and handle products to the site.
B. Accept products on site.  Inspect for damage.
C. Protect products from corrosion and entrance of debris by storing above grade.  Provide

appropriate covering.
1.09 PROJECT CONDITIONS

A. Verify that field measurements are as shown on the drawings.
B. Verify routing and termination locations of conduit prior to rough in.
C. Conduit routing is shown on the drawings in approximate locations unless dimensioned.  Route

as required completing the wiring system.
PART 2 PRODUCTS
2.01 CONDUIT REQUIREMENTS

A. Minimum Size: 1/2 inch and 3/4 inch for power wiring and 1 inch for low voltage wiring unless
noted otherwise.

B. Size conduit per ANSI/NFPA 70.
C. Underground Installations:

1. Within Five Feet (5') from Foundation Wall Including Below Building Slab: Use rigid steel
conduit or schedule 80 PVC conduit.

2. More Than Five Feet (5')  from Foundation Wall:  Use rigid steel conduit or schedule 80
PVC conduit.

3. Where PVC conduit is utilized below slab, provide transition from PVC to rigid steel prior to
elbow up and then as continuous rigid conduit through slab.  No PVC conduits shall
penetrate vertically through concrete slab.

4. Minimum Size:  One inch.
5. Provide warning tape.

D. Above Grade Outdoor Locations:  Use rigid steel and aluminum conduit.  Aluminum conduit
shall not contact concrete mortar or block.

E. Above Grade In or Under Slab:
1. Use rigid steel conduit or schedule 80 PVC conduit.
2. Maximum Size Conduit in Slab: Total of 50% of pour depth.
3. Minimum Size: One inch.
4. Where PVC conduit is utilized below slab, provide transition from PVC to rigid steel prior to

elbow up and then as continuous rigid conduit through slab.  No PVC conduits shall
penetrate vertically through concrete slab.  Unless PVC conduit is stalled below bottom-fed
ground mounted equipment.  PVC conduits may penetrate the slab as long as a box-out is
provided in the slab to allow for conduit to pass through.  Backfill box-out with pea gravel
once conduits have been installed.

F. Wet and Damp Locations:
1. Use rigid steel conduit and intermediate metal conduit.
2. Wiring methods for pool and pool equipment rooms as defined in NEC 680.14 shall be

listed and identified for use in such areas. Use rigid metal conduit, intermediate metal
conduit, rigid polyvinyl chloride conduit, or reinforced thermosetting resin conduit in these
areas where subject to a corrosive environment.

G. Dry Locations:
1. Concealed:  Use rigid steel conduit, intermediate metal conduit or electrical metallic tubing.
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2. Exposed:  Use rigid steel conduit, intermediate metal conduit or electrical metallic tubing.
2.02 CONDUIT TYPES

A. Metal Conduit:
1. Rigid Steel Conduit: ANSI C80.1
2. Rigid Aluminum Conduit: ANSI C80.5
3. Intermediate Metal Conduit (IMC): Rigid steel
4. Fittings and Conduit Bodies: ANSI/NEMA FB 1; material to match conduit.

B. Flexible  Metal Conduit:
1. Description: Interlocked steel construction.
2. Fittings: ANSI/NEMA FB 1.

C. Liquidtight Flexible Metal Conduit:
1. Description: Interlocked steel construction with PVC jacket.
2. Fittings: ANSI/NEMA FB 1.

D. Electrical Polyvinyl Chloride (PVC):
1. Description: Synthetic Thermoplastic
2. Fittings: NEMA TC3/UL 651
3. Joints: ASTM D2855 solvent weld with ASTM D2564 solvent cement.

E. Electrical Metallic Tubing (EMT):
1. Description:  ANSI C80.3; galvanized tubing.
2. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; steel compression type with steel lock nut,

and ring or steel setscrew fittings.
F. Pre-manufactured Fixture Whips:

1. Manufacturers:
a. Southwire
b. EPCO
c. Engineer approved equal.

2. Description: UL listed flexible conduit with conductors and die-cast screw connectors on
the end.

3. Size: no longer than 6', 3/8" diameter.
4. Wire: 14 AWG minimum for lighting and required by the load.
5. Install between junction box and light fixture only in concealed and unfinished spaces. Use

interior raceway or surface raceway where exposed in finished spaces.
G. Fittings and Conduit Bodies:

1. NEMA TC 3
2. Install offsets at surface boxes.
3. Install single hole strap connectors on all exposed conduit one inch (1") and smaller.

2.03 BOX TYPES
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 a low voltage partition divider plate for applications where low voltage and line
voltage circuits share the same outlet box.

B. Outlet Boxes:
1. Sheet Metal Outlet Boxes:   ANSI/NEMA OS 1, galvanized steel.

a. Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment
supported.  Include 1/2 inch male fixture studs where required.

b. Concrete Ceiling Boxes:  Concrete Type.
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2. Sheet Metal Communications Boxes: ANSI/NEMA OS 1, galvanized steel. Minimum of
4-11/16 inch square with a depth of 2-1/8 inch.
a. Refer to the drawings for plaster ring size/opening.

3. PVC Molded Construction box:  2 hour fire rating.  Captive nails and bracket support.  For
use with non-metallic sheathed cable.  May be used in wood construction on multi-family
residential new construction projects only.  UL listed.
a. Use nonmetallic boxes when exposed rigid PVC conduit is used.
b. Nonmetallic Boxes: Comply with NEMA OS 2; and list and label as complying with UL

514C.
C. Cast Boxes:  NEMA FB 1, type #FD, cast alloy.  Provide gasket cover by box manufacturer.
D. Floor Boxes:

1. ANSI/NEMA OS 1, semi-adjustable.
2. Material:  Formed steel.
3. Shape:  Rectangular.
4. Conform to regulatory requirements to concrete tight floor boxes.

E. Pull and Junction Boxes:
1. Sheet Metal Boxes:  NEMA OS 1 galvanized steel.
2. Surface Mounted Cast Metal Box:  NEMA 250, type #4 and #6, flat-flanged, surface

mounted junction box:
a. Material:  Galvanized cast iron.

3. Cover:  Furnish with ground flange, neoprene gasket and stainless steel cover screws.
4. Fiberglass Hand Holes:

a. Die molded fiberglass hand holes.
b. Cable Entrance:  Precut 6" x 6" cable entrance at center bottom of each side.
c. Cover:  Fiberglass weatherproof cover with nonskid finish and light traffic rating.

PART 3 EXECUTION
3.01 CONDUIT INSTALLATION

A. Install conduit in accordance with NECA "Standard of Installation."
B. Arrange supports to prevent misalignment during wiring installation.
C. Support conduit using coated steel, malleable iron straps, lay-in adjustable hangers, clevis

hangers, and split hangers.
D. Group related conduit support using conduit rack. Construct rack using steel channel and

provide space on each for 25% additional conduits.
E. Fasten conduit supports to building structure and surfaces.
F. Do not support conduit with perforated pipe straps.  Remove wire used for temporary supports.
G. Do not use spring steel clips and clamps for support.
H. Install compression type fittings in all wet and damp areas.
I. Do not attach conduit to ceiling support wires.
J. Arrange conduit to maintain headroom and present neat appearance.
K. Route exposed conduit parallel and perpendicular to walls.
L. Route conduit installed above accessible ceilings, parallel and perpendicular to walls.
M. Route the conduit in and under slab from point-to-point.
N. Do not cross conduits in slab.
O. Maintain adequate clearance between conduit and piping.
P. Maintain 12 inch clearance between conduit and surfaces with temperatures exceeding 104

degree F.



Clinton County Conservation 
Office Renovation
Grand Mound, Iowa 

Origin Design Project No. 22163 RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
260533 - 5

Q. Cut conduit square using saw or pipe cutter; de-burr cut ends.
R. Bring conduit to shoulder of fittings; fasten securely.
S. Use conduit hubs to fasten conduit to cast boxes.
T. A run of conduit shall not contain more than the equivalent of four (4) quarter bends (360

degrees), including those bends located immediately at the outlet or body. Use conduit bodies to
make sharp changes in direction (as around beams).  Use hydraulic one-shot bender to
fabricate bends in metal conduit larger than two inch (2") size.  All conduit shall be held right to
structure.

U. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system.
V. Provide suitable fittings to accommodate expansion and deflection where conduit crosses

control and expansion joints.
W. Provide suitable pull string in each empty conduit except sleeves and nipples.
X. Use suitable caps to protect installed conduit against entrance of dirt and moisture.
Y. Ground and bond all conduits.
Z. Identify conduit.
AA. Use flexible and liquidtight conduits where required by NEC.
AB. Flexible conduit up to six feet (6') in length can be used to connect mechanical equipment with

motors, compressors, light fixtures or unless directed by engineer.
AC. Install insulated bushings on all conduits and sleeves serving low voltage wiring prior to pulling

wire unless otherwise noted.
AD. Install grounded insulated bushings on all conduits and sleeves serving data wiring prior to

pulling wire unless otherwise noted.
AE. All low voltage conduits shall be sized to have less than 40% fill.  Each penetration through a

surface of any kind shall have a conduit sleeve with insulated bushings.
AF. Junction boxes shall not be installed over four foot (4') above accessible ceiling without prior

written approval by owner.
AG. Where conduits are installed below floors, they must first rise to the ceiling cavity of the room

before dropping down walls to devices.
AH. Conduits which enter communications entrance facilities shall extend 4 inches above the

finished floor or 3 inches through the wall.
AI. Minimum bend radius for communications conduits:

1. For conduits 2" or less, maintain a minimum bend radius of (6) times the actual inside
diameter of the conduit.

2. For conduits greater than 2", maintain a minimum bend radius of (10) times the actual
inside diameter of the conduit.

AJ. Communications conduits shall have no more than two (2) 90 degree bends between pull points
and contain no continuous sections longer than 100 feet. Insert pull points or pull boxes for
conduits exceeding 100 feet in length.
1. A third bend is acceptable if:

a. The total run is not longer than (33) feet.
b. The conduit size is increased to the next trade size.

AK. No continuous section of conduit may exceed 100 feet. Utilize pull boxes as necessary. Refer to
the pull box execution section for more information.

AL. All wiring in the same conduit shall be from the same source and have the same voltage except
where approved by the owner.
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AM. Exterior rooftop pathways shall be supported above roofing membrane utilizing rubber type
support bases with 12 ga. galvanized channel supports (Copper B-Line Dura-Block or
equivalent). Adjust height as necessary for compliance with NEC.

AN. For conduit installed in precast concrete walls or floors, it shall be acceptable to utilize Schedule
40 PVC conduit in lieu of EMT.

3.02 BOX INSTALLATION
A. Install boxes in accordance with NECA "Standard of Installation."
B. Install electrical boxes in locations as shown on the drawings and as required for splices, taps,

wire pulling, equipment connections and compliance with regulatory requirements.
C. Set wall mounted boxes at elevations to accommodate mounting heights as indicated.
D. Electrical boxes are shown on the drawings in approximate locations unless dimensioned. 

Adjust box location up to ten foot (10') if required to accommodate intended purpose.  Verify
with architectural drawings and elevations for additional information.

E. Orient boxes to accommodate wiring device orientation.
F. Maintain headroom and present neat mechanical appearance.
G. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only. 

Junction boxes shall not be installed over four foot (4’) above accessible ceilings.
H. Inaccessible Ceiling Areas: Install outlet and junction boxes no more than six inches (6") from

ceiling access panel or from removable recessed luminaire.
I. Fire-stop boxes to preserve fire resistance rating of partitions and other elements.  Boxes may

be installed within a minimum of 24 inch separation with written approval prior to installation.
J. Coordinate mounting heights and locations of outlets mounted above counters, benches, and

back splashes.
K. Locate outlet boxes to allow luminaires positioned as shown on the drawings.  If light fixture

locations conflict with ceiling plans, the electrical contractor shall document discrepancies and
send to the engineer for clarification.

L. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.
M. Use flush mounting outlet box in finished areas.
N. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only. 

Coordinate masonry cutting to achieve neat opening.
O. Do not install flush mounting box back-to-back in wall, provide minimum six inch (6") separation.
P. Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for

surface finish thickness.
Q. Install flush mounting box without damaging wall insulation or reducing its effectiveness.
R. Use adjustable steel channel fasteners for hung ceiling outlet box.
S. Do not fasten boxes to ceiling support wires.
T. Support boxes independently of conduit.
U. Use gang box where more than one device is mounted together.  Do not use sectional box.
V. Use gang box with plaster ring for single device outlets.
W. Use cast outlet box in exterior locations exposed to the weather and wet locations.
X. Use cast iron floor boxes for installation in slab on-grade, formed steel boxes are acceptable for

other installations unless otherwise noted.
Y. Set floor boxes level.
Z. Large Pull Boxes: Use set screw enclosure in interior dry locations, surface-mounted cast metal

box in other locations.
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AA. Use stamped steel bridges to fasten flush mounting outlet box between studs.
AB. Group devices associated with each other eight inches (8") on center (i.e. receptacle, data,

voice outlet).
AC. All floor mounted device locations shall have a dimensioned drawing from the Architect prior to

installation.
3.03 PULLBOXES

A. Size communications cabling pull boxes according to the following:

Conduit 
Trade Size

Width Length Depth Width Increase 
 for Additional

Conduit
1" 4" 16" 3" 2"

1-1/4" 6" 20" 3" 3"
1-1/2" 8" 28" 4" 4"

2" 8" 36" 4" 5"
2-1/2" 10" 42" 5" 6"

3" 12" 48" 5" 6"
4" 16" 60" 8" 6"

B. Directional changes within a pullbox shall not be allowed. Conduit entering the box shall have
conduit leaving the box from the opposite side. Do not use a pull box to make 90 degree turns.

C. Install pullboxes in conveniently accessible locations.
D. Where identified on drawings as lockable, key all pullboxes the same.
E. Label all pull boxes. Handwritten labels shall not be accepted.

3.04 INTERFACE WITH OTHER PRODUCTS
A. Install conduit using materials and method to preserve fire resistance rating of partitions and

other elements.
B. Piping and Ductwork:  Route conduits through roof openings or through suitable roof jack with

pitch pocket. Coordinate location with roofing installation specified.
C. Coordinate installation of outlet and junction boxes for equipment connection.

3.05 ADJUSTING
A. Adjust flush-mounting outlets to make front flush with finished wall material.
B. Install knockout closures in unused box openings.
C. Adjust floor box flush with finish flooring material.

3.06 CLEANING
A. Clean interior of boxes to remove dust, debris, and other material.
B. Clean exposed surfaces and restore finish.

END OF SECTION 260533
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SECTION 260553
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Nameplates and labels
B. Wire markers
C. Conduit markers
D. Identification

1.02 REFERENCES
A. NFPA 70 - National Electrical Code
B. NFPA 70E - Standard for Electrical Safety in the Workplace

1.03 SUBMITTALS
A. Product Data: Provide catalog data for nameplates, labels and markers.
B. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by

product testing agency specified under Regulatory Requirements.  Include instructions for
storage, handling, protection, examination, preparation, and installation of product.

1.04 REGULATORY REQUIREMENTS
A. Conform to requirements of NFPA 70.
B. Products:  Listed and classified by Underwriters Laboratories, Inc. as suitable for the purpose

specified and indicated.
PART 2 PRODUCTS
2.01 NAMEPLATES AND LABELS

A. Nameplates:
1. Normal power: Engraved three-layer laminated plastic white letters on black background.

B. Locations:
1. All electrical distribution and control equipment enclosure.

a. Switchboards and Panelboards:  Line 1 shall state "Panel Name"; Line 2 shall state
"Fed by Panel Name" as required by NEC section 408.4(B).

2. Communication cabinets.
3. Single mounted breaker.
4. Transfer switch.
5. Transformer.
6. Fire alarm devices.

C. Letter Size:
1. Use 1/8 inch letters for identifying individual equipment and loads.
2. Use 1/4 inch letters for identifying grouped equipment and loads.
3. Use 1/4 inch letters for identifying communications cabinets, transfer switches and

transformers.
D. Labels:  Embossed adhesive tape with 3/16 inch white letters on black background.  Use only

for identification of individual wall switches and receptacles, control device stations, and
communication outlets.

2.02 WIRE MARKERS
A. Description: Tape feeders to indicate phases.
B. Locations:  Each conductor at panelboard gutters, pull boxes, outlet and junction boxes, and

each load connection.
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C. Legend:
1. Power and Lighting Circuits: Branch circuit or feeder number indicated.
2. Control Circuits: Control wire number indicated on schematic and interconnection

diagrams.
2.03 CONDUIT MARKERS

A. Location: Mark conduit longer than 20 feet.
B. Spacing:  30 feet on center.
C. Color:

1. 208 Volt System:  Black
2. Fire Alarm System:  Red
3. Other Systems: Green

D. Legend:
1. 208 Volt System:  L- (name of feeder)
2. Fire Alarm System:  FA
3. Telephone System: TS
4. Computer System:  CS

2.04 IDENTIFICATION
A. Identify All Junction Boxes With Appropriate Marker As Follows:

1. 208 Volt System:  Black (circuit name and number)
2. Fire Alarm System:  Red

B. Series rating identification:
1. Upstream devices of series rated components not enclosed in a single NEMA type

enclosure shall be identified with a nameplate using 1/8-inch lettering height reading
"CAUTION - SERIES RATED SYSTEM - IDENTICAL COMPONENT REPLACEMENT
REQUIRED".

2. Downstream devices of series rated components not enclosed in a single NEMA type
enclosure shall be identified with a nameplate using 1/8-inch lettering height reading
"CAUTION - SERIES RATED SYSTEM - ADDITIONAL SERIES COMBINATION RATING:
XX,XXX RMS SYMMETRICAL AMPERES" where XX,XXX shall be the series combination
rating.

C. Write the circuit number of each device inside the device box (not ON the device cover). All
receptacles and light switches (new and existing) shall have the final circuit number installed on
each device cover with a nylon label.  Coordinate exact requirements with the owner prior to
installation.

D. Temporary label all outlets and switches with circuit numbers.
E. Label all outlets and switches with an adhesive label identifying panel and circuit the device is

energized by.
PART 3 EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive nameplates and labels.
3.02 INSTALLATION

A. Install nameplate and label parallel to equipment lines.
B. Secure nameplate to equipment front using screws.
C. Secure nameplate to inside surface of door on panelboard that is recessed in finished locations.
D. Identify conduit using field painting.
E. Paint colored band on each conduit longer than 6 feet.
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F. Paint bands 20 foot on center.
G. Identify underground conduits or wiring using one underground warning tape per trench at three

inch (3") below finished grade.
END OF SECTION 260553
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SECTION 260943
DIGITAL LIGHTING CONTROL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Digital wall control
B. Digital occupancy/vacancy sensors
C. Digital room controllers
D. Low voltage cables
E. Wall face plates

1.02 RELATED SECTIONS
A. Specification Section 26 0533 - Raceway and Boxes for Electrical Systems
B. Specification Section 26 2726 - Wiring Devices
C. Specification Section 26 5100 - Interior Lighting
D. Specification Section 26 5200 - Emergency Lighting Equipment
E. Specification Section 26 5600 - Exterior Lighting

1.03 REFERENCES
A. NECA - Standard of Installation
B. NEMA WD 1 - General Requirements for Wiring Devices
C. NEMA WD 6 - Dimensional Requirements for Wiring Devices
D. NFPA 70 - National Electrical Code
E. UL 916 - Energy Management Equipment
F. UL 924 - Standard for Emergency Lighting and Power Equipment

1.04 SUBMITTALS
A. Product Data: Provide catalog data for nameplates, installation instructions, labels and markers,

ratings, configurations, standard wiring diagrams, dimensions, colors, service condition
requirements, and installed features.

B. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency specified under Regulatory Requirements.  Include instructions for
storage, handling, protection, examination, preparation, and installation of product.

C. Shop Drawings:
1. Composite wiring and/or schematic diagram of each control circuit as proposed to be

installed.
2. Show exact location of all digital devices, including at minimum sensors, load controllers,

and switches for each area on reflected ceiling plans.
3. Provide room/area details including products and sequence of operation for each room or

area. Illustrate typical acceptable room/area connection topologies and proof that the
sensor is suitable for the proposed application.

4. Network riser diagram including floor and building level details. Include network cable
specification and end-of-line termination details, if required. Illustrate points of connection
to integrated systems. Coordinate integration with mechanical and/or other trades.

5. Product information sheets for all components and wiring provided.  Include standard
options for each product and color offerings.

6. Submit manufacturer sensor coverage patterns applicable to this project.  For areas
requiring multiple sensor devices for appropriate coverage, submit specific manufacturer
approved sensor layout as an overlay directly on the project drawings
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D. Closeout Submittals:
1. Project Record Documents: Record actual installed locations and settings for lighting

control devices.
2. Operation and Maintenance Manual:

a. Include approved Shop Drawings and Product Data.
b. Include Sequence of Operation, identifying operation for each room or space.
c. Include manufacturer's maintenance information.
d. Operation and Maintenance Data: Include detailed information on device

programming and setup.
e. Include startup and test reports.

3. Provide list of Extra Materials for owner to verify and sign for acknowledgement of
receiving

1.05 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing the products specified in this section with

minimum five years’ experience.
B. All room control devices and panels shall be provided with a five-year limited manufacturer’s

warranty, including one for one device replacement.
1.06 REGULATORY REQUIREMENTS

A. Digital Lighting Management System shall accommodate the square-footage coverage
requirements for each area controlled, utilizing room controllers, digital occupancy sensors,
switches, daylighting sensors and accessories that suit the required lighting and electrical
system parameters.

B. Conform to requirements of NFPA 70.
C. Provide products listed and classified by Underwriters Laboratories, Inc., as suitable for the

purpose specified and indicated.
D. System shall comply with FCC emission standards specified in part 15, sub-part J for

commercial and residential application.
1.07 APPROVED MANUFACTURERS

A. All equipment specified in this specification shall be manufactured by one of the below listed
companies unless specified elsewhere.  Model numbers stated in this specification are for basis
of design information only.
1. Digital Lighting Control Systems:

a. Hubbell Control Solutions - NX Series (Basis of Design)
b. Lutron
c. Crestron
d. Acuity Brands
e. Leviton
f. Wattstopper
g. Engineer approved equals.

1.08 SYSTEM TYPE
A. System shall be wired.

PART 2 PRODUCTS
2.01 DIGITAL WALL CONTROL

A. Refer to the lighting sequence of operations or schedule on the drawings for additional
requirements.

B. Low voltage momentary, self-configuring, digitally addressable pushbutton on/off, and scene
selection.
1. Basis of Design: Hubbell NX Series - Smart Switch



Clinton County Conservation 
Office Renovation
Grand Mound, Iowa 

Origin Design Project No. 22163 DIGITAL LIGHTING CONTROL SYSTEMS
260943 - 3

2. Description: Fully addressable pushbutton switch with LED status indicators, up to 6 button
configuration with on/off, raise/lower and dimming functionality in a single gang. Decorator
style design.

3. Part of a digital lighting control system and can control any load(s) connected to room
controller.

4. Load and Scene button function may be reconfigured for individual buttons from Load to
Scene, and vice versa. Scene patterns may be saved to any button. Once set, buttons may
be digitally locked to prevent overwriting of the preset levels.

5. Device shall have removable buttons for field replacement with engraved buttons and/or
alternate color buttons.  Button replacement shall be completed without removing the
switch from the wall.

6. All digital parameter data programmed into an individual wall control shall be retained in
non-volatile FLASH memory within the sensor itself. Memory shall have an expected life of
no less than 10 years.

2.02 DIGITAL OCCUPANCY/VACANCY SENSORS
A. Refer to the lighting sequence of operations or schedule on the drawings for additional

requirements.
B. Self-configuring, digitally addressable, calibrated wall or ceiling mounted; passive infrared (PIR),

ultrasonic or dual technology.
1. Sensors shall be able to be digitally calibrated in the field with the ability to adjust the

sensitivity and time delay.
2. Sensor shall be programmed to control specific loads within a local network. Devices shall

be able to be assigned to a specific load within the room without wiring or special tools.
3. Sensor shall have adjustable re-trigger time for all manual-on loads.
4. All parameter data programmed into an individual occupancy sensor shall be retained in

non-volatile FLASH memory within the sensor itself. Memory shall have an expected life of
no less than 10 years.

5. Wire all per manufacturer's recommendations.
6. Wire multiple sensors serving the same area to operate as a single unit.
7. Provide and install room controllers as required to obtain switching pattern shown on the

drawings.
8. Sensors shall have a time delay that is can be adjusted from 5 to 30 minutes, set in field.
9. Provide with optional relay (N/O + N/C contacts, SPDT, 500 mA rated @ 24VDC) for

mechanical integration and local HVAC control.
2.03 DIGITAL ROOM CONTROLLERS

A. Digital controllers for lighting zones and fixtures that automatically bind room loads to the
connected control devices in the space without commissioning or the use of any tools. Provide
controllers to match the room lighting and plug load control requirements.

B. Devices shall automatically configure the room to the most energy-efficient sequence of
operation based upon the devices in the room.

C. Self-configuring, digitally addressable one, two or three relay plenum-rated controllers for on/off
or selected dimming control.
1. Basis of Design: Hubbell Control Solutions - NX Room Controller
2. Controller shall match the room lighting sequence and control type requirements.
3. Dual voltage (120/277 VAC, 60 Hz) capable rated for 20A total load
4. Wire per manufacturer's recommendations.
5. Based on individual configuration, each load shall be capable of the following behavior on

power up following the loss of normal power: Turn on to 100 percent, turn off, turn on to
last level.

6. Dimming room controllers shall have options for 0-10 volt or line voltage forward phase
control dimming outputs and integral current monitoring capabilities.
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7. Devices shall have a minimum of two RJ-45 local network ports.
8. All parameter data programmed into an individual occupancy sensor shall be retained in

non-volatile FLASH memory within the sensor itself. Memory shall have an expected life of
no less than 10 years.

9. Room controller shall be capable of being programmed through Bluetooth technology via a
free app and via a local area connection.

2.04 LOW VOLTAGE CABLES
A. Field-Terminated

1. Digital room devices shall connect to the local network using field-terminated cables, which
provide both data and power to room devices.

2. Cable shall be plenum rated Cat 5e with RJ-45 connectors. Maximum cable run, and cable
ratings shall meet manufacturer’s requirements.

3. Each field-terminated cable shall be tested following installation and testing results
submitted to the Manufacturer's Representative for approval prior to proceeding with the
work.

4. Low voltage wiring topology must comply with manufacturer's specifications.
5. Installing contractor shall meet all qualifications discussed in section 27 1005

-Telecommunications Cabling Infrastructure.
2.05 WALL FACE PLATES

A. Cover Plate:
1. Basis of Design: Pass & Seymour #SS (Metal), to be confirmed by architect.
2. Provide cover plate for all devices and provide multiple gang plates where required.

B. Jumbo Cover Plate:
1. Basis of Design: Pass & Seymour #SSO (Metal) to be confirmed by architect.
2. Provide cover plate for all devices and provide multiple gang plates where required.
3. Provide jumbo plates on masonry rough-in. Verify with architect prior to work being

performed.
PART 3 EXECUTION
3.01 SAMPLES

A. Upon request, electrical contractor is to provide a sample of any device specified in any
available color.

3.02 COLOR
A. All colors of devices, flanges, and faceplates shall be determined during the submittal process

by the Architect.  In the electrical bid, include any allowances needed to allow for selection of all
cataloged colors.

3.03 EXAMINATION
A. Verify that boxes are installed at proper height.
B. Verify that wall openings are neatly cut and will be completely covered by wall plates.
C. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

wiring devices.
3.04 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean debris from outlet boxes.

3.05 INSTALLATION
A. Install in accordance with NECA "Standard of Installation."
B. Install devices plumb and level.
C. Low voltage wiring topology must comply with manufacturer's specifications
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D. All line voltage connections shall be tagged to indicate circuit and switched legs.
E. Install wall plates on switches in finished areas.
F. Test all devices to ensure proper communication.
G. Calibrate all sensor time delays and sensitivity to guarantee proper detection of occupants and

energy savings. Adjust time delay so that controlled area remains lighted while occupied.
H. All Class II cabling shall enter enclosures from within low-voltage wiring areas and shall remain

within those areas. No Class I conductors shall enter a low-voltage area.
I. Run separate neutrals for any phase dimmed branch load circuit. Different types of dimming

loads shall have separate neutral.
J. Furnish the Company’s system which accommodates the square-footage coverage

requirements for each area controlled, utilizing room controllers, digital occupancy sensors,
switches, daylighting sensors and accessories which suit the lighting and electrical system
parameters.

K. Digital controllers for lighting and plug loads shall automatically bind the room loads to the
connected devices in the space without commissioning or the use of any tools. Room and plug
load controllers shall be provided to match the room lighting and plug load control requirements.

L. Devices shall have status notification that indicates: data transmission, device power, load
status and configuration status.

M. Each load shall be capable of the following behavior on power up following the loss of normal
power: turn on to 100%, turn off, turn on to last level.

N. All devices installed above ceilings shall be UL 2043 plenum rated.
O. All digital parameter data programmed into an individual room controller or plug load controller

shall be retained in non-volatile FLASH memory within the controller itself. Memory shall have
an expected life of no less than 10 years.

P. Each dimming output channel shall have an independently configurable minimum and
maximum calibration trim level to set the dimming range to match the true dynamic range of the
connected ballast or driver.

Q. Network signal integrity on low-voltage cables require that each conductor and ground wire be
correctly terminated at every connected device.

R. All low voltage cabling routed exposed in common and public areas shall be installed in EMT
conduit. Coordinate final conduit routings with the Architect in the field during installation.
Conduit installation shall meet all requirements listed in Section 26 0533 - Raceway and Boxes
for Electrical Systems.

3.06 INTERFACE WITH OTHER PRODUCTS
A. Coordinate locations of outlet boxes provided under Specification Section 26 0533 - Raceway

and Boxes for Electrical Systems to obtain mounting heights indicated on the drawings.  Before
roughing in any floor devices the electrical contractor shall obtain a dimensioned drawing signed
by the owner showing device locations.

B. Coordinate the placement of lighting control devices with millwork, furniture, equipment, door
swings, etc. installed by others.  Notify engineer of any conflicts or deviations from the contract
documents to obtain direction prior to proceeding with work.

C. Coordinate requirements of A/V devices and shades that interface with lighting control system.
Provide all required relays and connections required if they are controlled by the lighting control
system.
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3.07 OVERSIGHT AND COMMISSIONING
A. At the start of construction, the contractor shall be responsible for organizing a pre-construction

lighting controls meeting with contractor, manufacturer representative, owner, design team.  The
manufacturer rep shall provide samples of all products for review at this meeting.

B. Supplier to verify layout of occupancy sensor devices during submittal process and all
suggestions are to be brought to the engineer’s attention immediately. After manufacturer’s
layouts have been approved, it shall be there responsibility of the manufacturer to ensure that
the system operates per lighting control sequence as detailed on construction documents.

C. Supplier is to give instructions to the electrical contractor for installation locations.  Locations,
shown on the drawings, are intended to provide device count for bidding.  All placement must be
per manufacturer's recommendations.

D. Electrical contractor to install devices per manufacturer’s layout. It shall be the responsibility of
the contractor to verify that all quantities and device types are appropriate for space.

E. Set IP addresses and other network settings of system front end hardware per facilities IT
instructions.

F. Supplier is to visit site, calibrate, and verify that the control of each space complies with the
Sequence of Operation at substantial completion of building.  Coordinate this meeting with
project engineer.

G. Supplier is to visit site and confirm proper operation of all automatic occupancy devices one
month after owner occupancy.  Supplier shall make modifications and calibrations as needed.

H. Manufacturer shall provide the owner with one working configuration tool (device or app) with
instructions on how to wireless facilitate customization of devices post occupancy.

3.08 FIELD QUALITY CONTROL
A. Inspect each wiring device for defects.
B. Operate each wall switch with circuit energized and verify proper operation.
C. Factory telephone support shall be available at no cost to the Owner following acceptance.

Factory assistance shall consist of assistance in solving application issues pertaining to the
control equipment.

3.09 ADJUSTING
A. Adjust devices and wall plates to be flush and level.

3.10 CLEANING
A. Clean exposed surfaces to remove splatters and restore finish.

3.11 CLOSEOUT ACTIVITIES
A. Training Visit

1. Lighting Control System Manufacturer shall provide (1) 2-hour training sessions on-site for
personnel.

END OF SECTION 260943
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SECTION 262416
PANELBOARDS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Branch circuit panelboards
1.02 RELATED SECTIONS

A. Specification Section 260526 - Grounding and Bonding for Electrical System
B. Specification Section 260553 - Identification for Electrical Systems

1.03 REFERENCES
A. NECA Standard of Installation (published by the National Electrical Contractors Association
B. NEMA AB1 - Molded Case Circuit Breakers
C. NEMA ICS 2 - Industrial Control Devices, Controllers and Assemblies
D. NEMA KS1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts

Maximum)
E. NEMA PB 1 - Panelboards
F. NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of Panelboards

Rated 600 Volts or Less
G. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment

(published by the International Electrical Testing Association)
H. NFPA 70 - National Electrical Code

1.04 SUBMITTALS
A. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus ampacity,

integrated short circuit ampere rating, circuit breaker and fusible switch arrangement and sizes.
B. Submit manufacturer's installation instructions.  Indicate application conditions and limitations of

use stipulated by product testing agency specified under Regulatory Requirements.  Include
instructions for storage, handling, protection, examination, preparation, and installation of
product.

C. Record actual locations of panelboards and record actual circuiting arrangements in project
record documents.

D. Maintenance Data: Include spare parts listing; source and current prices of replacement parts
and supplies; and recommended maintenance procedures and intervals.

E. It is the electrical contractors and suppliers responsibility to confirm the appropriate size and
quantity of circuit breakers in the submitted panelboards with the information shown on the plan
sheets, including the panelboard schedule, and the mechanical contractor prior to releasing the
panelboards for construction.

1.05 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing the products specified in this section with

minimum three years experience.
1.06 REGULATORY REQUIREMENTS

A. Conform to requirements of NFPA 70.
B. Products:  Listed and classified by Underwriters Laboratories, Inc. as suitable for the purpose

specified and indicated.
1.07 RATINGS

A. Definitions:
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1. Fully rated equipment shall be defined as equipment where all devices in that equipment
shall carry a minimum of the AIC rating that is specified.  The distribution panels,
panelboards, and load centers for this project shall be fully rated unless otherwise
specifically noted in the Drawings or Specifications.

1.08 MAINTENANCE MATERIALS
A. Furnish two of each panelboard key.

PART 2 PRODUCTS
2.01 BRANCH CIRCUIT PANELBOARDS

A. Manufacturers:
1. Square D.  #NQ or NF
2. ABB
3. Eaton (Cutler-Hammer)
4. Siemens
5. Engineer approved equal.

B. Description: NEMA PB1, circuit breaker type, lighting and appliance branch circuit panelboard.
C. Panelboard Bus: Copper, ratings as indicated.  Provide copper ground bus in each panelboard.
D. Minimum Integrated Short Circuit Rating: See schedule on the drawings.
E. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit breakers

with common trip handle for all poles, listed as type #SWD for lighting circuits, type #HACR for
air conditioning equipment circuits, Class A ground fault interrupter circuit breakers where
scheduled.  Provide arc fault circuit breakers in all dwelling units as required by NEC Code.  Do
NOT use tandem circuit breakers.  Handle ties to make multiple pole breakers are NOT
permitted.

F. Current Limiting Molded Case Circuit Breakers: NEMA AB 1, circuit breakers with integral
thermal and instantaneous magnetic trip in each pole, coordinated with automatically resetting
current limiting elements in each pole.  Interrupting rating 100,000 symmetrical amperes, let
through current and energy level less than permitted for same size Class RK-5 fuse.  Handle
ties to make multiple pole breakers are NOT permitted.

G. Enclosure: NEMA PB 1, type #1.
H. Cabinet box is to be 6" D x 20" W for 240 volt and less panelboards.
I. Cabinet Front: Flush or surface cabinet front with concealed trim clamps, concealed hinge,

metal directory frame, and flush lock all keyed alike.  Finish in manufacturer's standard gray
enamel.

J. Door:  Provide hinged door-in-door trim.
K. Surge Protection Devices shall comply with Specification Section 26 4313.
L. All panelboards 225 amp or less, are to have either intermediate supports on the bus bars to

prevent deflection, or are required to have 800 amp/square inch bus bars if the bus bars are
only supported at each end of the bus.

M. Each section of multi-section panels shall have the same dimensions.
N. If the system voltage is less than 150V and the equipment is neither grounded nor double

insulated, a Class A GFCI with 4 to 6 mA trip current is required per the NEC. However, if the
equipment is considered "specialty" or "special-purpose" and either grounded or
double-insulated, a Class C GFCI with 20 mA trip level shall be acceptable.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install panelboards in accordance with NEMA PB 1.1 and the NECA "Standard of Installation."
B. Install panelboards plumb.  Install recessed panelboards flush with wall finishes.
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C. Height is to be six feet (6') to top of the panelboard.  Install panelboards taller than six feet (6')
with bottom no more than four inch (4") above floor.

D. Provide filler plates for unused spaces in panelboards.
E. Provide typed circuit directory for each branch circuit panelboard.  Use actual room numbers

and not plan room numbers.  Coordinate with owner.  Revise directory to reflect circuiting
changes required to balance phase loads. Typed circuit directories shall be completed in
Microsoft Excel.  The electrical contractor shall submit a CD with all directories included.

F. Provide engraved plastic nameplates under the provisions of Specification Section 260553 -
Identification for Electrical Systems.

G. Ground and bond the panelboard enclosure.
H. Any panel field modifications and associated means and methods shall be approved by the

Authority Having Jurisdiction and the equipment manufacturer.  Any costs associated shall be
included in the bid.

I. It shall be the responsibility of the electrical contractor to verify all wire sizes with existing and
new circuit breakers prior to ordering and installing so that specified wire will properly fit into the
corresponding circuit breaker.

J. Verify lug size of electrical equipment and mechanical equipment is properly sized to receive
specified conductor size. Refer to one-line and the conduit/conductor chart for additional
information.

3.02 FIELD QUALITY CONTROL
A. Inspect in accordance with NETA ATS.
B. Perform inspections listed in NETA ATS.

3.03 ADJUSTING
A. Measure steady state load currents at each panelboard feeder; rearrange circuits in the

panelboard to balance the phase loads to within 20% of each other.  Maintain proper phasing
for multi-wire branch circuits.

3.04 COORDINATION STUDY
A. Manufacturer shall provide all necessary circuit breaker coordination studies to determine

required settings of their equipment.
B. Contractor shall coordinate any breaker settings and adjust per the manufacturers

recommended adjustable breaker settings.
END OF SECTION 262416
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SECTION 262701
UTILITY SERVICE ENTRANCE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Metering instrument transformer cabinets
B. Meter bases
C. Transformer install conduits and fittings

1.02 RELATED SECTIONS
A. Specification Section 261300 - Distribution Switchgear

1.03 REFERENCES
A. NECA Standard of Installation National Electrical Contractors Association
B. NFPA 70 - National Electrical Code
C. OSHA (shoring/digging guidelines)
D. NESC (rules on proximity to other buried utilities)

1.04 SYSTEM DESCRIPTION
A. System Characteristics:  120/240 volts, single phase, three-wire, 60 Hertz.
B. Service Entrance:  120/240V, 200A

1.05 SUBMITTALS
A. Product Data: Provide ratings and dimensions of Instrument Transformer Cabinets and meter

bases.
B. Submit local utility company prepared drawings.

1.06 QUALITY ASSURANCE
A. Utility Company:  Eastern Iowa L & P Rec
B. Perform work in accordance with local utility company's written requirements.
C. Obtain permission from utility company personnel before installation of any of the following:

conduit, sweeps, metering equipment/cabinetry, equipment pads,  forms for concrete pads
D. Maintain one copy of each document on site.

1.07 REGULATORY REQUIREMENTS
A. Conform to requirements of NFPA 70.
B. Products:  Listed and classified by Underwriters Laboratories, Inc. as suitable for the purpose

specified and indicated.
1.08 PRE-INSTALLATION MEETING

A. Convene one week prior to commencing work of this section.  Review service entrance
requirements and details with local utility company's representative.

1.09 FIELD MEASUREMENTS
A. if available verify that field measurements are as indicated on the utility company's (or AHJ as

applicable) drawings.
B. Provide as builts of installation approved by utility, AHJ, or owner.

PART 2 PRODUCTS
2.01 METERING INSTRUMENT TRANSFORMER CABINETS

A. Description:  Sheet metal cabinet with hinged door, conforming to utility company requirements
with provisions for locking and sealing.
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B. Size: As required by the local utility company.
2.02 METER BASES

A. The electrical contractor shall furnish meter base and meter socket with test switch in
accordance with utility company requirements.

B. Description:  Meter base rated 320 amperes continuous duty. Refer to Eastern Iowa L&P REC
service manual for additional requirements.

2.03 TRANSFORMER INSTALL CONDUITS AND FITTINGS
A. Description: Provide metering equipment and other distribution equipment. Provide all fittings

and sweeps needed for installation. Extend conduits to location approved in writing by utility
company. Coordinate number of conduits with utility company. Install conduit at greatest depth
required by NESC or utility. Install pull strings as required by utility company.

PART 3 EXECUTION
3.01 PREPARATION

A. Arrange with utility company to obtain permanent electric service to the project.
3.02 UTILITY FEES

A. The contractor is required to assist the owner in the preparation of all utility company rebate
forms that deal with equipment furnished and/or installed by this contractor.

3.03 INSTALLATION
A. Install weather head, meter socket with test switch and meter base as required by utility

company.  Provide primary conductor conduit for utility company per their requirements.  Verify
with utility prior to bidding. Refer to electrical one-line diagram for additional information.

B. EC shall furnish the following as applicable: meter pedestal, meter socket, weatherhead,
bypass, test switches, other meter mounting equipment, wall attachments, and/or standalone
metering structure. Coordinate equipment requirements with utility company.

END OF SECTION 262701
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SECTION 262726
WIRING DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wall switches
B. Duplex receptacles
C. Ground fault circuit interrupting receptacles
D. USB charge duplex receptacles
E. Simplex receptacles
F. Wall plates
G. Floor boxes and service fittings

1.02 RELATED REQUIREMENTS
A. Specification Section 26 0533 - Raceway and Boxes for Electrical Systems
B. Specification Section 26 0943 - Digital Lighting Control Systems

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National

Electrical Contractors Association; 2010
B. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical

Manufacturers Association; 1999 (R 2005)
C. NEMA WD 6 - Wiring Device -- Dimensional Requirements; National Electrical Manufacturers

Association; 2002 (R 2008)
D. NFPA 70 - National Electrical Code; National Fire Protection Association; 2011
E. UL Standard 943 - Standard for Safety for Ground-Fault Circuit Interrupters (GFCIs)

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and

configurations.
C. Manufacturer's Installation Instructions.

1. Indicate application conditions and limitations of use stipulated by product testing agency
specified under Regulatory Requirements.

2. Include instructions for storage, handling, protection, examination, preparation, and
installation of product.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Wall Plates:  One of each style, size, and finish.

1.05 QUALITY ASSURANCE
A. Conform to 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:  Provide products listed and classified by Underwriters Laboratories Inc. as suitable

for the purpose specified and indicated.
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PART 2  PRODUCTS
2.01 WALL SWITCHES

A. Description:
1. Heavy Duty, AC only general-use snap switch, complying with NEMA WD 6 and WD 1.
2. Body and Handle:  Impact-resistant plastic with toggle handle.  Auto-grounding strap.
3. Ratings:  Match branch circuit and load characteristics.  Default rating is 20A, 120/277V,

1HP.
4. Wiring:  Back and side wire connections.  Accepts #14-#10 AWG solid and stranded

copper conductors.
5. Provide #12 AWG solid pigtails at each device.  Splice to building wire within outlet box.
6. Color: Selected during submittal phase.  Provide color chart upon request.

B. Types:
1. Toggle Switches

a. Approved Manufacturers and Models:
1) Pass & Seymour #PS20AC
2) Cooper #2221
3) Hubbell #1221
4) Leviton #1221-2

b. Description:  Single pole, double pole, 3-way, and 4-way toggle switches as indicated
on plans.

2.02 DUPLEX RECEPTACLES
A. Description

1. Style:  Hard use specification grade
2. Device Body:  Impact resistant plastic with impact-resistant nylon face.  Auto-grounding

strap.
3. Configuration:  NEMA WD 6, type as specified and indicated.
4. Rating:  Match branch circuit and load characteristics.  Default rating is 5-20R, 125V, 20A.
5. Standards:  Receptacles comply with NEMA WD 6 and WD 1.
6. Wiring:  Back and side wire connections.  Accepts #14-#10 AWG solid and stranded

copper conductors.
7. Provide #12 AWG solid pigtails at each device.  Splice to building wire within outlet box.
8. Color: Selected during submittal phase.  Provide color chart upon request.

B. Types
1. Duplex Receptacles

a. Manufacturers:
1) Pass & Seymour #5362
2) Cooper #5362C
3) Hubbell #5362
4) Leviton #5362-S

b. Description:  Traditional style, hard use specification grade duplex receptacle with
wraparound grounding/mounting strap.

2. Weather-Resistant Receptacles
a. Manufacturers:

1) Pass & Seymour #2097TRWR
2) Cooper #WRSGF20
3) Hubbell #GFTWRST20
4) Leviton #GFWT2

b. Description:  UL listed weather-resistant receptacle.
c. Provide weather-resistant receptacles for all receptacles located in wet and damp

locations as described in NEC Article 406.
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2.03 GROUND FAULT CIRCUIT INTERRUPTING RECEPTACLES
A. Receptacles:  Complying with NEMA WD 6 and WD 1.  Class A GFCI rated.

1. Style:  Hard use specification grade
2. Device Body:  Impact resistant plastic with impact-resistant nylon face.  Auto-grounding

strap.
3. Configuration:  NEMA WD 6, type as specified and indicated.
4. Rating:  Match branch circuit and load characteristics.  Default rating is 5-20R, 125V, 20A.
5. Standards:  Receptacles comply with NEMA WD 6 and WD 1.
6. Wiring:  Back and side wire connections.  Accepts #14-#10 AWG solid and stranded

copper conductors.
7. Provide #12 AWG solid pigtails at each device.  Splice to building wire within outlet box.
8. Color: Selected during submittal phase.  Provide color chart upon request.

B. Types
1. GFCI Duplex Receptacles

a. Manufacturers:
1) Pass & Seymour #2097
2) Cooper SGF20
3) Hubbell GFRST20
4) Leviton GFNT2

b. Description:  Specification grade duplex GFCI receptacle.
c. Receptacles noted as "GFI" on plans.

2. GFCI Tamper Resistant Receptacles
a. Manufacturers:

1) Pass & Seymour 2097TR
2) Cooper TRSGF20
3) Hubbell GFTRST20
4) Leviton GFTR2

b. Description:  Specification grade tamper-resistant duplex GFCI receptacle.
c. Receptacles in all areas as noted in NEC Article 406.
d. Receptacles noted as "GFI" on plans.

2.04 SIMPLEX RECEPTACLES
A. Description

1. Style: Hard use specification grade
2. Device Body: Impact resistant plastic with impact-resistant nylon face. Auto-grounding

strap.
3. Configuration: NEMA WD 6, type as specified and indicated.
4. Rating: Match branch circuit and load characteristics. Default rating is 5-20R, 125V, 20A.
5. Standards: Receptacles comply with NEMA WD 6 and WD 1.
6. Wiring: Back and side wire connections. Accepts #14-#10 AWG solid and stranded copper

conductors.
7. Provide #12 AWG solid pigtails at each device. Splice to building wire within outlet box.
8. Color: Selected during submittal phase. Provide color chart upon request.

2.05 WALL PLATES
A. Standard Cover Plates:

1. Type 302 stainless steel cover plates. Cover plate style to be confirmed during submittal
phase.

2. Basis of Design: Pass & Seymour #SS (Metal), to be confirmed during submittal phase.
3. Provide coverplate for all devices and provide multiple gang plates where required.

B. Jumbo Cover Plates:
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1. Type 302 stainless steel oversize cover plates. Cover plate style to be confirmed during
submittal phase.

2. Basis of Design: Pass & Seymour #SSO (Metal) to be confirmed during submittal phase.
3. Provide coverplate for all devices and provide multiple gang plates where required.
4. Provide oversize plates on all masonry rough-ins.  Verify with architect prior to work being

performed.
C. Weatherproof Box & Cover:

1. Basis of Design:  Pass & Seymour #WIUC10.
a. Description:  Heavy-duty polycarbonate NEMA 3R “While-In-Use” weatherproof box

and cover. Installed horizontally.
b. Complies with NEC Article 406 requirements for wet location covers.
c. Provide with plate kits as required.
d. Provide multi-gang or deep cover configurations as required for application.
e. Cover shall be capable of accepting a standard size padlock.
f. Color shall be gray, to be confirmed during submittal phase.
g. Indicated by "WP" on plans.

2.06 FLOOR BOXES AND SERVICE FITTINGS
A. See schedule on drawings.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that outlet and switch boxes are installed at proper height.
B. Verify that wall openings are neatly cut and will be completely covered by wall plates.
C. Verify that floor boxes are adjusted properly.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

wiring devices.
3.02 PREPARATION

A. Provide extension rings as needed to bring outlet and switch boxes flush with finished surface.
B. Clean debris from outlet and switch boxes prior to device installation.

3.03 INSTALLATION
A. Install securely, in a neat and workmanlike manner, as specified in NECA 1.
B. Install devices plumb and level.
C. Install switches with OFF position down.
D. Install wall dimmers to achieve full rating specified and indicated after derating for ganging as

instructed by manufacturer.
E. Install receptacles with grounding pole on top.
F. Connect wiring device grounding terminal to outlet box with bonding jumper.
G. Install decorative plates on switch, receptacle, and blank outlets in finished areas.
H. Connect wiring devices by wrapping conductor around screw terminal.
I. Use oversize plates for outlets installed in masonry walls.
J. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above

accessible ceilings, and on surface mounted outlets.
K. The electrical contractor shall verify floor finish and location before ordering floor devices.
L. The feeding of receptacles downstream of GFI receptacles for protection in lieu of providing

multiple GFI receptacles is NOT allowed.
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3.04 INTERFACE WITH OTHER PRODUCTS
A. Coordinate locations of outlet boxes provided under Section 26 0533 to obtain mounting heights

specified.
B. Install wall switches 48 inches above finished floor.
C. Install convenience receptacle 18 inches above finished floor.
D. Install above-counter convenience receptacle 6 inches above counter.
E. Install telephone jack 18 inches above finished floor.
F. In masonry walls, switches and receptacle heights shall be adjusted as required such that

outlets are at nearest mortar joint to specified height.
G. Coordinate the installation of wiring devices with underfloor duct service fittings provided under

Section 26 0543.
3.05 FIELD QUALITY CONTROL

A. Perform field inspection, testing, and adjusting in accordance with Section 01 4000.
B. Inspect each wiring device for defects.
C. Operate each wall switch with circuit energized and verify proper operation.
D. Verify that each receptacle device is energized.
E. Test each receptacle device for proper polarity.
F. Test each GFCI receptacle device for proper operation.

3.06 ADJUSTING
A. Adjust devices and wall plates to be flush and level.

3.07 CLEANING
A. Clean exposed surfaces to remove splatters and restore finish.

END OF SECTION 262726
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SECTION 262816
ENCLOSED STARTERS AND SWITCHES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Safety switches
B. Motor-Rated starters and switches

1.02 RELATED REQUIREMENTS
A. Specification Section 26 0529 - Hangers and Supports for Electrical Systems
B. Specification Section 26 0553 - Identification for Electrical Systems
C. Specification Section 26 2813 - Fuses

1.03 REFERENCE STANDARDS
A. NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Association
B. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts

Maximum); National Electrical Manufacturers Association
C. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution

Equipment and Systems; International Electrical Testing Association
D. NFPA 70 - National Electrical Code; National Fire Protection Association
E. NECA - Standard of Installation (published by the National Electrical Contractors Association)

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide switch ratings and enclosure dimensions.
C. Project Record Documents:  Record actual locations of enclosed switches.

1.05 QUALITY ASSURANCE
A. Conform to 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
100 miles of Project.

C. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

PART 2  PRODUCTS
2.01 SAFETY SWITCHES

A. Manufacturers
1. Square D
2. General Electric
3. Eaton
4. Siemens
5. Engineer approved equal.
6. No engineer approved equal.

B. Heavy duty safety switches shall be used for all motor loads over 1 HP and all non-motor loads
20 amps and greater.
1. Fusible Switch Assemblies:  NEMA KS 1, Type HD enclosed load interrupter knife switch.

a. Externally operable handle interlocked to prevent opening front cover with switch in
ON position.

b. Handle lockable in OFF position.
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c. Fuse clips:  Designed to accommodate NEMA FU1, Class R fuses, with rejection clips
designed to permit installation of Class R fuses only.

d. Indicated as a disconnect switch with a "F" on the drawings.
2. Nonfusible Switch Assemblies:  NEMA KS 1, Type HD enclosed load interrupter knife

switch.
a. Externally operable handle interlocked to prevent opening front cover with switch in

ON position.
b. Handle lockable in OFF position.

3. Enclosures:  NEMA KS 1.
a. Interior Dry Locations:  Type 1 .
b. Exterior Locations:  Type 3R.
c. Enclosures shall be provided with a method of opening the cover without opening the

switch.
4. Enclosure shall include a grounding bar.

2.02 MOTOR-RATED STARTERS AND SWITCHES
A. Manufacturers

1. Square D
2. General Electric
3. Cutler-Hammer
4. Siemens
5. Cooper-Bussmann
6. Engineer approved equal.

B. Motor-rated starters and switches may be used for all motor loads 1 HP and less and all
non-motor loads under 20 amps.
1. Motor-Rated Switch with Fuseholder

a. Basis of Design:  Cooper-Bussmann "STY".
b. Description:  Motor-rated toggle switch disconnecting means with plug fuseholder.
c. Fuseholder:  Designed to accommodate plug fuses.  Provide fuse sized per NEC 430.
d. For use with single-pole motors only.

2. Nonfusible Motor-Rated Starter
a. Basis of Design:  Square D "Type F".
b. Description:  Fractional horsepower manual starter with melting alloy type thermal

overload relay.
c. Handle lockable in OFF position.
d. Current rating:  16A
e. For use with single-phase motors only.
f. Provide and install thermal units sized per NEC 430.

3. Nonfusible Motor-Rated Switch
a. Basis of Design:  Square D "Type K".
b. Description:  Fractional horsepower manual switch with melting alloy type thermal

overload relay.
c. Handle lockable in OFF position.
d. Current rating: 30A
e. For use with single or three phase motors.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with NECA "Standard of Installation."
B. Install in accordance with manufacturer's instructions.
C. Install plumb and provide in accordance with Specification Section 26 0529 - Hangers and

Supports for Electrical Systems.
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D. Height to be five foot (5') to operating handle.
E. Install fuses in fusible disconnect switches.  Fuses shall not be installed until equipment is ready

to be energized.
F. Provide one set of spare fuses of each size and type.
G. Provide adhesive label with white letters on black background for associated equipment.
H. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size

installed.
3.02 FIELD QUALITY CONTROL

A. Perform field inspection in accordance with Section 01 4000.
B. Inspect and test in accordance with NETA STD ATS, except Section 4.
C. Perform inspections and tests listed in NETA STD ATS, Section 7.5.1.2.

END OF SECTION 262816
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SECTION 265100
INTERIOR LIGHTING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. LED Drivers
B. Light Emitting Diodes (LEDs)

1.02 REFERENCES
A. ANSI C78.379 - American National Standard for Electric Lamps -- Reflector Lamps --

Classification of Beam Patterns; 2006
B. NECA/IESNA 500 - Recommended Practice for Installing Indoor Commercial Lighting Systems;

National Electrical Contractors Association
C. NECA/IESNA 502 - Recommended Practice for Installing Industrial Lighting Systems; National

Electrical Contractors Association
D. NEMA WD 6 - Wiring Devices - Dimensional Requirements; National Electrical Manufacturers

Association
E. NFPA 70 - National Electrical Code; National Fire Protection Association
F. NFPA 101 - Life Safety Code
G. IESNA LM-79-08 - Approved Method for the Electrical and Photometric Measurement of

Solid-State Lighting Products
H. IESNA LM-80-08 - Approved Method for Measuring Lumen Maintenance of LED Light Sources.
I. IESNA TM-21-11 - Projecting Long Term Lumen Maintenance of LED Light Sources
J. EU Directive 2002/95/EC - Restriction of Hazardous Substances in Electrical and Electronic

Equipment (RoHS), as amended by directive 2005/618/EC
1.03 SUBMITTALS

A. Provide cut sheet indicating dimensions and components for each luminaire.
B. Submit manufacturer's installation instructions.  Indicate application conditions and limitations of

use stipulated by product testing agency specified under Regulatory Requirements.  Include
instructions for storage, handling, protection, examination, preparation, and installation of
product.

C. Submit manufacturer's operation and maintenance instructions for each product.
D. All lighting submittals must be on Local Authorized Manufacturer Representative's letterhead

and contain Project Name and Location.
E. Closeout:  Provide list of Extra Materials for owner to verify and sign for acknowledgement of

receiving.
1.04 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70 and NFPA 101.
B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
C. Products: Listed and classified by Underwriters Laboratories, Inc. as suitable for the purpose

specified and indicated.
1.05 REGULATORY REQUIREMENTS

A. Conform to requirements of NFPA 70 and 101
B. Products: Listed and classified by Underwriters Laboratories, Inc. as suitable for the purpose

specified and indicated.



Clinton County Conservation 
Office Renovation
Grand Mound, Iowa 

Origin Design Project No. 22163 INTERIOR LIGHTING
265100 - 2

C. Products with Light Emitting Diodes:
1. Fixtures shall comply with LM-79-08: Electrical and Photometric Measurements of

Solid-State Lighting Products.
2. Interior fixture diode arrays shall maintain +/-100 degrees Kelvin (K); exterior fixture   

diode arrays shall maintain +/- 500 K color temperature range through the life of the   
fixture.

3. Diode arrays shall be wired so that if one diode fails, at least 90% of the remaining diodes
will operate.

PART 2 PRODUCTS
2.01 LED DRIVERS:

A. Manufacturers must be in business a minimum of (5) years.
B. Drivers shall be provided with light emitting diodes as a modular replaceable system.  The

system shall be fully designed and tested for operation throughout warranted period.
C. Driver shall be Underwriters Laboratories (UL) listed, Class 2 Outdoor recognized.
D. Driver shall be suitable for damp locations.
E. Driver shall operate from -20 to 60 deg C.
F. Refer to fixture schedule on drawings for additional requirements.
G. Driver shall operate from 50 to 60 Hz input source of 120 V, 208 V, 240V, 277 V and/or 480 V,

as required in plans, with sustained variations of +/-10% (voltage and frequency) with no
damage to the driver.

H. Driver output shall be regulated to +/- 5% across published load range.
I. Driver shall have an “A” sound rating.
J. Driver shall have a power factor greater than 0.9.
K. Driver input current shall have Total Harmonic Distortion (THD) of less than +/-20% at all

operating voltages.
L. Driver shall tolerate sustained open circuit and short circuit output conditions without damage

and without need for external fuses or trip devices.
M. Driver shall carry a five-year warranty from the date of manufacture against defects in material

or workmanship, including replacement for operation at a maximum case temperature of 90 deg
C.

N. Driver shall have an efficiency greater than or equal to 85%.
O. Driver shall comply with Federal Communications Commission (FCC) rules and regulations,

Title 47 CFR part 15, Non-consumer (Class A) for EMI/RFI (conductive and radiated).
P. Driver shall not contain any Polychlorinated Biphenyl (PCB).

2.02 LIGHT EMITTING DIODES (LEDS):
A. Manufacturers must be in business for a minimum of (5) years.
B. Light Emitting Diodes shall be provided with a driver as a modular replaceable system. The

system shall be fully designed and tested for operation throughout warranted period.
C. Diode arrays shall maintain +/-100K color temperature through the life of the fixture.
D. Diodes shall have a minimum color rendering index of 80.
E. Diodes and associate circuitry shall be RoHS compliant.
F. Diodes shall be photometrically tested for compliance with IESNA LM-80-08, with projections

calculated in accordance with IESNA TM-21-11.
G. Diode arrays shall maintain a minimum 70% lumen output through an average operating life of

50,000 hours.
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H. Diodes and associated printed circuit boards shall be RoHS compliant.
I. Refer to Lighting Fixture Schedule for color temperature requirements.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer’s instructions.
B. Furnish products as specified in schedule on the drawings.
C. Install suspended luminaires and exit signs using pendants supported from swivel hangers.

Provide pendant length required suspending luminaire at indicated height.
D. Locate recessed ceiling luminaires as indicated on reflected ceiling drawing and electrical

lighting drawings.
E. Install surface mounted luminaires and exit signs plumb and adjust to align with building lines

and with each other.  Secure to prevent movement.
F. Install recessed luminaires to permit removal from below.
G. Install recessed luminaires using accessories and fire stopping materials to meet regulatory

requirements for fire rating.
H. Install clips to secure recessed grid-supported luminaires in place.
I. Install recessed can luminaires to fit in ceiling. Provide all necessary trim ring extenders or other

accessories for proper installation of luminaire in ceiling.
J. Install wall mounted luminaires, emergency lighting units and exit signs at height as scheduled.
K. Install accessories furnished with each luminaire.
L. Fixture whips utilizing THHN/THWN-2 wire in flexible metal conduit shall be used to connect all

luminaires, emergency lights, and exit signs. Minimum wire size for all fixture whips shall be 14
AWG. Fixture whips shall be wired directly from the luminaire to an accessible junction box.
Fixture to fixture whips are not allowed. Maximum length for any fixture whip shall be 6'.

M. Make wiring connections to branch circuit using building wire with insulation suitable for
temperature conditions within luminaire.

N. Bond products and metal accessories to the branch circuit equipment grounding conductor.
O. Exposed Grid Ceilings: Support surface mounted luminaires on grid ceiling directly from building

structure. Provide auxiliary members spanning ceiling grid members to support surface
mounted luminaires.

P. Support luminaires larger than 2' x 4' size independent of ceiling framing.
3.02 FIELD QUALITY CONTROL

A. Operate each luminaire after installation and connection.  Inspect for proper connection and
operation.

3.03 ADJUSTING
A. Aim and adjust luminaires as directed.
B. Position exit sign directional arrows as indicated.

3.04 WARRANTIES
A. All warranties shall remain as an agreement between the installing contractor and the

manufacturer.  No third parties shall be involved with warranty repairs or replacements of
installed products without the written consent of the installing contractor and the owner or their
representative.

B. Labor for warranty repairs shall be billed by the contractor directly to the manufacturer or
distributor during the duration of the labor warranty on the originally installed products.  Labor
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work required on warrantied parts, but outside of the 1-year labor warranty shall be the
responsibility of the owner.

3.05 CLEANING
A. Clean all electrical parts to remove all of the conductive and deleterious materials.
B. Remove dirt and debris from enclosures.
C. Clean photometric control surfaces as recommended by manufacturer.
D. Clean finishes and touch up damage.

3.06 SCHEDULES
A. See the drawings.

END OF SECTION 265100
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SECTION 270050
BASIC COMMUNICATIONS REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Basic Communications  Requirements specifically applicable to Electrical Division Specification
Sections.

B. Division 27 Specification requirements also include, by reference, all Division 00 and 01
specification sections.  This contractor is responsible to review these specification sections. 
Requirements of these specification sections are included as a part of this contract.

1.02 WORK BY OWNER
A. The Following Work or Sub Contracts Will Be Furnished and Installed (OFOI) By The Owner:

1. Telephone system equipment and installation.
2. Computer network equipment and installation.
3. Computer workstation equipment and installation.

B. The Following Products Will Be Furnished By The Owner Bidding Contractor Shall Install
(OFCI):
1. Audio visual system hardware.
2. Wireless access point (WAP) hardware (bidding contractor shall install).
3. Televisions/Monitors (Contractor Installed)

C. Owner's Responsibility:
1. Arrange for and deliver owner reviewed shop drawings, product data and samples to

contractor.
2. Arrange and pay for product delivery to site.
3. On delivery, inspect products jointly with contractor.
4. Submit claims for transportation damage and replace damaged, defective or deficient

items.
D. Contractor's Responsibility:

1. Review owner reviewed shop drawings, product data and samples.
2. Review and unload owner purchased materials at site, inspect for completeness and/or

damage jointly with the owner.
3. Handle, store, install and finish products.  Install electrical wiring and devices.
4. Repair and/or replace items damaged after receipt.

1.03 OWNER OCCUPANCY
A. The owner will occupy the premises during the construction period.
B. Limit use of site and premises to allow owner occupancy.
C. Cooperate with the owner to minimize conflict and to facilitate owner's operations.
D. Schedule the work to accommodate this requirement.

1.04 REGULATORY REQUIREMENTS
A. This contractor shall give proper authorities all requisite notices relating to work in their charge,

obtain official permits, licenses for temporary construction and pay proper fees for it.
B. This contractor is to be solely answerable for and shall promptly make good all damage, injury

or delay to other contractors, to neighboring premises or to persons or property of the public by
themselves, by their employees or through any operation under their charge, whether in the
contract or extra work.

C. No attempt has been made to reproduce in these specifications any of the rules or regulations
contained in city, state or federal ordinances and codes pertaining to the work covered by these
specifications that the contractor be thoroughly familiar with all such ordinances and codes.
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D. The fact that said various rules, regulations and ordinances are not repeated in this specification
does not relieve the contractor of the responsibility of making the entire installation in
accordance with the requirement of those authorities having jurisdiction.

E. All work shall comply with the applicable recommendations of:
1. National Board of Fire Underwriters
2. ANSI-NFPA 70 National Electrical Code
3. National Fire Protection Association (NFPA)
4. Occupations Safety and Health Act (OSHA)
5. IBC Building Code (current) and any current applicable city building and or electrical codes.
6. Fire Protection: Conform to International Fire Code (IFC) and NFPA
7. International Energy Conservation Code (IECC)

F. Obtain permits and request inspections from authority having jurisdiction.
G. Conform to latest approved versions of codes.

1.05 PROJECT/SITE CONDITIONS
A. Install work in locations shown on drawings unless prevented by project conditions.
B. Prepare drawings showing proposed rearrangement of work to meet project conditions,

including changes to work specified in other sections.  Obtain permission of owner and
architect/engineer before proceeding.

C. This contractor shall, before submitting their bid, visit the site of the project to familiarize
themselves with locations and conditions affecting their work.

D. It is the intent of this specification that the contractor furnishes all labor and material required to
complete the installation as outlined in the drawings and specifications.  No additions to the
contract price shall be allowed due to the failure of this contractor to properly evaluate the effect
of existing conditions on the work to be done under this contract.

E. Whenever renovation or remodeling or relocation of existing equipment is included in the
contract, it is imperative that all locations of existing wiring conduits, electrical panels,
equipment, services and grades be noted on the job site before bid is submitted and that all
elevations and grades be verified before roughing in new work.

F. This contractor shall provide holes as necessary for the installation of their work and in
accordance with materials other than the structure.

1.06 SEQUENCING AND SCHEDULING
A. This contractor shall arrange their work in order that it progresses along with the general

construction of the building.
B. This contractor shall be kept informed as to the work of other trades engaged in this project and

shall execute their work in such a manner so as not to delay or interfere with progress of other
contractors.

C. Where space for electrical lines and conduit is limited, it is imperative that all such trades
coordinate their work so as to ensure concealment in space provided.  Where conflict exists,
the design team shall decide priority of space.  If work is not properly coordinated, the design
team may require removal and relocation of work without additional compensation.

1.07 GUARANTEE
A. This contractor shall guarantee all of the apparatus, materials, equipment furnished and labor

installed under this contract for a period of one year after date of final acceptance, unless a
longer period is specified.

B. Neither final certificate of payment nor any provisions in the contract documents nor partial or
complete occupancy of premises by owner shall constitute an acceptance for work not done in
accordance with contract documents or relieve the contractor of liability in respect to any
express warranties or responsibility for faulty materials or workmanship.
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C. Should any defects arise as the result of defective workmanship or material within the
guarantee period set forth, this contractor shall make the necessary correction at their own
expense.

1.08 ENGINEER APPROVED EQUAL PRODUCTS
A. When the engineer, at the request of the interested parties, including the contractor, supplier

and manufacturer approved "engineer approved equal" products for this project, such products
are approved on the assumption that they will equal or exceed the performance of the products
specified.

B. If such products do not do so after being installed on this project, this contractor shall replace or
modify the particular product as necessary to equal the performance of the products specified at
no expense to the owner, architect or engineer.

C. Request for "engineer approved equal" products shall be received by the architect/engineer
prior to the last addendum being issued.  Requests for substitutions received after this date will
not be considered.  Substitution requests shall clearly state which products are being
considered for substitution.  Substitution requests shall include all pertinent product information
needed to evaluate the substitution as an "equal".

D. Similar products shall be all of the same manufacturer and style.  There is no exception to this
unless prior approval has been granted from engineer.

1.09 OWNER'S RIGHT OF SALVAGE
A. Before beginning construction, the contractor shall check and verify with the owner each item of

existing equipment that must be removed.
B. The owner will designate which items of material or equipment not reused that he may wish to

keep.  The contractor shall then remove these items with care and store in a location
designated by the owner for the owner's disposal.

C. All other items of equipment to be removed and not specified for reuse in new construction or
reserved by the owner for their use shall become the property of the contractor and shall be
removed from the site.

1.10 TELECOMMUNICATIONS UTILITY COMPANY
A. The contractor is required to assist in coordination of final telecommunications utility locations

that will serve the building with telephone, internet and cable television services. See 26 0050
for additional information.

1.11 PROTECTION AND MAINTENANCE
A. The work covered by these drawings and specifications involves all work in the existing building.
B. Where necessary to connect to any existing utility service, this electrical contractor shall contact

the owner and shall coordinate any building service connection with the owner so that normal
operation to the building is disrupted as little as possible.

C. Any work to be done in existing structures shall be coordinated with the owner and
arrangements made so that traffic flow may be maintained and areas finished where possible
before other areas are begun.

D. This contractor shall protect existing equipment in finished areas from dirt, dust, and damage as
a result of their work.

E. Coordinate protection requirements with department heads before beginning construction.
F. Protect any building openings from unauthorized entry.  Coordinate with owner where building

entry must be controlled.
1.12 DEMOLITION

A. This contractor shall be responsible for the demolition and removal of all existing system
elements within the project area except as follows:
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1. Elements shown on the drawings as "existing to remain and/or to be reused".
2. Elements serving adjacent areas.
3. Elements required for the support of the newly remodeled areas.
4. All elements to be removed are subject to the Owner's Right of Salvage.

B. Preserve services to the existing facility.  Extend/reroute/reconnect the existing systems as
required providing for the continued function of these systems.

1.13 CUTTING AND PATCHING
A. This contractor shall do all cutting and patching necessary for the installation of their work in all

existing and new buildings unless otherwise noted.
B. In areas where the integrity of fire separation assembly/wall is compromised by the work, this

contractor shall be responsible to patch and/or seal openings as necessary to maintain and/or
return fire separation to rating as required by applicable codes.

C. This contractor shall do all cutting and patching required for their work beyond the remodeled
areas unless otherwise noted.  All finish work shall include patching to match existing adjacent
surfaces.  Painting shall be by others.

1.14 CLEANING AND RUBBISH
A. This contractor, upon completion of their work, shall remove all rubbish and debris resulting

from theirs operation and shall remove it from site at their own expense.
B. As far as their work is concerned, all equipment shall be cleaned and the premises left in first

class condition.
C. This contractor shall maintain the work area each day to prevent hazardous accumulation of

debris from their work.
1.15 SEALING AND PENETRATION

A. Clearance around the piping passing through fire or smoke rated construction shall be sealed to
maintain the rated integrity of the construction (1 hr. 2 hrs. etc.).  One and two-hour rated
assemblies are to be patched on both sides of the assembly.

B. This contractor shall verify rating and location of all such construction with the architectural
drawings and seal all penetrations.

C. Manufacturer offering products to comply with the requirements include the following:
1. Dow Corning "Silicone RTV Foam"
2. 3-M Corporation "Fire Barrier Caulk and Putty"
3. Thomas and Betts "Flame Safe Fire Stop System"
4. Specified Technologies "EZ-Path"

D. Installation of these products are to be in strict accordance with the manufacturer's
recommendations and architectural specifications, details or equivalent fire stopping general
specification section.

E. This contractor shall submit shop drawings showing approved sealing assemblies to be utilized
on this project.

1.16 HAZARDOUS MATERIALS
A. If the contractor stores any hazardous solvents or other materials on the site, they shall obtain

copies of the safety data sheets for the materials and post them at the site.  The contractor shall
inform the owner and all employed of any potential exposure to this material.

B. At no time shall any product containing asbestos be incorporated into the work.
1. If asbestos materials are encountered, report to the owner.  The owner will be responsible

for asbestos removal.
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1.17 RECORD DRAWINGS
A. This contractor shall provide (at the conclusion of the project) one clean, non-torn, neat and

legible "as-built" set of drawings to the owner.  These drawings shall show the routing of
conduit, wiring and equipment drawn in at scaled locations.  All cabling, devices, and endpoints
shall be labeled and conform to head end programming and system drawings. All dimensions
indicated shall be referenced to a column line.  A set of construction blueprints will be furnished
for this work.

B. All system head-end equipment and devices shall be shown on the "as-built" drawings.
C. Refer to Architectural Specification Sections for additional requirements.
D. This contractor shall update these drawings during the project at least every week.

1.18 ALTERNATES
A. Refer to description of alternate bids under General Specification Sections.

1.19 REVIEW OF MATERIALS
A. This contractor shall submit to the engineer, for review one (1) electronic copy giving a complete

list of materials, fixtures, devices and panels he proposes to furnish.  The brochure shall contain
complete information as to the model of equipment, type, size, capacities, dimensions, and
illustration. An electronic copy shall be kept on the job at all times.

B. Checking of submittal drawings by the engineer does not relieve the contractor of the
responsibility for the accuracy of such drawings and for their conformity to drawings and
specifications unless he notifies engineer, in writing, of such deviation at time such drawings are
furnished.

C. All submittals shall have the date marked on them when the contractor receives them from the
supplier.  Submittals shall be submitted through the contractor and shall not come direct from
the supplier to the architect or engineer.

D. This contractor shall mark the date and sign each set signifying that the contractor has checked
each of them in their entirety before submitting to the engineer.  Submittals that are not dated
and signed by the contractor will not be accepted, or checked and will be marked "resubmit" and
sent back to the contractor.

1.20 TEST OF SYSTEMS
A. This contractor, before concealed, shall test all systems installed under this contract as called

for in these specifications and as required by local codes.  Tests shall be made in the presence
of the engineer, local authorities or their duly authorized representative.  Any defects discovered
in testing shall be corrected and the tests repeated until all defects are eliminated.

B. This contractor shall coordinate all testing of systems within Division 27 specification section.
Follow manufacturer's recommended testing procedures as a minimum unless the following
related specification section has further detail of testing procedures. The more stringent testing
procedure shall be used.

1.21 SCOPE OF WORK
A. This contractor shall furnish all the labor and material necessary to install complete

communications system for the building.
B. This contractor shall furnish all the labor and material to install a complete communication

system in the new building.  The system shall include all items of work as outlined in these
specifications and on the drawings.

C. All work shall be performed by a well-qualified, licensed or certified technician with a thorough
knowledge of the various systems involved in this building.  It shall be this contractor's
responsibility to see that their technicians are familiar with all the various codes, installation
procedures and tests applicable to this work.
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D. All equipment shall be new and of the type specified by the engineer unless otherwise noted in
these specifications or on the drawings to remain and or be reused.

E. The intent of the specifications and drawings is for complete installation of the systems outlined
in the specifications and drawings so that at the conclusion of construction the system will be
turned over to the owner complete and ready for safe and efficient operation.

F. This contractor is required to furnish and install all such items normally included on systems of
this type, which, while not mentioned directly herein or on the drawings are obviously essential
to the installation and operation of the system and which are normally furnished on quality
installation of this type. The specifications and drawings cannot deal individually with the many
minute items that may be eventually required by the nature of the systems.

G. This contractor, shall before proceeding with any work, review the architectural drawings and
specifications.  Any conflict between the technology and architectural drawings and
specifications shall be reported to the engineer for clarification.

H. If there is a discrepancy between the drawings and the specifications or within either document,
the more stringent requirement shall be estimated unless brought to the engineer’s attention
and an addendum is issued for clarification.

I. The Communications Contractor shall establish system elevations prior to fabrication and
installation. The Communications Contractor shall coordinate elevations with other trades. All
elevations shall be coordinated with all trades in the field prior to installation. When a conflict
between trades arises, the design team shall be notified immediately prior to further installation
however priority shall be as follows:
1. Lighting Fixtures
2. Gravity flow piping, including steam and condensate.
3. Electrical bus duct.
4. Sheet metal.
5. Cable trays, including access space.
6. Other piping.
7. Conduits and wireway.

J. Low Voltage Cable Installation
1. This contractor is to install if they are licensed to, or contract with a licensed electrician to

install conduit serving low voltage cables located in all mechanical rooms and
non-accessible areas and exposed structural areas.  Use cable trays in other areas as
indicated on the drawings.  Where cable trays are not accessible, use J-hooks equal to
Cablofil or Caddy Cable CAT. No cable shall be allowed to lie on accessible ceilings tiles.
Provide sleeves between walls and accessible clouds. Provide hooks with closure holes. 
Mount hooks 3 feet on center.

2. All vertical riser and telecommunication room cabling shall be properly supported and
bundled by approved velcro straps every 3 feet.

1.22 TRENCHING AND BACKFILLING
A. Each contractor is responsible for their own individual trenching and backfilling unless otherwise

noted in the drawings or addendum.
B. All underground utilities, telephone conduit, parking lot lighting, tunnels, etc shall be exactly

located prior to digging.  This contractor shall be held responsible for all damages caused by
failure to do so.

C. Any backfill shall be tamped and compacted to prevent future settling.  The backfill shall be
installed to a smooth and level grade and installed in accordance with local codes.

D. All excess dirt shall be cleared from the area and disposed of as directed by the owner.
E. Refer to architectural specification sections for additional information.
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1.23 DAILY HOUSEKEEPING AND CLEANING
A. At the end of each workday, the contractor shall remove all of their debris, rubbish, tools, and

surplus materials from the project work area.  The work area shall be broom cleaned and left in
a neat and orderly condition.  The contractor, for the removal of debris from the project, shall not
use the owner’s waste disposal facility.

B. At end of construction, all equipment shall be cleaned and the premises left in first class
condition as far as this contractor's work is concerned.

1.24 WALL CONTINUITY (1 HR.)
A. All items mounted in 1 hr. rated walls requiring an opening larger than a four inch (4") square

(16 sq. inches) require the 1 hr. rating not be degraded.
B. Any system panels in a 1 hr. wall will require the exterior of the recessed panel be covered with

5/8 inch fire rated gypsum board.  This is true for any device requiring more than a 16 sq. inch
opening.

1.25 DIGITAL MEDIA AGREEMENT
A. Computer Aided Drafting (CAD) documents may be available to the contractor for some uses. 

Contact the engineer prior to bidding to determine what information is available to be
transmitted to the contractor in digital form.

B. When documents are determined to be available, and as requested by the contractor, they will
be transmitted upon the completion and execution of the MODUS digital media agreement.   A
service fee for each document transmitted will be assessed to the contractor. Documents will be
transmitted upon payment receipt.  Current service fee is $100.00 per CAD sheet.

1.26 SECURE NETWORKABLE DEVICES
A. Update network devices to the most current software/firmware.
B. Change default password of all networkable devices.

1. Passwords shall have at least eight characters.
2. Include uppercase and lowercase letters, numerals, and special characters

C. Supply MAC address and serial number of all networkable devices.
D. Work with the Owner’s IT department to align to existing IT standards.
E. Provide to the owner a printed and/or electronic spreadsheet log of all network information

including, IP addresses, MAC addresses, logins and password information during system
training.

1.27 SYSTEM CONFIGURATION AND PROGRAMMING FILES
A. Supply system configuration and programming files where export is available.
B. Supply uncompiled programming for systems applicable.
C. All configuration and programming shall be property of the owner at conclusion of the project.

1.28 COMMISSIONING REQUIREMENTS
A. Vendors / Subcontractors

1. Provide all requested submittal data, including detailed startup procedures and specific
responsibilities of the owner to keep warranties in force.

2. Assist in equipment testing per agreements with subcontractors and/or contractor.
3. Include cost of all special tools and instruments (only available from vendor, specific to a

piece of equipment) required for testing, operating, and maintaining equipment according
to these contract documents in the base bid price to the contractor.

4. Analyze specified products and verify that the A/E has specified the newest, most current
equipment reasonable for this project's scope and budget.

5. Provide requested information regarding equipment sequence of operation and testing
procedures.
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6. Review construction checklists and test procedures for equipment installed by factory
representatives.

PART 2 PRODUCTS
NOT USED

PART 3 EXECUTION
NOT USED

END OF SECTION 270050
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SECTION 270526
GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Grounding clamps
B. Splice
C. Grounding lugs
D. Wall-mount busbars
E. Rack mount grounding strip

1.02 RELATED SECTIONS
A. Specification Section 26 0526 - Grounding and Bonding for Electrical System
B. Specification Section 27 0528 - Pathways for Communication Systems
C. Specification Section 27 1005 - Telecommunications Cabling Infrastructure

1.03 REFERENCES
A. ANSI/NFPA-70 2014 National Electrical Code (NEC)
B. ANSI/IEEE Std. 1100-2005 - Recommended Practice for Powering and Grounding Electronic

Equipment
C. TIA-607-B Telecommunications Grounding (Earthing) and Bonding for Customer Premises
D. ANSI/TIA-606-B Administration Standard for Telecommunications Infrastructure
E. NECA/BICSI 607-2011, Standard for Telecommunications Bonding and Grounding Planning

and Installation Methods for Commercial Buildings
1.04 SUMMARY

A. Provide a communications bonding and grounding system as described within this specification
and drawings. System shall be in compliance with the above cited Codes, Standards and
Agencies.

B. Comply with the requirement for Section 26 0526 - Grounding and Bonding for Electrical
System.

C. Bond the following items within the telecommunications grounding system:
1. All communications system active equipment.
2. All PDU and surge protection equipment.
3. Metallic raceway systems, including metallic cable trays.
4. Communications equipment enclosures (cabinets) or cross-connect frames.
5. Broadband passive devices.
6. Metallic splice cases.
7. Metallic cable screens, armor or shields.
8. All metal cable conduit.
9. Electrical service panels in entrance facilities, telecommunications and equipment rooms.
10. Wall and rack mounted grounding busbars.
11. Exposed building steel that is within 6 feet of equipment racking systems.
12. Building steel extending to earth in outside-plant.
13. All related bonding accessories.

1.05 QUALITY ASSURANCE
A. Qualifications:

1. Installer Qualifications: Installer experienced in performing work of this section who has
specialized in installation of work similar to that required for this project.
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2. Grounding to conform to applicable building codes.
3. Methods of construction that are not specifically described or indicated in the contract

documents to be subject to the control and approval of the owner or their official
representatives.

4. Equipment and materials specified shall be of the quality and manufacture indicated. The
equipment specified is based upon the acceptable manufacturers listed.

5. Where “approved equal” is stated, equipment shall be equivalent in every way to that of the
equipment specified and subject to written approval by the owner per the substitution policy
listed within these specifications.

6. Materials and methods shall comply in every way with above cited Standards and Codes.
1.06 SUBMITTALS

A. Shop drawings shall be submitted showing construction details and locations of components,
and description and routing of interconnecting cabling.

B. Manufacturer’s data on all products, including but not limited to:
1. Catalog cut sheets.
2. Roughing in diagrams.
3. Installation instructions.
4. Typical wiring diagrams and risers.
5. Drawings showing device locations.

1.07 REGULATORY REQUIREMENTS
A. Conform to applicable building code for requirements applicable to work specified herein.

1.08 DELIVERY, STORAGE AND HANDLING
A. Delivery: Deliver materials in manufacturer’s original, unopened, undamaged containers with

identification labels intact. Deliver items in their original factory shipping cartons.
B. Storage and Protection: Store materials protected from exposure to harmful weather conditions

and at temperature conditions recommended by manufacturer.
1.09 APPROVED MANUFACTURERS

A. Panduit
B. Chatsworth Products, Inc.
C. Hoffman
D. Engineer approved equal.

PART 2 PRODUCTS
2.01 GROUNDING CLAMPS

A. Bronze Grounding Clamps for Conduit:
1. Used to ground copper code conductor parallel to, or at a right angle to a rod, tube, or

pipe.
2. Made from high strength, electrolytic cast bronze.
3. Accommodates a wide range of pipe, tube, rod and conductor sizes.
4. UL 467 Listed for grounding and bonding with AWG conductor and suitable for direct burial

in earth or concrete.
B. Bronze Grounding Clamps with Lay-in Feature:

1. Bonds water pipe to continuous copper grounding conductors.
2. Made from high strength, electrolytic cast bronze.
3. Bronze hardware provides long term reliable assembly.
4. UL 467 Listed for grounding and bonding with AWG conductor and suitable for direct burial

in earth or concrete.
C. Zinc Ground Clamp:
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1. Bonds steel and aluminum pipe to aluminum conductors.
2. Made from die cast zinc.
3. Zinc plated steel hardware.
4. UL 467 Listed for grounding and bonding.

D. Universal Beam Grounding Clamp:
1. For bonding structural steel such as I-Beams into bonding network.
2. Universal, fits on a wide range of standard (angled) and wide flange (parallel) structural

steel beams.
3. Provide a mounting pad suitable for a two-whole compression lug.
4. Installs quickly and easily with standard ¼” key hex wrench tooling.
5. UL 467 Listed and CSA 22.2 Certified for grounding and bonding suitable for direct burial

in earth or concrete.
6. Comply with vibration tests per MIL-STD-202G.

2.02 SPLICE
A. Compression-type Aluminum-to-Copper Reducing Splice:

1. Dual rated for use with aluminum or copper conductors.
2. Factory pre-filled with joint compound and sealed with easy pull-out end plug to inhibit

corrosion.
3. Color-coded end plug and die index numbers marked on barrel for proper crimp die

selection.
4. Tin-plated to inhibit corrosion.
5. For use up to 35KV and temperature rated 90 degree C when crimped with manufacturer

rated crimping tools and dies.
B. Code/Flex Conductor H-TAPs:

1. Used as a splice, or to tap smaller conductors into larger continuous conductors.
2. Each HTAP terminates a wide range of conductor sizes and combinations of code and flex

conductors Class G, H, and I to suit a variety of applications.
3. Tap grooves are separated from one another, allowing them to function independently so

HTAP can be used with single or multiple conductors, providing maximum design and
installation flexibility.

4. Color coded and marked with manufacturer die index numbers for proper crimp die
selection.

5. UL Listed and CSA Certified, with wide size range of conductor sizes and rated for
applications up to 600V when crimped with manufacturer rated tools and dies.

6. Tin plated to inhibit corrosion.
C. Code Conductor, Thin Wall, Tin -plated C-TAP:

1. For copper-to-copper splicing or pigtail tap splicing.
2. Wide wire range-taking capability minimizes inventory requirements.
3. Color-coded for proper crimp die selection.
4. Ribbed design provides high strength.
5. Made from high conductivity wrought copper.
6. Tin-plated to inhibit corrosion and oxidation.
7. UL Listed and CSA Certified, with wide size range of conductor sizes and rated for

applications up to 600V when crimped with manufacturer rated tools and dies.
2.03 GROUNDING LUGS

A. Copper and Aluminum One-Hole Grounding Lay-in Lug for Bonding Ladder Rack:
1. Used for quick installation of a continuous grounding conductor.
2. UL 467 Listed for grounding and bonding, copper lugs. UL Listed for direct burial in earth

or concrete.
3. UL 467 Listed for use up to 600V and temperature rated 90 degree C.

B. Two-hole, Long-barrel Copper Compression Lugs for Grounding Conductors:
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1. Meets TIA-607-B requirements for network systems grounding applications.
2. Tested by Telcordia - meets NEBS Level 3 with AWG conductor.
3. For use up to 35KV and temperature rated 90 degree C when crimped with manufacturer

rated crimping tools and dies.
4. Color-coded barrels marked with manufacturer’s die index numbers for proper crimp die

selection.
5. Have long barrel to maximize number of crimps and provides premium wire pull-out

strength and electrical performance.
6. Have “inspection window” over tongue to visually assure full conductor insertion.
7. Be tin-plated to inhibit corrosion.
8. Available with NEMA and BISCI hole-sizes and spacing.

2.04 WALL MOUNT BUSBARS (TMGB/TGB)
A. Meet BICSI and TIA-607-B requirements for network systems grounding applications.
B. Employ BICSI hole spacing to 2-hole lugs.
C. Be made of high conductivity copper and tin-plated to inhibit corrosion.
D. Come pre-assembled with brackets and insulators attached for quick installation.
E. Use labels to identify busbars to meet TIA/EIA-606-A.

2.05 RACK MOUNT GROUNDING STRIP
A. Provide clean bond to any rack mounted equipment regardless of whether or not equipment has

an integrated grounding terminal.
B. EIA Universal hole pattern.
C. Provide length required to bond up to 45 RU per rack.

PART 3 EXECUTION
3.01 GENERAL

A. It shall be the responsibility of this contractor to adapt the following general guidelines and
principles for the requirements of the actual environments where the grounding and bonding
systems are to be implemented..

B. System shall provide equipment ground connections (bonds) from the premises entrance facility
and outside-plant earthing system to each telecommunication room ground busbar, through the
racking systems to bond the network equipment.

C. Entire grounding link from equipment to earth should be visually verifiable except where hidden
by walls, conduit or pathways.

D. Installing contractor shall label all elements of the communications bonding network according
to guidelines defined in TIA-607-B and ANSI/TIA 606-B.

E. It is the responsibility of the installer to be knowledgeable of all previously cited Standards and
Codes and to bring to the attention of the engineer any conflicts discrepancies to achieve a fully
functioning, standards-compliant earthing system.

3.02 TELECOMMUNICATIONS BONDING BACKBONE (TBB)
A. Bonding and grounding conductors may be insulated or un-insulated and shall not decrease in

size as the grounding path moves closer to earth.
B. Connections (bonds) between the telecommunications grounding network and associated

electrical panels shall be done by a qualified electrician in accordance with guidelines in TIA
607-B and applicable electrical codes.

C. Bonding Conductors should be continuous and routed in the shortest possible straight line path,
avoiding changes in elevation and sharp bends.

D. TBB conductors shall be protected from mechanical damage and built so as to minimize
splicing. Where splicing is unavoidable they shall be done using irreversible compression
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splices (C-TAPS) built to that purpose. See the Materials section of this document for
appropriate compression splices.

E. TBB in multi-story buildings with multiple risers shall employ a grounding equalizer (GE)
between vertical grounding backbones at the top floor of the building and minimally at every
third floor in between to the lowest floor level. The GE shall be no smaller than the largest sized
TBB.

F. Routing grounding conductors through ferrous metal conduit should be avoided, but if it is
necessary due to building constraints, any grounding conductor running through ferrous conduit
longer than 3 feet shall be bonded at the end using appropriately sized HTAP.

G. Conductors used to bond TBB to conduit ends shall be of #6 AWG size or larger.
H. Provide appropriately sized TBB conductor using the pathway distances and the chart found in

TIA 607-B.
3.03 ENTRANCE FACILITIES AND TELECOMMUNICATIONS MAIN GROUNDING BUSBAR (TMGB)

A. TMGB shall be located in the entrance facility, near the electrical panel to which it will be
bonded but installed to maintain clearances required by applicable electrical codes.

B. TMGB shall be sized according to the anticipated number of bonded connections needed.
C. TMGB shall have tinned surface to restrain oxidation and be cleaned and antioxidant paste

applied prior to fastening conductors.
D. Connectors on TBB which attach to TMGB shall be of two-hole, long-barrel compression lugs as

specified in the Materials section of this document.
E. Building steel within six feet of the communications grounding system should be bonded into the

system with appropriate hardware.
F. All cables containing a metallic shield or armor shall have that shield properly bonded into the

communications grounding system using appropriately sized grounding kits from the approved
manufacturers.

3.04 BONDING WITHIN RACKS AND CABINETS
A. Racks and cabinets shall be bonded into the communications bonding network with conductors

of #6 AWG or larger.
B. Depending on size of the telecommunications room, rack bonding conductors (RBC) may tap

into underfloor or overhead grounding conductors, or for smaller TRs (3-5 racks or cabinets),
may go directly from the rack to the wall mounted busbar.

C. Racks, cabinets and similar enclosures shall not be attached serially but must have individual
RBC into the grounding system.

D. Newly installed racks and cabinets shall have vertical grounding busbars installed along one rail
to provide clean bonding landing point for all rack mounted equipment. Grounding busbars shall
not be isolated from the rack or cabinet.

E. All painted components of racks/cabinets shall be assembled using serrated grounding washers
and thread-forming screws to ensure electrical continuity between the different structural
components of the rack/cabinet.

F. Larger equipment with integral grounding terminals or pads shall be bonded to the vertical
busbar with equipment grounding kits attached to those terminals and bonding them to the
rack-mounted busbars.

G. Anywhere two metallic surfaces are to be bonded, contractor shall clean the contact areas of
paint or oxidation using abrasive pads, and apply film of anti-oxidation compound between
surfaces prior to bonding.

H. All cable fittings shall be of two-hole compression-type. Mechanical screw-lugs on racking
systems will not be accepted and must be removed and replaced at contractor’s expense.
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I. All screws used to affix compression lugs to rack-mounted vertical busbars shall be of the
thread forming type made specifically for electrical bonding.

J. Smaller equipment not having integral grounding pads must be bonded to the rack through the
equipment mounting flanges using green thread-forming grounding screws with serrations
under the head to cut through pain, coatings and oxidation that may be present on the
equipment flange. Such equipment shall have minimally one grounding screw per piece of
equipment.

3.05 FIELD QUALITY CONTROL
A. On installations confined to a single telecommunications room, the installing contractor shall

visually verify continuity of communications bonding system from equipment, through racking
systems, to overhead underfloor backbone to the wall mounted busbar in that
telecommunications room.

B. Contractor shall further verify the use of all appropriate bonding accessories in the racking
systems such as grounding washers and thread-forming grounding screws.

C. Installation of a building-wide telecommunications backbone, installing contractor is further
responsible for visually verifying sizing and sound installation of the telecommunications
bonding backbone including presence of properly sized and installed grounding equalizer
conductors between backbones contained in separate risers.

D. Inspecting contractor shall verify that any conduit larger than 3 feet through which a grounding
conductor passes is properly bonded to the grounding conductor as described in this document.

E. During inspections contractor shall verify compliance with all stipulations specified in this
document and compliance with all regulatory references cited.

F. All openings or gaps in the bonding system during inspections will be recorded in the inspection
report and remedied.

G. During inspections, contractor shall check all grounding and bonding system conductors and
connections for tightness and proper installation, including checking proper dies were used on
compression taps and fittings by checking embossed die numbers on those connections.

END OF SECTION 270526
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SECTION 271005
TELECOMMUNICATIONS CABLING INFRASTRUCTURE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Horizontal copper
B. Patch panels
C. Grounding and bonding products

1.02 SUMMARY
A. Work included, but not limited to:

1. Data network backbone cable installation
2. Data network horizontal cable installation
3. Data wiring closet setup
4. Infrastructure cabling management
5. Data patch cables
6. Ground and bonding
7. Testing requirements

1.03 GENERAL REQUIREMENTS
A. The drawings and specifications indicate the intent and direction of the installation. Items and

their location are shown diagrammatic and are to be field verified by the cabling contractor prior
to completing work associated with the item.

B. All cabling work shall be performed in strict accordance with all applicable laws, ordinances,
codes of local, state and federal government, or other authorities having lawful jurisdiction. The
cabling contractor is required to verify all requirements.

C. The cabling contractor shall furnish all required labor, material, and associated tools to facilitate
the installation of all the infrastructure cables and associated items specified herein and with
respect to the infrastructure design drawings without damage to the cables, associated items,
and/or facilities.

D. Qualified personnel, utilizing state-of-the-art equipment and techniques shall complete all
installation work.

E. All cables routed outside of the cable runway installed shall be properly supported.
F. All wall and/or floor penetrations shall be via metal conduit sleeves properly sized, supported

and fire stopped.
G. All materials shall be installed in accordance with the manufacturer's specified

recommendations and practices.
1.04 QUALITY ASSURANCE

A. Standards: All telecommunications wiring, cabling devices, and other associated items and work
shall conform to the most recent requirements of the following codes, standards, and
organizations where applicable:
1. American National Standards Institute (ANSI)
2. Electronic Industries Association (EIA)
3. Federal Communications Commission (FCC)
4. Institute of Electrical and Electronic Engineers (IEEE)
5. International Organization for Standardization (ISO)
6. National Electric Code (NEC)
7. National Fire Protection Association (NFPA)
8. BOCA National Building Code
9. Underwriter's Laboratories (UL)
10. Telecommunications Industry Association (TIA)
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11. Building Industry Consulting Services International
12. Society of Cable Telecommunications Engineers (SCTE)

B. The copper data infrastructure cable system shall have a manufacturer's material and labor
performance certification for the installed cable and components. The certification shall be that
UTP Category 6 cabling infrastructure will perform to TIA's specifications for that Category. A
manufacturer's written certification document shall be submitted at the completion of the project.

C. A matched solution shall be provided end-to-end for all cabling infrastructure. No third party
components shall be provided unless otherwise noted elsewhere in the project specification or
drawings.

D. The installer must be able to provide a warranty to the owner. Duration of the warranty shall be
a minimum of ten years from the date of project completion and acceptance. It shall cover all of
the product as well as their performance for the warranty period.

E. The cabling contractor shall be in business for a minimum of five (5) years.
F. The contractor must be registered with BICSI and have at least one Registered

Communications Distribution Designer (RCDD) on full-time staff or be approved by the project
engineer during the bidding process. Prospective contractors shall seek written approval from
project engineer no later than seven days prior to bidding. Include in request to project engineer
a list of full-time staff with certifications and references to three projects of similar size and
scope in previous two years.

G. The contractor must possess current liability insurance certificates.
H. Provide a complete and detailed test plan for the telecommunications cabling system including

a complete list of test equipment for the components and accessories for each cable type
specified, 30 days prior to the proposed test date. Include procedures for certification, validation,
and testing.

1.05 SUBMITTALS
A. The cabling contractor shall not begin any installation of materials that require a material fact

sheet and/or sample to be submitted and approved by the project engineer. If material is
installed prior to approval, the bidder is liable for the cost of removal and replacement if the
material is not approved.

B. The cabling is to provide material cut-sheet for all products (including cabling) listed in this
specification, and any other material not listed but required for proper installation.

C. Provide both the manufacturer's certification for all installers and technicians that will have a role
in this project as well as all BICSI certifications as outlined in the sections above.

D. Provide most recent calibration certificate for testing equipment indicating the period of
calibration.

1.06 CLOSE-OUT AND FINAL ACCEPTANCE
A. Operations and Maintenance Manuals

1. Commercial off the shelf manuals shall be furnished for operation, installation,
configuration, and maintenance of products provided as a part of this project. Submit
operations and maintenance data not later than 2 months prior to the date of occupancy.

B. Drawings and As-Builts
1. Provide drawings including documentation on cables and termination hardware in

accordance with TIA/EIA-606. Drawings shall include schedules to show information for
cut-overs and cable plant management, patch panel layouts and cover plate assignments,
cross-connect information and connecting terminal layout as a minimum. Drawings shall
be provided in hard copy format and on electronic media for project engineer's review and
final delivery to owner. Provide the following drawing documentation as a minimum:
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a. Cables - A record of installed cable shall be provided in accordance with TIA/EIA-606.
The cable records shall include only the required data fields in accordance with
TIA/EIA-606. Include manufacture date of cable with submittal.

b. Termination Hardware - A record of installed patch panels, cross-connect points,
distribution frames, terminating block arrangements and type, and outlets shall be
provided in accordance with TIA/EIA-606. Documentation shall include the required
data fields only as a minimum in accordance with TIA/EIA-606.

c. Working Red Line Drawings - A hand completed set of drawings indicating the
general cable routing of the backbone cables and the primary routes of the horizontal
cables shall be provided. Also indicate all wall and floor sleeves utilized. The drawings
for this information shall be a non-working, clean set of drawings.

1.07 DELIVERY, STORAGE, AND HANDLING
A. The cabling contractor shall coordinate all delivery, storage and handling concerns with the

general contractor.
B. Provide protection from weather, moisture, extreme heat and cold, dirt, dust, and other

contaminants for telecommunications cabling and equipment placed in storage.
1.08 APPROVED CABLING VENDORS

A. All cabling and connectivity products provided by the structured cabling contractor shall be part
of the following complete end-to-end systems:
1. Panduit
2. Belden
3. Commscope
4. BerkTek
5. Engineer approved equal.

B. All components in the cabling channel shall be of the same manufacturer with performance that
meets or exceeds the characteristics of the horizontal cabling.

1.09 JACKET TYPE
A. This project is planned to have all ducted returns on HVAC equipment. It shall be this

contractor's responsibility to make final confirmation. Once confirmed, PVC jacketed cable shall
be used. If there are any wild returns on this project, plenum rated cable shall be used.

1.10 COLORS
A. The owner shall determine all colors of cables, jack inserts, and other visible components

during the submittal process from the standard colors available by each individual manufacturer.
No custom colors will be used.

PART 2 PRODUCTS
2.01 HORIZONTAL COPPER

A. Data and Voice:
1. Provide unshielded Twisted Pair (UTP), Category 6 4/pair, 23 AWG to locations identified

on the plans.
a. Panduit - TX6000
b. Commscope Uniprise - UltraMedia 7504
c. Belden - Data Twist 3600
d. BerkTek - LANmark 1000
e. Superior Essex - DataGain 6+
f. Engineer approved equal
g. Cabling shall be also provided to each video surveillance camera shown on the plans

unless otherwise noted.
h. Color to be determined by the owner.

B. Patch Cables - Data Racks (Copper):
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1. Provide pre-connectorized copper patch cables that match performance and configuration
of horizontal data and voice cabling. Length as required for installation per BICSI
standards.

2. Quantity: Structured cabling subcontractor shall provide sufficient patch cords for 75% of
horizontal cable runs. For bidding purposes, use an average cord length of 10 feet for
patch cords.

3. Color and exact length shall be determined by the owner.
C. Patch Cables - Workstations:

1. Match performance and configuration of horizontal data and voice cabling. Length as
required for installation per BICSI standards

2. Quantity: Structured cabling subcontractor shall provide a workstation patch cord quantity
equal to 50% of all wall-terminated data outlets. For bidding purposes, use an average
cord length of 10 feet for patch cords. Patch cords shall be turned over to owner.

3. Color and exact length shall be determined by the owner.
2.02 PATCH PANELS

A. Data and Voice:
1. Modular 24 or 48 position, 19 inch rack, 1U or 2U, UTP patch panel. Panel to meet

performance standards of horizontal cabling manufacturer. Patch panel bracket shall
accept RJ45 modular jacks that are utilized at the work area outlet.
a. Product shall be a matched solution from cabling manufacturer
b. Quantity as needed for all connections in contractor plus 25% at each rack for future

growth.
2.03 GROUNDING AND BONDING PRODUCTS

A. Provide in accordance with UL 467, TIA J-STD-607, and NFPA 70. Components shall be
identified as required by TIA/EIA-606. Provide ground rods, bonding conductors, and grounding
busbars as specified in specification section 26 0526 GROUNDING AND BONDING FOR
ELECTRICAL SYSTEMS.

PART 3 EXECUTION
3.01 GENERAL

A. The drawings and specifications are considered to reflect the intent and direction for a complete
data cable system.

B. Quantities shown are for general information and may be incorrect. The bidder is to verify all
quantities and is to report any count differences to the engineer prior to submission of their
installation response. The cabling contractor will be held responsible for all required quantities to
complete the project to the intent and direction of the drawings and specifications.

C. Material description and manufacturer's part numbers are shown. The cabling contractor is
expected and has the responsibility to verify that the part number matches the description. Any
discrepancy is to be noted to the engineer prior to response submittal. The cabling contractor is
responsible for the correct materials being furnished and installed.

D. Install telecommunications cabling and pathway systems, including the horizontal and backbone
cable, pathway systems, telecommunications outlet/connector assemblies, and associated
hardware in accordance with TIA-568-C.1, TIA-568-C.2, TIA-569, NFPA 70 and UL standards
as applicable. Provide cabling in a star topology network. Pathways and outlet boxes shall be
installed as specified in specification section 26. Install telecommunications cabling with copper
media in accordance with the following criteria to avoid potential electromagnetic interference
between power and telecommunications equipment. The interference ceiling shall not exceed
3.0 volts per meter measured over the usable bandwidth of the telecommunications cabling.

E. Install UTP telecommunications cabling system as detailed in TIA-568-C.1. Screw terminals
shall not be used except where specifically indicated on plans. Use an approved insulation
displacement connection tool kit for copper cable terminations. Do not exceed manufacturers'
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cable pull tensions for copper and optical fiber cables. Provide a device to monitor cable pull
tensions. Do not exceed 25 pounds pull tension for four pair copper cables. Do not chafe or
damage outer jacket materials. Use only lubricants approved by cable manufacturer. Do not
over cinch cables, or crush cables with staples. For UTP cable, bend radii shall not be less than
four times the cable diameter. Cables shall all be terminated. There shall be no cable with
unterminated elements. Cabling shall be continuous with no splices. Label cabling in
accordance with paragraph titled LABELING.

F. This contractor is to install if they are licensed to, or contract with a licensed electrician to install
conduit serving low voltage cables located in all mechanical rooms and non-accessible areas
and exposed structural areas. Use cable trays in other areas as indicated on the drawings.
Where cable trays are not accessible, use J-hooks equal to Cablofil or Caddy Cable CAT. No
cable shall be allowed to lie on accessible ceilings tiles.

G. Provide sleeves between walls and accessible clouds. Provide hooks with closure holes and
cable ties. Mount hooks 3 feet on center.

3.02 HORIZONTAL CABLING
A. Install horizontal cabling as indicated on drawings. Do not untwist Category 6/6A UTP cables

more than one half inch from the point of termination to maintain cable geometry. Provide slack
cable in the form of a figure eight (not a service loop) on each end of the cable, 10 feet in the
telecommunications room, and 12 inches in the work area outlet.

3.03 PATHWAYS
A. Provide in accordance with TIA-569 and NFPA 70. Provide building communications cabling

pathway as specified in Section 26 0533 RACEWAY AND BOXES FOR ELECTRICAL
SYSTEMS.

3.04 WORK AREA OUTLETS
A. Terminate UTP cable in accordance with TIA-568-C, TIA-568-C.2 and wiring configuration as

specified. All fiber optic cabling shall be terminated in accordance with TIA-568-C.3. Follow
manufacturer's installation guidelines for all specific requirements related to work area outlet
termination.

3.05 COVER PLATES
A. As a minimum, each outlet shall be labeled as to its function and a unique number to identify

cable link in accordance with the section titled LABELING.
3.06 PULL CORDS

A. Pull cords shall be installed in conduit serving telecommunications outlets that do not have
cable installed.

3.07 PATCH PANELS
A. Patch panels shall be mounted in equipment racks with sufficient ports to accommodate the

installed cable plant plus 25 percent spares. Copper entering a patch panel shall be secured to
the panel as recommended by the manufacturer to prevent movement of the cable.

3.08 EQUIPMENT RACKS, BRACKETS AND CABINETS
A. All equipment racks, brackets and cabinets hosting telecommunications equipment shall all be

installed in accordance with the manufacturer's recommendations. Permanently anchor all
racks to the floor.

3.09 GROUNDING AND BONDING
A. Provide in accordance with TIA J-STD-607, NFPA 70 and as specified in Section 26 0526

GROUNDING & BONDING FOR ELECTRICAL SYSTEMS.
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3.10 LABELING
A. Provide labeling in accordance with TIA/EIA-606. Handwritten labeling is unacceptable.

Stenciled lettering for voice and data circuits shall be provided using either thermal ink transfer
or laser printing.

B. Cables shall be labeled using color labels on both ends with identifiers in accordance with
TIA/EIA-606.

C. Workstation outlets and patch panel connections shall be labeled using color coded labels with
identifiers in accordance with TIA/EIA-606.

3.11 CABLE TESTING
A. General: Cables are to be tested after installation is complete with Fluke DTX tester or

equivalent and delivered in electronic format for engineer review. If for any reason, the drop
location, raceway and/or drop location box is removed for additional work of any nature, the
drop location is to be re-tested if previously tested. All cables associated with the drop location
are to be re-tested. The cost of re-testing is the responsibility of the cabling contractor.
1. The field-test instrument shall be within the calibration period recommended by the

manufacturer, typically 12 months.
B. Category 6/6A Data - Unshielded Twisted Pair (UTP) Cable:

1. Each UTP CAT 6 data cable installed shall be tested and a test result printout sheet shall
be furnished at the completion of the project.

2. The test shall be performed after the final cable and device termination has been
completed and the faceplate installed. The test shall be of the “Basic Link” from completed
end to completed end.

3. The test shall be conducted utilizing a scanner that will generate a sweet frequency 1-250
megahertz signal on all pairs of the cable and test each pair of the cable for:
a. Pair mapping
b. Cable length
c. Insertion loss
d. Near-End-Cross Talk (NEXT)
e. Attenuation to Near-End-Cross Talk Ration (ACR)
f. Return loss (RL)
g. Power Sum Near-End-Cross Talk (PSNEXT)
h. Power Sum Equal Level Far-End-Cross Talk (PSELFEXT)
i. Far End Cross Talk (FEXT)
j. Propogation Delay & Delay Skew
k. Impedance
l. Capacitance
m. Resistance

4. Each data cable shall be tested to EIA/TIA-568, Category 6, compliance for acceptance.
5. Each test result shall indicate the cable number, test date and tester name. All test results

are to be submitted to the project engineer in electronic format for review during closeout
and final acceptance.

6. No hand written test results will be accepted by the project engineer.
3.12 EXTRA MATERIALS AND LABOR

A. This contractor shall include in their bid an allowance to install five (5) additional data outlets
with an average length of 200 feet as directed by the project engineer at any time during the
construction process. Any materials that are not used during construction shall be turned over to
the owner at the final acceptance of the building.

END OF SECTION 271005
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SECTION 271116
COMMUNICATIONS RACKS, FRAMES AND ENCLOSURES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Free standing communication racks
B. Wall mounted racks
C. Cable management

1.02 SUMMARY
A. Provide all labor, materials, and equipment for the complete installation of each rack.

1.03 GENERAL REQUIREMENTS
A. The drawings and specifications indicate the intent and direction of the installation. Items and

their location are shown diagrammatic and are to be field verified by the contractor prior to
completing work associated with the item.

B. All work shall be performed in strict accordance with all applicable laws, ordinances, codes of
local, state and federal government, or other authorities having lawful jurisdiction. The
contractor is required to verify all requirements.

C. The contractor shall furnish all required labor, material, and associated tools to facilitate the
installation of all the equipment racks, cabinets, frames and associated items specified herein
and with respect to the infrastructure design drawings without damage to the cables, associated
items, and/or facilities.

D. Qualified personnel, utilizing state-of-the-art equipment and techniques shall complete all
installation work.

E. All materials shall be installed in accordance with the manufacturer's specified
recommendations and practices.

1.04 QUALITY ASSURANCE
A. Standards: All equipment, devices, and other associated items and work shall conform to the

most recent requirements of the following codes, standards, and organizations where
applicable:
1. TIA - 569-B Commercial Building Standard for Telecommunications Pathways and Spaces
2. ANSI/TIA - 568-C Commercial Building Telecommunications Cabling Standard
3. ANSI/NECA/BICSI 568-2006  - Standard for Installing Commercial Building

Telecommunications Cabling
4. TIA - 606-A Administration Standard for Commercial Telecommunications Infrastructure
5. ANSI-J-STD - 607-A Joint Standard for Commercial Building Grounding (Earthing) and

Bonding Requirements for Telecommunications
6. ANSI/TIA-942 Telecommunications Infrastructure Standard for Data Centers
7. NFPA 70 - National Electric Code

B. All cable and equipment shall be installed in a neat and workmanlike manner. All methods of
construction that are not specifically described or indicated in the contract documents shall be
subject to the control and approval of the Owner or Owner’s Representative. Equipment and
materials shall be of the quality and manufacture indicated. The equipment specified is based
upon the acceptable manufacturers listed. Where “approved equal” is stated, equipment shall
be equivalent in every way to that of the equipment specified and subject to approval.

1.05 SUBMITTALS
A. The contractor is to provide material cut-sheet for all products listed in this specification, and

any other material not listed but required for proper installation.
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B. Provide both the manufacturer's certification for all installers and technicians that will have a role
in this project

1.06 DELIVERY, STORAGE, AND HANDLING
A. The contractor shall coordinate all delivery, storage and handling concerns with the general

contractor.
B. Provide protection from weather, moisture, extreme heat and cold, dirt, dust, and other

contaminants for equipment placed in storage.
1.07 APPROVED EQUIPMENT VENDORS

A. All cabling and conductivity products provided by the structured cabling contractor shall be part
of the following complete end-to-end systems:
1. Chatsworth Products, Inc.
2. Middle Atlantic Products
3. Tripp Lite
4. Hoffman
5. Great Lakes
6. Engineer approved equal.

PART 2 PRODUCTS
2.01 WALL MOUNTED RACKS

A. Enclosed Lockable Wall Cabinet Description:
1. Wall-mounted cabinets shall be manufactured from steel sheet.
2. Each cabinet shall have a rear panel that attaches to the wall, a hinged cabinet body that

swings open from the rear panel providing easy access to the rear of equipment and a
locking front door.

3. The rear panel shall be 5” (130 mm) deep and shall provide cable access with
pre-punched knockouts for conduit along the top and bottom edges of the panel. There
shall be a minimum of (4) combination 1/2” and 3/4” conduit knockouts (2 top/2 bottom)
and (8) combination 2-1/2” and 3” knockouts (4 top/4 bottom). The back edge of the
knockouts will be located 1-5/8” (41 mm) from the back surface of the panel (cabinet/wall)
allowing conduit to be attached to the wall with auxiliary framing strut. The cabinet will
include rubberized or plastic/composite grommets that fit within the 3” knockouts to protect
cables when conduit is not used to route cables. There shall also be one 6” (150 mm) high
by 6” (150 mm) wide cutout in the back of the rear panel so that cables can enter the panel
through the wall. The rear panel shall provide attachment points for accessory equipment
mounting brackets and cable tie points within the panel (cabinet). The manufacturer of the
cabinet will sell compatible equipment mounting brackets and cable ties as separate
accessories.

4. The cabinet body shall include a single pair of vertical 19”EIA equipment mounting rails.
The mounting rails shall be EIA-310-D compliant with the Universal hole pattern. Mounting
holes shall be spaced vertically on alternating 5/8”-5/8”-1/2” (15.9 mm - 15.9 mm - 12.7
mm) centers and shall be roll-formed with #12-24 threads. Mounting rails shall provide 12,
18, or 26 rack-mount unit (U) spaces for equipment as specified below.

5. Mounting rails shall be adjustable in depth so that they can be positioned at any point
within the cabinet body. The design of all cabinets shall allow an additional pair of
mounting rails (for a total of two pairs of mounting rails per cabinet) to be added to the
cabinet. The manufacturer of the cabinet will sell compatible mounting rails as a separate
accessory.

6. Mounting rails shall bolt in place directly to the cabinet frame. The mounting rails shall be
L-shaped. The side of the mounting rails will be punched to provide lacing points for
cables.

7. The hinge design that attaches the cabinet body and the rear panel shall allow the rear
panel to be removed during installation.
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8. The hinge that attaches the cabinet body and the rear panel shall allow the cabinet body to
open at least 90°. The hasp used to secure the rear panel and the cabinet body together
shall assist in drawing the components together during the locking action.

9. The cabinet body shall include vents that are designed to accept fan kits. The
manufacturer of the cabinet will sell compatible fan and filter kits as separate accessories.

10. The front door will be hinged and locking. The front door and rear panel will be keyed alike.
The front door will have rounded edges and corners. The cabinet body will allow the front
door to be attached so that it will swing open from the right or left. The front door will be
solid or have a tinted window, as specified below.

11. Load bearing capacity for cabinets will be 200 pounds (90.7 kg) per cabinet. Load bearing
capacity will be stated in the manufacturer’s product literature.

12. Refer to the drawings for quantities.
B. Enclosed Lockable Wall Cabinet Approved Manufacturers:

1. Chatsworth Products, Inc. #11901-724 (Black, Plexi door, 24” H x 24” W x 18” D, 12U)
2.02 CABLE MANAGEMENT

A. Horizontal Cable Management for Racks/Frames
1. Place horizontal cable managers above and below each patch panel on/in each

rack/frame/cabinet. The horizontal cable manager will guide patch/equipment cords
between the vertical cable manager and individual network port connections.

2. The cable manager will be sized to match cabling requirements. Provide 1U of horizontal
cable management for every 2U of connectivity. Cables must be able to access the cable
manager so that no ports are blocked by the cables.

3. The manufacturer will state estimated cable fills for the cable manager in the product data
sheet.

4. The horizontal cable manager will match the rack-mount width of the
rack(s)/frame(s)/cabinet(s).

5. The horizontal manager will attach to the front or rear of the rack/frame/cabinet with
screws and will be sized to fit within standard EIA-310-D rack mount spacing. The
manufacturer of the horizontal cable manager will sell compatible racks/frames/cabinets.

6. The horizontal cable manager will be a single-sided C-shaped trough with a cover. The
single-sided trough will have a slot or holes at the rear to facilitate front-to-rear cabling
through the horizontal manager. The front of the cable manager will have T-shaped cable
guides along the top and bottom surfaces of the cable manager. Evenly spaced cable
openings in between the T-shaped cable guides allow cables to enter/exit the cable
manager into the rack-mount space. The openings will have rounded edges to protect the
cables. The cover will be removable, hinged to open up or down and will snap on to secure
the cover in the closed position.

7. The horizontal cable manager shall be a matched solution from the rack/frame
manufacturer and be manufactured from sheet aluminum and composite material.

8. Refer to drawings for quantities.
PART 3 EXECUTION
3.01 GENERAL

A. Cable Management
1. Attach vertical cable managers to the side of the rack/frame using the manufacturer's

installation instructions and included hardware.
2. The color of the rack(s)/frame(s) and cable manager(s) must match.
3. Door shall be attached to the cable manager and in the closed position after cabling is

complete.
B. Wall-mounted cabinets and open frame racks

1. Provide all components of the cabinet/frame system (cabinet, mounting rails, cable
managers, power strips, and accessories).
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2. Attach the cabinet to the wall so that the front door and cabinet body can be opened fully
without obstruction by other building, storage or architectural components. Follow the
manufacturer’s installation instructions when securing the cabinet to the wall and
backboard. When not attached to the wall, the floor, shelf or tabletop surface on which the
cabinet is placed must be able to hold the combined weight of the cabinet and the
equipment within the cabinet. The cabinet should not be attached to sheet rock. The
cabinet must be attached directly into studs through a ¾” plywood backboard. The cabinet
may be attached to a masonry wall when the installer provides hardware. Use included
hardware or the appropriate hardware as defined by local code or the authority having
jurisdiction. The top of the cabinet when installed should not exceed 84” above the finished
floor.

3. Cables shall enter/exit the cabinet through conduit knockouts in the top and/or bottom of
the rear panel of the cabinet or through the rectangular cut out in the back of the rear panel
of the cabinet. Use edge-protection grommets on conduit knockouts when cables pass
through a conduit knockout but are not enclosed in conduit.

4. Install and adjust to position all accessories including power strips, equipment-mounting
rails, fan and filter kits and lights, prior to installing equipment into the cabinet. Verify that
fans, light and power strips work prior to installing equipment into the cabinet. Shelves, if
used, may be installed with equipment.

5. Provide a telecommunications ground for equipment within the cabinet. Attach a 19” EIA
busbar to the equipment mounting rails so that the mounting rails are bonded together.
Attach a bonding conductor sized as defined in J-STD-607-A and as defined by local code
or the authority having jurisdiction between the Telecommunications Grounding Busbar
and the 19” EIA bus bar within the cabinet using two-hole compression lugs to connect the
bonding conductor to each busbar. The installer will provide the 19” EIA bus bar,
antioxidant compound, the bonding conductor and other necessary hardware required to
make the connections between the cabinet and the Telecommunications Grounding
Busbar.

END OF SECTION 271116
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SECTION 280050
BASIC ELECTRONIC SAFETY AND SECURITY REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Basic Electronic Safety and Security  Requirements specifically applicable to Electrical Division
Specification Sections.

B. Division 28 Specification requirements also include, by reference, all Division 00 and 01
specification sections.  This contractor is responsible to review these specification sections. 
Requirements of these specification sections are included as a part of this contract.

C. Division 28 Specification requirements also include, by reference,  Specification Section 08
7100 - Door Hardware.  Review and inclusion of the electrical requirements of this specification
section are included as a part of this contract.

1.02 OWNER OCCUPANCY
A. The owner will occupy the premises during the construction period.
B. Limit use of site and premises to allow owner occupancy.
C. Cooperate with the owner to minimize conflict and to facilitate owner's operations.
D. Schedule the work to accommodate this requirement.

1.03 REGULATORY REQUIREMENTS
A. This contractor shall give proper authorities all requisite notices relating to work in their charge,

obtain official permits, licenses for temporary construction and pay proper fees for it.
B. This contractor is to be solely answerable for and shall promptly make good all damage, injury

or delay to other contractors, to neighboring premises or to persons or property of the public by
themselves, by their employees or through any operation under their charge, whether in the
contract or extra work.

C. No attempt has been made to reproduce in these specifications any of the rules or regulations
contained in city, state or federal ordinances and codes pertaining to the work covered by these
specifications that the contractor be thoroughly familiar with all such ordinances and codes.

D. The fact that said various rules, regulations and ordinances are not repeated in this specification
does not relieve the contractor of the responsibility of making the entire installation in
accordance with the requirement of those authorities having jurisdiction.

E. All work shall comply with the applicable recommendations of:
1. National Board of Fire Underwriters
2. ANSI-NFPA 70 National Electrical Code
3. National Fire Protection Association (NFPA)
4. Occupations Safety and Health Act (OSHA)
5. IBC Building Code (current) and any current applicable city building and or electrical codes.
6. Fire Protection: Conform to UFC and NFPA

F. Obtain permits and request inspections from authority having jurisdiction.
G. Conform to latest approved versions of codes.

1.04 PROJECT/SITE CONDITIONS
A. Install work in locations shown on drawings unless prevented by project conditions.
B. Prepare drawings showing proposed rearrangement of work to meet project conditions,

including changes to work specified in other sections.  Obtain permission of owner and
architect/engineer before proceeding.

C. This contractor shall, before submitting their bid, visit the site of the project to familiarize
themselves with locations and conditions affecting their work.
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D. It is the intent of this specification that the contractor furnishes all labor and material required to
complete the installation as outlined in the drawings and specifications.  No additions to the
contract price shall be allowed due to the failure of this contractor to properly evaluate the effect
of existing conditions on the work to be done under this contract.

E. Whenever renovation or remodeling or relocation of existing equipment is included in the
contract, it is imperative that all locations of existing wiring conduits, electrical panels,
equipment, services and grades be noted on the job site before bid is submitted and that all
elevations and grades be verified before roughing in new work.

F. This contractor shall provide holes as necessary for the installation of their work and in
accordance with materials other than the structure.

1.05 SEQUENCING AND SCHEDULING
A. This contractor shall arrange their work in order that it progresses along with the general

construction of the building.
B. This contractor shall be kept informed as to the work of other trades engaged in this project and

shall execute their work in such a manner so as not to delay or interfere with progress of other
contractors.

C. Where space for electrical lines and conduit is limited, it is imperative that all such trades
coordinate their work so as to Ensure concealment in space provided.  Where conflict exists,
the design team shall decide priority of space.  If work is not properly coordinated, the design
team may require removal and relocation of work without additional compensation.

1.06 GUARANTEE
A. This contractor shall guarantee all of the apparatus, materials, equipment furnished and labor

installed under this contract for a period of one year after date of final acceptance, unless a
longer period is specified.

B. Neither final certificate of payment nor any provisions in the contract documents nor partial or
complete occupancy of premises by owner shall constitute an acceptance for work not done in
accordance with contract documents or relieve the contractor of liability in respect to any
express warranties or responsibility for faulty materials or workmanship.

C. Should any defects arise as the result of defective workmanship or material within the
guarantee period set forth, this contractor shall make the necessary correction at their own
expense.

1.07 ENGINEER APPROVED EQUAL PRODUCTS
A. When the engineer, at the request of the interested parties, including the contractor, supplier

and manufacturer approved "engineer approved equal" products for this project, such products
are approved on the assumption that they will equal or exceed the performance of the products
specified.

B. If such products do not do so after being installed on this project, this contractor shall replace or
modify the particular product as necessary to equal the performance of the products specified at
no expense to the owner, architect or engineer.

C. Request for "engineer approved equal" products shall be received by the architect/engineer
prior to the last addendum being issued.  Requests for substitutions received after this date will
not be considered.  Substitution requests shall clearly state which products are being
considered for substitution.  Substitution requests shall include all pertinent product information
needed to evaluate the substitution as an "equal".

D. Similar products shall be all of the same manufacturer and style.  There is no exception to this
unless prior approval has been granted from engineer.
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1.08 OWNER'S RIGHT OF SALVAGE
A. Before beginning construction the contractor shall check and verify with the owner each item of

existing equipment that must be removed.
B. The owner will designate which items of material or equipment not reused that they may wish to

keep.  This contractor shall then remove these items with care and store in a location
designated by the owner for the owner's disposal.

C. All other items of equipment to be removed and not specified for reuse in new construction or
reserved by the owner for their use shall become the property of the contractor and shall be
removed from the site.

1.09 PROTECTION AND MAINTENANCE
A. The work covered by these drawings and specifications involves all work in the existing building.
B. Where necessary to connect to any existing utility service, this contractor shall contact the

owner and shall coordinate any building service connection with the owner so that normal
operation to the building is disrupted as little as possible.

C. Any work to be done in existing structures shall be coordinated with the owner and
arrangements made so that traffic flow may be maintained and areas finished where possible
before other areas are begun.

D. This contractor shall protect existing equipment in finished areas from dirt, dust and damage as
a result of their work.

E. Coordinate protection requirements with department heads before beginning construction.
F. Protect any building openings from unauthorized entry.  Coordinate with owner where building

entry must be controlled.
1.10 DEMOLITION

A. This contractor shall be responsible for the demolition and removal of all existing electrical
elements within the project area except as follows:
1. Elements shown on the drawings as "existing to remain and/or to be reused".
2. Elements serving adjacent areas.
3. Elements required for the support of the newly remodeled areas.
4. All elements to be removed are subject to the Owner's Right of Salvage.

B. Preserve services to the existing facility.  Extend/reroute/reconnect the existing systems as
required providing for the continued function of these systems.

1.11 CUTTING AND PATCHING
A. This contractor shall do all cutting and patching necessary for the installation of their work in all

existing and new buildings unless otherwise noted.
B. In areas where the integrity of fire separation assembly/wall is compromised by the work, this

contractor shall be responsible to patch and/or seal openings as necessary to maintain and/or
return fire separation to rating as required by applicable codes.

C. This contractor shall do all cutting and patching required for their work beyond the remodeled
areas unless otherwise noted.  All finish work shall include patching to match existing adjacent
surfaces.  Painting shall be by others.

1.12 CLEANING AND RUBBISH
A. This contractor, upon completion of their work, shall remove all rubbish and debris resulting

from their operation and shall remove it from site at their own expense.
B. As far as their work is concerned, all equipment shall be cleaned and the premises left in first

class condition.
C. This contractor shall maintain the work area each day to prevent hazardous accumulation of

debris from their work.
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1.13 SEALING AND PENETRATION
A. Clearance around the piping passing through fire or smoke rated construction shall be sealed to

maintain the rated integrity of the construction (1 hr. 2 hrs. etc.).  One and two-hour rated
assemblies are to be patched on both sides of the assembly.

B. This contractor shall verify rating and location of all such construction with the architectural
drawings and seal all penetrations.

C. Manufacturer offering products to comply with the requirements include the following:
1. Dow Corning "Silicone RTV Foam"
2. 3-M Corporation "Fire Barrier Caulk and Putty"
3. Thomas & Betts "Flame Safe Fire Stop System"

D. Installation of these products are to be in strict accordance with the manufacturer's
recommendations and architectural specifications, details or equivalent fire stopping general
specification section.

E. This contractor shall submit shop drawings showing approved sealing assemblies to be utilized
on this project.

1.14 HAZARDOUS MATERIALS
A. If this contractor stores any hazardous solvents or other materials on the site, they shall obtain

copies of the safety data sheets for the materials and post them at the site. The contractor shall
inform the owner and all employed of any potential exposure to this material.

B. At no time shall any product containing asbestos be incorporated into the work.
1. If asbestos materials are encountered, report to the owner.  The owner will be responsible

for asbestos removal.
1.15 RECORD DRAWINGS

A. This contractor shall provide (at the conclusion of the project) one clean, non-torn, neat and
legible "as-built" set of drawings to the owner.  These drawings shall show the routing of
conduit, wiring and equipment drawn in at scaled locations.  All cabling, devices, and endpoints
shall be labeled and conform to head end programming and system drawings.  All dimensions
indicated shall be referenced to a column line.  A set of construction blueprints will be furnished
for this work.

B. All electrical panels and electrical installed equipment shall be shown on the "as-built" drawings.
C. Refer to Architectural Specification Sections for additional requirements.
D. This contractor shall update these drawings during the project at least every week.

1.16 ALTERNATES
A. Refer to description of alternate bids under General Specification Sections.

1.17 REVIEW OF MATERIALS
A. This contractor shall submit to the engineer for review one (1) electronic copy giving a complete

list of materials, fixtures, devices and panels they propose to furnish.  The brochure shall
contain complete information as to the model of equipment, type, size, capacities, dimensions,
and illustration. An electronic copy shall be kept on the job at all times.

B. Checking of submittal drawings by the engineer does not relieve the contractor of the
responsibility for the accuracy of such drawings and for their conformity to drawings and
specifications unless the contractor notifies engineer, in writing, of such deviation at time such
drawings are furnished.

C. All submittals shall have the date marked on them when the contractor receives them from the
supplier.  Submittals shall be submitted through the contractor and shall not come direct from
the supplier to the architect or engineer.
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D. This contractor shall mark the date and sign each set signifying that the contractor has checked
that each of them in their entirety before submitting to the engineer.  Submittals that are not
dated and signed by the contractor will not be accepted, or checked and will be marked
"resubmit" and sent back to the contractor.

1.18 TEST OF SYSTEMS
A. This contractor, before concealed, shall test all systems installed under this contract as called

for in these specifications and as required by local codes.  Tests shall be made in the presence
of the engineer, local authorities or their duly authorized representative.  Any defects discovered
in testing shall be corrected and the tests repeated until all defects are eliminated.

B. This contractor shall be held responsible for all damage resulting from defects in the system.
C. Each individual feeder circuit shall be tested at the panel and in testing for insulation resistance

to ground; the power equipment shall be connected for proper operation.  In no case shall the
insulation resistance to ground be less than that required by the National Electrical Code (NEC).

1.19 SCOPE OF WORK
A. This contractor shall furnish all the labor and material necessary to install complete safety and

security systems for the building.
B. This contractor shall furnish all the labor and material to install a complete safety and security

system in the new building.  The system shall include all items of work as outlined in these
specifications and on the drawings.

C. All work shall be performed by a well-qualified and licensed technician with a thorough
knowledge of the various systems involved in this building.  It shall be this contractor's
responsibility to see that their electricians are familiar with all the various codes and tests
applicable to this work.

D. All equipment shall be new and of the type specified by the engineer unless otherwise noted in
these specifications or on the drawings to remain and or be reused.

E. The intent of the specifications and drawings is for complete installation of the systems outlined
in the specifications and drawings so that at the conclusion of construction the system will be
turned over to the owner complete and ready for safe and efficient operation.

F. This contractor is required to furnish and install all such items normally included on systems of
this type, which, while not mentioned directly herein or on the drawings are obviously essential
to the installation and operation of the system and which are normally furnished on quality
installation of this type. The specifications and drawings cannot deal individually with the many
minute items that may be eventually required by the nature of the systems.

G. This contractor, shall before proceeding with any work, review the architectural drawings.  Any
conflict between the technology and architectural drawings shall be reported to the engineer for
clarification.

H. If there is a discrepancy between the drawings and the specifications or within either document,
the more stringent requirement shall be estimated unless brought to the engineer’s attention
and an addendum is issued for clarification.

I. The Safety and Security Contractor shall establish system elevations prior to fabrication and
installation. The Safety and Security Contractor shall coordinate elevations with other trades. All
elevations shall be coordinated with all trades in the field prior to installation. When a conflict
between trades arises, the design team shall be notified immediately prior to further installation
however priority shall be as follows:
1. Lighting Fixtures
2. Gravity flow piping, including steam and condensate.
3. Electrical bus duct.
4. Sheet metal.
5. Cable trays, including access space.
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6. Other piping.
7. Conduits and wireway.

J. Low Voltage Cable Installation
1. This contractor is to install if they are licensed to, or contract with a licensed electrician to

install conduit serving low voltage cables located in all mechanical rooms and
non-accessible areas and exposed structural areas.  Use cable trays in other areas as
indicated on the drawings.  Where cable trays are not accessible, use J-hooks equal to
Cablofil or Caddy Cable CAT. No cable shall be allowed to lie on accessible ceilings tiles.
Provide sleeves between walls and accessible clouds. Provide hooks with closure holes
and cable ties.  Mount hooks 3 feet on center.

1.20 TRENCHING AND BACKFILLING
A. Each contractor is responsible for their own individual trenching and backfilling unless otherwise

noted in the drawings or addendum.
B. All underground utilities, telephone conduit, parking lot lighting, tunnels, etc shall be exactly

located prior to digging.  This contractor shall be held responsible for all damages caused by
failure to do so.

C. Any backfill shall be tamped and compacted to prevent future settling.  The backfill shall be
installed to a smooth and level grade and installed in accordance with local codes.

D. All excess dirt shall be cleared from the area and disposed of as directed by the owner.
E. Refer to architectural specification sections for additional information.

1.21 DAILY HOUSEKEEPING AND CLEANING
A. At the end of each workday, the contractor shall remove all of their debris, rubbish, tools, and

surplus materials from the project work area.  The work area shall be broom cleaned and left in
a neat and orderly condition.  The contractor, for the removal of debris from the project, shall not
use the owner’s waste disposal facility.

B. At end of construction, all equipment shall be cleaned and the premises left in first class
condition as far as this contractor's work is concerned.

1.22 WALL CONTINUITY (1 HR.)
A. All items mounted in 1 hr. rated walls requiring an opening larger than a four inch (4") square

(16 sq. inches) require the 1 hr. rating not be degraded.
B. Any branch panel in a 1 hr. wall will require the exterior of the recessed panel be covered with

5/8 inch fire rated gypsum board.  This is true for any device requiring more than a 16 sq. inch
opening.

1.23 CABLE
A. The fire alarm system manufacturer shall approve low voltage cable.  All low voltage electrical

cable, installed as part of a new fire alarm system, shall be plenum rated cable.
B. Cable installed without using raceway shall be neatly routed and supported every 3 feet by no

less than a nylon wire tie or supported in bridle rings.  All wiring in mechanical rooms shall be in
conduit.  All exposed wiring shall be in raceways.  No cable shall be allowed to lie on the
accessible ceiling tile.

1.24 DIGITAL MEDIA AGREEMENT
A. Computer Aided Drafting (CAD) Documents may be available to the contractor for some uses. 

Contact the engineer prior to bidding to determine what information is available to be
transmitted to the contractor in digital form.

B. When documents are determined to be available, and as requested by the contractor, they will
be transmitted upon the completion and execution of the MODUS digital media agreement.   A
service fee for each document transmitted will be assessed to the contractor. Documents will be
transmitted upon payment receipt.  Current service fee is $100.00 per CAD sheet.
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1.25 SECURE NETWORKABLE DEVICES
A. Update network devices to the most current software/firmware.
B. Change default password of all networkable devices.

1. Passwords shall have at least eight characters.
2. Include uppercase and lowercase letters, numerals, and special characters

C. Supply MAC address and serial number of all networkable devices.
D. Work with the Owner’s IT department to align to existing IT standards.
E. Provide to the owner a printed and/or electronic spreadsheet log of all network information

including, IP addresses, MAC addresses, logins and password information during system
training.

1.26 SYSTEM CONFIGURATION AND PROGRAMMING FILES
A. Supply system configuration and programming files where export is available.
B. Supply uncompiled programming for systems applicable.
C. All configuration and programming shall be property of the owner at conclusion of the project.

1.27 COMMISSIONING REQUIREMENTS
A. Vendors / Subcontractors

1. Provide all requested submittal data, including detailed startup procedures and specific
responsibilities of the owner to keep warranties in force.

2. Assist in equipment testing per agreements with subcontractors and/or contractor.
3. Include cost of all special tools and instruments (only available from vendor, specific to a

piece of equipment) required for testing, operating, and maintaining equipment according
to these contract documents in the base bid price to the contractor.

4. Analyze specified products and verify that the A/E has specified the newest, most current
equipment reasonable for this project's scope and budget.

5. Provide requested information regarding equipment sequence of operation and testing
procedures.

6. Review construction checklists and test procedures for equipment installed by factory
representatives.

PART 2 PRODUCTS
NOT USED

PART 3 EXECUTION
NOT USED

END OF SECTION 280050
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SECTION 281600
INTRUSION DETECTION

PART 1 GENERAL
1.01 SECTION INCLUDES

A. System performance
B. Enclosure
C. Accessories
D. Electrical power requirements
E. Environmental conditions

1.02 REFERENCES
A. Underwriters Laboratories (UL):

1. UL 365 – Police Station Connected Burglar Alarm Units and Systems
2. UL 609 – Local Burglar Alarm Units and Systems
3. UL 611 – Central Station Burglar-Alarm Units
4. UL 985 – Household Fire Warning System Units
5. UL 1023 – Household Burglar Alarm System Units
6. UL 1076 – Proprietary Burglar Alarm Units and Systems
7. UL 1610 – Central Station Burglar-Alarm Units

B. Federal Communications Commission (FCC):
1. Code of Federal Regulations Title 47-Part 15 – Radio Frequency Devices
2. Code of Federal Regulations Title 47-Part 68 – Connection of Terminal Equipment to the

Telephone Network
C. National Fire Protection Association (NFPA)
D. NFPA 70 – National Electrical Code

1.03 SYSTEM DESCRIPTION
A. The system shall be a Burglary System that includes the following capabilities:

1. Listed for UL commercial burglary.
2. Supports up to 128 zones.
3. Supports up to eight separate partitions.
4. Supports up to 150 users.
5. Supports up to 96 optional relay outputs.
6. Provides scheduling capability to allow for automated operations.

1.04 SUBMITTALS
A. Submittals shall include manufacturer data sheets for all major system components.

1.05 QUALITY ASSURANCE
A. The alarm manufacturer shall be certified as being compliant with ISO9001.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Ademco Burglary Partitioned Security System
B. Bosch
C. Engineer approved equal.

2.02 SYSTEM PERFORMANCE
A. Control Panel:  The control panel shall be an eight-partition, UL commercial burglary control

panel that supports up to 128 zones using basic hardwired, polling loop, and wireless zones. It
shall also provide supervision of the bell output, RF receivers, and relay modules. In addition,
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the control shall provide the ability to schedule time-driven events, and allow certain operations
to be automated by pressing a single button.  The system shall be capable of interfacing with an
ECP long-range radio (LRR) unit that can send Contact ID messages, and alphanumeric paging
devices. The control shall provide integrated access control and CCTV-switching capability.

B. Basic Hard Wired Zones:  The control shall provide nine style-B hardwired zones with the
following characteristics:
1. EOLR Supervision (optional for zones 2-8): Shall support N.O or N.C sensors (EOLR

supervision required for UL installations).
2. Individually assignable to one of eight partitions.
3. Supports up to 16 two-wire smoke detectors on one selected zone.
4. Supports four-wire smoke or heat detectors on any zone (power to four-wire smoke

detectors must be supervised with an EOL device).
5. Supports up to 50 two-wire latching glass break detectors on one selected zone.

C. Partitions:  The control shall provide the ability to operate eight separate areas, each functioning
as if it had its own control. Partitioning features shall include:
1. A common lobby partition (1-8), which can be programmed to perform the following

functions:
a. Arms automatically when the last partition that shares the common lobby is armed.
b. When the first partition that shares the common lobby is disarmed.

2. A master partition (9), used strictly to assign keypads for the purpose of viewing the status
of all eight partitions at the same time (master keypads).
a. Assignable by zone.
b. Assignable by keypad.
c. Assignable by relay to one or all eight partitions.

D. Ability to display fire and/or burglary and panic and/or trouble conditions at all other partitions’
keypads (selectable option).

E. Certain system options selectable by partition, such as entry/exit delay and subscriber account
number.

F. User Codes:  The control shall accommodate 150 user codes, all of which can operate one or
all partitions. Certain characteristics must be assignable to each user code, as follows:
1. Authority level (master, manager, or several other operator levels). Each user code (other

than the installer code) shall be capable of being assigned the same or a different authority
level for each partition that it will operate.

2. Opening/closing central station reporting option.
3. Specific partitions that the code can operate.
4. Global arming capability (ability to arm all partitions the code has access to in one

command).
5. Use of an RF (button) to arm and disarm the system (RF key must first be enrolled into the

system).
G. Peripheral Devices.  The control shall support up to 30 addressable ECP devices, which can be

any combination of keypads, RF receivers, relay modules, annunciator modules, and interactive
phone modules. Peripheral devices have the following characteristics:
1. Each device set to an individual address according to the device  instructions.
2. Each device enabled in system programming.
3. Each device’s address shall be  (via a programming option).

H. Keypad/Annunciator:  The control shall accommodate up to 16 keypads or six touch-screen
(i.e., advanced user interface) keypads. The keypads shall be capable of the following:
1. Performing all system arming functions.
2. Being assigned to any partition.

I. Provide the following scheduling capabilities:
1. Open/close schedules for control of arming/disarming and reporting.
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2. Holiday schedules allows different time windows for open/close schedules.
3. Timed events for activation of relays, auto-bypassing and un-bypassing, auto-arming and

disarming, etc..
4. Access schedules for limiting system access to users by time.
5. End user output programming mode provides twenty timers for relay control.
6. Automatic adjustment for daylight savings time.

J. Built-in user's manual and descriptor review for end-user convenience, the control panel shall
contain a built-in user’s manual. It shall include the following capabilities:
1. By depressing any of the function keys on the keypad for five seconds, a brief explanation

of that function shall scroll across the alphanumeric display.
2. By depressing the READY key for five seconds, all programmed zone descriptors shall be

displayed (one at a time). This feature shall provide a check for installers and ensure all
descriptors have been entered properly.

K. Programming:  The control shall be capable of being programmed locally or remotely.
2.03 ENCLOSURE

A. The control panel shall be enclosed in a metal cabinet, suitable for wall mounting. The
dimensions shall not exceed 14.5"  H x 18" W x 4.3" D.

2.04 ACCESSORIES
A. Key Switch:

1. Key switch for arming or disarming partition of security system.
2. Single-gang flush switch with stainless steel faceplate.
3. Two status LED's for armed/disarmed visual indication.
4. High-security round lock with tamper switch.
5. Provide four keys to owner at substantial completion.
6. Where shown on the exterior of a building, provide with weatherproof cover.

B. Wall Mounted Motion Sensor:
1. Detection Pattern:  50 ft. x 40 ft.
2. Ambient temperature compensation above and below body temperature.
3. Recommended mounting height of 7'-6"
4. Digital fluorescent filter.
5. Single gang semi-flush device.

C. Ceiling Mounted Motion Sensor:
1. Diameter Detection Pattern; 50 ft.
2. Ambient temperature compensation above and below body temperature.
3. Recommended mounting height between eight feet and 16 feet.
4. Digital fluorescent filter.
5. Semi-recessed ceiling device.

D. Glass Breakage Sensor:
1. Detection at up to 30 feet from source.
2. Detects both "flex" and "break" patterns.
3. Single gang semi-flush wall-mounted device.

E. Standard Entry Key Pad:
1. Self-lit 32 character display.
2. Oversized constantly lit keys

2.05 ELECTRICAL POWER REQUIREMENTS
A. System Power:  The fire and burglary alarm system shall operate using standard 120 volts AC,

60 Hz power.
B. Control Primary Power:  Transformer power shall be 16.5 VAC, 40VA.
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C. Backup Battery:  A rechargeable 12 VDC, gel type, lead acid backup battery shall be provided.
The battery shall be rated between 7 and 34 ampere hours (AH).

D. Alarm Power:  Alarm power shall be 12 VDC, 1.7 amps for each bell output.
E. Auxiliary Standby Power: Standby power shall be 12 VDC, 750 mA maximum.
F. Fusing:  The battery input, auxiliary, and bell outputs shall be protected using PTC circuit

breakers. All outputs shall be power limited.
2.06 ENVIRONMENTAL CONDITIONS

A. The Fire and Burglary Alarm System shall be designed to meet the following environmental
conditions:
1. Storage Temperature:  The system shall be designed for a storage temperature of -10 deg

C to 70 deg C.
2. Operating Temperature:  The system shall be designed for an operating temperature of 32

deg F to 120 deg F.
3. Humidity:  The system shall be designed for normal operation in an 85% relative humidity

environment.
4. Electromagnetic Interference:  The system shall meet or exceed the requirements of FCC

Part 15, Class B devices, FCC Part 68, IEC EMC directive.
PART 3 EXECUTION
3.01 EXAMINATION

A. Submission of a proposal confirms that the contract documents and site conditions are
accepted without qualifications unless exceptions are specifically noted.

B. The site shall be visited on a regular basis to appraise ongoing progress of other trades and
contracts, make allowances for all ongoing work, and coordinate the requirements of this
contract in a timely manner.

3.02 INSTALLATION
A. The system shall be installed and tested in accordance with the manufacturer’s installation

instructions. The following conditions are applicable:
1. In order to ensure a complete, functional system, for bidding purposes, where information

is not available from the owner upon request, the worst-case condition shall be assumed.
2. Interfaces shall be coordinated with the owner’s representative, where appropriate.
3. All necessary back boxes, pull boxes, connectors, supports, conduit, cable, and wire shall

be furnished and installed to provide a complete and reliable system installation. Exact
location of all boxes, conduit, and wiring runs shall be presented to the owner for approval
in advance of any installation.

4. All conduit, cable, and wire shall be installed parallel and square with building lines,
including raised floor areas. Conduit fill shall not exceed 40 percent. All wires shall be
gathered and tied up to create an orderly installation.

B. Use manufacturer recommended minimum size conductors for detection and signal circuit
conductors.  Install wiring to match fire alarm wiring required.

C. Make conduit and wiring connections to door hardware devices furnished and installed under
architectural specification sections.

D. Connect alarm control panel to the owner's telephone system.
E. Completely remove existing security system.  Patch back openings.

3.03 TESTING AND CERTIFICATION
A. This contractor shall demonstrate the functionality of the system upon completion of installation,

documenting the result of all tests and providing these results to the owner. The system shall be
tested in accordance with the following:
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1. This contractor shall conduct a complete inspection and test of all installed equipment.
This includes testing and verifying connection to equipment of other divisions.

2. This contractor shall provide staff to test all devices and all operational features of the
system for witness by the owner’s representative and the authority having jurisdiction. The
contractor shall provide two-way radio communications to assist in the testing. The owner's
representative, prior to acceptance, must witness all testing.

B. The Testing and Certification shall take place as follows:
1. System shall be tested in conjunction with the manufacturer’s representative.
2. All deficiencies noted in the above test shall be corrected.
3. Test results shall be submitted to the consultant or owner’s representative.
4. System test witnessed by owner’s representative and correction of any deficiencies noted.
5. The owner’s representative shall accept the system.
6. System test shall be witnessed by the authority having jurisdiction, and any deficiencies

that are noted shall be corrected.
7. A letter of certification shall be provided to indicate that the tests have been performed and

all devices are operational.
3.04 FIELD QUALITY CONTROL

A. Test in accordance with NFPA 72.
3.05 MANUFACTURER'S FIELD SERVICES

A. Include services of technician to supervise installation, adjustments, final connections, system
testing, and owner training.

3.06 DEMONSTRATION
A. Demonstrate normal and abnormal modes of operation, and required responses to each.

END OF SECTION 281600
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SECTION 283100
FIRE DETECTION AND ALARM

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Fire alarm and smoke detection control panel
B. Peripheral devices
C. Fire alarm wire and cable
D. Fire/smoke dampers
E. Cellular communicator

1.02 RELATED SECTIONS
A. Section 08 7100 - Door Hardware
B. Section 21 1300 - Fire Suppression Sprinkler System
C. Section 21 2000 - Fire Extinguishing System
D. Section 26 0533 - Raceways and Boxes for Electrical Systems

1.03 REFERENCES
A. NFPA 70 - National Electrical Code
B. NFPA 72 - National Fire Alarm Code
C. NFPA 101 - Life Safety Code
D. International Building Code
E. International Fire Code
F. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems

1.04 SYSTEM DESCRIPTION
A. Provide and install a manual and automatic fire alarm system that shall meet or exceed 

current IBC/IFC code requirements in accordance with NFPA 72.
B. Fire alarm system shall include the system wiring, raceways, pull boxes, terminal cabinets, 

outlet and mounting boxes, control equipment, alarm and supervisory signal initiating devices,
alarm notification appliances and other accessories required for a complete operating system.

1.05 SUBMITTALS
A. Shop Drawings: Provide a scaled building layout showing each device and wiring connection 

required.
B. Product Data: Provide electrical characteristics and connection requirements.
C. Test Reports: Indicate satisfactory completion of required tests and inspections.
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 starting of products.

E. Contractor shall submit software logic, flow diagrams, battery calculations and one line 
diagrams illustrating device loops.

F. Contractor shall be responsible for submitting a copy of these documents to the local 
Authority having jurisdiction or state for required review.

G. Submit copies of NICET certifications as described in this specification section.
1.06 PROJECT RECORD DOCUMENTS

A. Record actual locations of all initiating devices, signaling appliances, shut down relays, power 
supplies, and end-of-line devices. Illustrate each SLC loop that is planned.
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B. Indicate device addresses on the drawings.
C. Deliver to owner as both hard copy and electronic file.

1.07 OPERATION AND MAINTENANCE DATA
A. Operation Data: Operating instructions.
B. Maintenance Data: Maintenance and repair procedures.
C. Configuration Data: Printouts of configuration settings for all devices.
D. Routine Maintenance Checklist.

1.08 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing the products specified in this section 

with minimum ten years experience.
B. Contractor: The contractor shall have a fully equipped, factory trained, and manufacturer 

certified service and installation organization.
C. Supervisor: The job supervisor shall be a NICET Level II (or higher) technician and be a full-

time employee of the certified reseller. Supervisor shall be responsible for programming and 
testing.

D. Technician: A fire alarm technician shall have a minimum of four years experience terminating
and installing fire alarm systems. The technician shall also be factory trained in the installation,
adjustment, testing and operation of the equipment specified. The technician shall be capable of
answering trouble calls from a permanently maintained location less than 100 miles from project
site.

E. Installer: The installer shall be a company specializing in installing the products specified in 
this section with minimum three years experience, a NICET certified installer and/or licensed 
electrician shall be allowed to install wire, cable, conduit and back boxes for the fire alarm 
system.

F. A list of technicians with any level of responsibility with this project shall be submitted for 
review and acceptance during the submittal process. A copy of their NICET Certification(s) 
shall be included.

1.09 REGULATORY REQUIREMENTS
A. Conform to requirements of NFPA 72 and NFPA 101.
B. Furnish products listed and classified by UL, FM approved for purpose specified and 

indicated.
1.10 MAINTENANCE SERVICE

A. A maintenance program shall be offered to the owner at the end of the warranted period to 
meet NFPA requirements.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Notifier (Basis of Design)
B. Farenhyt
C. Gamewell FGI
D. Seimens
E. Engineer approved equal.

2.02 FIRE ALARM AND SMOKE DETECTION CONTROL PANEL
A. The main FACP Central Console shall contain a microprocessor based Central Processing 

Unit (CPU). The CPU shall communicate with and control the following types of equipment 
used to make up the system: intelligent addressable smoke and thermal (heat) detectors, 
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addressable modules, control circuits, and notification appliance circuits, local and remote 
operator terminals, printers, annunciators, and other system controlled devices.

B. The Notifier FIREWARDEN-50 control panel shall be the basis of design.
C. In conjunction with intelligent Loop Control Modules and Loop Expander Modules, the main 

FACP shall perform the following functions:
1. Supervise and monitor all intelligent addressable detectors and monitor modules      

connected to the system for normal, trouble and alarm conditions.
2. Supervise all initiating signaling and notification circuits throughout the facility by way of 

connection to addressable monitor and control modules.
3. Detect the activation of any initiating device and the location of the alarm condition.   

Operate all notification appliances and auxiliary devices as programmed.  In the 
event of CPU failure, all SLC loop modules shall fallback to degrade mode.  Such 
degrade mode shall treat the corresponding SLC loop control modules and associated 
detection devices as conventional two-wire operation. Any activation of a detector in 
this mode shall automatically activate associated Notification Appliance Circuits.

4. Visually and audibly annunciate any trouble, supervisory, security or alarm condition 
on operator's terminals, panel display, and annunciators.

5. When a fire alarm, trouble or supervisory condition is detected and reported by one of 
the system initiating devices or appliances, the following functions shall immediately 
occur:
a. The system alarm LED shall flash.
b. A local piezoelectric audible device in the control panel shall sound a distinctive 

signal.
c. The 640-character backlit LCD display shall indicate all information associated with 

the condition, including the type of alarm point and its location within the protected 
premises.

d. All system outputs assigned via preprogrammed equations for a particular point in 
alarm shall be executed, and the associated system outputs (alarm notification 
appliances and/or relays) shall be activated.

D. The control panel shall be capable of expansion via up to 1 SLC modules.  Each module shall
support a maximum of 50 analog/addressable devices for a maximum system capacity of 50
points.  The system shall be capable of 8 annunciator points per system regardless of the
number of addressable devices.

E. The Fire Alarm Control Panel shall include a full featured operator interface control and 
annunciation panel that shall include a backlit 640-character liquid crystal display, individual,
color coded system status LEDs, and a QWERTY style alphanumeric keypad for the field
programming and control of the fire alarm system. Said LCD shall also support graphic bit maps
capable of displaying the company name and logo of either the owner or installing 
company.

F. The control panel shall be housed in a UL-listed cabinet suitable for surface or semi-flush 
mounting. The cabinet and front shall be corrosion protected, given a rust-resistant prime 
coat, and manufacturer’s standard finish.

G. The door shall provide a key lock and include a transparent opening for viewing all indicators.
For convenience, the door shall have the ability to be hinged on either the right or left-hand side.

H. The control unit shall be modular in structure for ease of installation, maintenance, and future 
expansion.

I. Communicator:
1. Universal Digital Alarm Communicator Transmitter

a. The UDACT-2 is capable of transmitting the status of software zones (Alarm and
Trouble), System Trouble, Panel Off-Normal, Supervisory, Bell Trouble, Low Battery,
and AC Fail.

b. Dual phone lines with line voltage detect.
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2.03 PERIPHERAL DEVICES
A. Fire Sensors:

1. All fire sensors shall mount on a common base to facilitate the changing of sensor 
type if building conditions change.

2. Each sensor shall have the capability to be tested for alarm from the sensor 
 location.

3. Each sensor shall be capable of being tested for alarm via command from the     
transponder.

4. Each sensor shall respond to transponder scan for information with its type 
identification to preclude inadvertent substitution of another sensor type.

5. The transponder shall operate with the installed type but shall initiate mismatch 
  (trouble) condition until the proper type is installed or programmed sensor type 
  changed.

6. Each sensor shall respond to transponder scan for information. Such response proves
end-to-end sensor response including the operation of the sensor electronics.

7. Provide an addressable relay to control a 110-volt solenoid valve, which holds water 
off. See detail on the drawings. This is for sprinkler flow switches at elevator.

B. Manual Fire Alarm Stations:
1. Design based on Notifier NOT-BG12LX or equal.
2. Fire alarm pull station with red Lexan body, semi-flush mounted.

C. Automatic Smoke Detectors:
1. Design based on Notifier NP-200 or equal.
2. Photo-electric smoke sensors.

D. Thermo-Detectors:
1. Design based on Notifier NH-100 or equal.
2. Area thermo-detectors shall be 135 degree rat-of-rise fixed type and shall cover 2500 sq. 

ft.
E. Relay Modules:

1. Design based on Notifier NC-100R.
2. The control module shall provide an addressable output for a separately powered alarm 

indicating circuit for a control relay.
3. The control module shall provide a supervised indication circuit where indicated on the 

drawings. An open circuit fault shall be annunciated at the transponder. Subsequent 
alarm signaling shall occur in spite of the fault condition.

F. Horn/Strobe Indicators:
1. Design based on Notifier P(A)2(B)L or equal.

a. P2WL - Wall mount, white.
b. PC2WL - Ceiling mount, white

2. Mounted to comply with Americans with Disabilities Act.
3. Flush mounted unit shall have thermoplastic faceplate.
4. Visual Alarm Light: Xenon Light.

G. Strobes:
1. Design based on Notifier S(A)R(B) or equal.

a. SWL - Wall mount, white.
b. SCWL - Ceiling mount, white.

2. Mounted to comply with Americans with Disabilities Act.
3. Flush mounted unit shall have thermoplastic faceplate.

H. Duct Smoke Detectors:
1. Design based on Notifier XXX or equal.

a. Notifier DNR - Housing.
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b. Notifier NP-100R - Detector.
c. Notifier DSTS - Sampling Tube.
d. Notifier RTS151 - Remote Test Station.

2. Furnish and install duct smoke detectors in supply and return air ducts for all the air 
handling units with fan shutdown relays.

3. Provide remote key resets for these detectors.  Coordinate installation location with
design team prior to rough-in.

2.04 FIRE ALARM WIRE AND CABLE
A. Fire Alarm Power Branch Circuits: Building wire as specified by the manufacturer.
B. Initiating Device and Indicating Appliance Circuits: All fire alarm wiring shall be in metallic 

conduit or open raceway system concealed in finished areas as specified. Wiring shall be as 
specified by the manufacturer.

2.05 FIRE/SMOKE DAMPERS
A. Electrical contractor shall provide and install 120 volt wiring for smoke dampers. Fire alarm

contractor shall provide and install code compliant detection at each fire/smoke damper or
smoke damper. Fire alarm contractor shall coordinate signal from Fire Alarm panel to HVAC
control system to shut down associated units.

B. Where a damper is installed within an un-ducted opening in a wall, a smoke detector shall be
installed within 5 feet of the damper.

C. Dampers shall be controlled/monitored by the fire alarm system via addressable relays and
monitor modules that interrupt power to the damper.  Dampers shall close when power is
removed.  Direct control from duct detector relays is not allowed.  One fire alarm addressable
relay may control multiple dampers but shall only be grouped for the same air handling unit
equipment.  Damper power circuit shall be on the same electrical branch as the associated air
handling equipment, when on emergency power, the same transfer switch shall serve the air
handling equipment and associated dampers

D. Dampers shall close when associated air handling equipment is shut down.  A relay provided by
the T.C.C. shall initiate damper closure though a dedicated fire alarm monitor module.  Fire
alarm programming shall associate monitor module(s) with respective damper operation.

E. Dampers that close more than 80% of air from an air handling unit (AHU) shall be interlocked
with AHU shutdown programming and shall provide an appropriate delay to allow sufficient time
(usually 120 seconds) to allow AHU fans to slow down prior to damper closure to prevent
high-static pressure trips.  Delays shall be initiated by the building automation system, provide
additional control relays to achieve delays and inhibit signals.

F. All smoke damper circuits shall be dedicated.
G. See the mechanical and electrical drawings for damper locations.
H. Furnish and install a momentary test switch at each fire/smoke and smoke damper to allow 

proof of damper operation.
2.06 CELLULAR COMMUNICATOR

A. Design based on Notifier #CELL-CAB-N.
PART 3 EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install manual station with operating handle 48 inches on center above finished floor. Install 

audible and visual signal devices 90 inches above floor or six inches (6") below ceiling, 
whichever is lower in accordance with ADA Guidelines.

C. Automatic Detector Installation: Conform to NFPA 72.
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D. Assist owner in providing cellular service to cellular dialer 4 weeks prior to substantial
completion.

E. Provide and install monitor modules required to successfully monitor all planned Ansul, pre-
action sprinkler and/or clean agent suppression systems.

F. This contractor shall be responsible for installing an indication system that meets or exceeds the
required strobe intensity per NFPA 72.

G. This contractor shall be responsible for installing an indication system that results in a tone 
reaching 15 dB over ambient or louder. Horns shall not reach a volume that is greater than 
105dB in any room.

H. This contractor is responsible to provide all necessary components and wiring for service to
approved HVAC equipment 2000 cfm (and larger), approved kitchen hoods and approved fire
suppression services. Coordinate exact requirements with HVAC, kitchen equipment, and fire
suppression contractors.

I. This contractor is responsible to provide all necessary components and wiring for service to
mute Sound Masking, Audio and Paging Systems:
1. Connect Fire Alarm Control Unit (FACU) to the audio system utilizing a supervised line and

addressable relays, per NFPA 72, to shut down and effectively mute all sound masking,
audio and paging systems.

2. The FACU and associated supervised lines to meet UL 2572 ensuring the shutdown
mechanism is properly supervised and is reliable and will in no way damage the FACU or
audio system.

3. The FACU and associated relays must not introduce any noise into the sound masking,
audio or paging system.

4. Muting ambient sound during an emergency is necessary to meet ADA suggested
guidelines and NFPA acoustic requirements.

3.02 ELECTRICAL REQUIREMENTS
A. All wiring shall be concealed within walls. No exposed raceways except areas with exposed

structure. Coordinate conduit routing with the architect. Provide conduit for wiring located in
non-accessible areas. In areas with accessible ceilings, use j-hooks as specified. Provide
sleeves through walls and floors (3/4 inch minimum). Do not exceed a 40% pipe fill.

B. Minimum 3/4 inch conduit size.
C. Fire alarm cable installed in conduit shall not be shared by any other low voltage system cable.
D. All cable terminations shall be located within the device itself or in a junction box.  Exposed

splices are not acceptable.
E. Make conduit and wiring connections to door release devices, sprinkler flow switches, and

sprinkler valve tamper switches. This contractor is responsible for all wiring and conduit to the
sprinkler system post indicating valve, when this valve is provided. See drawings for location.

F. Provide and Install insulated bushing on end of raceways.
G. All fire alarm devices, junction and pull boxes shall be installed so they are easily accessible

without removing light fixtures, equipment, conduits, junction boxes or other items.
H. Provide locking breaker on 120 VAC power source and label "Fire Alarm." Locking breaker shall

be painted red. Any power source to FACP or devices shall be labeled with location of Power
source for room number, panel and circuit number.

I. Fire alarm control and remote power panel’s power shall be supplied by a surge protected
dedicated circuit(s).

J. Auxiliary functions that are powered from a remote source must be monitored for power if they
do not go to the operational mode for fire protection. (i.e. A power opener purge door that must
open to purge air through building or a stairway air pressurization fan that must be monitored for
power in case the breaker is shut off.)
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3.03 FIELD QUALITY CONTROL
A. Test in accordance with NFPA 72.
B. Upon completion of the fire alarm system installation, the contractor shall provide a written 

statement advising the architect of completion and to be in compliance with fire and electrical 
codes, and in accordance with wiring diagrams, instructions and directions provided by the 
manufacturer.

C. Representative of the manufacturer shall certify the system complete and that the owner has 
received adequate instructions in system operation.

3.04 MANUFACTURER'S FIELD SERVICES
A. Prepare and start systems.
B. Include services of certified technician to supervise installation, adjustments, final 

connections and system testing.
3.05 DEMONSTRATION

A. Demonstrate normal and abnormal modes of operation and required responses to each.
3.06 CABLE

A. The fire alarm system manufacturer shall approve the low voltage cable and cable size. All 
low voltage electrical cable, which is installed as part of the new fire alarm system shall be 
plenum rated.

B. The cable that is installed without using raceway shall be neatly routed and supported every 
three feet (3'). All wiring in mechanical rooms shall be in conduit. All exposed wiring shall be in
raceway. No cable shall be allowed to lie on the accessible ceiling tile.

C. Cable associated with smoke control or stairwell pressurization systems shall be installed in
continuous raceway.

3.07 CERTIFICATION
A. The fire alarm system shall be installed and operating within the manufacturers defined

parameters and be certified by the manufacturer’s representative’s signature.
B. Certification shall be turned over to the owner prior to closing of this project.

END OF SECTION 283100
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	Division 1 Sections
	011000  - SUMMARY
	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 INFORMATION
	A. Project Identification:  Clinton County Conservation Office – Remodel & Addition.
	B. Owner:  Clinton County, Iowa
	C. Architect & Structural Engineering:  Origin Design, 5405 Utica Ridge Rd. Suite 200, Davenport, IA 52807
	D. Architect’s Consultant: The Architect has retained the following design professionals who have prepared designated portions of the Contract Documents.

	1.3 WORK COVERED BY CONTRACT DOCUMENTS
	A. The Work of Project is defined by the Contract Documents and consists of the following:
	B. Type of Contract:

	1.4 ACCESS TO SITE
	A. General:  Contractor shall have full use of Project site for construction operations during construction period.  Contractor's use of Project site is limited only by Owner's right to perform work or to retain other contractors on portions of Project.
	B. Use of Site:  Limit use of Project site to areas within the Contract limits indicated.  Do not disturb portions of Project site beyond areas in which the Work is indicated.
	C. Condition of Existing Building:  Maintain portions of existing building affected by construction operations in a weather tight condition throughout construction period.  Repair damage caused by construction operations.

	1.5 SPECIFICATION FORMATS AND CONVENTIONS
	A. Specification Format:  The Specifications are organized into Divisions and Sections using the 50-division format and CSI/CSC's "MasterFormat" numbering system.
	B. Specification Content:  The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations.  These conventions are as follows:

	1.6 MISCELLANEOUS PROVISIONS

	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	012300  - ALTERNATES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for alternates.

	1.3 DEFINITIONS
	A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined in the Bidding Requirements that may be added to or deducted from the Base Bid amount if Owner decides to accept a corresponding change either in the amount of construction to be completed or in the products, materials, equipment, systems, or installation methods described in the Contract Documents.

	1.4 PROCEDURES
	A. Coordination:  Modify or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	B. Notification:  Immediately following award of the Contract, notify each party involved, in writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or deferred for later consideration.  Include a complete description of negotiated modifications to alternates.
	C. Execute accepted alternates under the same conditions as other work of the Contract.
	D. Schedule:  A Schedule of Alternates is included at the end of this Section.  Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF ALTERNATES
	A. ALTERNATE #1: Provide a price to eliminate the Storm Shelter in its entirety.
	B. ALTERNATE #2:
	C. ALTERNATE #3:
	D. ALTERNATE #4:



	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 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for substitutions.
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.

	1.4 ACTION SUBMITTALS
	A. Substitution Requests:  Submit three copies of each request for consideration.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.

	1.5 QUALITY ASSURANCE
	A. Compatibility of Substitutions:  Investigate and document compatibility of proposed substitution with related products and materials.  Engage a qualified testing agency to perform compatibility tests recommended by manufacturers.

	1.6 PROCEDURES
	A. Coordination:  Revise or adjust affected work as necessary to integrate work of the approved substitutions.


	PART 2 -  PRODUCTS
	2.1 SUBSTITUTIONS
	A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of need for change, but not later than fifteen days prior to time required for preparation and review of related submittals.
	B. Substitutions for Convenience:  Architect will consider requests for substitution if received within ten days prior to bid.  Requests received after that time may be considered or rejected at discretion of Architect.


	PART 3 -  EXECUTION (Not Used)

	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 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.3 MINOR CHANGES IN THE WORK
	A. Architect will issue supplemental instructions authorizing minor changes in the Work, not involving adjustment to the Contract Sum or the Contract Time, via Clarifications. (ASI).

	1.4 PROPOSAL REQUESTS
	A. Owner-Initiated Proposal Requests: Architect will issue a detailed description of proposed changes in the Work that may require adjustment to the Contract Sum or the Contract Time. If necessary, the description will include supplemental or revised Drawings and Specifications.
	B. Contractor-Initiated Proposals: If latent or changed conditions require modifications to the Contract, Contractor may initiate a claim by submitting a request for a change to the Architect.

	1.5 CHANGE ORDER PROCEDURES
	A. On Owner's approval of a Work Changes Proposal Request, the Architect will issue a Change Order for signatures of Owner and Contractor.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	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 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements necessary to prepare and process Applications for Payment.
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Schedule of Values:  A statement furnished by Contractor allocating portions of the Contract Sum to various portions of the Work and used as the basis for reviewing Contractor's Applications for Payment.

	1.4 SCHEDULE OF VALUES
	A. Coordination:  Coordinate preparation of the schedule of values with preparation of Contractor's construction schedule.
	B. Format and Content:  Use Project Manual table of contents as a guide to establish line items for the schedule of values.  Provide at least one line item for each Specification Section.

	1.5 APPLICATIONS FOR PAYMENT
	A. Each Application for Payment following the initial Application for Payment shall be consistent with previous applications and payments as certified by Architect and paid for by Owner.
	B. Payment Application Times:  The date for each progress payment is indicated in the Agreement between Owner and Contractor.  The period of construction work covered by each Application for Payment is the period indicated in the Agreement.
	C. Payment Application Times:  Submit Application for Payment to Architect by the 1st of the month.  The period covered by each Application for Payment is one month, ending on the last day of the month.
	D. Application for Payment Forms:  Use AIA Document G702 and AIA Document G703 as form for Applications for Payment.
	E. Application Preparation:  Complete every entry on form.  Notarize and execute by a person authorized to sign legal documents on behalf of Contractor.  Architect will return incomplete applications without action.
	F. Stored Materials:  Include in Application for Payment amounts applied for materials or equipment purchased or fabricated and stored, but not yet installed.  Differentiate between items stored on-site and items stored off-site.
	G. Transmittal:  Submit three signed and notarized original copies of each Application for Payment to Architect by a method ensuring receipt within 24 hours.  One copy shall include waivers of lien and similar attachments if required.
	H. Waivers of Mechanic's Lien:  Do not apply to public projects. Refer to Master Builders of Iowa “Public Projects and Lien Waivers” and Iowa Code, Chapter 573.
	I. Initial Application for Payment:  Administrative actions and submittals that must precede or coincide with submittal of first Application for Payment include the following:
	J. Application for Payment at Substantial Completion:  After Architect issues the Certificate of Substantial Completion, submit an Application for Payment showing 100 percent completion for portion of the Work claimed as substantially complete.
	K. Final Payment Application:  After completing Project closeout requirements, submit final Application for Payment with releases and supporting documentation not previously submitted and accepted, including, but not limited, to the following:


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	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 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	B. Each contractor shall participate in coordination requirements.  Certain areas of responsibility are assigned to a specific contractor.
	C. Related Requirements:

	1.3 DEFINITIONS
	A. RFI:  Request from Owner, Architect, or Contractor seeking information from each other during construction.

	1.4 GENERAL COORDINATION PROCEDURES
	A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in different Sections that depend on each other for proper installation, connection, and operation.
	B. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination.  Include such items as required notices, reports, and list of attendees at meetings.
	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities to avoid conflicts and to ensure orderly progress of the Work.  Such administrative activities include, but are not limited to, the following:

	1.5 COORDINATION DRAWINGS
	A. Coordination Drawings, General:  Prepare coordination drawings according to requirements in individual Sections, and additionally where installation is not completely shown on Shop Drawings, where limited space availability necessitates coordination, or if coordination is required to facilitate integration of products and materials fabricated or installed by more than one entity.
	B. Coordination Drawing Organization:  Organize coordination drawings as follows:

	1.6 REQUESTS FOR INFORMATION (RFIs)
	A. General:  Immediately on discovery of the need for additional information or interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the form included.
	B. Content of the RFI:  Include a detailed, legible description of item needing information or interpretation and the following:
	C. RFI Forms:  Form included in specification.
	D. Architect's Action:  Architect will review each RFI, determine action required, and respond.  Allow seven working days for Architect's response for each RFI.  RFIs received by Architect after 1:00 p.m. will be considered as received the following working day.
	E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  Submit log weekly.  Use CSI Log Form 13.2B or Software log with not less than the following:
	F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response to affected parties.  Review response and notify Architect within seven days if Contractor disagrees with response.

	1.7 PROJECT MEETINGS
	A. General:  Schedule and conduct meetings and conferences at Project site unless otherwise indicated.
	B. Preconstruction Conference:  Schedule and conduct a preconstruction conference before starting construction, at a time convenient to Owner and Architect, but no later than 15  days after execution of the Agreement.
	C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction activity that requires coordination with other construction.
	D. Owner Progress Meetings:  Conduct Owner progress meetings at biweekly intervals.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	013300  - 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 Requirements:

	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. 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 revisions to submittals noted by Architect and additional time for handling and reviewing submittals required by those corrections.

	1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS
	A. General: At Contractor’s written request, copies of Architect’s CAD files will be provided to Contractor for Contractor’s use in connection with Project, subject to the following conditions:
	B. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	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.
	D. Paper Submittals:  Not allowed.
	E. Electronic Submittals:  Identify and incorporate information in each electronic submittal file as follows:
	F. Options:  Identify options requiring selection by Architect.
	G. Deviations and Additional Information:  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.
	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:  Retain complete copies of submittals on Project site.  Use only final action 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.
	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	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.
	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.
	E. Coordination Drawing Submittals:  Comply with requirements specified in Division 01 Section "Project Management and Coordination."
	F. Application for Payment and Schedule of Values:  Comply with requirements specified in Division 01 Section "Payment Procedures."
	G. Test and Inspection Reports and Schedule of Tests and Inspections Submittals:  Comply with requirements specified in Division 01 Section "Quality Requirements."
	H. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements specified in Division 01 Section "Closeout Procedures."
	I. 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.
	J. 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.
	K. 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.
	L. Product Certificates:  Submit written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	M. Material Certificates:  Submit written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	N. 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.
	O. Product Test Reports:  Submit written reports indicating that 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.
	P. 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:
	Q. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requirements in the Contract Documents.
	R. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product.  Include written recommendations for primers and substrate preparation needed for adhesion.
	S. Field Test Reports:  Submit written 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.
	T. Design Data:  Prepare and submit written and graphic information, including, but not limited to, performance and design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and other performance and design criteria and a summary of loads.  Include load diagrams if applicable.  Provide name and version of software, if any, used for calculations.  Include page numbers.


	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 Architect.
	B. Project Closeout and Maintenance Material Submittals:  See 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. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or revisions required, and return it.  Architect will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action.
	B. 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.
	C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals has received prior approval from Architect.
	D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned for resubmittal without review.
	E. Submittals not required by the Contract Documents may be returned by the Architect without action.



	014000  - QUALITY REQUIREMENTS
	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 quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	C. Related Requirements:

	1.3 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements.  Services do not include contract enforcement activities performed by Architect.
	C. Preconstruction Testing:  Tests and inspections performed specifically for Project before products and materials are incorporated into the Work, to verify performance or compliance with specified criteria.
	D. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish product performance and compliance with specified requirements.
	E. Source Quality-Control Testing:  Tests and inspections that are performed at the source, e.g., plant, mill, factory, or shop.
	F. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation of the Work and for completed Work.
	G. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.
	H. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation, erection, application, and similar operations.
	I. Experienced:  When used with an entity or individual, "experienced" means having successfully completed a minimum of five previous projects similar in nature, size, and extent to this Project; being familiar with special requirements indicated; and having complied with requirements of authorities having jurisdiction.

	1.4 CONFLICTING REQUIREMENTS
	A. Referenced Standards:  If 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 conflicting requirements that are different, but apparently equal, to Architect for a decision before proceeding.
	B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  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 requirements.  Refer uncertainties to Architect for a decision before proceeding.

	1.5 INFORMATIONAL SUBMITTALS
	A. Contractor's Quality-Control Plan:  For quality-assurance and quality-control activities and responsibilities.
	B. Qualification Data:  For Contractor's quality-control personnel.
	C. Testing Agency Qualifications:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency by a recognized authority.
	D. Schedule of Tests and Inspections:  Prepare in tabular form and include the following:

	1.6 REPORTS AND DOCUMENTS
	A. Test and Inspection Reports:  Prepare and submit certified written reports specified in other Sections.  Include the following:
	B. Manufacturer's Technical Representative's Field Reports:  Prepare written information documenting manufacturer's technical representative's tests and inspections specified in other Sections.  Include the following:
	C. Factory-Authorized Service Representative's Reports:  Prepare written information documenting manufacturer's factory-authorized service representative's tests and inspections specified in other Sections.  Include the following:
	D. Permits, Licenses, and Certificates:  For 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 for compliance with standards and regulations bearing on performance of the Work.

	1.7 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	C. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	D. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful in-service performance.
	E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those performed for installations of the system, assembly, or product that are similar in material, design, and extent to those indicated for this Project.
	F. Specialists:  Certain Specification Sections require that specific construction activities shall be performed by entities who are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and shall be engaged for the activities indicated.
	G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 329; and with additional qualifications specified in individual Sections; and, where required by authorities having jurisdiction, that is acceptable to authorities.
	H. Manufacturer's Technical Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to observe and inspect installation of manufacturer's products that are similar in material, design, and extent to those indicated for this Project.
	I. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent to those indicated for this Project.
	J. Preconstruction Testing:  Where testing agency is indicated to perform preconstruction testing for compliance with specified requirements for performance and test methods, comply with the following:

	1.8 QUALITY CONTROL
	A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, Owner will engage a qualified testing agency to perform these services.
	B. Contractor Responsibilities:  Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Perform additional quality-control activities required to verify that the Work complies with requirements, whether specified or not.
	C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing as specified in Division 01 Section "Submittal Procedures."
	D. Manufacturer's Technical Services:  Where indicated, engage a manufacturer's technical representative to observe and inspect the Work.  Manufacturer's technical representative's services include participation in preinstallation conferences, examination of substrates and conditions, verification of materials, observation of Installer activities, inspection of completed portions of the Work, and submittal of written reports.
	E. 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.
	F. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	G. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assignment of personnel.  Provide the following:
	H. 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.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.



	014200  - REFERENCES
	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 DEFINITIONS
	A. General:  Basic Contract definitions are included in the Conditions of the Contract.
	B. "Approved":  When used to convey Architect's action on Contractor's submittals, applications, and requests, "approved" is limited to Architect's duties and responsibilities as stated in the Conditions of the Contract.
	C. "Directed":  A command or instruction by Architect.  Other terms including "requested," "authorized," "selected," "required," and "permitted" have the same meaning as "directed."
	D. "Indicated":  Requirements expressed by graphic representations or in written form on Drawings, in Specifications, and in other Contract Documents.  Other terms including "shown," "noted," "scheduled," and "specified" have the same meaning as "indicated."
	E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, and rules, conventions, and agreements within the construction industry that control performance of the Work.
	F. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly, installation, and similar operations.
	G. "Install":  Operations at Project site including unloading, temporarily storing, unpacking, assembling, erecting, placing, anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, and similar operations.
	H. "Provide":  Furnish and install, complete and ready for the intended use.
	I. "Project Site":  Space available for performing construction activities.  The extent of Project site is shown on Drawings and may or may not be identical with the description of the land on which Project is to be built.

	1.3 INDUSTRY STANDARDS
	A. Applicability of Standards:  Unless 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 standards in effect as of date of the Contract Documents unless otherwise indicated.
	C. Copies of Standards:  Each entity engaged in construction on Project should be familiar with industry standards applicable to its construction activity.  Copies of applicable standards are not bound with the Contract Documents.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	015000  - 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. Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
	B. Related Requirements:

	1.3 USE CHARGES
	A. General:  Installation and removal of and use charges for temporary facilities shall be included in the Contract Sum unless otherwise indicated.  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 and Sewer Service from Existing System:  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 Service from Existing System:  Electric power from Owner's existing system is available for use without metering and without payment of use charges.  Provide connections and extensions of services as required for construction operations.

	1.4 INFORMATIONAL SUBMITTALS
	A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for construction personnel.
	B. Fire-Safety Program:  Show compliance with requirements of NFPA 241 and authorities having jurisdiction.  Indicate Contractor personnel responsible for management of fire-prevention program.
	C. Moisture-Protection Plan:  Describe procedures and controls for protecting materials and construction from water absorption and damage.

	1.5 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.

	1.6 PROJECT CONDITIONS
	A. Temporary Use of Permanent Facilities:  Engage Installer of each permanent service to assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, regardless of previously assigned responsibilities.


	PART 2 -  PRODUCTS
	2.1 TEMPORARY FACILITIES
	A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.

	2.2 EQUIPMENT
	A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Locate facilities 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.
	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.
	B. Water Service:  Connect to Owner's existing water service facilities.  Clean and maintain water service facilities in a condition acceptable to Owner.  At Substantial Completion, restore these facilities to condition existing before initial use.
	C. Sanitary Facilities:  Provide temporary toilets and wash facilities for use of construction personnel. Comply with requirements of authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures and facilities. Use of Owner’s existing drinking fountain within work area is 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.
	D. Isolation of Work Areas in Occupied Facilities:  Prevent dust, fumes, and odors from entering occupied areas.
	E. Electric Power Service:  Connect to Owner's existing electric power service.  Maintain equipment in a condition acceptable to Owner.

	3.3 SUPPORT FACILITIES INSTALLATION
	A. General:  Comply with the following:
	B. Traffic Controls:  Comply with requirements of authorities having jurisdiction.
	C. Parking:  Use designated areas of Owner's existing parking areas for construction personnel.
	D. Project Signs:  Provide Project signs as indicated.  Unauthorized signs are not permitted.
	E. 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 progress cleaning requirements in Division 01 Section "Execution."
	F. Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel.

	3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Protection of Existing Facilities:  Protect existing vegetation, equipment, structures, utilities, and other improvements at Project site and on adjacent properties, except those indicated to be removed or altered.  Repair damage to existing facilities.
	B. Environmental Protection:  Provide protection, operate temporary facilities, and conduct construction as required to comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution or other undesirable effects.
	C. Security Enclosure and Lockup:  Install temporary enclosure around partially completed areas of construction.  Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and similar violations of security.  Lock entrances at end of each work day.
	D. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	E. Temporary Egress:  Maintain temporary egress from existing occupied facilities as indicated and as required by authorities having jurisdiction.
	F. 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.
	G. Temporary Partitions:  Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to separate areas occupied by tenants from fumes and noise.

	3.5 MOISTURE AND MOLD CONTROL
	A. Contractor's Moisture-Protection Plan:  Avoid trapping water in finished work.  Document visible signs of mold that may appear during construction.

	3.6 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.
	B. Maintenance:  Maintain facilities in good operating condition until removal.
	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.



	016000  - PRODUCT REQUIREMENTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; and comparable products.
	B. Related Requirements:

	1.2 DEFINITIONS
	A. Products: Items obtained for incorporating into the Work, whether purchased for Project or taken from previously purchased stock. The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	B. Basis-of-Design Product Specification: A specification in which a specific manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation, to establish the significant qualities related to type, function, dimension, in-service performance, physical properties, appearance, and other characteristics for purposes of evaluating comparable products of additional manufacturers named in the specification.

	1.3 ACTION SUBMITTALS
	A. Comparable Product Requests: Submit request for consideration of each comparable product. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	B. Basis-of-Design Product Specification Submittal: Comply with requirements in Section 013300 "Submittal Procedures." Show compliance with requirements.

	1.4 QUALITY ASSURANCE
	A. Compatibility of Options: If Contractor is given option of selecting between two or more products for use on Project, select product compatible with products previously selected, even if previously selected products were also options.

	1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft and vandalism. Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	C. Storage:

	1.6 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations under requirements of the Contract Documents.
	B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready for execution.
	C. Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures."


	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements: Provide products that comply with the Contract Documents, are undamaged and, unless otherwise indicated, are new at time of installation.
	B. Product Selection Procedures:
	C. Visual Matching Specification: Where Specifications require "match Architect's sample", provide a product that complies with requirements and matches Architect's sample. Architect's decision will be final on whether a proposed product matches.
	D. Visual Selection Specification: Where Specifications include the phrase "as selected by Architect from manufacturer's full range" or similar phrase, select a product that complies with requirements. Architect will select color, gloss, pattern, density, or texture from manufacturer's product line that includes both standard and premium items.

	2.2 COMPARABLE PRODUCTS
	A. Conditions for Consideration: Architect will consider Contractor's request for comparable product when the following conditions are satisfied. If the following conditions are not satisfied, Architect may return requests without action, except to record noncompliance with these requirements:


	PART 3 -  EXECUTION (Not Used)

	017300  - EXECUTION
	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 general administrative and procedural requirements governing execution of the Work including, but not limited to, the following:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Cutting:  Removal of in-place construction necessary to permit installation or performance of other work.
	B. Patching:  Fitting and repair work required to restore construction to original conditions after installation of other work.

	1.4 INFORMATIONAL SUBMITTALS
	A. Landfill Receipts:  Submit copy of receipts issued by a landfill facility, licensed to accept hazardous materials, for hazardous waste disposal.

	1.5 QUALITY ASSURANCE
	A. Cutting and Patching:  Comply with requirements for and limitations on cutting and patching of construction elements.
	B. Cutting and Patching Conference:  Before proceeding, meet at 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.
	C. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's written recommendations and instructions for installation of products and equipment.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions:  The existence and location of underground and other utilities and construction indicated as existing are not guaranteed.  Before beginning sitework, investigate and verify the existence and location of underground utilities, and other construction affecting the Work.
	B. Examination and Acceptance of Conditions:  Before proceeding with each component of the Work, examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation tolerances and other conditions affecting performance.  Record observations.

	3.2 PREPARATION
	A. Existing Utility Information:  Furnish information to local utility Owner that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by construction.  Coordinate with authorities having jurisdiction.
	B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication.  Coordinate fabrication schedule with construction progress to avoid delaying the Work.
	C. Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents caused by differing field conditions outside the control of Contractor, submit a request for information to Architect according to requirements in Division 01 Section "Project Management and Coordination."

	3.3 CONSTRUCTION LAYOUT
	A. Verification:  Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are discovered, notify Architect promptly.

	3.4 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Sequence the Work and allow adequate clearances to accommodate movement of construction items on site and placement in permanent locations.
	F. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.
	G. Templates:  Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing products to comply with indicated requirements.
	H. Attachment:  Provide blocking and attachment plates and anchors and fasteners of adequate size and number to securely anchor each component in place, accurately located and aligned with other portions of the Work.  Where size and type of attachments are not indicated, verify size and type required for load conditions.
	I. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.
	J. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.

	3.5 CUTTING AND PATCHING
	A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.
	C. Temporary Support:  Provide temporary support of work to be cut.
	D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	E. Adjacent Occupied Areas:  Where interference with use of adjoining areas or interruption of free passage to adjoining areas is unavoidable, coordinate cutting and patching according to requirements in Division 01 Section "Summary."
	F. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed procedures with original Installer; comply with original Installer's written recommendations.
	G. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other work.  Patch with durable seams that are as invisible as practicable.  Provide materials and comply with installation requirements specified in other Sections, where applicable.
	H. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

	3.6 OWNER-INSTALLED PRODUCTS
	A. Site Access:  Provide access to Project site for Owner's construction personnel.
	B. Coordination:  Coordinate construction and operations of the Work with work performed by Owner's construction personnel.

	3.7 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas.  Enforce requirements strictly.  Dispose of materials lawfully.
	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are not recommended, use cleaning materials that are not hazardous to health or property and that will not damage exposed surfaces.
	E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste materials down sewers or into waterways.  Comply with waste disposal requirements in Division 01 Section "Temporary Facilities and Controls."
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	J. 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.

	3.8 STARTING AND ADJUSTING
	A. Coordinate startup and adjusting of equipment and operating components with requirements in Division 01 Section "General Commissioning Requirements."
	B. Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, replace with new units, and retest.
	C. Adjust equipment for proper operation.  Adjust operating components for proper operation without binding.
	D. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	E. Manufacturer's Field Service:  Comply with qualification requirements in Division 01 Section "Quality Requirements."

	3.9 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.



	017329  - CUTTING AND PATCHING
	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 procedural requirements for cutting and patching.

	1.3 DEFINITIONS
	A. Cutting:  Removal of in-place construction necessary to permit installation or performance of other Work.
	B. Patching:  Fitting and repair work required to restore surfaces to original conditions after installation of other Work.

	1.4 SUBMITTALS
	A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days before the time cutting and patching will be performed, requesting approval to proceed.  Include the following information:

	1.5 QUALITY ASSURANCE
	A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.
	B. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that result in increased maintenance or decreased operational life or safety.  Operating elements include the following:
	C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components in a manner that could change their load-carrying capacity that results in reducing their capacity to perform as intended, or that result in increased maintenance or decreased operational life or safety.  Miscellaneous elements include the following:
	D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Architect's opinion, reduce the building's aesthetic qualities.  Remove and replace construction that has been cut and patched in a visually unsatisfactory manner.

	1.6 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void existing warranties.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.

	3.2 PREPARATION
	A. Temporary Support:  Provide temporary support of Work to be cut.
	B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.

	3.3 PERFORMANCE
	A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed procedures with original Installer; comply with original Installer's written recommendations.
	C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work.  Patch with durable seams that are as invisible as possible.  Provide materials and comply with installation requirements specified in other Sections.
	D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely remove paint, mortar, oils, putty, and similar materials.



	017700  - CLOSEOUT 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 administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	B. Related Requirements:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For cleaning agents.
	B. Contractor's List of Incomplete Items:  Initial submittal at Substantial Completion.
	C. Certified List of Incomplete Items:  Final submittal at Final Completion.

	1.4 CLOSEOUT SUBMITTALS
	A. Certificates of Release:  From authorities having jurisdiction.
	B. Certificate of Insurance:  For continuing coverage.
	C. Field Report:  For pest control inspection.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Schedule of Maintenance Material Items:  For maintenance material submittal items specified in other Sections.

	1.6 SUBSTANTIAL COMPLETION PROCEDURES
	A. Contractor's List of Incomplete Items:  Prepare and submit a list of items to be completed and corrected (Contractor's punch list), indicating the value of each item on the list and reasons why the Work is incomplete.
	B. Submittals Prior to Substantial Completion:  Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion.  List items below that are incomplete at time of request.
	C. Procedures Prior to Substantial Completion:  Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion.  List items below that are incomplete at time of request.
	D. Inspection:  Submit a written request for inspection to determine Substantial Completion a minimum of 10 days prior to date the work will be completed and ready for final inspection and tests.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare the Certificate of Substantial Completion after inspection or will notify Contractor of items, either on Contractor's list or additional items identified by Architect, that must be completed or corrected before certificate will be issued.

	1.7 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion:  Before requesting final inspection for determining final completion, complete the following:
	B. Inspection:  Submit a written request for final inspection to determine acceptance a minimum of 10 days prior to date the work will be completed and ready for final inspection and tests.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare a final Certificate for Payment after inspection or will notify Contractor of construction that must be completed or corrected before certificate will be issued.

	1.8 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Organization of List:  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are outside the limits of construction.

	1.9 SUBMITTAL OF PROJECT WARRANTIES
	A. Time of Submittal:  Submit written warranties on request of Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated, or when delay in submittal of warranties might limit Owner's rights under warranty.
	B. Partial Occupancy:  Submit properly executed warranties within 15days of completion of designated portions of the Work that are completed and occupied or used by Owner during construction period by separate agreement with Contractor.
	C. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	D. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. General:  Perform final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	C. Construction Waste Disposal:  Comply with waste disposal requirements in Division 01 Section "Temporary Facilities and Controls."

	3.2 REPAIR OF THE WORK
	A. Complete repair and restoration operations before requesting inspection for determination of Substantial Completion.
	B. Repair or remove and replace defective construction.  Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.  Where damaged or worn items cannot be repaired or restored, provide replacements.  Remove and replace operating components that cannot be repaired. Restore damaged construction and permanent facilities used during construction to specified condition.



	017823  - 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. Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	B. Related Requirements:

	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 CLOSEOUT SUBMITTALS
	A. Manual Content:  Operations and maintenance manual content is specified in individual Specification Sections to be reviewed at the time of Section submittals.  Submit reviewed manual content formatted and organized as required by this Section.
	B. Format:  Submit operations and maintenance manuals in the following format:


	PART 2 -  PRODUCTS
	2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
	A. Directory:  Prepare a single, comprehensive directory of emergency, operation, and maintenance data and materials, listing items and their location to facilitate ready access to desired information.  Include a section in the directory for each of the following:
	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 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
	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:
	B. Title Page:  Include the following information:
	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.
	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.
	E. Manuals, Electronic Files:  Submit manuals in the form of a multiple file composite electronic PDF file for each manual type required.
	F. Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled volumes.

	2.3 EMERGENCY MANUALS
	A. Content:  Organize manual into a separate section for each of the following:
	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:
	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:

	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:
	B. Descriptions:  Include the following:
	C. Operating Procedures:  Include the following, as applicable:
	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 MANUALS
	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 and drawing or schedule designation or identifier where applicable.
	C. Product Information:  Include the following, as applicable:
	D. Maintenance Procedures:  Include manufacturer's written recommendations and the following:
	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.

	2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS
	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 and drawing or schedule designation or identifier where applicable.
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including the following information for each component part or piece of equipment:
	D. Maintenance Procedures:  Include the following information and items that detail essential maintenance procedures:
	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.
	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.


	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.
	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.
	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.
	G. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation and maintenance documentation.



	017839  - PROJECT RECORD DOCUMENTS
	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 project record documents, including the following:
	B. Related Requirements:

	1.3 CLOSEOUT SUBMITTALS
	A. Record Drawings:  Comply with the following:
	B. Record Specifications:  Submit one paper copy of Project's Specifications, including addenda and contract modifications.
	C. Record Product Data:  Submit one paper copy of each submittal.
	D. Miscellaneous Record Submittals:  See other Specification Sections for miscellaneous record-keeping requirements and submittals in connection with various construction activities.  Submit one paper copy of each submittal.
	E. Reports:  Submit written report indicating items incorporated into project record documents concurrent with progress of the Work, including revisions, concealed conditions, field changes, product selections, and other notations incorporated.


	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one set of marked-up paper copies of the Contract Drawings and Shop Drawings, incorporating new and revised drawings as modifications are issued.

	2.2 RECORD SPECIFICATIONS
	A. Preparation:  Mark Specifications to indicate the actual product installation where installation varies from that indicated in Specifications, addenda, and contract modifications.
	B. Format:  Submit record Specifications as paper copy.

	2.3 RECORD PRODUCT DATA
	A. Preparation:  Mark Product Data to indicate the actual product installation where installation varies substantially from that indicated in Product Data submittal.
	B. Format:  Submit record Product Data as paper copy.

	2.4 MISCELLANEOUS RECORD SUBMITTALS
	A. Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping and submittal in connection with actual performance of the Work.  Bind or file miscellaneous records and identify each, ready for continued use and reference.
	B. Format:  Submit miscellaneous record submittals as paper copy.


	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one copy of each submittal during the construction period for project record document purposes.  Post changes and revisions to project record documents as they occur; do not wait until end of Project.
	B. Maintenance of Record Documents and Samples:  Store record documents and Samples in the field office apart from the Contract Documents used for construction.  Do not use project record documents for construction purposes.  Maintain record documents in good order and in a clean, dry, legible condition, protected from deterioration and loss.  Provide access to project record documents for Architect's and Construction Manager's reference during normal working hours.




	024119  - SELECTIVE DEMOLITION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain the property of Owner.

	1.3 INFORMATIONAL SUBMITTALS
	A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed for protecting individuals and property, for environmental protection, for dust control and, for noise control. Indicate proposed locations and construction of barriers.
	B. Schedule of selective demolition activities with starting and ending dates for each activity.

	1.4 CLOSEOUT SUBMITTALS
	A. Inventory of items that have been removed and salvaged.

	1.5 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	E. Storage or sale of removed items or materials on-site is not permitted.
	F. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	G. Arrange selective demolition schedule so as not to interfere with Owner's operations.

	1.6 WARRANTY
	A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during selective demolition, by methods and with materials and using approved contractors so as not to void existing warranties.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective building demolition operations.
	C. Inventory and record the condition of items to be removed and salvaged.

	3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.

	3.3 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	B. Remove temporary barricades and protections where hazards no longer exist.

	3.4 SELECTIVE DEMOLITION
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Removed and Salvaged Items:
	D. Removed and Reinstalled Items:
	E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and cleaned and reinstalled in their original locations after selective demolition operations are complete.

	3.5 CLEANING
	A. Remove demolition waste materials from Project site and recycle or dispose of them according to Section 017419 "Construction Waste Management and Disposal."
	B. Burning: Do not burn demolished materials.
	C. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.



	Division 3 Sections
	031000 CONCRETE FORMING AND ACCESSORIES [MS - FL] 
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Form-Facing Material: Temporary structure or mold for the support of concrete while the concrete is setting and gaining sufficient strength to be self-supporting.
	B. Formwork: The total system of support of freshly placed concrete, including the mold or sheathing that contacts the concrete, as well as supporting members, hardware, and necessary bracing.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each of the following:

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Form Liners: Store form liners under cover to protect from sunlight.


	PART 2 -  PRODUCTS
	2.1 FORM-FACING MATERIALS
	A. As-Cast Surface Form-Facing Material:
	B. Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another approved material.

	2.2 RELATED MATERIALS
	A. Reglets: Fabricate reglets of not less than 0.022-inch- thick, galvanized-steel sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris.
	B. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with bent tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris.
	C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
	D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
	E. Form-Release Agent: Commercially formulated form-release agent that does not bond with, stain, or adversely affect concrete surfaces and does not impair subsequent treatments of concrete surfaces.
	F. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or metal form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF FORMWORK
	A. Comply with ACI 301.
	B. Construct formwork, so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117 and to comply with the Surface Finish designations specified in Section 033000 "Cast-In-Place Concrete" for as-cast finishes .
	C. Limit concrete surface irregularities as follows:
	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Construct removable forms for easy removal without hammering or prying against concrete surfaces.
	F. Do not use rust-stained, steel, form-facing material.
	G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces.
	H. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible.
	I. Chamfer exterior corners and edges of permanently exposed concrete.
	J. At construction joints, overlap forms onto previously placed concrete not less than 12 inches.
	K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.
	L. Construction and Movement Joints:
	M. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection.
	N. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	O. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	P. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 INSTALLATION OF EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.

	3.3 REMOVING AND REUSING FORMS
	A. Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours after placing concrete. Concrete has to be hard enough to not be damaged by form-removal operations and curing and protection operations need to be maintained.
	B. Clean and repair surfaces of forms to be reused in the Work.
	C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.



	032000 CONCRETE REINFORCING [MS - FL]  (2)
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Shop Drawings: Comply with ACI SP-066:
	B. Construction Joint Layout: Indicate proposed construction joints required to build the structure.

	1.3 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage.


	PART 2 -  PRODUCTS
	2.1 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A615/A615M, Grade 60, deformed.
	B. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from as-drawn steel wire into flat sheets.

	2.2 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protection of In-Place Conditions:
	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that reduce bond to concrete.

	3.2 INSTALLATION OF STEEL REINFORCEMENT
	A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement.
	B. Accurately position, support, and secure reinforcement against displacement.
	C. Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, or not less than 1-1/3 times size of large aggregate, whichever is greater.
	D. Provide concrete coverage in accordance with ACI 318.
	E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	F. Splices: Lap splices as indicated on Drawings.
	G. Install welded-wire reinforcement in longest practicable lengths.

	3.3 JOINTS
	A. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.

	3.4 INSTALLATION TOLERANCES
	A. Comply with ACI 117.

	3.5 FIELD QUALITY CONTROL
	A. Special Inspections: Owner may engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Inspections:



	033000 CAST-IN-PLACE CONCRETE [MS - FL]  (1)
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance with requirements.
	B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each of the following.
	B. Design Mixtures: For each concrete mixture, include the following:

	1.4 INFORMATIONAL SUBMITTALS
	1.5 QUALITY ASSURANCE
	A. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C94/C94M requirements for production facilities and equipment.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Comply with ASTM C94/C94M and ACI 301.

	1.7 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows.
	B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows:

	1.8 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor retarder/termite barrier material and accessories for sheet vapor retarder/ termite barrier and accessories that do not comply with requirements or that fail to resist penetration by termites within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract Documents.

	2.2 CONCRETE MATERIALS
	A. Cementitious Materials:
	B. Normal-Weight Aggregates: ASTM C33/C33M, Class 3M coarse aggregate or better, graded. Provide aggregates from a single source.
	C. Air-Entraining Admixture: ASTM C260/C260M.
	D. Water and Water Used to Make Ice: ASTM C94/C94M, potable or complying with ASTM C1602/C1602M, including all limits listed in Table 2 and the requirements of paragraph 5.4

	2.3 VAPOR RETARDERS
	A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A; not less than 15 mils thick. Include manufacturer's recommended adhesive or pressure-sensitive tape.

	2.4 LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, and densifies concrete surfaces.

	2.5 CURING MATERIALS
	A. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.
	B. Water: Potable or complying with ASTM C1602/C1602M.
	C. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, Type 1, Class A.

	2.6 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber .

	2.7 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, in accordance with ACI 301.
	B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	C. Admixtures: Use admixtures in accordance with manufacturer's written instructions.

	2.8 CONCRETE MIXTURES
	A. Class A: Normal-weight concrete used for footings, grade beams, and tie beams.
	B. Class B : Normal-weight concrete used for foundation walls.
	C. Class C: Normal-weight concrete used for interior slabs-on-ground.

	2.9 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with ASTM C94/C94M and furnish batch ticket information.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:

	3.2 INSTALLATION OF EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining Work that is attached to or supported by cast-in-place concrete.

	3.3 INSTALLATION OF VAPOR RETARDER
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with ASTM E1643 and manufacturer's written instructions.

	3.4 JOINTS
	A. Construct joints true to line, with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.
	C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete into areas as indicated. Construct control joints for a depth equal to at least one-fourth of concrete thickness as follows:
	D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.

	3.5 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, and vapor retarder is complete and that required inspections are completed.
	B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of concrete placement.
	C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect in writing, but not to exceed the amount indicated on the concrete delivery ticket.
	D. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery ticket.
	E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.
	F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.

	3.6 FINISHING FORMED SURFACES
	A. As-Cast Surface Finishes:
	B. Related Unformed Surfaces:

	3.7 FINISHING FLOORS AND SLABS
	A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Float Finish:
	C. Trowel Finish:

	3.8 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:

	3.9 CONCRETE CURING
	A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Curing Formed Surfaces: Comply with ACI 308.1 as follows:
	C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows:

	3.10 TOLERANCES
	A. Conform to ACI 117.

	3.11 APPLICATION OF LIQUID FLOOR TREATMENTS
	A. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to hardened concrete by power spray or roller in accordance with manufacturer's written instructions.

	3.12 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a special inspector to perform field tests and inspections and prepare testing and inspection reports.
	B. Testing Agency: Owner will engage a qualified testing and inspecting agency to perform tests and inspections and to submit reports.
	C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, design air content, design slump at time of batching, and amount of water that can be added at Project site.
	D. Inspections:
	E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with ASTM C 172/C 172M to be performed in accordance with the following requirements:
	F. Measure floor and slab flatness and levelness in accordance with ASTM E1155 within 72 hours of completion of floor finishing and promptly report test results to Architect.

	3.13 PROTECTION
	A. Protect concrete surfaces as follows:




	042200 CONCRETE UNIT MASONRY [MS - FL] 
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Products Installed but not Furnished under This Section:
	C. Related Requirements:

	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:

	1.4 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For each type and size of the following:
	B. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.
	C. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of masonry determined in accordance with TMS 602/ACI 530.1/ASCE 6.

	1.5 QUALITY ASSURANCE
	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.
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	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.
	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.
	D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing conditions. Comply with cold-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.
	E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	2.2 PERFORMANCE REQUIREMENTS
	A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.

	2.3 UNIT MASONRY, GENERAL
	A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by requirements in the Contract Documents.
	B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated. Do not use units where such defects are exposed in the completed Work.
	C. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs indicated.

	2.4 CONCRETE MASONRY UNITS
	A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	B. CMUs: ASTM C90.

	2.5 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 C150/C150M, Type I or II, except Type III may be used for cold-weather construction. Provide natural color or white cement as required to produce mortar color indicated.
	B. Hydrated Lime: ASTM C207, Type S.
	C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other ingredients.
	D. Aggregate for Mortar: ASTM C144.
	E. Aggregate for Grout: ASTM C404.
	F. Water: Potable.

	2.7 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, 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 A951/A951M.

	2.8 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene.
	B. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type I (No. 15 asphalt felt).

	2.9 MORTAR AND GROUT MIXES
	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated.
	B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Mortar for Unit Masonry: Comply with ASTM C270, Property Specification. Provide the following types of mortar for applications stated unless another type is indicated or needed to provide required compressive strength of masonry.
	D. Grout for Unit Masonry: Comply with ASTM C476.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Build chases and recesses to accommodate items specified in this and other Sections.
	B. Leave openings for equipment to be installed before completing masonry. After installing equipment, complete masonry to match construction immediately adjacent to opening.
	C. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut units with cut surfaces and, where possible, cut edges concealed.

	3.3 TOLERANCES
	A. Dimensions and Locations of Elements:
	B. Lines and Levels:
	C. Joints:

	3.4 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at other locations.
	B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at corners or jambs.
	C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 4 inches. 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 mortar unless otherwise indicated.
	G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core.
	H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.

	3.5 MORTAR BEDDING AND JOINTING
	A. Lay hollow CMUs as follows:
	B. Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints.
	C. Set cast-stone trim units in full bed of mortar with full vertical joints. Fill dowel, anchor, and similar holes.
	D. Rake out mortar joints at pre-faced CMUs to a uniform depth of 1/4 inch and point with epoxy mortar to comply with epoxy-mortar manufacturer's written instructions.
	E. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.
	F. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) unless otherwise indicated.
	G. 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 per table in drawings.
	B. Provide continuity at corners by using prefabricated L-shaped units.
	C. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.7 CONTROL AND EXPANSION JOINTS
	A. General: Do not install masonry control or expansion joints.
	B. Form control joints in concrete masonry [as follows] [using one of the following methods]:

	3.8 LINTELS
	A. Provide masonry 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 minimum bearing of 8 inches at each jamb unless otherwise indicated.

	3.9 REINFORCED UNIT MASONRY
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.
	C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.

	3.10 FIELD QUALITY CONTROL
	A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform tests and inspections. Retesting of materials that fail to comply with specified requirements is done at Contractor's expense.
	B. Inspections: Special inspections in accordance with Level B in TMS 402/ACI 530/ASCE 5.
	C. Testing Prior to Construction: One set of tests.
	D. Concrete Masonry Unit Test: For each type of unit provided, in accordance with ASTM C140 for compressive strength.
	E. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, in accordance with ASTM C780.
	F. Mortar Test (Property Specification): For each mix provided, in accordance with ASTM C780. Test mortar for mortar air content and compressive strength.
	G. Grout Test (Compressive Strength): For each mix provided, in accordance with ASTM C1019.

	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:

	3.12 MASONRY WASTE DISPOSAL
	A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At completion of unit masonry work, remove from Project site.
	B. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as described above or recycled, and other masonry waste, and legally dispose of off Owner's property.



	053100 STEEL DECKING [MS - FL] 
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 ACTION SUBMITTALS
	A. Product Data:
	B. Shop Drawings:

	1.3 DELIVERY, STORAGE, AND HANDLING
	A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Store products in accordance with SDI MOC3. Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a waterproof covering and ventilate to avoid condensation.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. AISI Specifications: Comply with calculated structural characteristics of steel deck in accordance with AISI S100.

	2.2 NONCOMPOSITE FORM DECK
	A. Fabrication of Noncomposite Form Deck: Fabricate ribbed-steel sheet noncomposite deck panels used as a form to comply with SDI NC, with the minimum section properties indicated, and with the following:

	2.3 ACCESSORIES
	A. Provide manufacturer's standard accessory materials for deck that comply with requirements indicated.
	B. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws.
	C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel screws, No. 10 minimum diameter.
	D. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000 psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; of profile indicated or required for application.
	E. Pour Stops and Girder Fillers: Steel sheet, minimum yield strength of 33,000 psi, of same material and finish as deck, and of thickness and profile recommended by SDI standards for overhang and slab depth.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting frame and field conditions 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, GENERAL
	A. Install deck panels and accessories in accordance with SDI C, SDI NC, and SDI RD, as applicable; manufacturer's written instructions; and requirements in this Section.
	B. Install temporary shoring before placing deck panels if required to meet deflection limitations.
	C. Locate deck bundles to prevent overloading of supporting members.
	D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned and bearing on supporting frame before being permanently fastened. Do not stretch or contract side-lap interlocks.
	E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.
	F. Cut and neatly fit deck panels and accessories around openings and other work projecting through or adjacent to deck.
	G. Provide additional reinforcement and closure pieces at openings as required for strength, continuity of deck, and support of other work.
	H. Comply with AWS requirements and procedures for manual shielded metal arc welding, appearance and quality of welds, and methods used for correcting welding work.
	I. Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical fasteners and install in accordance with deck manufacturer's written instructions.
	J. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Weld using end welding of headed-stud shear connectors in accordance with AWS D1.1/D1.1M and manufacturer's written instructions.

	3.3 INSTALLATION OF ROOF DECK
	A. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels between supports, at intervals not exceeding the lesser of one-half of the span or 18 inches , and as follows:
	B. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 2 inches, with end joints as follows:

	3.4 REPAIR
	A. Repair Painting:



	Division 6 Sections
	061000 ROUGH CARPENTRY [MS - FL]  (1)
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 DEFINITIONS
	A. Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches nominal size in least dimension.
	B. Exposed Framing: Framing not concealed by other construction.
	C. Lumber grading agencies, and abbreviations used to reference them, include the following:

	1.3 DELIVERY, STORAGE, AND HANDLING
	A. Stack wood products flat with spacers beneath and between each bundle to provide air circulation. Protect wood products from weather by covering with waterproof sheeting, securely anchored. Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber: Comply with DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC Board of Review. Grade lumber by an agency certified by the ALSC Board of Review to inspect and grade lumber under the rules indicated.
	B. Maximum Moisture Content of Lumber:

	2.2 PRESERVATIVE TREATMENT
	A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2  for interior construction not in contact with ground, Use Category UC3b for exterior construction not in contact with ground, and Use Category UC4a for items in contact with ground.
	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.

	2.3 DIMENSION LUMBER FRAMING
	A. Joists, Rafters, and Other Framing by Grade: No. 2 grade.

	2.4 FASTENERS
	A. General: Fasteners are to be of size and type indicated and comply with requirements specified in this article for material and manufacture. Provide nails or screws, in sufficient length, to penetrate not less than 1-1/2 inches into wood substrate.
	B. Nails, Brads, and Staples: ASTM F1667.
	C. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC193 as appropriate for the substrate.

	2.5 METAL FRAMING ANCHORS
	A. Allowable design loads, as published by manufacturer, are to meet or exceed those of basis-of-design products. Manufacturer's published values are to be determined from empirical data or by rational engineering analysis and demonstrated by comprehensive testing performed by a qualified independent testing agency. Framing anchors are to be punched for fasteners adequate to withstand same loads as framing anchors.
	B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M, G60 coating designation.
	C. Rafter Tie-Downs: Bent strap tie for fastening rafters or roof trusses to wall studs below, 1-1/2 inches wide by 0.050 inch thick.  Tie fastens to side of rafter or truss, face of top plates, and side of stud below.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	B. Set work to required levels and lines, with members plumb, true to line, cut, and fitted. Fit rough carpentry accurately to other construction. Locate nailers, blocking, and similar supports to comply with requirements for attaching other construction.
	C. Install metal framing anchors to comply with manufacturer's written instructions. Install fasteners through each fastener hole.
	D. Do not splice structural members between supports unless otherwise indicated.
	E. Sort and select lumber so that natural characteristics do not interfere with installation or with fastening other materials to lumber. Do not use materials with defects that interfere with function of member or pieces that are too small to use with minimum number of joints or optimum joint arrangement.
	F. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials. Make tight connections between members. Install fasteners without splitting wood. Drive nails snug but do not countersink nail heads unless otherwise indicated.
	G. For exposed work, arrange fasteners in straight rows parallel with edges of members, with fasteners evenly spaced, and with adjacent rows staggered.

	3.2 INSTALLATION OF WOOD BLOCKING AND NAILERS
	A. Install where indicated and where required for attaching other work. Form to shapes indicated and cut as required for true line and level of attached work. Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces unless otherwise indicated.
	C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not less than 1-1/2 inches wide and of thickness required to bring face of ground to exact thickness of finish material. Remove temporary grounds when no longer required.



	061600 SHEATHING [MS - FL]  (1)
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 DELIVERY, STORAGE, AND HANDLING
	A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. Protect sheathing from weather by covering with waterproof sheeting, securely anchored. Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 WOOD PANEL PRODUCTS
	A. Thickness: As needed to comply with requirements specified, but not less than thickness indicated.
	B. Factory mark panels to indicate compliance with applicable standard.

	2.2 WALL SHEATHING
	A. Plywood Sheathing, Walls: Either DOC PS 1 or DOC PS 2 , Exposure 1 sheathing.

	2.3 ROOF SHEATHING
	A. Plywood Sheathing, Roofs: Either DOC PS 1 or DOC PS 2 , Exposure 1 sheathing.

	2.4 FASTENERS
	A. General: Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	B. Nails, Brads, and Staples: ASTM F1667.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces do not span between fewer than three support members.
	B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting construction unless otherwise indicated.
	C. Securely attach to substrate by fastening as indicated, complying with the following:
	D. Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials. Make tight connections. Install fasteners without splitting wood.
	E. Coordinate roof sheathing installation with flashing and joint-sealant installation so these materials are installed in sequence and manner that prevent exterior moisture from passing through completed assembly.
	F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of structural support elements.
	G. Coordinate sheathing installation with installation of materials installed over sheathing so sheathing is not exposed to precipitation or left exposed at end of the workday when rain is forecast.

	3.2 INSTALLATION OF WOOD STRUCTURAL PANEL
	A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered Wood Construction Guide," for types of structural-use panels and applications indicated.
	B. Fastening Methods: Fasten panels as indicated below:



	061753 SHOP-FABRICATED WOOD TRUSSES [MS - FL] 
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 DEFINITIONS
	A. Metal-Plate-Connected Wood Trusses: Planar structural units consisting of metal-plate-connected members fabricated from dimension lumber and cut and assembled before delivery to Project site.

	1.3 ACTION SUBMITTALS
	A. Product Data: For metal-plate connectors, metal truss accessories, and fasteners.
	B. Shop Drawings: Show fabrication and installation details for trusses.
	C. Delegated Design Submittals: For metal-plate-connected wood trusses indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Handle and store trusses to comply with recommendations in SBCA BCSI, "Building Component Safety Information: Guide to Good Practice for Handling, Installing, Restraining, & Bracing Metal Plate Connected Wood Trusses."
	B. Inspect trusses showing discoloration, corrosion, or other evidence of deterioration. Discard and replace trusses that are damaged or defective.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design metal-plate-connected wood trusses.
	B. Structural Performance: Metal-plate-connected wood trusses are to be capable of withstanding design loads within limits and under conditions indicated. Comply with requirements in TPI 1 unless more stringent requirements are specified below.
	C. Comply with applicable requirements and recommendations of TPI 1, TPI DSB, and SBCA BCSI.
	D. Wood Structural Design Standard: Comply with applicable requirements in AF&PA's "National Design Specifications for Wood Construction" and its "Supplement."

	2.2 WOOD PRODUCTS
	A. Lumber: DOC PS 20 and applicable rules of any rules-writing agency certified by the American Lumber Standard Committee (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.
	B. Minimum Chord Size for Roof Trusses: 2 by 6 inches nominal for both top and bottom chords.
	C. Minimum Specific Gravity for Top Chords: 0.50.
	D. Permanent Bracing: Provide wood bracing that complies with requirements for miscellaneous lumber in Section 061000 "Rough Carpentry."

	2.3 METAL CONNECTOR PLATES
	A. Fabricate connector plates to comply with TPI 1.
	B. Hot-Dip Galvanized-Steel Sheet: ASTM A653/A653M; Structural Steel (SS), high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); G60 coating designation; and not less than 0.036 inch thick.

	2.4 FASTENERS
	A. Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	B. Nails, Brads, and Staples: ASTM F1667.

	2.5 FABRICATION
	A. Cut truss members to accurate lengths, angles, and sizes to produce close-fitting joints.
	B. Fabricate metal connector plates to sizes, configurations, thicknesses, and anchorage details required to withstand design loads for types of joint designs indicated.
	C. Assemble truss members in design configuration indicated; use jigs or other means to ensure uniformity and accuracy of assembly, with joints closely fitted to comply with tolerances in TPI 1. Position members to produce design camber indicated.
	D. Connect truss members by metal connector plates located and securely embedded simultaneously in both sides of wood members by air or hydraulic press.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install wood trusses only after supporting construction is in place and is braced and secured.
	B. If trusses are delivered to Project site in more than one piece, assemble trusses before installing.
	C. Hoist trusses in place by lifting equipment suited to sizes and types of trusses required, exercising care not to damage truss members or joints by out-of-plane bending or other causes.
	D. Install and brace trusses according to TPI recommendations and as indicated.
	E. Install trusses plumb, square, and true to line and securely fasten to supporting construction.
	F. Space trusses 24 inches o.c.; adjust and align trusses in location before permanently fastening.
	G. Securely connect each truss ply required for forming built-up girder trusses.
	H. Install and fasten permanent bracing during truss erection and before construction loads are applied. Anchor ends of permanent bracing where terminating at walls or beams.
	I. Install wood trusses within installation tolerances in TPI 1.
	J. Do not alter trusses in field. Do not cut, drill, notch, or remove truss members.
	K. Replace wood trusses that are damaged or do not comply with requirements.

	3.2 REPAIRS AND 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 wood trusses from weather. If, despite protection, wood trusses become wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.
	C. Repair damaged galvanized coatings on exposed surfaces in accordance with ASTM A780/A780M and manufacturer's written instructions.



	064116  - PLASTIC LAMINATE-FACED ARCHITECTURAL CABINETS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product, including panel products, high-pressure decorative laminate, adhesive for bonding plastic laminate and cabinet hardware and accessories.
	B. Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components.
	C. Samples:

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications:  Fabricator of products.

	1.4 FIELD CONDITIONS
	A. Environmental Limitations: Do not deliver or install cabinets until building is enclosed, wet work is complete, and HVAC system is operating and maintaining temperature and relative humidity at occupancy levels during the remainder of the construction period.


	PART 2 -  PRODUCTS
	2.1 ARCHITECTURAL CABINET FABRICATORS
	A. Fabricators: Subject to compliance with requirements, provide products by one of the following. (Same Fabricator as Simulated Stone Countertops, Wood Frames and Wood Trim):

	2.2 PLASTIC-LAMINATE-FACED ARCHITECTURAL CABINETS
	A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork Standards" for grades of architectural plastic-laminate cabinets indicated for construction, finishes, installation, and other requirements.
	B. Grade:  Custom.
	C. Type of Construction:  Face frame.
	D. Cabinet, Door, and Drawer Front Interface Style:  Flush overlay.
	E. High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated or if not indicated, as required by woodwork quality standard.
	F. Laminate Cladding for Exposed Surfaces:
	G. Materials for Semi-exposed Surfaces:
	H. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures of exposed laminate surfaces complying with the following requirements:

	2.3 WOOD MATERIALS
	A. Wood Products: Provide materials that comply with requirements of referenced quality standard for each type of woodwork and quality grade specified unless otherwise indicated.
	B. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of referenced quality standard for each type of woodwork and quality grade specified unless otherwise indicated.

	2.4 CABINET HARDWARE AND ACCESSORIES
	A. General: Provide cabinet hardware and accessory materials associated with architectural cabinets.
	B. Frameless Concealed Hinges (European Type): BHMA A156.9, B01602, 170 degrees of opening, self-closing.
	C. Wire Pulls: Back mounted, solid metal, 4 inches long, 5/16 inch in diameter.
	D. Catches:  Ball friction catches, BHMA A156.9, B03013.
	E. Door Silencers: BHMA A156.16, L03011.
	F. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with BHMA A156.18 for BHMA finish number indicated.

	2.5 MISCELLANEOUS MATERIALS
	A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln dried to less than 15 percent moisture content.
	B. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. Provide metal expansion sleeves or expansion bolts for post-installed anchors. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face of exterior walls and at floors.
	C. Adhesives: Do not use adhesives that contain urea formaldehyde.
	D. Adhesive for Bonding Plastic Laminate:  Unpigmented contact cement.

	2.6 FABRICATION
	A. Complete fabrication, including assembly and hardware application, to maximum extent possible before shipment to Project site. Disassemble components only as necessary for shipment and installation. Where necessary for fitting at site, provide ample allowance for scribing, trimming, and fitting.
	B. Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work, and similar items. Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters and burrs.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition cabinets to average prevailing humidity conditions in installation areas.

	3.2 INSTALLATION
	A. Grade: Install cabinets to comply with same grade as item to be installed.
	B. Install cabinets level, plumb, true, and straight. Shim as required with concealed shims. Install level and plumb to a tolerance of 1/8 inch in 96 inches.
	C. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	D. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with countersunk, concealed fasteners and blind nailing. Use fine finishing nails or finishing screws for exposed fastening, countersunk and filled flush with woodwork.
	E. Cabinets: Install without distortion so 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 installation of hardware and accessory items as indicated.




	Division 7 Sections
	072100 - THERMAL INSULATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For the following:


	PART 2 -  PRODUCTS
	2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD INSULATION
	A. Extruded Polystyrene Board Insulation, Type IV: ASTM C578, Type IV, 25-psi minimum compressive strength; unfaced.

	2.2 GLASS-FIBER BLANKET INSULATION
	A. Glass-Fiber Blanket Insulation, Unfaced: ASTM C665, Type I; passing ASTM E136 for combustion characteristics.

	2.3 ACCESSORIES
	A. Insulation for Miscellaneous Voids:
	B. Insulation Anchors, Spindles, and Standoffs: As recommended by manufacturer.
	C. Adhesive for Bonding Insulation: Product compatible with insulation and air and water barrier materials, and with demonstrated capability to bond insulation securely to substrates without damaging insulation and substrates.
	D. Eave Ventilation Troughs: Preformed, rigid fiberboard or plastic sheets designed and sized to fit between roof framing members and to provide ventilation between insulated attic spaces and vented eaves.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Install insulation with manufacturer's R-value label exposed after insulation is installed.
	D. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill voids with insulation. Remove projections that interfere with placement.
	E. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or required to make up total thickness or to achieve R-value.

	3.2 INSTALLATION OF SLAB INSULATION
	A. On vertical slab edge and foundation surfaces, set insulation units using manufacturer's recommended adhesive according to manufacturer's written instructions.
	B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written instructions. Stagger end joints and tightly abut insulation units.

	3.3 INSTALLATION OF FOUNDATION WALL INSULATION
	A. Butt panels together for tight fit.
	B. Anchor Installation: Install board insulation on concrete substrates by adhesively attached, spindle-type insulation anchors.
	C. Adhesive Installation: Install with adhesive or press into tacky waterproofing or dampproofing according to manufacturer's written instructions.

	3.4 INSTALLATION OF CAVITY-WALL INSULATION
	A. Foam-Plastic Board Insulation: Install pads of adhesive spaced approximately 24 inches o.c. both ways on inside face and as recommended by manufacturer.

	3.5 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION
	A. Blanket Insulation: Install in cavities formed by framing members according to the following requirements:
	B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation using the following materials:



	072726  - FLUID-APPLIED MEMBRANE AIR BARRIERS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For air-barrier assemblies.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product certificates.
	B. Product test reports.
	C. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by manufacturer.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Air-Barrier Performance: Air-barrier assembly and seals with adjacent construction shall be capable of performing as a continuous air barrier and as a liquid-water drainage plane flashed to discharge to the exterior incidental condensation or water penetration. Air-barrier assemblies shall be capable of accommodating substrate movement and of sealing substrate expansion and control joints, construction material changes, penetrations, and transitions at perimeter conditions without deterioration and air leakage exceeding specified limits.
	B. Air-Barrier Assembly Air Leakage: Maximum 0.04 cfm/sq. ft. of surface area at 1.57 lbf/sq. ft., when tested according to ASTM E2357.

	2.2 HIGH-BUILD AIR BARRIERS, VAPOR PERMEABLE
	A. High-Build, Vapor-Permeable Air Barrier:  Modified bituminous or synthetic polymer membrane with an installed dry film thickness, according to manufacturer's written instructions, of 35 mils or thicker over smooth, void-free substrates.

	2.3 ACCESSORY MATERIALS
	A. Requirement: Provide primers, transition strips, termination strips, joint reinforcing fabric and strips, joint sealants, counterflashing strips, flashing sheets and metal termination bars, termination mastic, substrate patching materials, adhesives, tapes, foam sealants, lap sealants, and other accessory materials that are recommended in writing by air-barrier manufacturer to produce a complete air-barrier assembly and that are compatible with primary air-barrier material and adjacent construction to which they may seal.


	PART 3 -  EXECUTION
	3.1 SURFACE PREPARATION
	A. Clean, prepare, treat, fill, and seal substrate and joints and cracks in substrate according to manufacturer's written instructions and details. Provide clean, dust-free, and dry substrate for air-barrier application.
	B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray affecting other construction.
	C. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and other voids in concrete with substrate-patching material.
	D. Remove excess mortar from masonry ties, shelf angles, and other obstructions.
	E. At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and edges to form a smooth transition from one plane to another.
	F. Bridge expansion joints discontinuous wall-to-wall, deck-to-wall, and deck-to-deck joints with air-barrier accessory material that accommodates joint movement according to manufacturer's written instructions and details.

	3.2 INSTALLATION
	A. Install materials according to air-barrier manufacturer's written instructions and details to form a seal with adjacent construction and ensure continuity of air and water barrier.
	B. Connect and seal exterior wall air-barrier material continuously to roofing-membrane air barrier, concrete below-grade structures, floor-to-floor construction, exterior glazing and window systems, glazed curtain-wall systems, storefront systems, exterior louvers, exterior door framing, and other construction used in exterior wall openings, using accessory materials.
	C. Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls, storefronts, and doors. Apply transition strip so that a minimum of 3 inches of coverage is achieved over each substrate. Maintain 3 inches of full contact over firm bearing to perimeter frames, with not less than 1 inch of full contact.
	D. Repair punctures, voids, and deficient lapped seams in strips and transition strips. Slit and flatten fishmouths and blisters. Patch with transition strips extending 6 inches beyond repaired areas in strip direction.
	E. High-Build Air Barriers: Apply continuous unbroken air-barrier material to substrates according to the following thickness. Apply air-barrier material in full contact around protrusions such as masonry ties.
	F. Do not cover air barrier until it has been tested and inspected by testing agency.
	G. Correct deficiencies in or remove air barrier that does not comply with requirements; repair substrates and reapply air-barrier components.

	3.3 CLEANING AND PROTECTION
	A. Protect air-barrier system from damage during application and remainder of construction period, according to manufacturer's written instructions.
	B. Remove masking materials after installation.



	074113.16  - STANDING-SEAM METAL ROOF PANELS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Include fabrication and installation layouts of metal panels; details of edge conditions, joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures, and accessories; and special details.
	C. Samples: For each type of metal panel indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product test reports.
	B. Warranties: Sample of special warranties.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by manufacturer.
	B. UL-Certified, Portable Roll-Forming Equipment: UL-certified, portable roll-forming equipment capable of producing metal panels warranted by manufacturer to be the same as factory-formed products. Maintain UL certification of portable roll-forming equipment for duration of work.

	1.7 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of metal panel systems that fail in materials or workmanship within specified warranty period.
	B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer agrees to repair finish or replace metal panels that show evidence of deterioration of factory-applied finishes within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Provide metal panel systems capable of withstanding the effects of the following loads, based on testing according to ASTM E1592:
	B. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to ASTM E1680 at the following test-pressure difference:
	C. Water Penetration under Static Pressure: No water penetration when tested according to ASTM E1646 at the following test-pressure difference:
	D. Hydrostatic-Head Resistance: No water penetration when tested according to ASTM E2140.
	E. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-uplift-resistance class indicated.
	F. FM Global Listing: Provide metal roof panels and component materials that comply with requirements in FM Global 4471 as part of a panel roofing system and that are listed in FM Global's "Approval Guide" for Class 1 or noncombustible construction, as applicable. Identify materials with FM Global markings.
	G. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

	2.2 STANDING-SEAM METAL ROOF PANELS
	A. Provide factory-formed metal roof panels designed to be installed by lapping and interconnecting raised side edges of adjacent panels with joint type indicated and mechanically attaching panels to supports using concealed clips in side laps. Include clips, cleats, pressure plates, and accessories required for weathertight installation.
	B. Vertical-Rib, Snap-Joint, Standing-Seam Metal Roof Panels: Formed with vertical ribs at panel edges and a flat pan between ribs; designed for sequential installation by mechanically attaching panels to supports using concealed clips located under one side of panels, engaging opposite edge of adjacent panels, and snapping panels together.

	2.3 UNDERLAYMENT MATERIALS
	A. Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied, sheet underlayment, a minimum of 30 mils thick, consisting of slip-resistant, polyethylene-film top surface laminated to a layer of butyl or SBS-modified asphalt adhesive, with release-paper backing. Provide primer when recommended by underlayment manufacturer.
	B. Felt Underlayment: ASTM D226/D226M, Type II (No. 30), asphalt-saturated organic felts.
	C. Slip Sheet: Manufacturer's recommended slip sheet, of type required for application.

	2.4 MISCELLANEOUS MATERIALS
	A. Miscellaneous Metal Subframing and Furring: ASTM C645; cold-formed, metallic-coated steel sheet, ASTM A653/A653M, G90 coating designation or ASTM A792/A792M, Class AZ50 coating designation unless otherwise indicated. Provide manufacturer's standard sections as required for support and alignment of metal panel system.
	B. Panel Accessories: Provide components required for a complete, weathertight panel system including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of metal panels unless otherwise indicated.
	C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as required to seal against weather and to provide finished appearance. Locations include, but are not limited to, eaves, rakes, corners, bases, framed openings, ridges, fasciae, and fillers. Finish flashing and trim with same finish system as adjacent metal panels.
	D. Gutters and Downspouts: Formed from same material as roof panels according to SMACNA's "Architectural Sheet Metal Manual." Finish to match metal roof panels.
	E. Roof Curbs: Fabricated from same material as roof panels, 0.048-inch nominal thickness; with bottom of skirt profiled to match roof panel profiles and with welded top box and integral full-length cricket. Fabricate curb subframing of 0.060-inch-nominal thickness, angle-, C-, or Z-shaped steel sheet. Fabricate curb and subframing to withstand indicated loads of size and height indicated. Finish roof curbs to match metal roof panels.
	F. Panel Fasteners: Self-tapping screws designed to withstand design loads.
	G. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with panel materials, are nonstaining, and do not damage panel finish.

	2.5 FABRICATION
	A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard procedures and processes, as necessary to fulfill indicated performance requirements demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and structural requirements.
	B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may be fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same profile and warranted by manufacturer to be equal to factory-formed panels. Fabricate according to equipment manufacturer's written instructions and to comply with details shown.
	C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of panel.
	D. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from movements.
	E. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of item indicated.

	2.6 FINISHES
	A. Panels and Accessories:


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support members and anchorages according to ASTM C754 and metal panel manufacturer's written recommendations.

	3.2 INSTALLATION OF UNDERLAYMENT
	A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with temperature restrictions of underlayment manufacturer for installation. Apply at locations indicated below, wrinkle free, in shingle fashion to shed water, and with end laps of not less than 6 inches staggered 24 inches between courses. Overlap side edges not less than 3-1/2 inches. Roll laps with roller. Cover underlayment within 14 days.
	B. Felt Underlayment: Apply at locations indicated below, in shingle fashion to shed water, and with lapped joints of not less than 2 inches.
	C. Slip Sheet: Apply slip sheet over underlayment before installing metal roof panels.
	D. Flashings: Install flashings to cover underlayment to comply with requirements specified in Section 076200 "Sheet Metal Flashing and Trim."

	3.3 INSTALLATION OF STANDING SEAM METAL ROOF PANELS
	A. Standing-Seam Metal Roof Panel Installation: Fasten metal roof panels to supports with concealed clips at each standing-seam joint at location, spacing, and with fasteners recommended in writing by manufacturer.
	B. Accessory Installation: Install accessories with positive anchorage to building and weathertight mounting, and provide for thermal expansion. Coordinate installation with flashings and other components.
	C. Flashing and Trim: Comply with performance requirements, manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible, and set units true to line and level as indicated. Install work with laps, joints, and seams that will be permanently watertight and weather resistant.

	3.4 CLEANING AND PROTECTION
	A. Remove temporary protective coverings and strippable films, if any, as metal panels are installed, unless otherwise indicated in manufacturer's written installation instructions. On completion of metal panel installation, clean finished surfaces as recommended by metal panel manufacturer. Maintain in a clean condition during construction.



	074213.13 - FORMED METAL WALL PANELS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Include fabrication and installation layouts of metal panels; details of edge conditions, joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures, and accessories; and special details.
	C. Samples: For each type of metal panel indicated.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product test reports.
	B. Warranties: Samples of special warranties.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by manufacturer.

	1.6 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of metal panel systems that fail in materials or workmanship within specified warranty period.
	B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer agrees to repair finish or replace metal panels that show evidence of deterioration of factory-applied finishes within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Provide metal panel systems capable of withstanding the effects of the following loads, based on testing according to ASTM E1592:
	B. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to ASTM E283 at the following test-pressure difference:
	C. Water Penetration under Static Pressure: No water penetration when tested according to ASTM E331 at the following test-pressure difference:
	D. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

	2.2 EXPOSED-FASTENER, LAP-SEAM METAL WALL PANELS
	A. Provide factory-formed metal panels designed to be field assembled by lapping side edges of adjacent panels and mechanically attaching panels to supports using exposed fasteners in side laps. Include accessories required for weathertight installation.
	B. Corrugated-Profile, Exposed-Fastener Metal Wall Panels Match existing siding on the building:

	2.3 MISCELLANEOUS MATERIALS
	A. Miscellaneous Metal Subframing and Furring: ASTM C645, cold-formed, metallic-coated steel sheet, ASTM A653/A653M, G90 hot-dip galvanized coating designation or ASTM A792/A792M, Class AZ50 aluminum-zinc-alloy coating designation unless otherwise indicated. Provide manufacturer's standard sections as required for support and alignment of metal panel system.
	B. Panel Accessories: Provide components required for a complete, weathertight panel system including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of metal panels unless otherwise indicated.
	C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as required to seal against weather and to provide finished appearance. Locations include, but are not limited to, bases, drips, sills, jambs, corners, endwalls, framed openings, rakes, fasciae, parapet caps, soffits, reveals, and fillers. Finish flashing and trim with same finish system as adjacent metal panels.
	D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed fasteners with heads matching color of metal panels by means of plastic caps or factory-applied coating. Provide EPDM or PVC sealing washers for exposed fasteners.
	E. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with panel materials, are nonstaining, and do not damage panel finish.

	2.4 FABRICATION
	A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard procedures and processes, as necessary to fulfill indicated performance requirements demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and structural requirements.
	B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may be fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same profile and warranted by manufacturer to be equal to factory-formed panels. Fabricate according to equipment manufacturer's written instructions and to comply with details shown.
	C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of panel.
	D. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of item indicated.

	2.5 FINISHES
	A. Panels and Accessories:


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support members and anchorages according to ASTM C754 and metal panel manufacturer's written recommendations.

	3.2 INSTALLATION
	A. Lap-Seam Metal Panels: Fasten metal panels to supports with fasteners at each lapped joint at location and spacing recommended by manufacturer.
	B. Watertight Installation:
	C. Accessory Installation: Install accessories with positive anchorage to building and weathertight mounting and provide for thermal expansion. Coordinate installation with flashings and other components.
	D. Flashing and Trim: Comply with performance requirements, manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible and set units true to line and level as indicated. Install work with laps, joints, and seams that are permanently watertight.

	3.3 CLEANING
	A. Remove temporary protective coverings and strippable films, if any, as metal panels are installed, unless otherwise indicated in manufacturer's written installation instructions. On completion of metal panel installation, clean finished surfaces as recommended by metal panel manufacturer. Maintain in a clean condition during construction.



	076200  - SHEET METAL FLASHING AND TRIM
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  For sheet metal flashing and trim.
	C. Samples:  For each exposed product and for each color and texture specified.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product certificates.
	B. Product test reports.
	C. Sample warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.5 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Employs skilled workers who custom fabricate sheet metal flashing and trim similar to that required for this Project and whose products have a record of successful in-service performance.

	1.6 WARRANTY
	A. Special Warranty on Finishes:  Manufacturer agrees to repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of factory-applied finishes within specified warranty period.


	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 SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles shown unless more stringent requirements are indicated.
	C. SPRI Wind Design Standard:  Manufacture and install copings tested according to SPRI ES-1 and capable of resisting the following design pressure:
	D. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes.

	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 B 209, alloy as standard with manufacturer for finish required, with temper as required to suit forming operations and performance required.
	C. Stainless-Steel Sheet:  ASTM A 240/A 240M, Type 304, dead soft, fully annealed; 2D (dull, cold rolled) finish.
	D. Metallic-Coated Steel Sheet:  Provide zinc-coated (galvanized) steel sheet according to ASTM A 653/A where unfinished and aluminum-zinc alloy-coated steel sheet according to ASTM A 792/A 792M, Class AZ50 coating designation, Grade 40; prepainted by coil-coating process to comply with ASTM A 755/A 755M.

	2.3 UNDERLAYMENT MATERIALS
	A. Felt: ASTM D226/D226M, Type II (No. 30), asphalt-saturated organic felt; nonperforated.
	B. Synthetic Underlayment: Laminated or reinforced, woven polyethylene or polypropylene, synthetic roofing underlayment; bitumen free; slip resistant; suitable for high temperatures over 220 deg F; and complying with physical requirements of ASTM D226/D226M for Type I and Type II felts.
	C. Self-Adhering, High-Temperature Sheet Underlayment: Minimum 30 mils 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 in accordance with underlayment manufacturer's written instructions.
	D. Slip Sheet: Rosin-sized building paper, 3 lb/100 sq. ft. minimum.

	2.4 MISCELLANEOUS MATERIALS
	A. General:  Provide materials and types of fasteners, solder, protective coatings, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation and as recommended by manufacturer of primary sheet metal or manufactured item unless otherwise indicated.
	B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads and recommended by manufacturer of primary sheet metal or manufactured item.
	C. Solder:
	D. Sealant Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch wide and 1/8 inch thick.
	E. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.
	F. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited movement.

	2.5 FABRICATION, GENERAL
	A. General:  Custom fabricate sheet metal flashing and trim to comply with details shown and recommendations in cited sheet metal standard that apply to design, dimensions, geometry, metal thickness, and other characteristics of item required.  Fabricate sheet metal flashing and trim in shop to greatest extent possible.
	B. Expansion Provisions:  Form metal for thermal expansion of exposed flashing and trim.
	C. Sealant Joints:  Where movable, nonexpansion-type joints are required, form metal to provide for proper installation of elastomeric sealant according to cited sheet metal standard.
	D. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.
	E. 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.
	F. Seams:  Fabricate nonmoving seams with flat-lock seams.  Tin edges to be seamed, form seams, and solder.
	G. 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.

	2.6 ROOF-DRAINAGE SHEET METAL FABRICATIONS
	A. Hanging Gutters:  Fabricate to cross section required, complete with end pieces, outlet tubes, and other accessories as required.  Fabricate in minimum 96-inch-long sections.  Furnish flat-stock gutter brackets and gutter spacers and straps fabricated from same metal as gutters, of size recommended by cited sheet metal standard but with thickness not less than twice the gutter thickness.  Fabricate expansion joints, expansion-joint covers, and gutter accessories from same metal as gutters.    Shop fabricate interior and exterior corners.
	B. Downspouts:  Fabricate rectangular downspouts to dimensions indicated, complete with mitered elbows.  Furnish with metal hangers from same material as downspouts and anchors.
	C. Parapet Scuppers:  Fabricate scuppers to dimensions required, with closure flange trim to exterior, 4-inch-wide wall flanges to interior, and base extending 4 inches beyond cant or tapered strip into field of roof.  Fabricate from the following materials:

	2.7 LOW-SLOPE ROOF SHEET METAL FABRICATIONS
	A. Copings:  Fabricate in minimum 96-inch-long, but not exceeding 12-foot-long, sections.  Fabricate joint plates of same thickness as copings.  Furnish with continuous cleats to support edge of external leg and interior leg.  Miter corners, fasten and seal watertight.    Shop fabricate interior and exterior corners.
	B. Base Flashing:  Shop fabricate interior and exterior corners.    Fabricate from the following materials:
	C. Counterflashing and Flashing Receivers:  Fabricate from the following materials:
	D. Roof-Penetration Flashing:  Fabricate from the following materials:
	E. Roof-Drain Flashing:  Fabricate from the following materials:

	2.8 STEEP-SLOPE ROOF SHEET METAL FABRICATIONS
	A. Apron, Step, Cricket, and Backer Flashing: Fabricate from the following materials:
	B. Valley Flashing: Fabricate from the following materials:
	C. Drip Edges: Fabricate from the following materials:
	D. Eave, Rake, Ridge, and Hip Flashing: Fabricate from the following materials:

	2.9 WALL SHEET METAL FABRICATIONS
	A. Through-Wall Flashing:  Fabricate continuous flashings in minimum 96-inch-long, but not exceeding 12-foot-long, sections, under copings, and at shelf angles.  Fabricate discontinuous lintel, sill, and similar flashings to extend 6 inches beyond each side of wall openings; and form with 2-inch-high, end dams.  Fabricate from the following materials:
	B. Opening Flashings in Frame Construction:  Fabricate head, sill, jamb, and similar flashings to extend 4 inches beyond wall openings.  Form head and sill flashing with 2-inch-high, end dams.  Fabricate from the following materials:


	PART 3 -  EXECUTION
	3.1 UNDERLAYMENT INSTALLATION
	A. Felt Underlayment:  Install felt underlayment, wrinkle free, using adhesive to minimize use of mechanical fasteners under sheet metal flashing and trim.  Apply in shingle fashion to shed water, with lapped joints of not less than 2 inches.
	B. Synthetic Underlayment:  Install synthetic underlayment, wrinkle free, according to manufacturers' written instructions, and using adhesive where possible to minimize use of mechanical fasteners under sheet metal.
	C. 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 staggered 24 inches between courses.  Overlap side edges not less than 3-1/2 inches.  Roll laps and edges with roller.  Cover underlayment within 14 days.

	3.2 INSTALLATION, GENERAL
	A. General:  Anchor sheet metal flashing and trim and other components of the Work 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 sheet metal flashing and trim system.
	B. Metal Protection:  Where dissimilar metals contact each other, or where metal contacts pressure-treated wood or other corrosive substrates, protect against galvanic action or corrosion by painting contact surfaces with bituminous coating or by other permanent separation as recommended by sheet metal manufacturer or cited sheet metal standard.
	C. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement joints at maximum of 10 feet with no joints within 24 inches of corner or intersection.
	D. Fasteners:  Use fastener sizes that penetrate substrate not less than recommended by fastener manufacturer to achieve maximum pull-out resistance.
	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.  Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint Sealants."
	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; however, reduce pre-tinning where pre-tinned surface would show in completed Work.
	H. Rivets:  Rivet joints in uncoated aluminum where necessary for strength.

	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. Hanging Gutters:  Join sections with joints sealed with sealant.  Provide for thermal expansion.  Attach gutters at eave or fascia 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 telescoping joints.  Provide hangers with fasteners designed to hold downspouts securely to walls.  Locate hangers at top and bottom and at approximately 60 inches o.c.

	3.4 ROOF FLASHING INSTALLATION
	A. General:  Install sheet metal flashing and trim to comply with performance requirements and cited sheet metal standard.  Provide concealed fasteners where possible, and set units true to line, levels, and slopes.  Install work with laps, joints, and seams that are permanently watertight and weather resistant.
	B. Roof Edge Flashing:  Anchor to resist uplift and outward forces according to recommendations in cited sheet metal standard unless otherwise indicated.  Interlock bottom edge of roof edge flashing with continuous cleat anchored to substrate.
	C. Copings:  Anchor to resist uplift and outward forces according to recommendations in cited sheet metal standard unless otherwise indicated.
	D. Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting collar with top edge flared for elastomeric sealant, extending minimum of 4 inches over base flashing.  Install stainless-steel draw band and tighten.
	E. Counterflashing:  Coordinate installation of counterflashing with installation of base flashing.  Insert counterflashing in reglets or receivers and fit tightly to base flashing.  Extend counterflashing 4 inches over base flashing.  Lap counterflashing joints minimum of 4 inches.
	F. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with installation of roofing and other items penetrating roof.  Seal with elastomeric sealant and clamp flashing to pipes that penetrate roof.

	3.5 WALL FLASHING INSTALLATION
	A. General:  Install sheet metal wall flashing to intercept and exclude penetrating moisture according to cited sheet metal standard unless otherwise indicated.  Coordinate installation of wall flashing with installation of wall-opening components such as windows, doors, and louvers.
	B. Through-Wall Flashing:  Installation of through-wall flashing is specified in Section 042000 "Unit Masonry." Section 044200 "Exterior Stone Cladding."
	C. Opening Flashings in Frame Construction:  Install continuous head, sill, jamb, and similar flashings to extend 4 inches beyond wall openings.

	3.6 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials.  Clean off excess solder.
	C. Clean off excess sealants.
	D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed unless otherwise indicated in manufacturer's written installation instructions.
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	078443  - JOINT FIRESTOPPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Product Schedule: For each joint firestopping system. Include location, illustration of firestopping system, and design designation of qualified testing agency.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product test reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Installer Certificates: From Installer indicating that joint firestopping systems have been installed in compliance with requirements and manufacturer's written instructions.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: A firm that has been approved by FM Global according to FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to comply with UL's "Qualified Firestop Contractor Program Requirements."


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:

	2.2 JOINT FIRESTOPPING SYSTEMS
	A. Joint Firestopping Systems: Systems that resist spread of fire, passage of smoke and other gases, and maintain original fire-resistance rating of assemblies in or between which joint firestopping systems are installed. Joint firestopping systems shall accommodate building movements without impairing their ability to resist the passage of fire and hot gases.
	B. Joints in or between Fire-Resistance-Rated Construction: Provide joint firestopping systems with ratings determined per ASTM E 1966 or UL 2079.
	C. Joints in Smoke Barriers: Provide fire-resistive joint systems with ratings determined per UL 2079 based on testing at a positive pressure differential of 0.30-inch wg.
	D. Exposed Joint Firestopping Systems: Flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	E. Accessories: Provide components of fire-resistive joint systems, including primers and forming materials, that are needed to install elastomeric fill materials and to maintain ratings required. Use only components specified by joint firestopping system manufacturer and approved by the qualified testing agency for conditions indicated.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint configurations, substrates, and other conditions affecting performance of the Work.
	B. General: Install fire-resistive joint systems to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	C. Install forming materials and other accessories of types required to support elastomeric fill materials during their application and in position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	D. Install elastomeric fill materials for fire-resistive joint systems by proven techniques to produce the following results:

	3.2 IDENTIFICATION
	A. Joint Identification: Identify joint firestopping systems with legible metal or plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of joint edge so labels are visible to anyone seeking to remove or joint firestopping system. Use mechanical fasteners or self-adhering-type labels with adhesives capable of permanently bonding labels to surfaces on which labels are placed. Include the following information on labels:

	3.3 FIELD QUALITY CONTROL
	A. Inspecting Agency: Owner will engage a qualified testing agency to perform tests and inspections according to ASTM E 2393.
	B. Where deficiencies are found or joint firestopping systems are damaged or removed due to testing, repair or replace joint firestopping systems so they comply with requirements.
	C. Proceed with enclosing joint firestopping systems with other construction only after inspection reports are issued and installations comply with requirements.



	079200  - 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. Section Includes:
	B. Related Sections:

	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.
	B. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to Project joint substrates as follows:

	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 wide joints formed between two 6-inch long strips of material matching the appearance of exposed surfaces adjacent to joint sealants.
	D. Joint-Sealant Schedule:  Include the following information:

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer and testing agency.
	B. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer.
	C. Sealant, Waterproofing, and Restoration Institute (SWRI) Validation Certificate:  For each sealant specified to be validated by SWRI's Sealant Validation Program.
	D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that sealants comply with requirements.
	E. Preconstruction Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the following:
	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.
	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.

	1.7 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:

	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.


	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):
	C. Low-Emitting Interior Sealants:  Sealants and sealant primers used inside the weatherproofing 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."
	D. 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.
	E. Stain-Test-Response Characteristics:  Where sealants are specified to be non-staining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	F. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

	2.2 SILICONE JOINT SEALANTS
	A. Mildew-Resistant, Single-Component, Acid-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 25, for Use NT.

	2.3 URETHANE JOINT SEALANTS
	A. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.
	B. Multicomponent, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 50, for Use NT.
	C. Immersible Multicomponent, Pourable, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920.  Type M, Grade P, Class 25, for Use T and I.

	2.4 JOINT SEALANT BACKING
	A. General:  Provide sealant backings of material that are non-staining; 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 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:  Non-staining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	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:
	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.
	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.
	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:
	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.

	3.4 FIELD QUALITY CONTROL
	A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows:
	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.

	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.



	079513.16 - EXTERIOR EXPANSION JOINT COVER ASSEMBLIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For each expansion joint cover assembly.
	C. Samples: For each exposed expansion joint cover assembly and for each color and texture specified.


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Furnish units in longest practicable lengths to minimize field splicing.
	B. Include factory-fabricated closure materials and transition pieces, T-joints, corners, curbs, cross-connections, and other accessories as required to provide continuous expansion joint cover assemblies.

	2.2 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Expansion joint cover assemblies shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	B. Fire-Resistance Ratings: Provide expansion joint cover assemblies with fire barriers identical to those of systems tested for fire resistance according to UL 2079 or ASTM E1966 by a qualified testing agency.
	C. Expansion Joint Design Criteria:

	2.3 EXTERIOR EXPANSION JOINT COVERS
	A. Exterior Metal-Plate Joint Cover: Assembly consisting of sliding metal cover plate in continuous contact with gaskets mounted on metal frames fixed to sides of joint gap.
	B. Exterior Elastomeric-Seal Joint Cover: Assembly consisting of elastomeric seal anchored to surface-mounted frames fixed to sides of joint gap.

	2.4 MATERIALS
	A. Aluminum: ASTM B221, Alloy 6063-T5 for extrusions; ASTM B209, Alloy 6061-T6 for sheet and plate.
	B. Elastomeric Seals: Manufacturer's standard preformed elastomeric membranes or extrusions to be installed in metal frames.
	C. Fire Barriers: Any material or material combination, to comply with performance criteria for required fire-resistance rating.
	D. Moisture Barrier: Manufacturer's standard, flexible elastomeric material.

	2.5 ALUMINUM FINISHES
	A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.

	2.6 ACCESSORIES
	A. Moisture Barriers: Manufacturer's standard moisture barrier consisting of a continuous, waterproof membrane within joint and attached to substrate on sides of joint.
	B. Manufacturer's standard attachment devices, as indicated or required for complete installations.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Prepare substrates according to expansion joint cover assembly manufacturer's written instructions.
	B. Coordinate and furnish anchorages, setting drawings, and instructions for installing expansion joint cover assemblies. Provide fasteners of metal, type, and size to suit type of construction indicated and to provide for secure attachment of expansion joint cover assemblies.
	C. Comply with manufacturer's written instructions for storing, handling, and installing expansion joint cover assemblies and materials unless more stringent requirements are indicated.
	D. Metal Frames: Perform cutting, drilling, and fitting required to install expansion joint cover assemblies.
	E. Seals: Install elastomeric seals and membranes in frames to comply with manufacturer's written instructions. Install with minimum number of end joints.
	F. Install with hairline mitered corners where expansion joint cover assemblies change direction or abut other materials.
	G. Terminate exposed ends of expansion joint cover assemblies with field- or factory-fabricated termination devices.
	H. Fire-Resistance-Rated Assemblies: Coordinate installation of expansion joint cover assembly materials and associated work so complete assemblies comply with performance requirements.
	I. Moisture Barrier Drainage: If indicated, provide drainage fitting and connect to drains.
	J. Transition to Roof Expansion Joint Covers: Coordinate installation of exterior wall and soffit expansion joint covers with roof expansion joint covers specified in Section 077129 "Manufactured Roof Expansion Joints." Install factory-fabricated units at transition between exterior walls and soffits and roof expansion joint cover assemblies.

	3.2 PROTECTION
	A. Do not remove protective covering until finish work in adjacent areas is complete. When protective covering is removed, clean exposed metal surfaces to comply with manufacturer's written instructions.
	B. Protect the installation from damage by work of other Sections.




	Division 8 Sections
	081113 - HOLLOW METAL FRAME 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. Section Includes:
	B. Related Sections:
	C. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.

	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated. Include construction details, material descriptions, core descriptions, hardware reinforcements, profiles, anchors, fire-resistance rating, and finishes.
	B. Door hardware supplier is to furnish templates, template reference number and/or physical hardware to the steel door and frame supplier in order to prepare the doors and frames to receive the finish hardware items.
	C. Shop Drawings: Include the following:
	D. Samples for Verification:

	1.4 QUALITY ASSURANCE
	A. Source Limitations: Obtain hollow metal doors and frames through one source from a single manufacturer wherever possible.
	B. Quality Standard: In addition to requirements specified, furnish SDI-Certified manufacturer products that comply with ANSI/SDI A250.8, latest edition, "Recommended Specifications for Standard Steel Doors and Frames".
	C. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, based on testing at positive pressure according to UL10C (neutral pressure at 40” above sill) or UL 10C.
	D. Fire-Rated, Borrowed-Light Frame Assemblies: Assemblies complying with NFPA 80 that are 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. Provide labeled glazing material.
	E. Severe Storm Shelter Openings: Provide complete door systems for hurricane or tornado storm shelters, and other areas of refuge, complying and tested according to FEMA P-361, Third Edition (2015), Design and Construction Guidance for Community Safe Rooms; and ICC 500 (2014), ICC/NSSA Standard for the Design and Construction of Storm Shelters.
	F. Pre-Submittal Conference: Conduct conference in compliance with requirements in Division 01 Section "Project Meetings" with attendance by representatives of Supplier, Installer, and Contractor to review proper methods and procedures for installing hollow metal doors and frames and to verify installation of electrical knockout boxes and conduit at frames with electrified or access control hardware.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit and Project site storage. Do not use non-vented plastic.
	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow metal work under cover at Project site. Place in stacks of five units maximum in a vertical position with heads up, spaced by blocking, on minimum 4-inch high wood blocking. Do not store in a manner that traps excess humidity.

	1.6 PROJECT CONDITIONS
	A. Field Measurements: Verify actual dimensions of openings by field measurements before fabrication.

	1.7 COORDINATION
	A. Coordinate installation of anchorages for hollow metal frames. 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. Building Information Modeling (BIM) Support: Utilize designated BIM software tools and obtain training needed to successfully participate in the Project BIM processes. All technical disciplines are responsible for the product data integration and data reliability of their Work into the coordinated BIM applications.

	1.8 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace doors that fail in materials or workmanship within specified warranty period.
	B. Warranty includes installation and finishing that may be required due to repair or replacement of defective doors.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide steel doors and frames from a SDI Certified manufacturer:

	2.2 MATERIALS
	A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum G60 (Z180) or A60 (ZF180) metallic coating.
	C. Frame Anchors: ASTM A 653/A 653M, Commercial Steel (CS), Commercial Steel (CS), Type B; with minimum G60 (Z180) or A60 (ZF180) metallic coating.

	2.3 HOLLOW METAL DOORS
	A. General: Provide 1-3/4 inch doors of design indicated, not less than thickness indicated; fabricated with smooth surfaces, without visible joints or seams on exposed faces unless otherwise indicated. Comply with ANSI/SDI A250.8 and ANSI/NAAMM HMMA 867.
	B. Exterior Doors (Energy Efficient): Face sheets fabricated of commercial quality hot-dipped zinc coated steel that complies with ASTM A924 A60. Provide doors complying with requirements indicated below by referencing ANSI/SDI A250.8 for level and model, ANSI/SDI A250.4 for physical performance level, and HMMA 867 for door construction.
	C. Interior Doors: Face sheets fabricated of commercial quality cold rolled steel that complies with ASTM A 1008/A 1008M. Provide doors complying with requirements indicated below by referencing ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical performance level:
	D. Manufacturers Basis of Design:

	2.4 HOLLOW METAL DOORS FOR SEVERE STORM SHELTERS
	A. General: Provide complete tornado or hurricane resistant door and frame shelter assemblies constructed to resist the design wind pressures for components and cladding and missile impact loads as described in ICC 500 - 2014, ICC/NSSA Standard for the Design and Construction of Storm Shelters. Only single opening and paired opening doors and their frames constructed to resist calculated design wind pressures and laboratory tested missile impacts are acceptable.
	B. Manufacturers Basis of Design:

	2.5 HOLLOW METAL FRAMES
	A. General: Comply with ANSI/SDI A250.8 and with details indicated for type and profile.
	B. Thermal Break Frames: Subject to the same compliance standards and requirements as standard hollow metal frames. Tested for thermal performance in accordance with NFRC 102, and resistance to air infiltration in accordance with NFRC 400. Where indicated provide thermally broken frame profiles available for use in both masonry and drywall construction. Fabricate with 1/16” positive thermal break and integral vinyl weatherstripping.
	C. Exterior Frames: Fabricated of hot-dipped zinc coated steel that complies with ASTM A 653/A 653M, Coating Designation A60.
	D. Interior Frames: Fabricated from cold-rolled steel sheet that complies with ASTM A 1008/A 1008M.
	E. Fire rated frames: Fabricate frames in accordance with NFPA 80, listed and labeled by a qualified testing agency, for fire-protection ratings indicated.
	F. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 Table 4 with reinforcement plates from same material as frames.

	2.6 FRAMES FOR SEVERE STORM SHELTERS
	A. General: Subject to the same compliance standards and requirements as standard hollow metal frames, provide complete tornado or hurricane resistant door and frame assemblies, for both single doors and paired openings, tested and labeled as complying with ICC 500 - 2014 and FEMA P-361 (2015) and supported by third party test results.

	2.7 FRAME ANCHORS
	A. Jamb Anchors:
	B. Floor Anchors: Floor anchors to be provided at each jamb, formed from A60 metallic coated material, not less than 0.042 inches thick.
	C. Mortar Guards: Formed from same material as frames, not less than 0.016 inches thick.

	2.8 LOUVERS
	A. Metal Louvers: Unless otherwise indicated provide louvers to meet the following requirements.
	B. Louvers for Fire Rated Doors: Metal louvers with fusible link and closing device, listed and labeled for use in doors with fire protection rating of 1-1/2 hours and less.

	2.9 LIGHT OPENINGS AND GLAZING
	A. Stops and Moldings: Provide stops and moldings around glazed lites where indicated. Form corners of stops and moldings with butted or mitered hairline joints at fabricator’s shop. Fixed and removable stops to allow multiple glazed lites each to be removed independently. Coordinate frame rabbet widths between fixed and removable stops with the type of glazing and installation indicated.
	B. Moldings for Glazed Lites in Doors and Loose Stops for Glazed Lites in Frames: Minimum 20 gauge thick, fabricated from same material as door face sheet in which they are installed.
	C. Fixed Frame Moldings: Formed integral with hollow metal frames, a minimum of 5/8 inch (16 mm) high unless otherwise indicated. Provide fixed frame moldings and stops on outside of exterior and on secure side of interior doors and frames.
	D. Preformed Metal Frames for Light Openings: Manufacturer's standard frame formed of 0.048-inch-thick, cold rolled steel sheet; with baked enamel or powder coated finish; and approved for use in doors of fire protection rating indicated. Match pre-finished door paint color where applicable.

	2.10 ACCESSORIES
	A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors.
	B. Grout Guards: Formed from same material as frames, not less than 0.016 inches thick.

	2.11 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 thickness of metal. Where practical, fit and assemble units in manufacturer's plant. When shipping limitations so dictate, frames for large openings are to be fabricated in sections for splicing or splining in the field by others.
	B. Tolerances: Fabricate hollow metal work to tolerances indicated in ANSI/SDI A250.8.
	C. Hollow Metal Doors:
	D. Hollow Metal Frames:
	E. Hardware Preparation: Factory prepare hollow metal work to receive template mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door Hardware Schedule and templates furnished as specified in Division 08 Section "Door Hardware."

	2.12 STEEL FINISHES
	A. Prime Finishes: Doors and frames to be cleaned, and chemically treated to insure maximum finish paint adhesion. Surfaces of the door and frame exposed to view to receive a factory applied coat of rust inhibiting shop primer.


	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. General Contractor to verify the accuracy of dimensions given to the steel door and frame manufacturer for existing openings or existing frames (strike height, hinge spacing, hinge back set, etc.).
	C. 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. Prior to installation, adjust and securely brace welded hollow metal frames for square, level, twist, and plumb condition.
	C. Tolerances shall comply with SDI-117 "Manufacturing Tolerances Standard Steel Doors and Frames."
	D. Drill and tap doors and frames to receive non-template, 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 ANSI/SDI A250.11 and NFPA 80 at fire rated openings.
	C. Hollow Metal Doors: Fit hollow metal doors accurately in frames, within clearances specified below. Shim as necessary.
	D. Field Glazing: Comply with installation requirements in Division 08 Section "Glazing" and with hollow metal manufacturer's written instructions.

	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments: Check and readjust operating hardware items immediately before final inspection. Leave work in complete and proper operating condition. Remove and replace defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable.
	B. Remove grout and other bonding material from hollow metal work immediately after installation.
	C. Prime-Coat and Painted Finish Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat, or painted finishes, and apply touchup of compatible air drying, rust-inhibitive primer, zinc rich primer (exterior and galvanized openings) or finish paint.

	3.5 FIELD QUALITY CONTROL
	A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. Produce project punch report for each installed door opening indicating compliance with approved submittals and verification hardware is properly installed, operating and adjusted. Include list of items to be completed and corrected, indicating the reasons or deficiencies causing the Work to be incomplete or rejected.



	081416  - FLUSH WOOD DOORS
	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:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of door indicated.  Include details of core and edge construction.
	B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; construction details not covered in Product Data; location and extent of hardware blocking; and other pertinent data.
	C. Samples for Initial Selection:  For plastic-laminate door faces and factory-finished doors.
	D. Samples for Verification:

	1.4 INFORMATIONAL SUBMITTALS
	A. Warranty:  Sample of special warranty.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain flush wood doors from single manufacturer.
	B. Quality Standard:  In addition to requirements specified, comply with AWI's "Architectural Woodwork Quality Standards Illustrated."

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Comply with requirements of referenced standard and manufacturer's written instructions.
	B. Package doors individually in plastic bags or cardboard cartons.
	C. Mark each door on top and bottom rail with opening number used on Shop Drawings.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy levels during the remainder of the construction period.

	1.8 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace doors that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

	2.2 DOOR CONSTRUCTION, GENERAL
	A. Low-Emitting Materials:  Fabricate doors with adhesives and composite wood products that do not contain urea formaldehyde.
	B. Mineral-Core Doors:

	2.3 VENEERED-FACED DOORS FOR TRANSPARENT FINISH
	A. Interior Solid-Core Doors:

	2.4 FABRICATION
	A. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance requirements of referenced quality standard for fitting unless otherwise indicated.
	B. 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.

	2.5 FACTORY FINISHING
	A. General:  Comply with referenced quality standard for factory finishing.  Complete fabrication, including fitting doors for openings and machining for hardware that is not surface applied, before finishing.
	B. Finish doors at factory.
	C. Use only paints and coatings that comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."
	D. Transparent Finish:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and installed door frames before hanging doors.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Hardware:  For installation, see Division 08 Section "Door Hardware."
	B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and the referenced quality standard, and as indicated.
	C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge.
	D. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at Project site.

	3.3 ADJUSTING
	A. Operation:  Rehang or replace doors that do not swing or operate freely.
	B. Finished Doors:  Replace doors that are damaged or that do not comply with requirements.  Doors may be repaired or refinished if work complies with requirements and shows no evidence of repair or refinishing.



	085313 - VINYL WINDOWS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes vinyl-framed windows.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Include plans, elevations, sections, hardware, accessories, insect screens, operational clearances, and details of installation, including anchor, flashing, and sealant installation.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product test reports.
	B. Sample warranties.

	1.4 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace vinyl windows that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 WINDOW PERFORMANCE REQUIREMENTS
	A. Product Standard: Comply with AAMA/WDMA/CSA 101/I.S.2/A440 for definitions and minimum standards of performance, materials, components, accessories, and fabrication unless more stringent requirements are indicated.
	B. Performance Class and Grade: AAMA/WDMA/CSA 101/I.S.2/A440 as follows:

	2.2 VINYL WINDOWS
	A. Basis of Design: Pella 250 Series, Sliding Windows, Manufactured by Pella Corporation
	B. 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:
	C. Operating Types:  As indicated on Drawings.
	D. Frames and Sashes: Impact-resistant, UV-stabilized PVC complying with AAMA/WDMA/CSA 101/I.S.2/A440.
	E. Glass: Clear annealed glass, ASTM C1036, Type 1, Class 1, q3, Low E Coated.
	F. Insulating-Glass Units: ASTM E2190.
	G. Hardware, General: Provide manufacturer's standard corrosion-resistant hardware sized to accommodate sash weight and dimensions.
	H. Horizontal-Sliding Window Hardware:
	I. Weather Stripping: Provide full-perimeter weather stripping for each operable sash unless otherwise indicated.
	J. Fasteners: Noncorrosive and compatible with window members, trim, hardware, anchors, and other components.

	2.3 INSECT SCREENS
	A. General: Fabricate insect screens to integrate with window frame. Provide screen for each operable exterior sash. Screen wickets are not permitted.
	B. Aluminum Frames: Complying with SMA 1004 or SMA 1201.

	2.4 FABRICATION
	A. Fabricate vinyl windows in sizes indicated. Include a complete system for installing and anchoring windows.
	B. Glaze vinyl windows in the factory.
	C. Weather strip each operable sash to provide weathertight installation.
	D. Hardware: Mount hardware through double walls of vinyl extrusions or provide corrosion-resistant reinforcement.
	E. Complete fabrication, assembly, finishing, hardware application, and other work in the factory to greatest extent possible. Disassemble components only as necessary for shipment and installation. Allow for scribing, trimming, and fitting at Project site.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with manufacturer's written instructions for installing windows, hardware, accessories, and other components. For installation procedures and requirements not addressed in manufacturer's written instructions, comply with installation requirements in ASTM E2112.
	B. Install windows level, plumb, square, true to line, without distortion, anchored securely in place to structural support, and in proper relation to wall flashing and other adjacent construction to produce weathertight construction.
	C. Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for smooth operation and weathertight closure.
	D. Clean exposed surfaces immediately after installing windows. Remove excess sealants, glazing materials, dirt, and other substances.
	E. Remove and replace sashes if glass has been broken, chipped, cracked, abraded, or damaged during construction period.



	087100 - DOOR HARDWARE
	SECTION 087100 - DOOR HARDWARE
	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 commercial door hardware for the following:
	B. Door hardware includes, but is not necessarily limited to, the following:
	C. Related Sections:
	D. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.
	E. Standards: All hardware specified herein shall comply with the following industry standards as applicable. Any undated reference to a standard shall be interpreted as referring to the latest edition of that standard:

	1.3 SUBMITTALS
	A. Product Data: Manufacturer's product data sheets including installation details, material descriptions, dimensions of individual components and profiles, operational descriptions and finishes.
	B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing, fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish of door hardware.
	C. Proof of Qualification: Provide copy of manufacturer(s) Factory Trained Installer documentation indicating proof of status as a qualified installer of tornado or hurricane storm shelter assemblies.
	D. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate keying schedule detailing final instructions. Submit the keying schedule in electronic format. Include keying system explanation, door numbers, key set symbols, hardware set numbers and special instructions. Owner must approve submitted keying schedule prior to the ordering of permanent cylinders/cores.
	E. Informational Submittals:
	F. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals for each item comprising the complete door hardware installation in quantity as required in Division 01, Closeout Procedures.

	1.4 QUALITY ASSURANCE
	A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of documented experience in producing hardware and equipment similar to that indicated for this Project and that have a proven record of successful in-service performance.
	B. Certified Products: Where specified, products must maintain a current listing in the Builders Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD).
	C. Installer Qualifications: A minimum 3 years documented experience installing both standard and electrified door hardware similar in material, design, and extent to that indicated for this Project and whose work has resulted in construction with a record of successful in-service performance.
	D. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with a minimum 5 years documented experience supplying both mechanical and electromechanical hardware installations comparable in material, design, and extent to that indicated for this Project. Supplier recognized as a factory direct distributor by the manufacturers of the primary materials with a warehousing facility in Project's vicinity. Supplier to have on staff a certified Architectural Hardware Consultant (AHC) available during the course of the Work to consult with Contractor, Architect, and Owner concerning both standard and electromechanical door hardware and keying.
	E. Storm Shelter Impact Protective Assembly Installer Qualifications: Installers are to be factory trained for shop and field installation prior to project bid, and are responsible for commissioning, servicing, and warranting the installed equipment specified for the project. A pre-installation site inspection of the frame and floor conditions shall be conducted by the factory trained installer prior to any Storm Shelter Impact Protective assembly hardware applied to the opening.
	F. Source Limitations: Obtain each type and variety of door hardware specified in this section from a single source unless otherwise indicated.
	G. Storm Shelter Openings: Provide complete door systems for hurricane or tornado resistant storm shelters and other areas of refuge complying and tested according to ICC 500 (2014/2020), ICC/NSSA Standard for the Design and Construction of Storm Shelters.
	H. Each unit to bear third party permanent label indicating compliance with the referenced testing standards.
	I. Keying Conference: Conduct conference to comply with requirements in Division 01 Section "Project Meetings." Keying conference to incorporate the following criteria into the final keying schedule document:
	J. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, handling, and installing door hardware.
	K. At completion of installation, provide written documentation that components were applied according to manufacturer's instructions and recommendations and according to approved schedule.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware delivered to Project site. Do not store electronic access control hardware, software or accessories at Project site without prior authorization.
	B. Tag each item or package separately with identification related to the final Door Hardware Schedule, and include basic installation instructions with each item or package.
	C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and related accessories directly to Owner via registered mail or overnight package service. Instructions for delivery to the Owner shall be established at the "Keying Conference".

	1.6 COORDINATION
	A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other work specified to be factory prepared for installing standard and electrified hardware. Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing hardware to comply with indicated requirements.
	B. Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, signaling and access control system hardware without additional in-field modifications.

	1.7 WARRANTY
	A. General Warranty: Reference Division 01, General Requirements. Special warranties specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by Contractor under requirements of the Contract Documents.
	B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace components of standard and electrified door hardware that fails in materials or workmanship within specified warranty period after final acceptance by the Owner. Failures include, but are not limited to, the following:
	C. Warranty Period: Unless otherwise indicated, warranty shall be one year from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. General: Provide door hardware for each door to comply with requirements in Door Hardware Sets and each referenced section that products are to be supplied under.
	B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at the end of Part 3. Products are identified by using door hardware designations, as follows:
	C. Substitutions: Requests for substitution and product approval for inclusive mechanical and electromechanical door hardware in compliance with the specifications must be submitted in writing and in accordance with the procedures and time frames outlined in Division 01, Substitution Procedures. Approval of requests is at the discretion of the architect, owner, and their designated consultants.

	2.2 BUTT HINGES
	A. Hinges: ANSI/BHMA A156.1 butt hinges with number of hinge knuckles and other options as specified in the Door Hardware Sets.

	2.3 CONTINUOUS HINGES
	A. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 continuous geared hinge. with minimum 0.120-inch thick extruded 6063-T6 aluminum alloy hinge leaves and a minimum overall width of 4 inches. Hinges are non-handed, reversible and fabricated to template screw locations. Factory trim hinges to suit door height and prepare for electrical cut-outs.
	B. Pin and Barrel Continuous Hinges: ANSI/BHMA A156.26 Grade 1-600 pin and barrel continuous hinges with minimum 14 gauge Type 304 stainless steel hinge leaves, concealed stainless pin, and twin self-lubricated nylon bearings at each knuckle separation. Factory trim hinges to suit door height and prepare for electrical cut-outs.

	2.4 SLIDING AND FOLDING HARDWARE
	A. Sliding and Folding Door Hardware: Hardware is to be of type and design as specified and should conform with ANSI/BHMA A156.14.

	2.5 CYLINDERS AND KEYING
	A. General: Cylinder manufacturer to have minimum (10) years experience designing secured master key systems and have on record a published security keying system policy.
	B. Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats and types:
	C. Keying System: Each type of lock and cylinders to be factory keyed.
	D. Key Quantity: Provide the following minimum number of keys:
	E. Construction Keying: Provide construction master keyed cylinders.
	F. Key Registration List (Bitting List):

	2.6 KEY CONTROL
	A. Key Control Cabinet: Provide a key control system including envelopes, labels, and tags with self-locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent markers, and standard metal cabinet. Key control cabinet shall have expansion capacity of 150% of the number of locks required for the project.

	2.7 MORTISE LOCKS AND LATCHING DEVICES
	A. Mortise Locksets, Grade 1 (Heavy Duty): Provide ANSI/BHMA A156.13, Series 1000, Operational Grade 1 Certified Products Directory (CPD) listed mortise locksets. Listed manufacturers shall meet all features and functionality as specified herein.

	2.8 MULTI-POINT LOCKS AND LATCHING DEVICES
	A. Multi-Point Locksets, Storm Shelter: ANSI/BHMA A156.37, Certified Products Directory (CPD) listed three-point locking system device engineered for in-swinging and out-swinging door applications on windstorm safe shelter rooms. Extra heavy duty steel component construction securing the door to the frame at top, bottom and center latch positions. All three latching points are automatically activated when the device is locked. Multi-Point Deadlocking System shall be used only with doors, frames and associated hardware that have been engineered, tested and approved for a complete opening assembly system.

	2.9 LOCK AND LATCH STRIKES
	A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with curved lip extended to protect frame, finished to match door hardware set, unless otherwise indicated, and as follows:
	B. Standards: Comply with the following:

	2.10 CONVENTIONAL EXIT DEVICES
	A. General Requirements: All exit devices specified herein shall meet or exceed the following criteria:
	B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified Products Directory (CPD) listed panic and fire exit hardware devices furnished in the functions specified in the Hardware Sets. Exit device latch to be stainless steel, pullman type, with deadlock feature.
	C. Multi-Point Exit Devices for Storm Shelter Openings: Multi-point exit devices specifically engineered for out-swinging door applications on tornado or hurricane resistant storm shelter openings. Extra heavy duty steel component construction with each of the latching points automatically activated when the device is locked. The multi-point exit device is approved for usage as part of a complete ICC 500 (2014/2020) and FEMA P-361 (2015/2021) door, frame and hardware assembly.

	2.11 DOOR CLOSERS
	A. All door closers specified herein shall meet or exceed the following criteria:
	B. Door Closers, Surface Mounted (Large Body Cast Iron): ANSI/BHMA A156.4, Grade 1 Certified Products Directory (CPD) listed surface mounted, heavy duty door closers with complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of use, and opening force. Closers to be rack and pinion type, one piece cast iron body construction, with adjustable backcheck and separate non-critical valves for closing sweep and latch speed control.

	2.12 ARCHITECTURAL TRIM
	A. Door Protective Trim

	2.13 DOOR STOPS AND HOLDERS
	A. General: Door stops and holders to be of type and design as specified below or in the Hardware Sets.
	B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 door stops and wall bumpers. Provide wall bumpers, either convex or concave types with anchorage as indicated, unless floor or other types of door stops are specified in Hardware Sets. Do not mount floor stops where they will impede traffic. Where floor or wall bumpers are not appropriate, provide overhead type stops and holders.
	C. Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products Directory (CPD) listed overhead stops and holders to be surface or concealed types as indicated in Hardware Sets. Track, slide, arm and jamb bracket to be constructed of extruded bronze and shock absorber spring of heavy tempered steel. Provide non-handed design with mounting brackets as required for proper operation and function.

	2.14 ARCHITECTURAL SEALS
	A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and provide smoke, light, or sound gasketing on interior doors where indicated. At exterior applications provide non-corrosive fasteners and elsewhere where indicated.
	B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control ratings indicated, based on testing according to UL 1784.
	C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing according to UL-10C.
	D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting agency, for sound ratings indicated.
	E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily replaceable and readily available from stocks maintained by manufacturer.
	F. Manufacturers:

	2.15 FABRICATION
	A. Fasteners: Provide door hardware manufactured to comply with published templates generally prepared for machine, wood, and sheet metal screws. Provide screws according to manufacturers recognized installation standards for application intended.

	2.16 FINISHES
	A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes indicated by certain manufacturers for their products.
	B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, and other qualities complying with manufacturer's standards, but in no case less than specified by referenced standards for the applicable units of hardware
	C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine scheduled openings, with Installer present, for compliance with requirements for installation tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Notify architect of any discrepancies or conflicts between the door schedule, door types, drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in writing.

	3.2 PREPARATION
	A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.
	B. Wood Doors: Comply with ANSI/DHI A115-W series.

	3.3 INSTALLATION
	A. Install each item of mechanical and electromechanical hardware and access control equipment to comply with manufacturer's written instructions and according to specifications.
	B. Mounting Heights: Mount door hardware units at heights indicated in following applicable publications, unless specifically indicated or required to comply with governing regulations:
	C. Retrofitting: Install door hardware to comply with manufacturer's published templates and written instructions. Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, storage, and reinstallation of surface protective trim units with finishing work specified in Division 9 Sections. Do not install surface-mounted items until finishes have been completed on substrates involved.
	D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with requirements specified in Division 7 Section "Joint Sealants."
	E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. Control the handling and installation of hardware items so that the completion of the work will not be delayed by hardware losses before and after installation.

	3.4 FIELD QUALITY CONTROL
	A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. Produce project punch report for each installed door opening indicating compliance with approved submittals and verification hardware is properly installed, operating and adjusted. Include list of items to be completed and corrected, indicating the reasons or deficiencies causing the Work to be incomplete or rejected.

	3.5 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.

	3.6 CLEANING AND PROTECTION
	A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed hardware installed on doors during the construction phase. Install any and all hardware at the latest possible time frame.
	B. Clean adjacent surfaces soiled by door hardware installation.
	C. Clean operating items as necessary to restore proper finish. Provide final protection and maintain conditions that ensure door hardware is without damage or deterioration at time of owner occupancy.

	3.7 DEMONSTRATION
	A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and electromechanical door hardware.

	3.8 DOOR HARDWARE SETS
	A. The hardware sets represent the design intent and direction of the owner and architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should 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 and functionality.
	B. Manufacturer’s Abbreviations:



	088000  - GLAZING
	1.1  SUMMARY
	1.2          PERFORMANCE REQUIREMENTS
	1.3          PRECONSTRUCTION TESTING
	1.4         ACTION SUBMITTALS
	1.6         QUALITY ASSURANCE
	1.7      WARRANTY
	2.1          GLASS PRODUCTS, GENERAL
	2.2        GLASS PRODUCTS
	2.3       INSULATING GLASS
	2.4         GLAZING GASKETS
	2.6       GLAZING TAPES
	2.7          MISCELLANEOUS GLAZING MATERIALS
	2.8          MONOLITHIC-GLASS TYPES
	2.9          INSULATING-GLASS TYPES
	3.1        GLAZING, GENERAL
	3.2     TAPE GLAZING
	3.3          GASKET GLAZING (DRY)
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	089516 - WALL VENTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes wall vents.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each type of metal finish required.

	1.3 INFORMATIONAL SUBMITTALS
	A. Sample warranties.

	1.4 WARRANTY
	A. Special Finish Warranty, Factory-Applied Finishes: Standard form in which manufacturer agrees to repair finishes or replace aluminum that shows evidence of deterioration of baked enamel, powder coat, or organic finishes within specified warranty period.
	B. Special Finish Warranty, Anodized Finishes: Standard form in which manufacturer agrees to repair finishes or replace aluminum that shows evidence of deterioration of anodized finishes within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 WALL VENTS
	A. Extruded-Aluminum Wall Vents:

	2.2 MATERIALS
	A. Aluminum Extrusions: ASTM B221, Alloy 6063-T5, T-52, or T6.
	B. Aluminum Sheet: ASTM B209, Alloy 3003 or 5005 with temper as required for forming, or as otherwise recommended by metal producer for required finish.
	C. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Protect unpainted surfaces that are in contact with concrete, masonry, or dissimilar metals from corrosion and galvanic action by applying a heavy coating of bituminous paint.




	Division 9 Sections
	092900  - GYPSUM BOARD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data:
	B. Samples: For each texture finish indicated on same backing indicated for Work.


	PART 2 -  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 E119 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 E90 and classified according to ASTM E413 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. Gypsum Board, Type X: ASTM C1396/C1396M.
	B. Gypsum Ceiling Board: ASTM C1396/C1396M.
	C. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant core and paper surfaces.

	2.4 TILE BACKING PANELS
	B. Cementitious Backer Units: ANSI A118.9 and ASTM C1288 or ASTM C1325, with manufacturer's standard edges.

	2.5 TRIM ACCESSORIES
	A. Interior Trim: ASTM C1047.

	2.6 JOINT TREATMENT MATERIALS
	A. General: Comply with ASTM C475/C475M.
	B. Joint Tape:
	C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible with other compounds applied on previous or for successive coats.
	D. Joint Compound for Tile Backing Panels:

	2.7 AUXILIARY MATERIALS
	A. Provide auxiliary materials that comply with referenced installation standards and manufacturer's written instructions.
	B. Steel Drill Screws: ASTM C1002 unless otherwise indicated.
	C. Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	D. Thermal Insulation: As specified in Section 072100 "Thermal Insulation."
	E. Vapor Retarder: As specified in Section 072600 "Vapor Retarders."


	PART 3 -  EXECUTION
	3.1 INSTALLATION AND FINISHING OF PANELS
	A. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold damaged.
	B. Comply with ASTM C840.
	C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments. Provide 1/4- to 1/2-inch-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.
	D. 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.
	E. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	F. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	G. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM C840:
	H. Cementitious Backer Units: Finish according to manufacturer's written instructions.

	3.2 PROTECTION
	A. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	B. Remove and replace panels that are wet, moisture damaged, and mold damaged.



	095113  - ACOUSTICAL PANEL CEILINGS
	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 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.3 DELIVERY, STORAGE, AND HANDLING
	A. Deliver products to Project site in original, unopened packages and store them in an enclosed and conditioned space protected against damage from moisture, humidity, temperature extremes, direct sunlight, surface contamination, and other causes.
	B. Allow acoustical panels to reach room temperature and a stabilized moisture content before installing.
	C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

	1.4 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install acoustical panel 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.

	1.5 COORDINATION
	A. Coordinate layout and installation of acoustical panels and suspension system with other construction that penetrates ceilings or is supported by them.

	1.6 EXTRA MATERIALS
	A. Furnish full-size, matching, acoustical ceiling panels equal to five percent of each quantity installed, in original packaging with protective covering for storage, and are identified with labels describing contents.  Store in area directed by Owner.


	PART 2 -  PRODUCTS
	2.1 CEILING PANELS
	A. Acoustical Ceiling Panels (ACP):
	B. Acoustical Ceiling Panels (ACP – Moisture Resistant):

	2.2 SUSPENSION SYSTEMS
	A. Suspension System:

	2.3 METAL SUSPENSION SYSTEM ACCESSORIES
	A. Attachment Devices:  Size for five times design load indicated in ASTM C 635, Table 1, Direct Hung, unless otherwise indicated.
	B. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions for compliance with requirements specified in this and other Sections that affect ceiling installation and anchorage.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid using less-than-half-width panels at borders, and comply with layout shown on reflected ceiling plans.

	3.3 INSTALLATION, GENERAL
	A. General:  Comply with ASTM C 636 and seismic requirements indicated, per manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	B. Suspend ceiling hangers from building's structural members and as follows:
	C. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels.
	D. Install suspension system runners square and securely interlocked with one another.  Remove and replace dented, bent, or kinked members.
	E. Install acoustical panels with undamaged edges and fit accurately into suspension system runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a neat, precise fit.

	3.4 CLEANING
	A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension system members.  Comply with manufacturer's written instructions for cleaning and touchup of minor finish damage.  Remove and replace ceiling components that cannot be successfully cleaned and repaired to permanently eliminate evidence of damage.



	096513  - RESILIENT BASE AND ACCESSORIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For each type of product indicated, in manufacturer's standard-size Samples but not less than 12 inches long, of each resilient product color, texture, and pattern required.

	1.3 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  As determined by testing identical products according to ASTM E 648 or NFPA 253 by a qualified testing agency.

	1.4 PROJECT CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer in spaces to receive resilient products.
	B. Until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer.
	C. Install resilient products after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 RESILIENT BASE
	A. Resilient Base:
	B. Resilient Base Standard:  ASTM F 1861.
	C. Minimum Thickness:  0.125 inch.
	D. Height:  4 inches.
	E. Lengths:  Cut lengths 48 inches long or coils in manufacturer's standard length.
	F. Outside Corners:  Job formed or preformed.
	G. Inside Corners:  Job formed or preformed.
	H. Finish:  As selected by Architect from manufacturer's full range.
	I. Colors and Patterns:  As selected by Architect from full range of industry colors.

	2.2 RESILIENT MOLDING ACCESSORY
	A. Resilient Molding Accessory:
	B. Description:  Transition strips.
	C. Material:  Rubber.
	D. Profile and Dimensions:  As indicated.
	E. Colors and Patterns:  As selected by Architect from full range of industry colors.

	2.3 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic-cement-based formulation provided or approved by manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate conditions indicated.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient products.
	B. Concrete Substrates for Resilient Accessories:  Prepare according to ASTM F 710.
	C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound and remove bumps and ridges to produce a uniform and smooth substrate.
	D. Do not install resilient products until they are same temperature as the space where they are to be installed.
	E. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.

	3.2 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 practicable 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.

	3.3 RESILIENT ACCESSORY INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient accessories.
	B. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates throughout length of each piece.  Install reducer strips at edges of carpet, resilient floor covering that would otherwise be exposed.

	3.4 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protection of resilient products.
	B. Cover resilient products until Substantial Completion.



	096519 - RESILIENT TILE FLOORING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For each type of floor tile.  Include floor tile layouts, edges, columns, doorways, enclosing partitions, built-in furniture, cabinets, and cutouts.
	C. Samples:  Full-size units of each color and pattern of floor tile required.

	1.3 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.4 PROJECT CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer in spaces to receive floor tile.
	B. Until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer.
	C. Close spaces to traffic during floor tile installation.
	D. Close spaces to traffic for 48 hours after floor tile installation.
	E. Install floor tile after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 VINYL COMPOSITION FLOOR TILE
	A. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	B. Basis of Design: Mohawk Group, Commercial Luxury Vinyl Tile. Architect reserves the right to change to a tile of similar cost & size.

	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 manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by manufacturer to suit floor tile and substrate conditions indicated.
	C. Floor Polish:  Provide protective liquid floor polish products as recommended by manufacturer.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient products.
	B. Concrete Substrates:  Prepare according to ASTM F 710.
	C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound and remove bumps and ridges to produce a uniform and smooth substrate.
	D. Do not install floor tiles until they are same temperature as space where they are to be installed.
	E. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.

	3.2 FLOOR TILE INSTALLATION
	A. Comply with manufacturer's written instructions for installing floor tile.
	B. Lay out floor tiles from center marks established with principal walls, discounting minor offsets, so tiles at opposite edges of room are of equal width.  Adjust as necessary to avoid using cut widths that equal less than one-half tile at perimeter.
	C. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or deformed tiles.
	D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent fixtures including built-in furniture, cabinets, pipes, outlets, and door frames.
	E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings.  Extend floor tiles to center of door openings.
	F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on floor tiles as marked on substrates.  Use chalk or other nonpermanent, nonstaining marking device.
	G. 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.

	3.3 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protection of floor tile.
	B. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from floor tile surfaces before applying liquid floor polish.
	C. Cover floor tile until Substantial Completion.



	096813 - TILE CARPETING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For carpet tile installation, plans showing the following:
	C. Samples: For each exposed product and for each color and texture required.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product test reports.
	B. Sample warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: Certified by the International Certified Floorcovering Installers Association at the Commercial II certification level.

	1.7 WARRANTY
	A. Special Warranty for Carpet Tiles: Manufacturer agrees to repair or replace components of carpet tile installation that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 CARPET TILE
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Mohawk Group -  Modular Tuff Stuff II.
	B. Color:  989 Obsidian.
	C. Pattern:  Step Up II.
	D. Size: 24x24

	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 comply with flammability requirements for installed carpet tile, and are recommended by carpet tile manufacturer for releasable installation.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Concrete Slabs:
	B. Wood Subfloors: Verify that underlayment surface is free of irregularities and substances that may interfere with adhesive bond or show through surface.
	C. Metal Subfloors: Verify that underlayment surface is free of irregularities and substances that may interfere with adhesive bond or show through surface.
	D. Painted Subfloors: Perform bond test recommended in writing by adhesive manufacturer.

	3.2 PREPARATION
	A. General: Comply with the Carpet and Rug Institute's CRI 104 and with carpet tile manufacturer's written installation instructions for preparing substrates indicated to receive carpet tile.
	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 wide or wider, and protrusions more than 1/32 inch unless more stringent requirements are required by manufacturer's written instructions.
	C. Concrete Substrates: 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 adhesive and carpet tile manufacturers.
	D. Metal Substrates: Clean grease, oil, soil and rust, and prime if recommended in writing by adhesive manufacturer. Rough sand painted metal surfaces and remove loose paint. Sand aluminum surfaces, to remove metal oxides, immediately before applying adhesive.
	E. Broom and vacuum clean substrates to be covered immediately before installing carpet tile.

	3.3 INSTALLATION
	A. General: Comply with the Carpet and Rug Institute's CRI 104, Section 10, "Carpet Tile," and with carpet tile manufacturer's written installation instructions.
	B. Installation Method:  As recommended in writing by carpet tile manufacturer.
	C. Maintain dye-lot integrity. Do not mix dye lots in same area.
	D. Maintain pile-direction patterns indicated on Drawings.
	E. 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.
	F. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable flanges, alcoves, and similar openings.
	G. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on carpet tile as marked on subfloor. Use nonpermanent, nonstaining marking device.
	H. Install pattern parallel to walls and borders.
	I. 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.



	099123 - INTERIOR PAINTING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes surface preparation and the application of paint systems on the following interior substrates:

	1.2 DEFINITIONS
	A. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	B. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.  Include preparation requirements and application instructions.
	B. Samples:  For each type of paint system and in each color and gloss of topcoat.
	C. Product List:  For each product indicated.  Include printout of current "MPI Approved Products List" for each product category specified in Part 2, with the proposed product highlighted.

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include but are not limited to products listed in other Part 2 articles for the paint category indicated.

	2.2 PAINT, GENERAL
	A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed in its "MPI Approved Products List."
	B. Material Compatibility:
	C. Colors:

	2.3 PRIMERS/SEALERS
	A. Primer Sealer, Interior, Institutional Low Odor/VOC:  MPI #149.
	B. Interior/Exterior Latex Block Filler: Water-based, high-solids, emulsion coating formulated to bridge and fill porous surfaces of exterior concrete masonry units in preparation for specified subsequent coatings.

	2.4 METAL PRIMERS
	A. Primer, Alkyd, Anti-Corrosive, for Metal:  MPI #79.

	2.5 WATER-BASED PAINTS
	A. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 3):  MPI #144.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	C. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	D. Proceed with coating application only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" applicable to substrates indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparation and painting.
	C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.

	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI Manual."
	B. 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.

	3.4 CLEANING AND PROTECTION
	A. 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.
	B. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.5 INTERIOR PAINTING SCHEDULE
	A. Steel Substrates: Eg-Shel/Satin Finish
	B. Gypsum Board & Concrete Block Substrates: Eg-Shel/Satin Finish



	099300 - STAINING AND TRANSPARENT FINISHING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes surface preparation and application of wood stains and transparent finishes on the following substrates:

	1.2 DEFINITIONS
	A. MPI Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to ASTM D 523.
	C. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.
	D. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.
	E. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include preparation requirements and application instructions.
	B. Samples: For each type of finish system and in each color and gloss of finish required.

	1.4 QUALITY ASSURANCE
	A. Mockups: Apply mockups of each finish system indicated and each color selected to verify preliminary selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Basis-of-Design Product: Subject to compliance with requirements, provide products indicated in wood finish systems schedules or comparable products by one of the following:
	C. Products: Subject to compliance with requirements, available products that may be incorporated into the Work include but are not limited to products listed in wood finish systems schedules for the product category indicated.

	2.2 MATERIALS, GENERAL
	A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its "MPI Approved Products List."
	B. Material Compatibility:
	C. Stain Colors:  As selected by Architect from manufacturer's full range.


	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 Exterior Wood Substrates: 15 percent, when measured with an electronic moisture meter.
	C. Maximum Moisture Content of Interior Wood Substrates: Per manufacturer’s recommendations.
	D. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	E. Proceed with finish application only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable. If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparation and finishing.
	C. Clean and prepare surfaces to be finished according to manufacturer's written instructions for each substrate condition and as specified.

	3.3 APPLICATION
	A. Apply finishes according to manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual."
	B. Apply finishes to produce surface films without cloudiness, holidays, lap marks, brush marks, runs, ropiness, or other surface imperfections.

	3.4 CLEANING AND PROTECTION
	A. Protect work of other trades against damage from finish application. Correct damage by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	B. At completion of construction activities of other trades, touch up and restore damaged or defaced finished wood surfaces.




	Division 10 Sections
	102800  - TOILET, BATH, AND LAUNDRY 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. Section Includes:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include the following:
	B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each accessory required.

	1.4 INFORMATIONAL SUBMITTALS
	A. Warranty:  Sample of special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  For products listed together in the same Part 2 articles, obtain products from single source from single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.7 COORDINATION
	A. Coordinate accessory locations with other work to prevent interference with clearances required for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of accessories.
	B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying the Work.

	1.8 WARRANTY
	A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to replace mirrors that develop visible silver spoilage defects and that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Stainless Steel:  ASTM A 666, Type 304, 0.031-inch minimum nominal thickness unless otherwise indicated.
	B. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 0.036-inch minimum nominal thickness.
	C. Galvanized-Steel Sheet:  ASTM A 653/A 653M, with G60 hot-dip zinc coating.
	D. Galvanized-Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after fabrication.
	E. 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.
	F. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service).
	G. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.
	H. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation.

	2.2 PUBLIC-USE WASHROOM ACCESSORIES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	B. Toilet Tissue (Roll) Dispenser: TP-1:
	C. Waste Receptacle: WR-1:
	D. Liquid-Soap Dispenser: SD-1:
	E. Grab Bar
	F. Mirror Unit: M-1

	2.3 PRIVATE-USE BATHROOM ACCESSORIES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	B. Private-Use Shower Curtain Rod: SCR-1:
	C. Private-Use Folding Shower Seat:  SS-1:

	2.4 CUSTODIAL ACCESSORIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	C. Mop and Broom Holder: MH-1

	2.5 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, 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.



	104416  - FIRE EXTINGUISHERS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire extinguishers.

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.3 INFORMATIONAL SUBMITTALS
	A. Warranty:  Sample of special warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.5 QUALITY ASSURANCE
	A. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, "Portable Fire Extinguishers."
	B. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent testing agency acceptable to authorities having jurisdiction.
	C. Coordinate type and capacity of fire extinguishers with fire protection cabinets to ensure fit and function.

	1.6 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace fire extinguishers that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS
	A. Fire Extinguishers:  Type, size, and capacity for each fire protection cabinet and mounting bracket indicated.
	B. Multipurpose Dry-Chemical Type:  UL-rated 5 lbs. nominal capacity, with monoammonium phosphate-based dry chemical in manufacturer's standard enameled container.

	2.2 MOUNTING BRACKETS
	A. Mounting Brackets:  Manufacturer's standard galvanized steel, designed to secure fire extinguisher to wall or structure, of sizes required for types and capacities of fire extinguishers indicated, with plated or black baked-enamel finish.
	B. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, spacing, and location.  Locate as indicated by Architect.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Examine fire extinguishers for proper charging and tagging.
	B. Install fire extinguishers and mounting brackets in locations indicated and in compliance with requirements of authorities having jurisdiction.
	C. Mounting Brackets:  Fasten mounting brackets to surfaces, square and plumb, at locations indicated.




	Division 12 Sections
	122413  - ROLLER WINDOW SHADES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes manually operated roller shades.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Show fabrication and installation details for roller shades, including shadeband materials, their orientation to rollers, and their seam and batten locations.
	C. Samples: For each exposed product and for each color and texture specified.

	1.3 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: Fabricator of products.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

	2.2 ROLLER SHADES
	A. Chain-and-Clutch Operating Mechanisms: With continuous-loop bead chain and clutch that stops shade movement when bead chain is released; permanently adjusted and lubricated.
	B. Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall thicknesses required to accommodate operating mechanisms and weights and widths of shadebands indicated without deflection. Provide with permanently lubricated drive-end assemblies and idle-end assemblies designed to facilitate removal of shadebands for service.
	C. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with roller assembly, operating mechanism, installation accessories, and mounting location and conditions indicated.
	D. Roller-Coupling Assemblies: Coordinated with operating mechanism and designed to join up to three inline rollers into a multiband shade that is operated by one roller drive-end assembly.
	E. Shadebands:
	F. Installation Accessories:

	2.3 SHADEBAND MATERIALS
	A. Shadeband Material Flame-Resistance Rating: Comply with NFPA 701. Testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	B. Light-Filtering Fabric: Woven fabric, stain and fade resistant.

	2.4 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:
	C. Shadeband Fabrication: Fabricate shadebands without battens or seams to extent possible except as follows:


	PART 3 -  EXECUTION
	3.1 ROLLER-SHADE INSTALLATION
	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.
	C. Install roller shades level, plumb, and aligned with adjacent units, according to manufacturer's written instructions.
	D. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or malfunction throughout entire operational range.
	E. Clean roller-shade surfaces after installation, according to manufacturer's written instructions.



	123623.13 - PLASTIC LAMINATE-CLAD COUNTERTOPS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For plastic-laminate-clad countertops.
	C. Samples: Plastic laminates in each type, color, pattern, and surface finish required.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For the following:

	1.4 QUALITY ASSURANCE
	A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.
	B. Installer Qualifications:  Fabricator of products.

	1.5 FIELD CONDITIONS
	A. Environmental Limitations without Humidity Control: Do not deliver or install wood countertops until building is enclosed, wet-work is complete, and HVAC system is operating and maintaining temperature and relative humidity at levels planned for building occupants during the remainder of the construction period.


	PART 2 -  PRODUCTS
	2.1 FABRICATORS
	A. Fabricators: Subject to compliance with requirements, available fabricators offering products that may be incorporated into the Work include, but are not limited to, the following:

	2.2 PLASTIC-LAMINATE-CLAD COUNTERTOPS
	A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork Standards" for grades of plastic-laminate-clad countertops indicated for construction, finishes, installation, and other requirements.
	B. Grade:  Custom.
	C. High-Pressure Decorative Laminate: NEMA LD 3, Grade HGS.
	D. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures of exposed laminate surfaces complying with the following requirements:
	E. Edge Treatment:  Same as laminate cladding on horizontal surfaces.
	F. Core Material:  Particleboard or MDF.
	G. Core Material at Sinks:  Particleboard made with exterior glue.
	H. Core Thickness:  1-1/8 inch.
	I. Paper Backing: Provide paper backing on underside of countertop substrate.

	2.3 MISCELLANEOUS MATERIALS
	A. Adhesive for Bonding Plastic Laminate:  As selected by fabricator to comply with requirements.
	B. Installation Adhesive:

	2.4 FABRICATION
	A. Fabricate countertops to dimensions, profiles, and details indicated. Provide front and end overhang of 1 inch over base cabinets. Ease edges to radius indicated for the following:
	B. Complete fabrication, including assembly, to maximum extent possible before shipment to Project site. Disassemble components only as necessary for shipment and installation. Where necessary for fitting at site, provide ample allowance for scribing, trimming, and fitting.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Grade: Install countertops to comply with same grade as item to be installed.
	B. Assemble countertops and complete fabrication at Project site to the extent that it was not completed in the shop.
	C. Field Jointing: Where possible, make in the same manner as shop jointing, using dowels, splines, adhesives, and fasteners recommended by manufacturer. Prepare edges to be joined in shop so Project-site processing of top and edge surfaces is not required. Locate field joints where shown on Shop Drawings.
	D. Scribe and cut countertops to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Countertop Installation: Anchor securely by screwing through corner blocks of base cabinets or other supports into underside of countertop.
	F. Protection: Provide Kraft paper or other suitable covering over countertop surfaces, taped to underside of countertop at a minimum of 48 inches o.c. Remove protection at Substantial Completion.




	312000 EARTH MOVING [MS - FL] 
	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:

	1.3 DEFINITIONS
	A. Backfill: Soil material or controlled low-strength material used to fill an excavation.
	B. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	C. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
	D. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	E. Excavation: Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	F. Fill: Soil materials used to raise existing grades.
	G. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd. for footing, trench, and pit excavation that cannot be removed by rock-excavating equipment equivalent to the following in size and performance ratings, without systematic drilling, ram hammering, ripping, or blasting, when permitted:
	H. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material 3/4 cu. yd. or more in volume that exceed a standard penetration resistance of 100 blows/2 inches when tested by a geotechnical testing agency, according to ASTM D1586.
	I. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	K. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services within buildings.

	1.4 FIELD CONDITIONS
	A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth-moving operations.
	B. Improvements on Adjoining Property: Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	C. Utility Locator Service: Notify "One Call" for area where Project is located before beginning earth-moving operations.
	D. Do not commence earth-moving operations until temporary site fencing and erosion- and sedimentation-control measures specified in Section 015000 "Temporary Facilities and Controls" are in place.
	E. Do not commence earth-moving operations until plant-protection measures specified in Section 015639 "Temporary Tree and Plant Protection" are in place.
	F. The following practices are prohibited within protection zones:
	G. Do not direct vehicle or equipment exhaust towards protection zones.
	H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to ASTM D2487 , or a combination of these groups; free of rock or gravel larger than 3 inches in any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.
	C. Unsatisfactory Soils: Soil Classification [Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D2487] , or a combination of these groups.
	D. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.
	E. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; except with 100 percent passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.
	F. Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve and zero to 5 percent passing a No. 8 sieve.
	G. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch sieve and zero to 5 percent passing a No. 4 sieve.
	H. Sand: ASTM C33/C33M; fine aggregate.
	I. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

	2.2 CONTROLLED LOW-STRENGTH MATERIAL
	A. Controlled Low-Strength Material: Self-compacting, flowable concrete material produced from the following:
	B. Produce low-density, controlled low-strength material with the following physical properties:
	C. Produce conventional-weight, controlled low-strength material with 80-psi compressive strength when tested according to ASTM C495/C495M.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth-moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth-moving operations.
	C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary protection before placing subsequent materials.

	3.2 DEWATERING
	A. Provide dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to lower, control, remove, and dispose of ground water and permit excavation and construction to proceed on dry, stable subgrades.
	B. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	C. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	D. Dispose of water removed by dewatering in a manner that avoids endangering public health, property, and portions of work under construction or completed. Dispose of water and sediment in a manner that avoids inconvenience to others.

	3.3 EXPLOSIVES
	A. Explosives: Do not use explosives.

	3.4 EXCAVATION, GENERAL
	A. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be classified as earth and rock. Do not excavate rock until it has been classified and cross sectioned by Architect. The Contract Sum will be adjusted for rock excavation according to unit prices included in the Contract Documents. Changes in the Contract Time may be authorized for rock excavation.

	3.5 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and other construction, and for inspections.

	3.6 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by Architect.

	3.7 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

	3.8 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.9 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Backfill voids with satisfactory soil while removing shoring and bracing.
	D. Initial Backfill:
	E. Final Backfill:

	3.10 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.11 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.

	3.12 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted by heavy compaction equipment and not more than 4 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D698 :

	3.13 GRADING
	A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish subgrades to elevations required to achieve indicated finish elevations, within the following subgrade tolerances:
	C. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a 10-foot straightedge.

	3.14 SUBSURFACE DRAINAGE
	A. Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated, to within 12 inches of final subgrade, in compacted layers 6 inches thick. Overlay drainage backfill with one layer of subsurface drainage geotextile, overlapping sides and ends at least 6 inches.

	3.15 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:

	3.16 PROTECTION
	A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.

	3.17 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or spread soil as directed by Architect.
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