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00 11 13 - 1  

February 07, 2025 

 

SECTION 00 11 13 - ADVERTISEMENT FOR BIDS 

 

Sealed proposals will be received by Tipp City Exempted Village School District at, 90 S 
Tippecanoe Dr, Tipp City, OH 45371, until March 6, 2:00.00pm, at which time and place proposals 
will be opened publicly and read aloud. Proposals received after March 6, 2:00.00pm will be 
returned unopened. Proposals shall be for the furnishing of materials and the performance of 
labor necessary for the: 

24054.02 Tipp City Schools New Bus Maintenance Building  

575 N. Hyatt Street 

Tipp City, Ohio 45371 

All in accordance with the Contract Documents prepared by Garmann/Miller & Associates, Inc.,  

Minster, OH | Columbus, OH | Indianapolis, IN | Ft. Wayne, IN 

A Lump Sum bid for the project will be received. 

A prebid meeting will be held at 2:00 pm on February 18, 2025 at 575 N. Hyatt Street. The pre-bid 
meeting is not mandatory but bidders are strongly encouraged to attend. The facility will be open 
for inspection at this time. 

A Bid Security in the form of a certified check, cashier’s check, irrevocable letter of credit, or surety 
company bond pursuant to Chapter 1305 of the Ohio Revised code in the amount of 10% of the 
total bid shall accompany each bid; or a bid guaranty bond in accordance with Chapter 153.571 of 
the Ohio Revised Code in the amount of 100% of the total bid shall accompany each bid. 

The Contract Documents, including Drawings and Specifications, are on file for public inspection at 
the office of the Architect: Garmann/Miller & Associates Inc., Phone 419-628-4240:  the office of the 
Tipp City Exempted Village School District; Construction News Corporation, the McGraw Hill-
Dodge Plan Room, the Builders Exchange and iSqFt. 

Contract Documents may be purchased from DC Reprographics, 1254 Courtland Ave, 
Columbus, Ohio 43201; www.DCplanroom.com; Phone 614-297-1200. Each Bidder is 
responsible for shipping cost or providing a shipping number for billing to the bidders 
account. 

Each bid must be submitted in duplicate on a blank form furnished by the Architect, in a sealed 
envelope. Mark plainly on the outside of the envelope, the project you are bidding on. No bidder 
may withdraw their bid for a period of sixty (60) days after the bid opening 

The Owner reserves the right to reject any or all bids and to waive informalities, irregularities and/or 
errors in the bids to the extent permitted by law. This includes the right to extend the date and time 
for receipt of bids. 

This notice is posted on the Tipp City Exempted Village School District web site.  

Notice can be accessed at: www.tippcityschools.com. 

The Date of this notice:  February, 11 2025  

By: Tipp City Exempted Village School District 

Tipp City, Ohio 45371
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Abbreviated Scope of Work  00 11 30 - 1 
February 07, 2025

SECTION 00 11 30 - ABBREVIATED SCOPE OF WORK

THE FOLLOWING IS AN ABBREVIATED SCOPE OF WORK INTENDED TO PROVIDE POTENTIAL
BIDDERS WITH INFORMATION AS TO THE SIZE AND NATURE OF THE PROJECT.  BIDDERS ARE
TO REFER TO THE DRAWINGS AND SPECIFICATIONS FOR THE COMPLETE SCOPE OF WORK.

Project: 24054.02 Tipp City Schools New Bus Maintenance Building
575 N. Hyatt Street
Tipp City, Ohio 45371 

GM Project Number: 24054.02 
Bid Date: March 6, 2:00.00pm
Bid Categories: Lump Sum General Contract 
Estimate of Construction Cost:  $ 2,000,000

PROJECT SCOPES OF WORK
General Construction:  New 5,000 SF bus maintenace garage.  Pre-engineered metal building with
brick wainscot.  High bay for the maintenance of vehicles and a low bay that includes offices,
break room, toilet room, and storage.

Site Work:  Grading and utilities to suppport the new building.  A large fenced in parking area for
busses, and fuel station.  

Plumbing Work: Large trench drains in the high bay area along with a service sink and eye wash.
Toilet room in the low bay area.  

HVAC Work: Radiant heat system in the high bay area.  Furnace and condensing unit for the low
bay area.

Electrical Work:  Underground feeder from secondary of utility company pedestal at utility pole
base to meter. CO/NO self contained system. Power to fuel island.  Alternates included.
Technology Work: Technology to the maintenance building and field station.  
END OF SECTION
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[bfWX̂oS_b̂STf̀̂ STUVSUlS_b̂S[ZeềhZWVUWXS[bfWX̂SUWS_b̂S�Ze�oSf̀SV̂ [̀eUn̂VSUWS_b̂STUVVUWXSYZ[\]̂W_̀oSÙSf[[̂h_̂Vj
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R}SSSS_b̂STUVV̂eS\WV̂è_fWV̀SbZtS_b̂STUVVUWXSYZ[\]̂W_̀Sêaf_̂S_ZSZ_b̂eShZe_UZẀSZlS_b̂SgeZ�̂[_oSUlSfWqoSn̂UWXS

nUVS[ZW[\eêW_aqSZeShề Ŵ_aqS\WV̂eS[ZẀ_e\[_UZW�
R~SSSS_b̂STUVS[Z]haÛ̀StU_bS_b̂STUVVUWXSYZ[\]̂W_̀�
R�SSSS_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 V̂S
iZW_ef[_SYZ[\]̂W_̀�

R�SSSS_b̂STUVSÙSnf̀̂ VS\hZWS_b̂S]f_̂eUfàoŜd\Uh]̂W_oSfWVS̀q̀_̂]̀Sêd\UêVSnqS_b̂STUVVUWXSYZ[\]̂W_̀S
tU_bZ\_Ŝr[̂h_UZW�SfWV

R�SSSS_b̂STUVV̂eSbf̀SêfVSfWVS\WV̂è_fWV̀S_b̂SheZmÙUZẀSlZeSaUd\UVf_̂VSVf]fX̂ òSUlSfWqoS̀̂_SlZe_bSUWS_b̂SlZe]S
ZlSsXê̂ ]̂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
_b̂SfVm̂e_Ù̂]̂W_SZeSUWmU_f_UZWS_ZSnUVoSlZeS_b̂SV̂hZ̀U_S̀\]oSUlSfWqoS̀_f_̂VS_b̂êUWj
������ ¡¢£¤¥¦§£̈©�¤£ ̈£ª«£¢¬ �§£¦¢ª̈�¡¢§£¤¥̈¡£̈�¡¢®̄ ¡°¥±¬§£̄ ̄¢±£�¥̄«§£¥±£¥¡¤¢±£¬¢¡¤¥�£²���¢±̈£̈¤ £¥ª¡ ��£
²�����³£́¥�©¬¢�¡̈µ¶

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

CDEFGFEI\QRRQK_ÌTaP̂ NKVUI]QYYIKTVIZNIQUUPNRIRQMNaVYLIVTIhPZiZQRRNMUIPKYNUUIUSNaQ[QaXYYLIT[[NMNRIQKIVWNIXRdNMVQUN̂NKVI
TMIQKdQVXVQTKIVTIZQRfITMIQKIUPSSYN̂NKVXMLIQKUVMPaVQTKUIVTIZQRRNMUb

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

CDEFGFmIcWNI\QRRQK_ÌTaP̂ NKVUI]QYYIZNIXdXQYXZYNI[TMIVWNIUTYNISPMSTUNIT[ITZVXQKQK_I\QRUITKIVWNInTMobIkTIYQaNKUNITMI
_MXKVIT[IPUNIQUIaTK[NMMNRIZLIRQUVMQZPVQTKIT[IVWNI\QRRQK_ÌTaP̂ NKVUb

CDEFHDpqrstsuvwsqxDqyDzxw{y|y{wvwsqxDqtD}srrsx~D�qu��{xw�
CDEFHFGIcWNI\QRRNMIUWXYYIaXMN[PYYLIUVPRLIVWNI\QRRQK_ÌTaP̂ NKVUfIUWXYYIN�X̂QKNIVWNIUQVNIXKRIYTaXYIaTKRQVQTKUfIXKRI
UWXYYIKTVQ[LIVWNIJMaWQVNaVIT[INMMTMUfIQKaTKUQUVNKaQNUfITMIX̂ZQ_PQVQNUIRQUaTdNMNRIXKRIMNOPNUVIaYXMQ[QaXVQTKITMI
QKVNMSMNVXVQTKISPMUPXKVIVTIhNaVQTKI�b�b�b

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

II

CDEFHFEI£TRQ[QaXVQTKUIXKRIQKVNMSMNVXVQTKUIT[IVWNI\QRRQK_ÌTaP̂ NKVUIUWXYYIZNÎXRNIZLIJRRNKRP̂ bI£TRQ[QaXVQTKUIXKRI
QKVNMSMNVXVQTKUIT[IVWNI\QRRQK_ÌTaP̂ NKVUÎXRNIQKIXKLITVWNMÎXKKNMIUWXYYIKTVIZNIZQKRQK_fIXKRI\QRRNMUIUWXYYIKTVIMNYLI
PSTKIVWN̂b

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

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

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

CDEFEFHFEÏ[IXIhPZUVQVPVQTKI�NOPNUVI§TM̂IQUIKTVISMTdQRNRfIMNOPNUVUIUWXYYIQKaYPRNI©ª«IVWNIKX̂NIT[IVWNÎXVNMQXYITMI
NOPQŜ NKVIUSNaQ[QNRIQKIVWNI\QRRQK_ÌTaP̂ NKVU¬I©�«IVWNIMNXUTKI[TMIVWNIMNOPNUVNRIUPZUVQVPVQTK¬I©�«IXIaT̂ SYNVNI
RNUaMQSVQTKIT[IVWNISMTSTUNRIUPZUVQVPVQTKIQKaYPRQK_IVWNIKX̂NIT[IVWNÎXVNMQXYITMINOPQŜ NKVISMTSTUNRIXUIVWNIUPZUVQVPVNfI
SNM[TM̂XKaNIXKRIVNUVIRXVXfIXKRIMNYNdXKVIRMX]QK_U¬IXKRI©«IXKLITVWNMIQK[TM̂XVQTKIKNaNUUXMLI[TMIXKINdXYPXVQTKbIcWNI
MNOPNUVIUWXYYIQKaYPRNIXIUVXVN̂NKVIUNVVQK_I[TMVWIaWXK_NUIQKITVWNMÎXVNMQXYUfINOPQŜ NKVfITMITVWNMISTMVQTKUIT[IVWNInTMofI
QKaYPRQK_IaWXK_NUIQKIVWNI]TMoIT[ITVWNMIaTKVMXaVUITMIVWNIQ̂SXaVITKIXKLI®MT̄NaVIeNMVQ[QaXVQTKUI©UPaWIXUI°±±̀ «fIVWXVI
]QYYIMNUPYVI[MT̂ IQKaTMSTMXVQTKIT[IVWNISMTSTUNRIUPZUVQVPVQTKb

CDEFEFEIcWNIZPMRNKIT[ISMTT[IT[IVWNÎNMQVIT[IVWNISMTSTUNRIUPZUVQVPVQTKIQUIPSTKIVWNISMTSTUNMbIcWNIJMaWQVNaVgUIRNaQUQTKI
T[IXSSMTdXYITMIRQUXSSMTdXYIT[IXISMTSTUNRIUPZUVQVPVQTKIUWXYYIZNI[QKXYb

CDEFEFjÏ[IVWNIJMaWQVNaVIXSSMTdNUIXISMTSTUNRIUPZUVQVPVQTKISMQTMIVTIMNaNQSVIT[I\QRUfIUPaWIXSSMTdXYIUWXYYIZNIUNVI[TMVWIQKI
XKIJRRNKRP̂ bIJSSMTdXYUÎXRNIQKIXKLITVWNMÎXKKNMIUWXYYIKTVIZNIZQKRQK_fIXKRI\QRRNMUIUWXYYIKTVIMNYLIPSTKIVWN̂b
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CDEFEFGHIJHKLMKNONLNOJPKHQORRHMSHTJPKOUSVSUHWXNSVHNYSHZJPNVWTNHWQWVUHLPRSKKHK[STOXOTWRR\H[VJ]OUSUHXJVHOPHNYSHZJPNVWTNH
ĴTL_SPNK̀

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

HH

CDEFaF�HhUUSPUWHQORRHMSHW]WORWMRSHQYSVSHiOUUOPkĤJTL_SPNKHWVSHJPHXORS̀

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

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

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

CDaFgF�HhRRHMRWPjKHJPHNYSHMOUHXJV_HKYWRRHMSHRSkOMR\HS�STLNSÙH�W[SVHMOUHXJV_KHKYWRRHMSHS�STLNSUHOPHWHPJP¡SVWKWMRSH
_SUOL_̀

CDaFgFEH¢L_KHKYWRRHMSHS�[VSKKSUHOPHMJNYHQJVUKHWPUHPL_MSVK�HLPRSKKHPJNSUHJNYSVQOKSHJPHNYSHMOUHXJV_̀H£PHTWKSHJXH
UOKTVS[WPT\�HNYSHW_JLPNHSPNSVSUHOPHQJVUKHKYWRRHkJ]SVP̀

CDaFgFaH¤UONKHNJHSPNVOSKH_WUSHJPH[W[SVHMOUHXJV_KH_LKNHMSHOPONOWRSUHM\HNYSHKOkPSVHJXHNYSHiOÙ

CDaFgFGHhRRHVS�LSKNSUHhRNSVPWNSKHKYWRRHMSHMOÙH£XHPJHTYWPkSHOPHNYSHiWKSHiOUHOKHVS�LOVSU�HSPNSVH¥IJHZYWPkS¦HJVHWKH
VS�LOVSUHM\HNYSHMOUHXJV_̀

CDaFgF§ḦYSVSHNQJHJVH_JVSHiOUKHXJVHUSKOkPWNSUH[JVNOJPKHJXHNYSḦJVjHYW]SHMSSPHVS�LSKNSU�HNYSHiOUUSVH_W\�HQONYJLNH
XJVXSONLVSHJXHNYSHMOUHKSTLVON\�HKNWNSHNYSHiOUUSV©KHVSXLKWRHNJHWTTS[NHWQWVUHJXHRSKKHNYWPHNYSHTJ_MOPWNOJPHJXHiOUKH
KNO[LRWNSUHM\HNYSHiOUUSV̀HªYSHiOUUSVHKYWRRHPSONYSVH_WjSHWUUONOJPWRHKNO[LRWNOJPKHJPHNYSHMOUHXJV_HPJVH�LWROX\HNYSHiOUHOPH
WP\HJNYSVH_WPPSV̀

CDaFgF«H¤WTYHTJ[\HJXHNYSHiOUHKYWRRHKNWNSHNYSHRSkWRHPW_SHWPUHRSkWRHKNWNLKHJXHNYSHiOUUSV̀HhKH[WVNHJXHNYSHUJTL_SPNWNOJPH
KLM_ONNSUHQONYHNYSHiOU�HNYSHiOUUSVHKYWRRH[VJ]OUSHS]OUSPTSHJXHONKHRSkWRHWLNYJVON\HNJH[SVXJV_HNYSḦJVjHOPHNYSH
¬LVOKUOTNOJPHQYSVSHNYSH�VJ¬STNHOKHRJTWNSÙH¤WTYHTJ[\HJXHNYSHiOUHKYWRRHMSHKOkPSUHM\HNYSH[SVKJPHJVH[SVKJPKHRSkWRR\H
WLNYJVOSUHNJHMOPUHNYSHiOUUSVHNJHWHTJPNVWTǸHhHiOUHM\HWHTJV[JVWNOJPHKYWRRHXLVNYSVHPW_SHNYSHKNWNSHJXHOPTJV[JVWNOJPHWPUH
YW]SHNYSHTJV[JVWNSHKSWRHWXXO�SÙHhHiOUHKLM_ONNSUHM\HWPHWkSPNHKYWRRHYW]SHWHTLVVSPNH[JQSVHJXHWNNJVPS\HWNNWTYSU�H
TSVNOX\OPkHNYSHWkSPN©KHWLNYJVON\HNJHMOPUHNYSHiOUUSV̀

CDaFgF®HhHiOUUSVHKYWRRHOPTLVHWRRHTJKNKHWKKJTOWNSUHQONYHNYSH[VS[WVWNOJPHJXHONKHiOÙ

CDaF�D��cD�d̄°���±
CDaF�FgH¤WTYHiOUHKYWRRHMSHWTTJ_[WPOSUHM\HNYSHXJRRJQOPkHMOUHKSTLVON\²
lmnzt�susvtu�w�~urnour~w{nsuw�u|pouztq{�ps}��

HH

CDaF�F�HªYSHiOUUSVH[RSUkSKHNJHSPNSVHOPNJHWHZJPNVWTNHQONYHNYSH³QPSVHJPHNYSHNSV_KHKNWNSUHOPHNYSHiOUHWPUHKYWRR�HOXH
VS�LOVSU�HXLVPOKYHMJPUKHTJ]SVOPkHNYSHXWONYXLRH[SVXJV_WPTSHJXHNYSHZJPNVWTNHWPUH[W\_SPNHJXHWRRHJMROkWNOJPKHWVOKOPkH
NYSVSLPUSV̀H¢YJLRUHNYSHiOUUSVHVSXLKSHNJHSPNSVHOPNJHKLTYHZJPNVWTNHJVHXWORHNJHXLVPOKYHKLTYHMJPUKHOXHVS�LOVSU�HNYSHW_JLPNH
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CDEFGHEIJKELHMNOJFPELGQRREIHEDCODHJFHKEFCEFGHESTUHOEQLERJVNJKQFHKEKQWQXHLYEUCFEQLEQEZHUQRFP[E\UEFGHEH]HUFEFGHESTUHOE
DQJRLEFCEMCWZRPETJFGÊHMFJCUE_[̀YEFGHEQWCNUFECDEFGHEIJKELHMNOJFPELGQRREUCFEIHEDCODHJFHKEFCEFGHESTUHO[

abcdedfE\DEQELNOHFPEICUKEJLEOHVNJOHKEQLEIJKELHMNOJFPYEJFELGQRREIHETOJFFHUECUEg\gEhCMNWHUFEgijklYEmJKEmCUKYENURHLLE
CFGHOTJLHEZOC]JKHKEJUEFGHEmJKKJUXEhCMNWHUFL[EnGHEQFFCOUHPoJUoDQMFETGCEHpHMNFHLEFGHEICUKECUEIHGQRDECDEFGHELNOHFPE
LGQRREQDDJpEFCEFGHEICUKEQEMHOFJDJHKEQUKEMNOOHUFEMCZPECDEQUEQMMHZFQIRHEZCTHOECDEQFFCOUHP[EnGHEmJKKHOELGQRREZOC]JKHE
LNOHFPEICUKLEDOCWEQEMCWZQUPECOEMCWZQUJHLERQTDNRRPEQNFGCOJqHKEFCEJLLNHELNOHFPEICUKLEJUEFGHErNOJLKJMFJCUETGHOHEFGHE
sOCrHMFEJLERCMQFHK[

abcdedcEnGHESTUHOETJRREGQ]HEFGHEOJXGFEFCEOHFQJUEFGHEIJKELHMNOJFPECDEmJKKHOLEFCETGCWEQUEQTQOKEJLEIHJUXEMCULJKHOHKE
NUFJREtQuEFGHEvCUFOQMFEGQLEIHHUEHpHMNFHKEQUKEICUKLYEJDEOHVNJOHKYEGQ]HEIHHUEDNOUJLGHKwEtIuEFGHELZHMJDJHKEFJWHEGQLE
HRQZLHKELCEFGQFEmJKLEWQPEIHETJFGKOQTUwECOEtMuEQRREmJKLEGQ]HEIHHUEOHrHMFHK[ExCTH]HOYEJDEUCEvCUFOQMFEGQLEIHHUE
QTQOKHKECOEQEmJKKHOEGQLEUCFEIHHUEUCFJDJHKECDEFGHEQMMHZFQUMHECDEJFLEmJKYEQEmJKKHOEWQPYEIHXJUUJUXEEKQPLEQDFHOEFGHE
CZHUJUXECDEmJKLYETJFGKOQTEJFLEmJKEQUKEOHVNHLFEFGHEOHFNOUECDEJFLEIJKELHMNOJFP[

abcdfbyz{|}~~}��b��b�}�~
abcdfd�EgEmJKKHOELGQRRELNIWJFEJFLEmJKEQLEJUKJMQFHKEIHRCT�
������������������������������������������������������������������������������������������������������������������ 

EE

abcdfdeEsQZHOEMCZJHLECDEFGHEmJKYEFGHEIJKELHMNOJFPYEQUKEQUPECFGHOEKCMNWHUFLEOHVNJOHKEFCEIHELNIWJFFHKETJFGEFGHEmJKELGQRRE
IHEHUMRCLHKEJUEQELHQRHKECZQVNHEHU]HRCZH[EnGHEHU]HRCZHELGQRREIHEQKKOHLLHKEFCEFGHEZQOFPEOHMHJ]JUXEFGHEmJKLEQUKELGQRRE
IHEJKHUFJDJHKETJFGEFGHEsOCrHMFEUQWHYEFGHEmJKKHO¡LEUQWHEQUKEQKKOHLLYEQUKYEJDEQZZRJMQIRHYEFGHEKHLJXUQFHKEZCOFJCUECDEFGHE
¢CO£EDCOETGJMGEFGHEmJKEJLELNIWJFFHK[E\DEFGHEmJKEJLELHUFEIPEWQJRYEFGHELHQRHKEHU]HRCZHELGQRREIHEHUMRCLHKEJUEQELHZQOQFHE
WQJRJUXEHU]HRCZHETJFGEFGHEUCFQFJCUE¤̂¥g¦¥hEm\hE¥§v¦Ŝ ¥ḧECUEFGHEDQMHEFGHOHCD[

abcdfdfEmJKLELGQRREIHELNIWJFFHKEIPEFGHEKQFHEQUKEFJWHEQUKEQFEFGHEZRQMHEJUKJMQFHKEJUEFGHEJU]JFQFJCUEFCEIJK[EmJKLELNIWJFFHKE
QDFHOEFGHEKQFHEQUKEFJWHEDCOEOHMHJZFECDEmJKLYECOEQFEQUEJUMCOOHMFEZRQMHYETJRREUCFEIHEQMMHZFHK[

abcdfdcEnGHEmJKKHOELGQRREQLLNWHEDNRREOHLZCULJIJRJFPEDCOEFJWHRPEKHRJ]HOPEQFEFGHERCMQFJCUEKHLJXUQFHKEDCOEOHMHJZFECDEmJKL[

abcdfd©EgEmJKELNIWJFFHKEIPEQUPEWHFGCKECFGHOEFGQUEQLEZOC]JKHKEJUEFGJLÊHMFJCUEª[iETJRREUCFEIHEQMMHZFHK[

abcdcb«��}�}¬®}��b�̄b°}®±�̄²³b��b�}�
abcdcd�EsOJCOEFCEFGHEKQFHEQUKEFJWHEKHLJXUQFHKEDCOEOHMHJZFECDEmJKLYEQEmJKKHOEWQPELNIWJFEQEUHTEmJKEFCEOHZRQMHEQEmJKE
ZOH]JCNLRPELNIWJFFHKYECOETJFGKOQTEJFLEmJKEHUFJOHRPYEIPEUCFJMHEFCEFGHEZQOFPEKHLJXUQFHKEFCEOHMHJ]HEFGHEmJKL[ÊNMGEUCFJMHE
LGQRREIHEOHMHJ]HKEQUKEKNRPEOHMCOKHKEIPEFGHEOHMHJ]JUXEZQOFPECUECOEIHDCOHEFGHEKQFHEQUKEFJWHELHFEDCOEOHMHJZFECDEmJKL[EnGHE
OHMHJ]JUXEZQOFPELGQRRE]HOJDPEFGQFEOHZRQMHKECOETJFGKOQTUEmJKLEQOHEOHWC]HKEDOCWEFGHECFGHOELNIWJFFHKEmJKLEQUKEUCFE
MCULJKHOHK[E§CFJMHECDELNIWJLLJCUECDEQEOHZRQMHWHUFEmJKECOETJFGKOQTQRECDEQEmJKELGQRREIHETCOKHKELCEQLEUCFEFCEOH]HQREFGHE
QWCNUFECDEFGHECOJXJUQREmJK[

abcdcdeE¢JFGKOQTUEmJKLEWQPEIHEOHLNIWJFFHKENZEFCEFGHEKQFHEQUKEFJWHEKHLJXUQFHKEDCOEFGHEOHMHJZFECDEmJKLEJUEFGHELQWHE
DCOWQFEQLEFGQFEHLFQIRJLGHKEJUÊHMFJCUEª[iYEZOC]JKHKEFGHPEDNRRPEMCUDCOWETJFGEFGHLHE\ULFONMFJCULEFCEmJKKHOL[EmJKE
LHMNOJFPELGQRREIHEJUEQUEQWCNUFELNDDJMJHUFEDCOEFGHEmJKEQLEOHLNIWJFFHK[

abcdcdfEgDFHOEFGHEKQFHEQUKEFJWHEKHLJXUQFHKEDCOEOHMHJZFECDEmJKLYEQEmJKKHOETGCEKJLMC]HOLEFGQFEJFEWQKHEQEMRHOJMQREHOOCOEJUE
JFLEmJKELGQRREUCFJDPEFGHEgOMGJFHMFECDELNMGEHOOCOETJFGJUEFTCEKQPLYECOEZNOLNQUFEFCEQEFJWHDOQWHELZHMJDJHKEIPEFGHERQTECDEFGHE
rNOJLKJMFJCUETGHOHEFGHEsOCrHMFEJLERCMQFHKYEOHVNHLFJUXETJFGKOQTQRECDEJFLEmJK[ÉZCUEZOC]JKJUXEH]JKHUMHECDELNMGEHOOCOEFCE
FGHEOHQLCUQIRHELQFJLDQMFJCUECDEFGHEgOMGJFHMFYEFGHEmJKELGQRREIHETJFGKOQTUEQUKEUCFEOHLNIWJFFHK[E\DEQEmJKEJLETJFGKOQTUE
ZNOLNQUFEFCEFGJLÊHMFJCUEª[ª[iYEFGHEIJKELHMNOJFPETJRREIHEQFFHUKHKEFCEQLEDCRRCTL�
�µ����������������������������������������������¶��������������·������������·������������������ 

EE
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CDEFGHIJKJJJGLMNFOIDCEFLMJLPJQFON
RJKSTJLUVWXWYJZ[JQX\]
_̂̀abcdefgbhìcj̀gj̀gikhlbcahmhjb̀nl̀cjkcbgbcnj̀bǹocip̀nl̀qrhj̀nbrhlqcah̀lhseclhìot̀fgqp̀uciàdlndhlft̀cihjbc_chìgjì
lhvhckhìqcbrcj̀brh̀adhvc_chìbcmh̀fcmcbàqcff̀oh̀deofcvft̀ndhjhìgjìlhgìgfneiẁx̀aemmglt̀n_̀brh̀uciàmgt̀oh̀
mgih̀gkgcfgofh̀bǹuciihlaw

RJKSyJDVzV{|XZWJZ[JQX\]
}jfhaànbrhlqcah̀dlnrcocbhìot̀fgqp̀brh̀~qjhl̀argff̀rgkh̀brh̀lc�rb̀bǹlh�hvb̀gjt̀nl̀gff̀uciaw

RJKS�JC{{VU|�W{VJZ[JQX\J�C���\�
RJKS�ST̀̂b̀càbrh̀cjbhjb̀n_̀brh̀~qjhl̀bǹgqglìg̀�njblgvb̀bǹbrh̀fnqhab̀lhadnjackh̀gjìlhadnjacofh̀uciihlp̀dlnkcihì
brh̀ucìrgàohhj̀aeomcbbhìcj̀gvvnligjvh̀qcbr̀brh̀lhseclhmhjbàn_̀brh̀uciicj�̀�nvemhjbaẁ}jfhaànbrhlqcah̀
dlnrcocbhìot̀fgqp̀brh̀~qjhl̀argff̀rgkh̀brh̀lc�rb̀bǹqgckh̀cj_nlmgfcbchàgjìcllh�efglcbchàcj̀g̀ucìlhvhckhìgjìbǹ
gvvhdb̀brh̀ucìqrcvrp̀cj̀brh̀~qjhl�à�ei�mhjbp̀càcj̀brh̀~qjhl�àohab̀cjbhlhabaw

RJKS�Sỳ}jfhaànbrhlqcah̀dlnrcocbhìot̀fgqp̀brh̀~qjhl̀argff̀rgkh̀brh̀lc�rb̀bǹgvvhdb̀xfbhljgbhàcj̀gjt̀nlihl̀nl̀
vnmocjgbcnjp̀ejfhaànbrhlqcah̀adhvc_cvgfft̀dlnkcihìcj̀brh̀uciicj�̀�nvemhjbap̀gjìbǹihbhlmcjh̀brh̀fnqhab̀
lhadnjackh̀gjìlhadnjacofh̀uciihl̀nj̀brh̀ogacàn_̀brh̀aem̀n_̀brh̀ugah̀ucìgjìxfbhljgbhàgvvhdbhiw

CDEFGHIJ�JJJ�LNE�QFOJFMPLD�CEFLM
RJ�STJGZW|��{|Z��]J����X[X{�|XZWJN|�|V�VW|
uciihlàbǹqrnm̀gqglìn_̀g̀�njblgvb̀càejihl̀vnjacihlgbcnj̀argff̀aeomcb̀bǹbrh̀xlvrcbhvbp̀ednj̀lhsehab̀gjìqcbrcj̀
brh̀bcmh_lgmh̀adhvc_chìot̀brh̀xlvrcbhvbp̀g̀dlndhlft̀h�hvebhìx̂x̀�nvemhjb̀x����p̀�njblgvbnl�à�egfc_cvgbcnj̀
�bgbhmhjbp̀ejfhaàaevr̀g̀�bgbhmhjb̀rgàohhj̀dlhkcneaft̀lhseclhìgjìaeomcbbhì_nl̀brcàuciw

RJ�SyJL�WV��]JPXW�W{X��JG�U��X�X|�
x̀uciihl̀bǹqrnm̀gqglìn_̀g̀�njblgvb̀càejihl̀vnjacihlgbcnj̀mgt̀lhsehab̀cj̀qlcbcj�p̀_nelbhhj̀igtàdlcnl̀bǹbrh̀
h�dclgbcnj̀n_̀brh̀bcmh̀_nl̀qcbrilgqgf̀n_̀uciap̀brgb̀brh̀~qjhl̀_eljcar̀bǹbrh̀uciihl̀lhganjgofh̀hkcihjvh̀brgb̀_cjgjvcgf̀
gllgj�hmhjbàrgkh̀ohhj̀mgih̀bǹ_ef_cff̀brh̀~qjhl�ànofc�gbcnjàejihl̀brh̀�njblgvbẁ�rh̀~qjhl̀argff̀brhj̀_eljcar̀
aevr̀lhganjgofh̀hkcihjvh̀bǹbrh̀uciihl̀jǹfgbhl̀brgj̀ahkhj̀igtàdlcnl̀bǹbrh̀h�dclgbcnj̀n_̀brh̀bcmh̀_nl̀qcbrilgqgf̀n_̀
uciaẁ}jfhaàaevr̀lhganjgofh̀hkcihjvh̀cà_eljcarhìqcbrcj̀brh̀gffnbbhìbcmhp̀brh̀uciihl̀qcff̀jnb̀oh̀lhseclhìbǹ
h�hvebh̀brh̀x�lhhmhjb̀ohbqhhj̀brh̀~qjhl̀gjì�njblgvbnlw

RJ�S�JN���X||��]
RJ�S�ST̀x_bhl̀jnbc_cvgbcnj̀n_̀ahfhvbcnj̀_nl̀brh̀gqglìn_̀brh̀�njblgvbp̀brh̀uciihl̀argffp̀gàannj̀gàdlgvbcvgofh̀nl̀gà
abcdefgbhìcj̀brh̀uciicj�̀�nvemhjbap̀aeomcb̀cj̀qlcbcj�̀bǹbrh̀~qjhl̀brlne�r̀brh̀xlvrcbhvb�

ST̀̀`̀g̀ihac�jgbcnj̀n_̀brh̀�nl�̀bǹoh̀dhl_nlmhìqcbr̀brh̀uciihl ànqj̀_nlvha¡
Sỳ̀`̀jgmhàn_̀brh̀dlcjvcdgf̀dlnievbàgjìatabhmàdlndnahì_nl̀brh̀�nl�̀gjìbrh̀mgje_gvbelhlàgjì

aeddfchlàn_̀hgvr¡̀gji
S�̀̀`̀jgmhàn_̀dhlanjànl̀hjbcbchà¢cjvfeicj�̀brnah̀qrǹglh̀bǹ_eljcar̀mgbhlcgfànl̀hsecdmhjb̀_golcvgbhìbǹg̀

adhvcgf̀ihac�j£̀dlndnahì_nl̀brh̀dlcjvcdgf̀dnlbcnjàn_̀brh̀�nl�w

RJ�S�Sỳ�rh̀uciihl̀qcff̀oh̀lhseclhìbǹhabgofcar̀bǹbrh̀agbca_gvbcnj̀n_̀brh̀xlvrcbhvb̀gjì~qjhl̀brh̀lhfcgocfcbt̀gjì
lhadnjacocfcbt̀n_̀brh̀dhlanjànl̀hjbcbchàdlndnahìbǹ_eljcar̀gjìdhl_nlm̀brh̀�nl�̀ihavlcohìcj̀brh̀uciicj�̀
�nvemhjbaw

RJ�S�S�̀¤lcnl̀bǹbrh̀h�hvebcnj̀n_̀brh̀�njblgvbp̀brh̀xlvrcbhvb̀qcff̀jnbc_t̀brh̀uciihl̀c_̀hcbrhl̀brh̀~qjhl̀nl̀xlvrcbhvbp̀
g_bhl̀ieh̀cjkhabc�gbcnjp̀rgàlhganjgofh̀no�hvbcnj̀bǹg̀dhlanj̀nl̀hjbcbt̀dlndnahìot̀brh̀uciihlẁ̂_̀brh̀~qjhl̀nl̀
xlvrcbhvb̀rgàlhganjgofh̀no�hvbcnj̀bǹg̀dlndnahìdhlanj̀nl̀hjbcbtp̀brh̀uciihl̀mgtp̀gb̀brh̀uciihl�àndbcnjp̀qcbrilgq̀
brh̀ucìnl̀aeomcb̀gj̀gvvhdbgofh̀aeoabcbebh̀dhlanj̀nl̀hjbcbtẁ�rh̀uciihl̀mgt̀gfaǹaeomcb̀gjt̀lhseclhìgi�eabmhjb̀cj̀
brh̀ugah̀ucìnl̀xfbhljgbh̀ucìbǹgvvnejb̀_nl̀brh̀ic__hlhjvh̀cj̀vnab̀nvvgacnjhìot̀aevr̀aeoabcbebcnjẁ�rh̀~qjhl̀mgt̀
gvvhdb̀brh̀gi�eabhìocìdlcvh̀nl̀icasegfc_t̀brh̀uciihlẁ̂j̀brh̀hkhjb̀n_̀hcbrhl̀qcbrilgqgf̀nl̀icasegfc_cvgbcnjp̀ocì
ahvelcbt̀qcff̀jnb̀oh̀_nl_hcbhiw

RJ�S�S¥̀¤hlanjàgjìhjbcbchàdlndnahìot̀brh̀uciihl̀gjìbǹqrnm̀brh̀~qjhl̀gjìxlvrcbhvb̀rgkh̀mgih̀jǹlhganjgofh̀
no�hvbcnj̀meab̀oh̀eahìnj̀brh̀�nl�̀_nl̀qrcvr̀brht̀qhlh̀dlndnahìgjìargff̀jnb̀oh̀vrgj�hìh�vhdb̀qcbr̀brh̀qlcbbhj̀
vnjahjb̀n_̀brh̀~qjhl̀gjìxlvrcbhvbw
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CDEFGHIJKJJJLIDMNDOCPGIJQNPRJCPRJLCSOIPEJQNPR
TJKUVJQWXYJDZ[\]̂Z_ZX̀a
TJKUVUVbcdbefghijkflmbgnbfolbpgmmgnqbrstiulnfevbfolbpgmmlwbeokjjbdiwngeobxsnmebtsylwgnqbfolbdkgfodijbhlwdswukntlbsdb
folbzsnfwktfbknmbhk{ulnfbsdbkjjbsxjgqkfgsnebkwgegnqbfolwlinmlw|

TJKUVU}bcdbfolbdiwngeognqbsdbeitobxsnmebgebefghijkflmbgnbfolbpgmmgnqbrstiulnfevbfolbtsefbeokjjbxlbgntjimlmbgnbfolbpgm|b
cdbfolbdiwngeognqbsdbeitobxsnmebgebwl~igwlmbkdflwbwltlghfbsdbxgmebknmbxldswlbl�ltifgsnbsdbfolbzsnfwktfvbfolbtsefbsdbeitob
xsnmebeokjjbxlbkmmlmbfsbfolbpgmbgnbmlflwugngnqbfolbzsnfwktfb�iu|

TJKUVU�b�olbpgmmlwbeokjjbhwsygmlbeiwlf{bxsnmebdwsubkbtsuhkn{bswbtsuhknglebjk�dijj{bkifoswg�lmbfsbgeeilbeiwlf{b
xsnmebgnbfolb�iwgemgtfgsnb�olwlbfolb�ws�ltfbgebjstkflm|

TJKUVU�J�njleebsfolw�gelbgnmgtkflmbxljs�vbfolb�lnkjb�iubsdbfolb�k{ulnfbknmb�lwdswukntlbpsnmebeokjjbxlbfolbkusinfb
sdbfolbzsnfwktfb�iu|
���������������������������������������������������������������������� ��������¡��������¢��£����������������¤¤���
����������¥�������¦���������¡��������¢��§̈

bb

TJKU}JE]_ZJW©JRZª]«Ẑ¬JXYJMŴ_JW©JQWXYa
TJKU}UVb�olbpgmmlwbeokjjbmljgylwbfolbwl~igwlmbxsnmebfsbfolb®�nlwbnsfbjkflwbfoknbfowllbmk{ebdsjjs�gnqbfolbmkflbsdb
l�ltifgsnbsdbfolbzsnfwktf|bcdbfolb̄sw°bgebfsbtsuulntlbessnlwbgnbwlehsnelbfsbkbjlfflwbsdbgnflnfvbfolbpgmmlwbeokjjvbhwgswb
fsbtsuulntlulnfbsdbfolb̄sw°vbeixugfblygmlntlbekfgedktfsw{bfsbfolb®�nlwbfokfbeitobxsnmeb�gjjbxlbdiwngeolmbknmb
mljgylwlmbgnbkttswmkntlb�gfobfogeb�ltfgsnb±|²|³|

TJKU}U}b�njleebsfolw�gelbhwsygmlmvbfolbxsnmebeokjjbxlb�wgfflnbsnb́ćbrstiulnfb́µ³²vb�lwdswukntlbpsnmbknmb
�k{ulnfbpsnm|

TJKU}U�b�olbxsnmebeokjjbxlbmkflmbsnbswbkdflwbfolbmkflbsdbfolbzsnfwktf|

TJKU}U�b�olbpgmmlwbeokjjbwl~igwlbfolbkffswnl{¶gn¶dktfb�osbl�ltiflebfolbwl~igwlmbxsnmebsnbxlokjdbsdbfolbeiwlf{bfsbkddg�b
fsbfolbxsnmbkbtlwfgdglmbknmbtiwwlnfbtsh{bsdbfolbhs�lwbsdbkffswnl{|

CDEFGHIJ·JJJIP̧OIDCEFNPJNMJE¹IJLDNLNºIRJGNPEDCGEJRNĢOIPEº
TJ·UVJzshglebsdbfolbhwshselmbzsnfwktfbrstiulnfebokylbxllnbukmlbkykgjkxjlbfsbfolbpgmmlwbknmbtsnegefbsdbfolb
dsjjs�gnqbmstiulnfe»

UVbbbb́ćbrstiulnfb́³¼³½¾²¼³±vb�fknmkwmb¿swubsdb́qwllulnfbplf�llnb®�nlwbknmbzsnfwktfswvbinjleeb
sfolw�gelbefkflmbxljs�|
���������������¥¤����À�À�Á��������������£����¤����¦�����£�����Á�����������¤�§̈

bb

U}bbbb́ćbrstiulnfb́³¼³½¾²¼³±vbÂ�ogxgfb́vbcneiwkntlbknmbpsnmevbinjleebsfolw�gelbefkflmbxljs�|
���������������¥¤����À�À�Á��������������£����¤����¦�����£�����Á�����������¤�§̈

bb

U�bbbb́ćbrstiulnfb́²¼³½¾²¼³±vbÃlnlwkjbzsnmgfgsnebsdbfolbzsnfwktfbdswbzsnefwitfgsnvbinjleebsfolw�gelb
efkflmbxljs�|
���������������¥¤����À�À�Á��������������£����¤����¦�����£�����Á�����������¤�§̈

bb

U�bbbbpigjmgnqbcndswukfgsnbÄsmljgnqbÂ�ogxgfvbgdbtsuhjlflm»

bb



����������	
��������������������
����������������������������	���������������
 ��� ��!����"#����������	��	 
�
�
���$������
��
 �%�"�������	��	 
�
�
��
�$������
��
 �%�"����%�
�������&������	��"������	
���
�������	
 %�����
�������' ��$�#����������	��	 
�
�
���$������
��
 ��#�� �������	
�(� �����������
�
�)��)���*#��	���+��+���,��	����-�����.������,�����(������/���� ��	��,+��+���,��� �	�
�$����� ������ �����	 ���$����	�0
����� ���	�����	�������	���1��� ���
�	��������	���(�
��
���������	
���
�������	
 2�#��� ��$�3��!�����#�������
���������
�!����
��	 ���0���������	$�4�����	
���
 �����
56789:;<76=�� >?@����?@A

B

CDEEEEFGHIJKLM

NOPQRS TUVWR XYVR
EE E E

CZ[[[[\]̂_J̀J_HaJbKM

cRdVUef TUVWR XYVR gYhRi

EE E E E

Cj[[[[kll̂KlHm

NOPQRS XYVR gYhRi
EE E E

Cn[[[[oap̂GEqrpJsJaMm
tuvwxyz{||z}~�w�z�v{�z{��|�z{��z��x|��wz{���~���{�wz���~��{��~�z��w��������z�vwzw�v�}��z�vw�wz
�w����w���
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SECTION 00 22 13 - SUPPLEMENTARY INSTRUCTIONS TO BIDDERS
MODIFICATIONS TO AIA A701
Article 2 Bidder's Representations

Add the following to Article 2
2.2 A prebid meeting will be held at 2:00 pm on February 18, 2025 at 575 N. Hyatt Street.
The pre-bid meeting is not  mandatory but bidders are strongly encouraged to attend. The
facility will be open for inspection at this time.

Article 3 Bidding Documents
3.1 Distribution

Change Paragraphh 3.1.3 as follows
Bidding documents will be issued directly to sub-bidders as offered in the Notice to
Bidders.

3.2 Modification or Interpretation of Bidding Documents
Add Paragraph 3.2.1.1 as follows

3.2.1.1  Each Bidder is responsible for calling to the attention of the Architect any
ambiguities, inconsistencies, errors, or omissions which may occur in the documents for
their part of the Work.  If Bidder fails to request clarification, the bidder will be expected
to overcome such conditions without additions to the bid amount.

Add Paragraph 3.2.2.1 as follows
3.2.2.1  Clarification or interpretation can be made via fax, 419-628-4299 or telephone,
419-628-4240 or email to Project Manager; bwolf@creategm.com 

3.4 Addenda
Delete paragraph 3.4.3 and substitute the following

3.4.3  If an addendum is issued within 72 hours prior to the published time for the
opening of bids (excluding Saturdays, Sundays, and legal holidays), the the time for
opening of bids shall be extended one (1) week with no further advertising required.

Article 4 Bidding Procedures
4.1 Preparation of Bids

Add Paragraph 4.1.1.1
Any substantial change, alteration or wording of the bid form may cause a bid to be
rejected as not responsive.

Change Paragraph 4.1.3 as follows
4.1.3 Sum shall be expressed in both words and numbers and in numbers only where
no space is provided for words.  In case of discrepancy, the amount written in words
shall govern.

Add paragraph 4.1.5.1 and 4.1.5.2 as follows
4.1.5.1  A blank entry or an entry of "No Bid", "N/A" or similar entry on any alternate will
cause a bid to be rejected as non responsive if that alternate is selected.
4.1.5.2  If an alternate is not selected and an entry of "No Bid", "N/A" or similar entry for
the alternative is listed, this action, by itself, will not render the bid as non responsive.

Add Paragraph 4.1.8 as follows
4.1.8  The bidder shall include a signed copy of the Non-Collusion Affidavit and
Contractor’s Affidavit with their bid, a copy is included in the Project Manual.

4.2 Bid Security
Delete paragraphs 4.2.1, 4.2.2, 4.2.3, and 4.2.4 and substitute the following:

4.2.1  Each bid will be accompanied by a bid security in accordance with Section
153.54 (B), Ohio Revised Code, in the amount of the base bid plus add alternates or:
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4.2.2   A signed bond in the form of a certified check, cashier’s check or letter of credit,
as provided in Section 153.54 (C), ORC.   The amount of the certified check, cashier’s
check or letter of credit shall be equal to ten (10) percent of the base bid plus add
alternates or:
4.2.3   Bid guaranty and contract bond in accordance with Chapter 153.571 of the ORC
in the amount of 100 percent of the total base bid plus add alternates.  If the dollar
space on the bid guaranty is left blank, the penal sum will be the full amount of the base
bid plus add alternates, stated in dollars and cents.  A percentage is not acceptable,
pursuant to Section 153.571, ORC.
4.2.4  The bond shall serve as an assurance that the bidder will, upon acceptance of
the bid, comply with all conditions precedent for contract execution, within the time
specified.
4.2.5   The bond must be issued by a surety authorized by the Department of Insurance
to transact business in Ohio.  The bond must be issued by a surety capable  of
demonstrating a record of competent underwriting, efficient management, adequate
reserves, and sound investments.  These criteria will be met if the surety currently has
an A.M. Best Company Policy Holders Rating of "A+", "A" or "A-" or better and has or
exceeds the Best Financial Size Category of Class VII.  The bond must be signed by an
authorized agent, with Power of Attorney, from a surety.
4.2.6  Bond will be returned to all unsuccessful bidders after contract is awarded.  If
used, a certified check, cashier’s check or letter of credit will be returned to the
successful bidder upon providing the bond required by Section 153.54 (C), ORC.
4.2.7  If for any reason, other than as authorized by Article 4.4, Modifications or
Withdrawal of Bid, the bidder fails to enter into a contract, and the owner awards the
contract to the next lowest responsive and responsible bidder, the bidder who failed to
enter into a contract shall be liable to the owner for the difference between the bidder’s
bid and the bid of the next lowest responsive and responsible bidder, or for a penal sum
not to exceed (10) percent of the bid amount, whichever is less, pursuant to Section
153.54 ORC.

4.3 Submission of Bids
Add Paragraph 4.3.1.1 as follows

4.3.1.1  Bids shall be submitted on Bid Form included in Project Manual.  Submit  bid(s)
in duplicate.

Add Paragraph 4.3.6 as follows
4.3.6  All bids are valid for (60) days after the opening of bids.  A bid may be extended
thereafter upon mutual agreement, in writing, between the owner and contractor.
 Awards beyond the sixty (60) day period shall be reviewed for increased cost of the
contract only if the cause for delay is no fault of the contractor and substantiated.

4.4  Modification or Withdrawal of Bid
Delete paragraph 4.4.3 and substitute the following:

4.4.3 A bidder may withdraw a bid from consideration after the bid opening if the bid
amount was substantially lower than the amounts of other bids, providing the bid was
submitted in good faith, and the reason for the bid amount being substantially lower was
a clerical mistake as opposed to a judgement mistake, and was actually due to an
unintentional and substantial arithmetic error or an unintentional omission of a
substantial quantity of work, labor or material made directly in the compilation of the bid
amount. Request to withdrawal bid must be made in writing filed with the owner and
architect within two business days after conclusion of the bid opening.

Article 5 Consideration of Bids
5.2 Rejection of Bids

Add paragraphs 5.2.1, 5.2.2 and 5.2.3 as follows
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5.2.1 If the lowest Bidder is not responsive or responsible, the Owner shall reject such
bid and shall notify the Bidder the reasons for the finding.
5.2.2 A Bidder notified that he is not responsive or responsible may object to the
Owner's decision by filing a written request for reconsideration, which must be received
by the Owner within five (5) days of the date of the notice from the Owner.
5.2.3 Upon receipt of a timely request, the Owner shall meet with the Bidder to listen to
the Bidder's objections.

a)  No award of contract shall become final until the Owner has met with all
Bidders who have filed timely request for reconsideration.
b)  If all request for reconsideration are rejected in the Owner's discretion, the
award of contract shall become final,  or the Owner, in its discretion, may reject all
bids.
c)  If a request for reconsideration is not rejected, any procedures for the
determination of the lowest responsible Bidder that have not already been
completed concerning the applicable Bidder shall be completed.  Following the
completed procedures and evaluation of the Bidder, the Bidder will be notified of
the findings.

5.3 Acceptance of Bid (Award)
Add paragraphs 5.3.1.1, 5.3.1.2 and 5.3.1.3

5.3.1.1  Pursuant to Section 153.08, ORC, the contract will be awarded to the lowest
responsive and responsible bidder.
5.3.1.2 In determining the lowest Bidder, the owner shall consider the base bid and any
selected alternates which the owner determines to accept. The Owner shall have the
right to select alternates in any combinations. The lowest bidder will be based on the
lowest base bid plus selected alternates, and may result in an award to a Bidder other
than the Bidder that submitted the lowest base bid. Voluntary alternates will not be
considered in determining the lowest amount.
5.3.1.3 The Bidder acknowledges that although there is an estimate for the cost of the
Project, the market conditions may and frequently do result in the estimate being
different from the sum of the bids received, either higher or lower. The Bidder
understands that the Owner has included alternates, which include deduct and add
alternates, to give flexibility in building the Project with funds available. The Bidder
further understands and acknowledges that the use of add and deduct alternates is a
long held customary practice in the construction industry in the State of Ohio. The
Bidder also acknowledges that the Owner will not make a decision about what
alternates on which to base the award of contracts until the bids are received, and the
Owner can compare its available funds with the base bids and the cost or savings from
selecting different alternates.

Delete paragraph 5.3.2 and substitute the following
5.3.2  Subject to the right of the owner to reject each and every bid, the owner will
determine the lowest responsive bid by taking into consideration not only the amount of
the bid but such of the following criteria as it, in its discretion, deems appropriate and
may give such weight thereto as it deems appropriate in determining the responsibility
of the bidder:

The bidder’s financial ability to complete the contract.
The bidder’s experience with projects of similar size and scope and more complex
projects.
The conduct and performance of the bidder on previous contracts completed in a
timely manner.
The bidders facilities and equipment.
The adequacy, in numbers and experience, of the bidders work force to complete
the contract successfully on time and on budget.
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The ability of the bidder to execute the contract properly.
The evaluation of the bid substantially below the median of other bids.

Add paragraphs 5.3.3, 5.3.4 and 5.3.5
5.3.3  The Owner shall obtain from the lowest Bidder any information the owner
deems appropriate to the consideration of factors showing responsibility.  The
failure to submit requested information on a timely basis may result in the
determination that the bidder is not responsible.
5.3.4 The Bidder authorizes the Owner and its representatives to contact owners,
construction managers, contractors, and design professionals on projects on
which the Bidder has worked and authorizes and requests such owners,
construction managers, contractors, and design professionals to provide a candid
evaluation of Bidder's performance. By submitting a bid, the Bidder agrees that if
he or any person at his urging, directly or indirectly, brings action against any of
such owners, construction managers, contractors, and design professionals or
their employees as a result of or related to such candid evaluation and such
action is not successful, the Bidder will reimburse such owners, design
professionals and/or their employees for all legal fees and expenses incurred by
them that are related to such legal action, including the cost of collection. This
obligation is expressly intended for the benefit of such owners, construction
managers, contractors, design professionals and their employees.
5.3.5  The number of consecutive calendar days required to complete the work
shall be considered by the owner in determining the lowest and responsive
bidder.

Article 7 Performance Bond and Payment Bond
7.1 Bond Requirements

Delete paragraphs 7.1.1, 7.1.2, 7.1.3, 7.1.4 and substitute the following:
7.1.1  The bidder shall furnish bonds covering the faithful performance of the contract
and payment of all obligations arising thereunder.
7.1.2  Prior to award of contract, successful bidders who provided a cashier’s check,
certified check or letter of credit as bid security shall submit a contract bond in the form
of a performance and payment bond in an amount equal to 100% of the contract sum.
The performance and payment bond must be signed by an authorized agent of an
acceptable surety bonding company and by the bidder.  Bond must be issued by a
surety company authorized by Ohio Department of Insurance to transact business in
the State of Ohio.  The bond shall be issued by a surety company which can adequately
demonstrate a record of competent underwriting, efficient management, adequate
reserves and soundness of investments.  These criteria will be met if the surety
currently has an A.M. Best Company Policyholder Rating of "A+", "A", or "A-" or better
and has or exceeds the Best Financial Size Category of Class VII.
7.1.4  Bond must be countersigned by an Ohio resident agent if bond is issued by an
out-of-state agent.
7.1.5  Performance and payment bond must be supported by credentials showing
power of attorney and corporate seals to each copy.
Bonds shall remain in effect for 12 months after date of substantial completion is issued
by the owner.  Certificate by bonding company of compliance is required prior to final
acceptance of project.

END OF SECTION
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SECTION 00 31 19
EXISTING CONDITION INFORMATION

PART 1  GENERAL
1.01 EXISTING CONDITIONS

A. Certain information relating to existing surface and subsurface conditions and structures is
available to bidders but will not be part of Contract Documents, as follows:

B. Site and Utility Survey:  
1. This survey identifies grade elevations prepared primarily for the use of Architect in

establishing new grades and identifying natural water shed.
C. Geotechnical Report:  Entitled, Soil Study for Proposed Tipp City School Project, Phase 1a ,

dated Forthcoming .
PART 2  PRODUCTS (NOT USED)
PART 3  EXECUTION (NOT USED)

END OF SECTION
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SECTION 00 41 13 - BID FORM
THE PROJECT AND THE PARTIES
TO:

Tipp City Exempted Village School District
90 S Tippecanoe Dr. 
Tipp City, Ohio 45371

FOR:

Project:  24054.02 Tipp City Schools New Bus Maintenance Building
   

575 N. Hyatt Street
Tipp City, Ohio 45371

DATE: ____________________________________ (Bidder to enter date)
SUBMITTED BY:

Bidder's Full Name: ______________________________________________________

Address: ____________________________________________________________

City, State, Zip: _______________________________________________________

Telephone:___________________________________________________________

Fax No.: ____________________________________________________________

E-mail: _____________________________________________________________


OFFER
Having examined the Place of The Work and all matters referred to in the Instructions to Bidders
and the Contract Documents prepared by Garmann/Miller & Associates Inc. for the above
mentioned project, we, the undersigned, hereby offer to enter into a Contract to perform the Work
for the Sum  of:
Item 1 - Contract A, General Construction - Base Bid:

_________________________________________________________

_________________________________________________________ dollars

All Cash and Contingency  Allowances described in Section 01 21 00 are included in the Bid
Sum.
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Item 1a - Alternate 01 - Extend pre-engineered metal building by 20' to the South. This
alternate will include structural, mechanical and electrical work along with a 2 hour fire barrier
between building areas.:


If Alternate 01 is accepted, add:

_________________________________________________________

_________________________________________________________ dollars

Item 1b - Alternate 02 - Future Electric Buses - Provide four (4) 24”x24”x24” deep in-grade
pulling boxes. Provide 48”x12”x12” metal NEMA 3R wireway on exterior of electrical room.
Provide sixteen (16) 2” conduits stubbed from metal wireway on exterior wall of electrical
room to in-grade pulling boxes (four conduits per box) for future EV bus chargers.:

If Alternate 02 is accepted, add:

_________________________________________________________

_________________________________________________________ dollars

Item 1c - Alternate 03 - Base bid to provide 3'-4" of brick surrounding the building with block
back up. Deduct alternate to eliminate brick and block and have P.E.M.B. system and interior
and exterior metal panel to extend to floor slab.:


If Alternate 03 is accepted, add:

_________________________________________________________

_________________________________________________________ dollars


We have included the Bid Bond or security deposit as required by the Advertisement, Notice to
Bidders, Instructions to Bidders.
This is a Tax Exempt  Project.
Builders Risk Insurance is to be furnished by the Owner .

ACCEPTANCE
This offer shall be open to acceptance and is irrevocable for sixty days from the bid closing date.
If this bid is accepted by Owner within the time period stated above, we will:

Execute the Agreement within ten (10) days of receipt of Notice of Award.
Commence work within ten (10) days after written Notice to Proceed of this bid.

If this bid is accepted within the time stated, and we fail to commence the Work or we fail to provide
the required Bond(s), the security deposit shall be forfeited as damages to Owner by reason of our
failure, limited in amount to the lesser of the face value of the security deposit or the difference
between this bid and the bid upon which a Contract is signed.
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In the event our bid is not accepted within the time stated above, the required security deposit shall
be returned to the undersigned, in accordance with the provisions of the Instructions to Bidders;
unless a mutually satisfactory arrangement is made for its retention and validity for an extended
period of time.

CONTRACT TIME
Owners desired start date: April 14, 2024  
Owners desired completion date: October 16, 2025  
If this Bid is accepted, we will:
Complete the Work by October 16th 2025 or at an earlier date of
_______________________________ (Bidder to enter completion date or time frame prior to
completion date listed.)

ADDENDA
The following Addenda have been received.  The modifications to the Bid Documents noted below
have been considered and all costs are included in the Bid Sum.

Addendum # _______ Dated ________________.
Addendum # _______ Dated ________________.
Addendum # _______ Dated ________________.
Addendum # _______ Dated ________________.

BID FORM SUPPLEMENTS
Bid Bond
Noncollusion Affidavit
Contractor's Affidavit

BID FORM SIGNATURE(S)

____________________________________________
(Bidder - print the full name of your firm)
was hereunto affixed in the presence of:

____________________________________________
(Authorized signing officer)

____________________________________________
(Authorized signing officer, Title)

SEALED SUBMISSION:
Bid is to be submitted in Duplicate.
Bid is to be submitted in a sealed envelope containing bid and bid form supplements and
addressed as follows:

Prime Contract Bid for:
Tipp City Exempted Village School District 
 90 S Tippecanoe Dr, Tipp City, OH 45371 
Tipp City, Ohio 45371 

END OF BID FORM
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SECTION 00 45 19 -   NON-COLLUSION AFFIDAVIT

STATE OF _______________________________
_______________________________

BID Identification
 ______________________________________________________________________
CONTRACTOR
________________________________________________________________________, being
first duly sworn, deposes and says that they are  ____________________ (sole owner, a partner,
president, secretary, etc.) of
______________________________________________________________, the party making
the foregoing BID; that such BID is not made in the interest of or on behalf of any undisclosed
person, partnership, company, association, organization, or corporation; that such BID is genuine
and not collusive or sham: that said BIDDER to put in a false or sham BID, and has not directly or
indirectly colluded, conspired, connived, or agreed with any BIDDER or any one else to put in a
sham BID, or that any one shall refrain from bidding; that said BIDDER has not in any manner,
directly or indirectly, sought by agreement, communication or conference with any one to fix the
BID price of said BIDDER or of any other BIDDER, or to fix any overhead, profit, or cost element of
such BID price, or of that of any other BIDDER, or to secure any advantage against the OWNER
awarding the contract or anyone interested in the proposed contract; that all statements contained
in such BID are true; and, further, that said BIDDER has not, directly or indirectly, submitted his BID
price or any breakdown thereof, or the contents thereof, or divulged information or data relative
thereto, or paid and will not pay any fee in connection therewith, to any corporation, partnership,
company, association, organization, BID depository, or to any member or agent thereof, or to any
other individual except to such person or persons as have a partnership or other financial interest
with said BIDDER in his general business.

Signed:

____________________________________________
(Bidder - print the full name of your firm)
was hereunto affixed in the presence of:

____________________________________________
(Authorized signing officer)

____________________________________________
(Authorized signing officer, Title)

Subscribed and sworn to before me this _______ day of ____________________,
20___.

Seal of Notary
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SECTION 00 45 21 -   CONTRACTOR'S AFFIDAVIT

State of Ohio

County of __________________ , ss:

____________________________(Name) being first duly sworn, deposes and says that he/she is

the _________________________(Title) of _________________________(Name of Contractor)

with offices located at __________________________________________(Address of Contractor),

and its duly authorized representative, states that effective

the _____ day of ______________________ 20__ , (date of submission of bid)

__________________________ (Name of Contractor):

(   ) is charged with delinquent personal property taxes on the general list of personal
property as set forth below:

County Amount
(include total amount, penalties and

interest)

$

$

$

$

(   )   is not charged with delinquent personal property taxes on the general list of personal property
in  any Ohio county

_____________________________ (Affiant)

Subscribed and sworn to before me this _______ day of ____________________, 20___.

Seal of Notary
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SECTION 00 50 00
CONTRACTING FORMS AND SUPPLEMENTS

PART 1  GENERAL
1.01 CONTRACTOR IS RESPONSIBLE FOR OBTAINING A VALID LICENSE TO USE ALL

COPYRIGHTED DOCUMENTS SPECIFIED BUT NOT INCLUDED IN THE PROJECT MANUAL.
1.02 AGREEMENT AND CONDITIONS OF THE CONTRACT

A. See Section 00 73 00 -   SUPPLEMENTARY CONDITIONS for the Supplementary Conditions.
B. The Agreement is based on AIA A101.
C. The General Conditions are based on AIA A201.
D. See Section 00 73 00 AIA A201 - SUPPLEMENTARY CONDITIONS

1.03 FORMS
A. Use the following forms for the specified purposes unless otherwise indicated elsewhere in

 Contract Documents.
B. Bond Forms:

1. Performance and Payment Bond Form:  In Compliance with the Ohio Revised Code .
C. Contractors Bidding Information Form: 00 41 13.01 Contractor Bidding Information
D. Non-Collusion Affidavit: 00 45 19 Non-Collusion Affidavit
E. Contractor's Affidavit: 00 45 21 Contractor's Affidavit
F. Post-Award Certificates and Other Forms:

1. Contracting Submittal Letter Form:  01 33 23 Contractor Submittal Form .
2. Application for Payment Forms:  AIA G702 with AIA G703 (for Contractors).

G. Clarification and Modification Forms:
1. Request for Interpretation Form:  Garmann/Miller Architect and Engineers, Request for

Information Form attached following this section .
2. Architect's Supplemental Instructions Form:  AIA G710.
3. Construction Change Directive Form:  AIA G714.
4. Request for Proposal Form:  AIA G709 .
5. Change Order Form:  AIA G701.

H. Closeout Forms:
1. Certificate of Substantial Completion Form:  AIA G704.
2. Conditional Lien Waiver and Release Upon Progress Payment form:  Section 00 61 16 .

1.04 REFERENCE STANDARDS
A. AIA A101 - Standard Form of Agreement Between Owner and Contractor where the basis of

Payment is a Stipulated Sum; 2007.
B. AIA A201 - General Conditions of the Contract for Construction; 2007.
C. AIA G701 - Change Order; 2001.
D. AIA G702 - Application and Certificate for Payment; 1992.
E. AIA G703 - Continuation Sheet; 1992.
F. AIA G704 - Certificate of Substantial Completion; 2000.
G. AIA G710 - Architect's Supplemental Instructions; 1992.
H. AIA G714 - Construction Change Directive; 2007.
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PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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ADDITIONS AND DELETIONS: 

The author of this document 

has added information 

needed for its completion. 

The author may also have 

revised the text of the 

original AIA standard form. 

An Additions and Deletions 

Report that notes added 

information as well as 

revisions to the standard 

form text is available from 

the author and should be 

reviewed. 

This document has important 

legal consequences. 

Consultation with an 

attorney is encouraged with 

respect to its completion 

or modification. 

The parties should complete 

A101®–2017, Exhibit A, 

Insurance and Bonds, 

contemporaneously with this 

Agreement. AIA Document 

A201®–2017, General 

Conditions of the Contract 

for Construction, is 

adopted in this document by 

reference. Do not use with 

other general conditions 

unless this document is 

modified. 

ELECTRONIC COPYING of any 

portion of this AIA®  Document 

to another electronic file is 

prohibited and constitutes a 

violation of copyright laws 

as set forth in the footer of 

this document. 

AGREEMENT made as of the « » day of« » in the year « » 

(In words, indicate day, month and year.) 

 

BETWEEN the Owner: 

(Name, legal status, address and other information) 

 

«Tipp City Exempted Village School District Board of Education»«  » 

«90 S. Tippecanoe Drive  

Tipp City, Ohio  45371» 

«  » 

«  » 

 

and the Contractor: 

(Name, legal status, address and other information) 

 

«  »«  » 

«  » 

«  » 

«  » 

 

for the following Project: 

(Name, location and detailed description) 

 

«Tipp City New Bus Maintenance Bldg» 

«575 N. Hyatt Street  

Tipp City, Ohio 45371» 

«  » 

 

The Architect: 

(Name, legal status, address and other information) 

 

«Garmann/Miller & Associates, Inc.»«  » 

«38 S. Lincoln Drive, P.O. Box 71  

Minster, Ohio  45865» 

«  » 

«  » 

 

The Owner and Contractor agree as follows. 
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EXHIBIT A    INSURANCE AND BONDS 
 

ARTICLE 1   THE CONTRACT DOCUMENTS 
The Contract Documents consist of this Agreement, Conditions of the Contract (General, Supplementary, and other 

Conditions), Drawings, Specifications, Addenda issued prior to execution of this Agreement, other documents listed 

in this Agreement, and Modifications issued after execution of this Agreement, all of which form the Contract, and 

are as fully a part of the Contract as if attached to this Agreement or repeated herein. The Contract represents the 

entire and integrated agreement between the parties hereto and supersedes prior negotiations, representations, or 

agreements, either written or oral. An enumeration of the Contract Documents, other than a Modification, appears in 

Article 9. 

 

ARTICLE 2   THE WORK OF THIS CONTRACT 
The Contractor shall fully execute the Work described in the Contract Documents, except as specifically indicated in 

the Contract Documents to be the responsibility of others. 

 

ARTICLE 3   DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION 
§ 3.1 The date of commencement of the Work shall be: 

(Check one of the following boxes.) 

 

[ «  » ]    The date of this Agreement. 

 

[ «  » ]    A date set forth in a notice to proceed issued by the Owner. 

 

[ «  » ]    Established as follows: 

(Insert a date or a means to determine the date of commencement of the Work.) 

 

«  » 

 

If a date of commencement of the Work is not selected, then the date of commencement shall be the date of this 

Agreement. 

 

§ 3.2 The Contract Time shall be measured from the date of commencement of the Work. 

 

§ 3.3 Substantial Completion 

§ 3.3.1 Subject to adjustments of the Contract Time as provided in the Contract Documents, the Contractor shall 

achieve Substantial Completion of the entire Work: 
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(Check one of the following boxes and complete the necessary information.) 

 

[ «  » ]    Not later than «  » ( «  » ) calendar days from the date of commencement of the Work. 

 

[ «  » ]    By the following date: «  » 

 

§ 3.3.2 Subject to adjustments of the Contract Time as provided in the Contract Documents, if portions of the Work 

are to be completed prior to Substantial Completion of the entire Work, the Contractor shall achieve Substantial 

Completion of such portions by the following dates: 

 

Portion of Work Substantial Completion Date 
«  »   

 

§ 3.3.3 If the Contractor fails to achieve Substantial Completion as provided in this Section 3.3, liquidated damages, 

if any, shall be assessed as set forth in Section 4.5. 

 

ARTICLE 4   CONTRACT SUM 
§ 4.1 The Owner shall pay the Contractor the Contract Sum in current funds for the Contractor’s performance of the 

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

Documents. 

 

§ 4.2 Alternates 
§ 4.2.1 Alternates, if any, included in the Contract Sum: 

 

Item Price 
«  »   

 

§ 4.2.2 Subject to the conditions noted below, the following alternates may be accepted by the Owner following 

execution of this Agreement. Upon acceptance, the Owner shall issue a Modification to this Agreement. 

(Insert below each alternate and the conditions that must be met for the Owner to accept the alternate.) 

 

Item Price Conditions for Acceptance 

«  »     

 

§ 4.3 Allowances, if any, included in the Contract Sum: 

(Identify each allowance.) 

 

Item Price 
«  »   

 

§ 4.4 Unit prices, if any: 

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

 

Item Units and Limitations Price per Unit ($0.00) 

«  »     

 

§ 4.5 Liquidated damages, if any: 

(Insert terms and conditions for liquidated damages, if any.) 

 

«  » 

 

§ 4.6 Other: 

(Insert provisions for bonus or other incentives, if any, that might result in a change to the Contract Sum.) 

 

«  » 
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ARTICLE 5   PAYMENTS 
§ 5.1 Progress Payments 
§ 5.1.1 Based upon Applications for Payment submitted to the Architect by the Contractor and Certificates for 

Payment issued by the Architect, the Owner shall make progress payments on account of the Contract Sum to the 

Contractor as provided below and elsewhere in the Contract Documents. 

 

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

the month, or as follows: 

 

«  » 

 

§ 5.1.3 Provided that an Application for Payment is received by the Architect not later than the «  » day of a month, 

the Owner shall make payment of the amount certified to the Contractor not later than the «  » day of the «  » month. 

If an Application for Payment is received by the Architect after the application date fixed above, payment of the 

amount certified shall be made by the Owner not later than «  » ( «  » ) days after the Architect receives the 

Application for Payment. 

(Federal, state or local laws may require payment within a certain period of time.) 

 

§ 5.1.4 Each Application for Payment shall be based on the most recent schedule of values submitted by the 

Contractor in accordance with the Contract Documents. The schedule of values shall allocate the entire Contract 

Sum among the various portions of the Work. The schedule of values shall be prepared in such form, and supported 

by such data to substantiate its accuracy, as the Architect may require. This schedule of values shall be used as a 

basis for reviewing the Contractor’s Applications for Payment. 

 

§ 5.1.5 Applications for Payment shall show the percentage of completion of each portion of the Work as of the end 

of the period covered by the Application for Payment. 

 

§ 5.1.6 In accordance with AIA Document A201™–2017, General Conditions of the Contract for Construction, and 

subject to other provisions of the Contract Documents, the amount of each progress payment shall be computed as 

follows: 

 

§ 5.1.6.1 The amount of each progress payment shall first include: 

.1    That portion of the Contract Sum properly allocable to completed Work; 

.2    That portion of the Contract Sum properly allocable to materials and equipment delivered and suitably 

stored at the site for subsequent incorporation in the completed construction, or, if approved in 

advance by the Owner, suitably stored off the site at a location agreed upon in writing; and 

.3    That portion of Construction Change Directives that the Architect determines, in the Architect’s 

professional judgment, to be reasonably justified. 

 

§ 5.1.6.2 The amount of each progress payment shall then be reduced by: 

.1    The aggregate of any amounts previously paid by the Owner; 

.2    The amount, if any, for Work that remains uncorrected and for which the Architect has previously 

withheld a Certificate for Payment as provided in Article 9 of AIA Document A201–2017; 

.3    Any amount for which the Contractor does not intend to pay a Subcontractor or material supplier, 

unless the Work has been performed by others the Contractor intends to pay; 

.4    For Work performed or defects discovered since the last payment application, any amount for which 

the Architect may withhold payment, or nullify a Certificate of Payment in whole or in part, as 

provided in Article 9 of AIA Document A201–2017; and 

.5    Retainage withheld pursuant to Section 5.1.7. 

 

§ 5.1.7 Retainage 
§ 5.1.7.1 For each progress payment made prior to Substantial Completion of the Work, the Owner may withhold the 

following amount, as retainage, from the payment otherwise due: 

(Insert a percentage or amount to be withheld as retainage from each Application for Payment. The amount of 

retainage may be limited by governing law.) 

 

«  » 
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§ 5.1.7.1.1 The following items are not subject to retainage: 

(Insert any items not subject to the withholding of retainage, such as general conditions, insurance, etc.) 

 

«  » 

 

§ 5.1.7.2 Reduction or limitation of retainage, if any, shall be as follows: 

(If the retainage established in Section 5.1.7.1 is to be modified prior to Substantial Completion of the entire Work, 

including modifications for Substantial Completion of portions of the Work as provided in Section 3.3.2, insert 

provisions for such modifications.) 

 

«  » 

 

§ 5.1.7.3 Except as set forth in this Section 5.1.7.3, upon Substantial Completion of the Work, the Contractor may 

submit an Application for Payment that includes the retainage withheld from prior Applications for Payment 

pursuant to this Section 5.1.7. The Application for Payment submitted at Substantial Completion shall not include 

retainage as follows: 

(Insert any other conditions for release of retainage upon Substantial Completion.) 

 

«  » 

 

§ 5.1.8 If final completion of the Work is materially delayed through no fault of the Contractor, the Owner shall pay 

the Contractor any additional amounts in accordance with Article 9 of AIA Document A201–2017. 

 

§ 5.1.9 Except with the Owner’s prior approval, the Contractor shall not make advance payments to suppliers for 

materials or equipment which have not been delivered and stored at the site. 

 

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

Contractor when 

.1    the Contractor has fully performed the Contract except for the Contractor’s responsibility to correct 

Work as provided in Article 12 of AIA Document A201–2017, and to satisfy other requirements, if 

any, which extend beyond final payment; and 

.2    a final Certificate for Payment has been issued by the Architect. 

 

§ 5.2.2 The Owner’s final payment to the Contractor shall be made no later than 30 days after the issuance of the 

Architect’s final Certificate for Payment, or as follows: 

 

«  » 

 

§ 5.3 Interest 
Payments due and unpaid under the Contract shall bear interest from the date payment is due at the rate stated 

below, or in the absence thereof, at the legal rate prevailing from time to time at the place where the Project is 

located. 

(Insert rate of interest agreed upon, if any.) 

 

«  » % «  » 

 

ARTICLE 6   DISPUTE RESOLUTION 
§ 6.1 Initial Decision Maker 
The Architect will serve as the Initial Decision Maker pursuant to Article 15 of AIA Document A201–2017, unless 

the parties appoint below another individual, not a party to this Agreement, to serve as the Initial Decision Maker. 

(If the parties mutually agree, insert the name, address and other contact information of the Initial Decision Maker, 

if other than the Architect.) 

 

«  » 

«  » 

«  » 

«  » 
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§ 6.2 Binding Dispute Resolution 
For any Claim subject to, but not resolved by, mediation pursuant to Article 15 of AIA Document A201–2017, the 

method of binding dispute resolution shall be as follows: 

(Check the appropriate box.) 

 

[ «  » ]    Arbitration pursuant to Section 15.4 of AIA Document A201–2017 

 

[ «  » ]    Litigation in a court of competent jurisdiction 

 

[ «  » ]    Other (Specify) 

 

«  » 

 

If the Owner and Contractor do not select a method of binding dispute resolution, or do not subsequently agree in 

writing to a binding dispute resolution method other than litigation, Claims will be resolved by litigation in a court 

of competent jurisdiction. 

 

ARTICLE 7   TERMINATION OR SUSPENSION 
§ 7.1 The Contract may be terminated by the Owner or the Contractor as provided in Article 14 of AIA Document 

A201–2017. 

 

§ 7.1.1 If the Contract is terminated for the Owner’s convenience in accordance with Article 14 of AIA Document 

A201–2017, then the Owner shall pay the Contractor a termination fee as follows: 

(Insert the amount of, or method for determining, the fee, if any, payable to the Contractor following a termination 

for the Owner’s convenience.) 

 

«  » 

 

§ 7.2 The Work may be suspended by the Owner as provided in Article 14 of AIA Document A201–2017. 

 

ARTICLE 8   MISCELLANEOUS PROVISIONS 
§ 8.1 Where reference is made in this Agreement to a provision of AIA Document A201–2017 or another Contract 

Document, the reference refers to that provision as amended or supplemented by other provisions of the Contract 

Documents. 

 

§ 8.2 The Owner’s representative: 

(Name, address, email address, and other information) 

 

«Mark Stefanik» 

«90 S. Tippecanoe Drive  

Tipp City, Ohio  45371» 

«  » 

«  » 

«  » 

«  » 

 

§ 8.3 The Contractor’s representative: 

(Name, address, email address, and other information) 

 

«  » 

«  » 

«  » 

«  » 

«  » 

«  » 
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§ 8.4 Neither the Owner’s nor the Contractor’s representative shall be changed without ten days’ prior notice to the 

other party. 

 

§ 8.5 Insurance and Bonds 
§ 8.5.1 The Owner and the Contractor shall purchase and maintain insurance as set forth in AIA Document A101™–

2017, Standard Form of Agreement Between Owner and Contractor where the basis of payment is a Stipulated Sum, 

Exhibit A, Insurance and Bonds, and elsewhere in the Contract Documents. 

 

§ 8.5.2 The Contractor shall provide bonds as set forth in AIA Document A101™–2017 Exhibit A, and elsewhere in 

the Contract Documents. 

 

§ 8.6 Notice in electronic format, pursuant to Article 1 of AIA Document A201–2017, may be given in accordance 

with a building information modeling exhibit, if completed, or as otherwise set forth below: 

(If other than in accordance with a building information modeling exhibit, insert requirements for delivering notice 

in electronic format such as name, title, and email address of the recipient and whether and how the system will be 

required to generate a read receipt for the transmission.) 

 

«  » 

 

§ 8.7 Other provisions: 

 

«  » 

 

ARTICLE 9   ENUMERATION OF CONTRACT DOCUMENTS 
§ 9.1 This Agreement is comprised of the following documents: 

.1    AIA Document A101™–2017, Standard Form of Agreement Between Owner and Contractor 

.2    AIA Document A101™–2017, Exhibit A, Insurance and Bonds  

.3    AIA Document A201™–2017, General Conditions of the Contract for Construction 

.4    Building information modeling exhibit, dated as indicated below: 

(Insert the date of the building information modeling exhibit incorporated into this Agreement.) 

 

«  » 

 

.5    Drawings 

 

Number Title Date 
«  »     

 

.6    Specifications 

 

Section Title Date Pages 

«  »       

 

.7    Addenda, if any: 

 

Number Date Pages 
«  »     

 

Portions of Addenda relating to bidding or proposal requirements are not part of the Contract 

Documents unless the bidding or proposal requirements are also enumerated in this Article 9. 

 

.8    Other Exhibits: 

(Check all boxes that apply and include appropriate information identifying the exhibit where 

required.) 

 

[ «  » ]    AIA Document E204™–2017, Sustainable Projects Exhibit, dated as indicated below: 

(Insert the date of the E204-2017 incorporated into this Agreement.) 

 



AIA Document A101 – 2017. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997, 2007 and 2017. 

All rights reserved. “The American Institute of Architects,” “American Institute of Architects,” “AIA,” the AIA Logo, and “AIA Contract 

Documents” are trademarks of The American Institute of Architects. This draft was produced at 21:02:31 ET on 02/09/2025 under Order 

No.4104250044 which expires on 05/08/2025, is not for resale, is licensed for one-time use only, and may only be used in accordance with 

the AIA Contract Documents® Terms of Service. To report copyright violations, e-mail docinfo@aiacontracts.com. 

User Notes:   (3B9ADA2A) 

 

8 

 

   «  » 

 

[ «  » ]    The Sustainability Plan: 

 

Title Date Pages 
«  »     

 

[ «  » ]    Supplementary and other Conditions of the Contract: 

 

Document Title Date Pages 

«  »       

 

.9    Other documents, if any, listed below: 

(List here any additional documents that are intended to form part of the Contract Documents. AIA 

Document A201™–2017 provides that the advertisement or invitation to bid, Instructions to Bidders, 

sample forms, the Contractor’s bid or proposal, portions of Addenda relating to bidding or proposal 

requirements, and other information furnished by the Owner in anticipation of receiving bids or 

proposals, are not part of the Contract Documents unless enumerated in this Agreement. Any such 

documents should be listed here only if intended to be part of the Contract Documents.) 

 

«  » 

 

 

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

 

 

«  »   «  » 

OWNER (Signature)   CONTRACTOR (Signature) 

«Mark Stefanik»«, Superintendent»   «  »«  » 

(Printed name and title)   (Printed name and title) 

 



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Conditional Lien Waiver and
Release Upon Progress Payment 

00 61 16 - 1 
February 07, 2025

SECTION 00 61 16 - CONDITIONAL LIEN WAIVER AND RELEASE UPON PROGRESS PAYMENT

Known by all those present:
Upon receipt by the undersigned of a check from the Contractor in the amount of:
  $_____________________________________________

Payable to: ______________________________________________________,
and when the check has been properly endorsed and had been paid by the bank upon which it is
drawn, document becomes effective to release and satisfy all lien rights, claims, or demands of
any kind whatsoever.

Which the undersigned now has against, Tipp City Exempted Village School District, its
successors and assigns on the job site located at:  575 N. Hyatt Street, City, Ohio 45371.
This release covers a progress payment for labor, material, and equipment furnished on the Tipp
City Bus Garage.
This release is valid through _______________________ (date of submittal) and does not cover
retainage.
The undersigned warrants that they either have already paid or will use the monies they receive
from the progress payment, to promptly pay in full for all of the labor, subcontractors, and
 suppliers for all their work, material, equipment or services provided for or to the:  24054.02 Tipp
City Schools New Bus Maintenance Building, up to the date of this waiver.

Date:  ______________________________________________________________________
Company:  __________________________________________________________________
Signature:  __________________________________________________________________
By (name & title):  ____________________________________________________________

Sworn before me in the State of Ohio, in the County of _____________________,
subscribed and sworn before me this  ___________ Day of _________________, 20_____.
Notary Republic Signature:  ______________________________________________
Notary Republic Name:  _________________________________________________
My commission expires on:  ______________________________________________
(seal & stamp)

END OF SECTION
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Request for Information RFI no.    
FORM 00 63 13  

Project name GM project no. 

Project location Drawing sheet no. 

Contractor Specification section 

A/E contact Date answer requested  

Description of interpretation or clarification needed 
Date received 

Name Phone number  

Signature Date released 

A/E Response 
Date received 

Name Phone number  

Signature Date released  

t Contractor receipt 
Upon review of the A/E’s response we anticipate the 
potential contract adjustments indicated to the right: No change in cost or time 

Date in Date out Decrease in cost of approx. $  

Name _________________________________ Increase in cost of approx. $  

Decrease in time of   days 

Signature ________________ _____________  Date _________________ Increase in time of     days 
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mcoculUmcxculUmcxcvlUmcnqcolUpcmcolUnvcnck
eXZRWRT̀]V̀RPWUPfÙa\UwPẀ]VS̀
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ncncxlUncv
e]SaR̀\S̀�TU�\SRTRPWT
mcxculUucocklUucocxlUucocnnlUucocnolUucocnmlUucocnulUkcmlU
xcmculUxcmcjlUpcncmlUpcmcnlUjcolUjcucnlUjcvlUjcpculUjcjcnlU
nmcucolUnvco
e]SaR̀\S̀�TUyWTQ\S̀RPWT
mcxculUucocolUucocjlUjcucolUjcpcmlUjcjcolUjcnqcnlUnmcu
e]SaR̀\S̀�TUyWT̀]YS̀RPWT
mcoculUmcmcnlUucocklUucocxlUnmcuco
e]SaR̀\S̀�TUyẀ\]Q]\̀V̀RPWT
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NJPSLMNJPPLMNJPILMKJIJnLMmJIJPLMmJIJNLMQJILMQJNLMQJOJILM
QJOJNLMQJQJPLMQJPSJILMQJPSJN
TUVWXYZWUX[\MicgdX̂VWdVjdVW
NJQLMPSJIJR
TUVWXYZWUX[\MicgdXŵ\̂UVMYVjMTUV\WXcZŴUVM
rXUZdjcXd\
PJIJILMNJNLMNJKLMNJPIJPSLMKJIJILMKJIJnLMRJPJNLMRJIJKLM
nJPJNLMnJNJKLMnJNJRLMOJILMPSLMPILMPKLMPmJPJK
TUUXĵVYŴUVMYVjMTUXXd̀YŴUV
PJILMNJIJPLMNJNJPLMNJPSLMNJPIJRLMRJPJNLMRJIJP
TUĝd\MlcXV̂\fdjMUpMxXYĥVt\MYVjMigdẐp̂ZYŴUV\
PJmLMIJNJRLMNJPP
TUgaX̂tfW\
PJmLMNJPn
TUXXdZŴUVMUpMuUXv
IJmLMNJnJNLMQJKJILMQJOJILMQJOJNLMQJQJPLMPIJPJILMPIJILMPIJNLM
PmJPJNJPLMPmJPJNJILMPmJIJP
TUXXd̀YŴUVMYVjMbVWdVWMUpMWfdMTUVWXYZWMxUZcsdVW\
PJI
TU\WLMxdp̂V̂ŴUVMUp
nJNJK
TU\W\
IJmLMNJIJKLMNJnJNLMNJOJILMNJPmJILMmJKJILMRJPJPLMRJIJNLM
nJNJNJNLMnJNJKLMnJNJOLMnJNJQLMQJPSJILMPSJNJILMPSJNJRLM
PPJILMPIJPJILMPIJIJPLMPIJIJKLMPNJKLMPK
TcWŴVtMYVjMrYWZf̂Vt
NJPKLMRJIJmM
xYsYtdMWUMTUV\WXcZŴUVMUpMkhVdXMUXMidgYXYWdM
TUVWXYZWUX\
NJPKJILMRJIJKLMPSJIJPJILMPSJIJmLMPSJKLMPIJIJK

xYsYtdMWUMWfdMuUXv
NJPKJILMQJQJPLMPSJIJPJILMPSJIJmLMPSJKLMPIJIJK
xYsYtd\LMT̀Ŷs\MpUX
NJIJKLMNJPOLMRJPJPLMOJNJNLMQJmJPLMQJRJnLMPSJNJNLMPPJNJILM
PPJNLMPKJIJKLMPmJPJn
xYsYtd\MpUXMxd̀Ya
RJIJNLMOJNJNLMQJmJPJRLMQJnLMPSJNJILMPKJNJI
xYWdMUpMTUssdVZdsdVWMUpMWfdMuUXvLMxdp̂V̂ŴUVMUp
OJPJI
xYWdMUpMic_\WYVŴỲMTUsg̀dŴUVLMxdp̂V̂ŴUVMUp
OJPJN
xYaLMxdp̂V̂ŴUVMUp
OJPJK
xdẐ\̂UV\MUpMWfdMoXZf̂WdZW
NJnJKLMKJIJRLMKJIJnLMKJIJPPLMKJIJPILMKJIJPNLMRJNLMnJNJKLM
nJNJQLMOJPJNLMOJNJPLMQJILMQJKLMQJmJPLMQJOJKLMQJQJPLMPNJKJILM
PKJIJILMPKJIJKLMPmJPLMPmJI
xdẐ\̂UV\MWUMuŴffÙjMTdXŴp̂ZYŴUV
QJKJPLMQJmLMQJnLMPKJPJPJN
xdpdZŴwdMUXMyUVZUVpUXŝVtMuUXvLMoZZdgWYVZdLM
edzdZŴUVMYVjMTUXXdZŴUVMUp
IJmLMNJmLMKJIJRLMRJIJNLMQJmJPLMQJmJNLMQJRJRLMQJOJILMQJQJNLM
QJPSJKLMPIJIJP
xdp̂V̂ŴUV\
PJPLMIJPJPLMNJPJPLMNJmLMNJPIJPLMNJPIJILMNJPIJNLMKJPJPLMmJPLM
RJPJILMnJIJPLMnJNJPLMOJPLMQJPLMQJOJPLMPmJPJP
xd̀Ya\MYVjM{|WdV\̂UV\MUpMq̂sd
NJILMNJnJKLMmJIJNLMnJIJPLMnJNJPLMnJKLMOJNLMQJmJPLMQJnLM
PSJNJILMPSJKLMPKJNJILMPmJPJRLMPmJIJm
x̂t̂WỲMxYWYM}\dMYVjMqXYV\ŝ\\̂UV
PJn
x̂\gcWd\
RJNLMnJNJQLMPmJPLMPmJI
xUZcsdVW\MYVjMiYsg̀d\MYWMWfdMîWd
NJPP
xXYĥVt\LMxdp̂V̂ŴUVMUp
PJPJm
xXYĥVt\MYVjMigdẐp̂ZYŴUV\LM}\dMYVjMkhVdX\f̂gMUp
NJPP
{ppdZŴwdMxYWdMUpMbV\cXYVZd
OJIJI
{sdXtdVẐd\
PSJKLMPKJPJPJILMPmJPJm
{sg̀Uadd\LMTUVWXYZWUX[\
NJNJILMNJKJNLMNJOJPLMNJQLMNJPOJILMKJIJNLMKJIJRLMPSJILM
PSJNJNLMPPJNLMPKJPLMPKJIJPJP
{~ĉgsdVWLM]Y_UXLMUXM�YWdX̂Ỳ\
PJPJNLMPJPJRLMNJKLMNJmLMNJOJILMNJOJNLMNJPILMNJPNLMNJPmJPLM
KJIJRLMKJIJnLMmJIJPLMRJIJPLMnJNJKLMQJNJILMQJNJNLMQJmJPJNLM
QJPSJILMPSJIJPLMPSJIJKLMPKJIJPJPLMPKJIJPJI
{|dZcŴUVMYVjMrXUtXd\\MUpMWfdMuUXv
PJPJNLMPJIJPLMPJIJILMIJNJKLMIJNJRLMNJPLMNJNJPLMNJKJPLMNJnJPLM
NJPSJPLMNJPILMNJPKLMKJILMRJIJILMnJPJNLMnJNJRLMOJILMQJmJPLM
QJQJPLMPSJILMPSJNLMPIJPLMPIJILMPKJILMPKJNJPLMPmJPJK
{|WdV\̂UV\MUpMq̂sd
NJIJKLMNJnJKLMmJIJNLMnJIJPLMnJNLMnJKLMQJmJPLMQJnLMPSJNJILM
PSJKLMPKJNLMPmJPJRLMPmJIJm
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IJKLMNOPQRPSJTUOVW
XYZY[Y\]PXŶ]PXY[_Ỳ]P[\YZ]P[aY[Y[Y\]P[aỲY[Ỳ
IJMLWTPbQNc
deOOPfOROgWKhOPQNPiQVgQVRQNUKVjPbQNck
IKVJLPlQUmLOWKQVPJVnPIKVJLPSJTUOVW
aỲY[]PaỲYX]PXYoỲ]PXY[_]P[̀Y\]P[aỲYa]P[aYaY\
IKVJVgKJLPpNNJVjOUOVWq]PrsVONtq
Ỳ̀Y[]P[\ỲỲ]P[aY[Y[Ya
uvivwpxPSwryzezrie
[
uQhONVKVjPxJs
[\Y[
uMJNJVWOOqPdeOOPbJNNJVWTk
{J|JNnQMqP}JWONKJLqPJVnPeM~qWJVgOq
[_ỲYa]P[_Y\
znOVWKRKgJWKQVPQRPeM~gQVWNJgWQNqPJVnPeMmmLKONq
ZỲY[
zVnOUVKRKgJWKQV
\Y[̂]P\Y[o]PXY�Yo]PXY[_Ỳ]P[_Y\Y\]P[[Y\
zVRQNUJWKQVPJVnPeONhKgOqPwO�MKNOnPQRPW�OPrsVON
Ỳ[Ỳ]P̀Ỳ]P̀Y\]P\ỲỲ]P\Y[̀Y[_Y[]P�Y[Y\]P�Y[Ya]P�ỲYZ]P
XY�Y[]PXYXỲ]PXY[_Y\]P[_Y\Y\]P[[Ỳ]P[\YaY[]P[\YaỲ]P
[aY[Y[Ya]P[aY[Ya]P[ZY[Ya
zVKWKJLPfOgKqKQV
[ZỲ
zVKWKJLPfOgKqKQVP}JcON]PfORKVKWKQVPQR
[Y[Yo
zVKWKJLPfOgKqKQVP}JcON]PfOgKqKQVq
[aỲYa]P[ZY[YaỲ]P[ZỲY[]P[ZỲỲ]P[ZỲY\]P[ZỲYa]P[ZỲYZ
zVKWKJLPfOgKqKQVP}JcON]Pv�WOVWPQRPpMW�QNKWT
[aỲYa]P[ZY[YaỲ]P[ZỲY[]P[ZỲỲ]P[ZỲY\]P[ZỲYa]P[ZỲYZ
zV�MNTPQNPfJUJjOPWQPSONqQVPQNPSNQmONWT
[_ỲYo]P[_Ya
zVqmOgWKQVq
\Y[Y\]P\Y\Y\]P\ŶY[]PaỲỲ]PaỲY�]PaỲYX]PXYaỲ]PXYoY\]P
XYXỲ]PXY[_Y[]P[̀ỲY[]P[\Ya
zVqWNMgWKQVqPWQP�KnnONq
[Y[Y[
zVqWNMgWKQVqPWQPW�OPlQVWNJgWQN
\ỲYa]P\Y\Y[]P\YoY[]PZỲY[]P̂]PoỲỲ]P[̀]P[\YaỲ
zVqWNMUOVWqPQRPeONhKgO]PfORKVKWKQVPQR
[Y[Ŷ
zVqMNJVgO
�Y[Y[]P̂Y\Ya]PoỲỲ]PXY\Ỳ]PXYoYa]PXYXY[]PXY[_Ỳ]P[_ỲYZ]P
[[
�����������������������������������������������
��������������
zVqMNJVgO]PlQVWNJgWQNtqPxKJ~KLKWT
[[Y[
zVqMNJVgO]PvRROgWKhOPfJWOPQR
oỲỲ]P[aYaỲ
zVqMNJVgO]PrsVONtqPxKJ~KLKWT
[[Ỳ
zVqMNJVgO]PSNQmONWT
[_ỲYZ]P[[Ỳ]P[[Ya]P[[YZ
zVqMNJVgO]PeWQNOnP}JWONKJLq
XY\Ỳ

zie�wpilvPpifP�rife
[[
zVqMNJVgOPlQUmJVKOq]PlQVqOVWPWQPSJNWKJLPrggMmJVgT
XYXY[
zVqMNOnPLQqq]Ppn�MqWUOVWPJVnPeOWWLOUOVWPQR
[[YZ
zVWOVWPQRPW�OPlQVWNJgWPfQgMUOVWq
[ỲY[]PaỲŶ]PaỲY[̀]PaỲY[\
zVWONOqW
[\YZ
zVWONmNOWJWKQV
[Y[Yo]P[ỲY\]P[Ya]PaY[Y[]PZY[]P�Y[Ỳ]P[ZY[Y[
zVWONmNOWJWKQVq]PbNKWWOV
aỲY[[]PaỲY[̀
�MnjUOVWPQVPIKVJLPpsJNn
[ZYaỲ
xJ~QNPJVnP}JWONKJLq]Pv�MKmUOVW
[Y[Y\]P[Y[Y�]P\Ya]P\YZ]P\YoỲ]P\YoY\]P\Y[̀]P\Y[\]P\Y[ZY[]P
ZỲY[]P�ỲY[]P̂Y\Ya]PXY\Ỳ]PXY\Y\]PXYZY[Y\]PXY[_Ỳ]P[_ỲY[]P
[_ỲYa]P[aỲY[Y[]P[aỲY[Ỳ
xJ~QNPfKqmMWOq
oY\Y[
xJsqPJVnPwOjMLJWKQVq
[YZ]P̀Y\Ỳ]P\ỲY\]P\ỲYa]P\Y�]P\Ŷ]P\Y[̀Y[_]P\Y[\]PXY�Ya]P
XYXY[]P[_ỲỲ]P[\Y[]P[\Y\Y[]P[\YaỲ]P[\YZ]P[a]P[ZỲYo]P
[ZYa
xKOVq
Ỳ[Ỳ]PXY\Y[]PXY\Y\]PXY�Yo]PXY[_Ỳ]PXY[_Ya]P[ZỲYo
xKUKWJWKQVq]PeWJWMWOqPQR
[̀ỲYZ]P[ZY[Ỳ]P[ZYaY[Y[
xKUKWJWKQVqPQRPxKJ~KLKWT
\ỲỲ]P\YZ]P\Y[̀Y[_]P\Y[̀Y[_Y[]P\Y[̂]P\Y[oY[]PaỲY�]P
aỲŶ]P�ỲỲ]PXYaỲ]PXY�Ya]PXY�Ŷ]PXY�Yo]P[_ỲYZ]P[_Y\Y\]P
[[Y\]P[̀ỲYZ]P[\Y\Y[
xKUKWJWKQVqPQRP KUO
Ỳ[Ỳ]P̀Ỳ]P̀YZ]P\ỲỲ]P\Y[_]P\Y[[]P\Y[̀YZ]P\Y[ZY[]PaỲŶ]P
ZỲ]PZY\]PZYaY[]P�ỲYa]P̂Y\]P̂Ya]PoỲ]PXỲ]PXY\Y[]PXY\Y\]P
XYaY[]PXYZ]PXY�]PXŶ]PXYo]PXYX]PXY[_]P[̀Ỳ]P[\Ya]P[a]P[Z]P
[ZY[Ỳ]P[ZY[Y\]P[ZY[YZ
}JWONKJLq]P{J|JNnQMq
[_ỲYa]P[_Y\
}JWONKJLq]PxJ~QN]Pv�MKmUOVWPJVn
[Y[Y\]P[Y[Y�]P\YaY[]P\YZ]P\YoỲ]P\YoY\]P\Y[̀]P\Y[\]P\Y[ZY[]P
ZỲY[]P�ỲY[]P̂Y\Ya]PXY\Ỳ]PXY\Y\]PXYZY[Y\]PXY[_Ỳ]P
[_ỲY[Ỳ]P[_ỲYa]P[aỲY[Y[]P[aỲY[Ỳ
}OJVq]P}OW�Qnq]P Og�VK�MOq]PeO�MOVgOqPJVnP
SNQgOnMNOqPQRPlQVqWNMgWKQV
\Y\Y[]P\Y[̀Y[_]PaỲỲ]PaỲŶ]PXYaỲ
}Og�JVKgtqPxKOV
Ỳ[Ỳ]PXY\Y[]PXY\Y\]PXY�Yo]PXY[_Ỳ]PXY[_Ya]P[ZỲYo
}OnKJWKQV
oY\Y[]P[ZY[Y\Ỳ]P[ZỲY[]P[ZỲYZ]P[ZỲY�]P[ZY\]P[ZYaY[]P
[ZYaY[Y[
}KVQNPl�JVjOqPKVPW�OPbQNc
[Y[Y[]P\YaỲ]P\Y[̀Yo]PaỲYo]P̂Y[]P̂Ya
}zelvxxpivr�ePSwryzezrie
[\
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IJKLMLNOPLJQRSTUVMLQLPLJQTJM
WXWXW
IJKLMLNOPLJQRTPJTPYVTZJQP[ONP
WXWXWSTWXWX\ST\X]ST̂XWWST_XWX\ST_X\XWST]X\X̂ST̀STaX̂XWSTbX̀ST
WcX̂X\
IdPdOeTfVRgJQRLhLeLPi
jX\
kJQNJQMJ[lLQmTnJ[oSTpNNVgPOQNVTJM
bXjXjSTbXbX̂STW\X̂
kJQNJQMJ[lLQmTnJ[oSTfVqVNPLJQTOQKTZJ[[VNPLJQTJM
\X_ST\X]ST̂X]ST_X\XjSTjX\X_STbX]XWSTbXaX\STbXbX̂STbXWcX_ST
W\X\
kJPLNV
WXjSTWXjXWSTWXjX\ST\XWX\ST\X\X\XST\X\X̂ST\X\X_ST\X]ST̂X\X_ST
X̂̂XWST̂X̀X_ST̂X̀X]ST̂XbX\ST̂XW\XbST̂XW\XWcST]X\XWST̀X_ST
aX\X\TbXjXaSTbX̀STbXWcXWSTWcX\XaSTWcX̂X\STWWX]STW\X\X\XWST
ŴX_XWSTŴX_X\STW_XWSTW_X\X\STW_X_X\STW]XWX̂STW]XWX]ST
W]XWXjSTW]X_XW
kJPLNVTJMTZOQNVeeOPLJQTJ[TrsgL[OPLJQTJMTtQRd[OQNV
WWXWX_STWWX\X̂
kJPLNVTJMTZeOLlR
WXjX\ST\XWX\ST̂X̀X_STbXjXaSTWcX\XaSTW]XWX̂STW]XWX]ST
W]XWXjSTW]X\XaSTW]X̂X\STW]X_XW
kJPLNVTJMTuVRPLQmTOQKTtQRgVNPLJQR
ŴX_XWSTŴX_X\
vhRV[wOPLJQRSTZJQP[ONPJ[xR
X̂\ST̂X̀X_
vNNdgOQNi
\X̂XWSTbXjXjSTbXa
v[KV[RSTn[LPPVQ
WXWXWST\X_ST̂XbX\ST̀STaX\X\STWWX]STW\XWSTW\X\X\XWSTŴX_X\ST
W_X̂XW
vnkrf
\
vyQV[STUVMLQLPLJQTJM
\XWXW
vyQV[STrwLKVQNVTJMTzLQOQNLOeTp[[OQmVlVQPR
{|{STŴX\X\STW_XWXWX_
vyQV[STtQMJ[lOPLJQTOQKT}V[wLNVRTfV~dL[VKTJMTPYV
\XWX\ST\X\ST\X̂ST̂X\X\ST̂XW\XWcSTjXWX̂STjXWX_STjX\X]ST
bX̂X\STbXjXWSTbXjX_STbXbX\STbXWcX̂STWcX̂X̂STWWX\STŴX_XWST
ŴX_X\STW_XWXWX_STW_XWX_STW]XWX_
vyQV[xRTpdPYJ[LPi
WX]ST\XWXWST\X̂X̂\X_ST\X]ST̂X_X\ST̂XaXWST̂XW\XWcST̂XW_X\ST
_XWX\ST_X\X_ST_X\XbST]X\XWST]X\X_ST]X_XWSTjXWSTjX̂ST̀X\XWST
X̀̂XWSTaX\X\STaX̂XWSTbX̂X\STbX]XWSTbXjX_STbXbXWSTbXWcX\ST
WcX̂X\STWWX_STWWX]STW\X\X\STW\X̂STŴX\X\STW_X̂STW_X_ST
W]X\X̀
vyQV[xRTtQRd[OQNV
WWX\
vyQV[xRTfVeOPLJQRYLgTyLPYT}dhNJQP[ONPJ[R
WXWX\ST]X\ST]X̂ST]X_STbXjX_STbXWcX\STW_X\X\
vyQV[xRTfLmYPTPJTZO[[iTvdPTPYVTnJ[o
\X]STW_X\X\
vyQV[xRTfLmYPTPJTZeVOQT�g
jX̂
vyQV[xRTfLmYPTPJT�V[MJ[lTZJQRP[dNPLJQTOQKTPJTpyO[KT

}VgO[OPVTZJQP[ONPR
jXW
vyQV[xRTfLmYPTPJT}PJgTPYVTnJ[o
\X_
vyQV[xRTfLmYPTPJT}dRgVQKTPYVTnJ[o
W_X̂
vyQV[xRTfLmYPTPJTuV[lLQOPVTPYVTZJQP[ONP
W_X\STW_X_
vyQV[RYLgTOQKT�RVTJMTU[OyLQmRST}gVNLMLNOPLJQRTOQKT
vPYV[TtQRP[dlVQPRTJMT}V[wLNV
WXWXWSTWXWXjSTWXWX̀STWX]ST\X̂XjST̂X\X\ST̂XWWST̂XẀST_X\XW\ST
]X̂
�O[PLOeTvNNdgOQNiTJ[T�RV
bXjXjSTbXb
�OPNYLQmSTZdPPLQmTOQK
X̂W_STjX\X]
�OPVQPR
X̂Ẁ
�OilVQPSTpggeLNOPLJQRTMJ[
_X\X]ST̀X̂XbSTbX\STbX̂STbX_STbX]STbXjX̂STbX̀STbXaX]STbXWcXWST
W_X\X̂STW_X\X_STW_X_X̂
�OilVQPSTZV[PLMLNOPVRTMJ[
_X\X]ST_X\XbSTbX̂X̂STbX_STbX]STbXjXWSTbXjXjSTbX̀STbXWcXWST
bXWcX̂STW_XWXWX̂STW_X\X_
�OilVQPSTzOLed[VTJM
bX]XWX̂STbX̀STbXWcX\STŴX]STW_XWXWX̂STW_X\XWX\
�OilVQPSTzLQOe
_X\XWST_X\XbSTbXWcSTW\X̂STW_X\X_STW_X_X̂
�OilVQPT�JQKST�V[MJ[lOQNVT�JQKTOQK
X̀̂X_X_STbXjX̀STbXWcX̂STWWXWX\
�OilVQPRST�[Jm[VRR
bX̂STbXjSTbXaX]STbXWcX̂STW_X\X̂STW]XWX_
�p�Irku}TpkUTZvI��rutvk
b
�OilVQPRTPJT}dhNJQP[ONPJ[R
]X_X\STbX]XWX̂STbXjX\STbXjX̂STbXjX_STbXjX̀STW_X\XWX\
�Z�
WcX̂XW
�V[MJ[lOQNVT�JQKTOQKT�OilVQPT�JQK
X̀̂X_X_STbXjX̀STbXWcX̂STWWXWX\
�V[lLPRSTzVVRSTkJPLNVRTOQKTZJlgeLOQNVTyLPYT�OyR
\X̂XWST̂X̀ST̂XŴST̀X̂X_X_STWcX\X\
�rf}vk}TpkUT�fv�rfu�ST�fvurZutvkTvz
Wc
�JeiNYeJ[LQOPVKT�LgYVQie
WcX̂XW
�[JKdNPTUOPOSTUVMLQLPLJQTJM
X̂W\X\
�[JKdNPTUOPOTOQKT}OlgeVRST}YJgTU[OyLQmR
X̂WWST̂XW\ST_X\X̀
�[Jm[VRRTOQKTZJlgeVPLJQ
_X\X\STaX\STbXaSTbXbXWSTW_XWX_STW]XWX_
�[Jm[VRRT�OilVQPR
bX̂STbXjSTbXaX]STbXWcX̂STW_X\X̂STW]XWX_
�[JqVNPSTUVMLQLPLJQTJM
WXWX_
�[JqVNPTfVg[VRVQPOPLwVR
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IJKJLM
NOPQROSTUVWXYOZW[R
LMJKJ\]ULLJK
NOPQPXẐU_R̀YaORbRWSX
LJLJL
N_cdefdVcgUchUNe_icgiUjgkUN_cNe_dl
LM
_RmŶZSaPWXUZWnUoZpX
LJ\]UKJqJK]UqJKJq]UqJr]UqJs]UqJLKJLM]UqJLq]UtJrJI]UtJtJL]U
LMJKJK]ULqJL]ULqJq]ULqJIJL]ULqJIJK]ULqJ\]ULI]UL\JKJu]U
L\JI
_RvR[SaPWUPwUxPOy
IJKJr]ULKJKJL
_R̂RZXRXUZWnUxZazROXUPwUoaRWX
tJqJL]UtJLMJK
_RQORXRWSZSaPWX
qJKJL]UqJ\]UqJLKJr]UuJKJL]UtJqJq]UtJIJK]UtJ\JL]UtJLMJL
_RQORXRWSZSazRX
KJLJL]UqJLJL]UqJt]UIJLJL]UIJKJLM]ULqJKJL
_RXQPWXa{âaSTUwPOUd|PXRUNROwPObaWmUS|RUxPOy
qJqJK]UqJLu]UIJKJK]UIJKJq]U\Jq]UrJLJq]UrJK]UrJq]UtJ\JL]ULM
_RSZaWZmR
tJqJL]UtJrJK]UtJuJ\]UtJtJL]UtJLMJK]UtJLMJq
_RzaRpUPwUfPWSOZ[SUkP[YbRWSXUZWnUhaR̂nUfPWnaSaPWXU
{TUfPWSOZ[SPO
qJK]UqJLKJs]UrJLJq
_RzaRpUPwUfPWSOZ[SPO}XUiY{baSSẐXU{TUcpWROUZWnU
jO[|aSR[S
qJLMJL]UqJLMJK]UqJLL]UqJLK]UIJK]U\JK]UrJLJq]UtJK]UtJuJK
_RzaRpUPwUi|PQUkOZpaWmX]UNOPnY[SUkZSZUZWnU
iZbQ̂RXU{TUfPWSOZ[SPO
qJLK
_am|SXUZWnU_RbRnaRX
LJLJK]UKJI]UKJ\]UqJ\]UqJsJI]UqJL\JK]UIJKJr]U\Jq]U\JI]UrJL]U
rJq]UsJqJL]UuJq]UtJ\JL]UtJs]ULMJKJ\]ULMJq]ULKJKJL]ULKJKJK]U
LKJKJI]ULqJq]ULI]UL\JI
_PTẐSaRX]UNZSRWSXUZWnUfPQTOam|SX
qJLs
_ŶRXUZWnUgPSa[RXUwPOUjO{aSOZSaPW
L\JIJL
iZwRSTUPwUNROXPWXUZWnUNOPQROST
LMJK]ULMJI
iZwRSTUNOR[ZYSaPWXUZWnUNOPmOZbX
qJqJL]UIJKJK]UIJKJs]U\Jq]ULMJL]ULMJK]ULMJI
iZbQ̂RX]UkRwaWaSaPWUPw
qJLKJq
iZbQ̂RX]Ui|PQUkOZpaWmX]UNOPnY[SUkZSZUZWn
qJLL]UqJLK]UIJKJs
iZbQ̂RXUZSUS|RUiaSR]UkP[YbRWSXUZWn
qJLL
i[|RnŶRUPwU~ẐYRX
tJK]UtJqJL
i[|RnŶRX]UfPWXSOY[SaPW
qJLM]UqJLKJL]UqJLKJK]UrJLJq]UL\JLJrJK
iRQZOZSRUfPWSOZ[SXUZWnUfPWSOZ[SPOX
LJLJI]UqJLKJ\]UqJLIJK]UIJKJI]UIJKJs]Ur]UuJqJL]ULKJLJK
iRQZOZSRUfPWSOZ[SPOX]UkRwaWaSaPWUPw

rJLJL
i|PQUkOZpaWmX]UkRwaWaSaPWUPw
qJLKJL
i|PQUkOZpaWmX]UNOPnY[SUkZSZUZWnUiZbQ̂RX
qJLL]UqJLK]UIJKJs
iaSR]U�XRUPw
qJLq]UrJLJL]UrJKJL
iaSRUVWXQR[SaPWX
qJKJK]UqJqJq]UqJsJL]UqJsJI]UIJK]UtJtJK]UtJIJK]UtJLMJL]ULqJI
iaSRU~aXaSX]UjO[|aSR[S}X
qJsJI]UIJKJK]UIJKJt]UtJIJK]UtJ\JL]UtJtJK]UtJLMJL]ULqJI
iQR[aẐUVWXQR[SaPWXUZWnUdRXSaWm
IJKJr]ULKJKJL]ULqJI
iQR[awa[ZSaPWX]UkRwaWaSaPWUPw
LJLJr
iQR[awa[ZSaPWX
LJLJL]ULJLJr]ULJKJK]ULJ\]UqJLKJLM]UqJLs]UIJKJLI
iSZSYSRUPwUoabaSZSaPWX
L\JLJK]UL\JIJLJL
iSPQQaWmUS|RUxPOy
KJKJK]UKJI]UtJs]ULMJq]ULIJL
iSPORnU�ZSROaẐX
rJKJL]UtJqJK]ULMJKJLJK]ULMJKJI
iY{[PWSOZ[SPO]UkRwaWaSaPWUPw
\JLJL
i��fcgd_jfdc_i
\
iY{[PWSOZ[SPOX]UxPOyU{T
LJKJK]UqJqJK]UqJLKJL]UqJLu]UIJKJq]U\JKJq]U\Jq]U\JI]U
tJqJLJK]UtJrJs
iY{[PWSOZ[SYẐU_R̂ZSaPWX
\Jq]U\JI]UtJqJLJK]UtJr]UtJLM]ULMJKJL]ULIJL]ULIJKJL
iY{baSSẐX
qJLM]UqJLL]UqJLK]UIJKJs]U\JKJL]U\JKJq]UsJqJI]UtJK]UtJq]U
tJu]UtJtJL]UtJLMJK]UtJLMJq
iY{baSSẐUi[|RnŶR
qJLMJK]UqJLKJ\]UIJKJs
iY{OPmZSaPW]UxZazROXUPw
rJLJL]ULLJq
iY{XSZW[RX]U�Z�ZOnPYX
LMJq
iY{XSZWSaẐUfPbQ̂RSaPW
IJKJt]UuJLJL]UuJLJq]UuJKJq]UtJIJK]UtJu]UtJtJL]UtJLMJq]U
LKJK]UL\JLJK
iY{XSZWSaẐUfPbQ̂RSaPW]UkRwaWaSaPWUPw
tJuJL
iY{XSaSYSaPWUPwUiY{[PWSOZ[SPOX
\JKJq]U\JKJI
iY{XSaSYSaPWUPwUjO[|aSR[S
KJqJq
iY{XSaSYSaPWXUPwU�ZSROaẐX
qJIJK]UqJ\]UsJqJu
iY{�XY{[PWSOZ[SPO]UkRwaWaSaPWUPw
\JLJK
iY{XYOwZ[RUfPWnaSaPWX
qJsJI
iY[[RXXPOXUZWnUjXXamWX
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IJKL
MNOPQRSTPSUPST
JKVWXIYKLKZ
MNOPQ[R\R]SX̂SUX_]S\TQǸTR]SXaQ]̀PUNQP\
IKLKLWXJKJWXJKbWXJKILKIYWXbKLKLWXbKLKcWXZKIKJWXZKLKbWX
cKIKJWXcKJKbWXdKLWXdKJKIWXVKbKLWXIYWXILWXIbWXIeKIKb
MNOOfRPQ\
IKeWXJKILKIWXbKLKbWXbKLKZWXeKLKIWXVKJWXVKbKLWXVKeKbWXVKZWX
VKIYKeWXIbKLKI
MNQPTg
eKbKIKLWXVKZKdWXVKdKeWXVKIYKLWXVKIYKJWXIIKIKLWXIbKLKLWX
IeKLKc
MNQPTgWX_]S\PSTX]h
VKdKeWXVKIYKLWXVKIYKJ
MNQ[Pg\
IKIKcWXLKJKb
MN\OPS\R]SXigXTjPXklSPQXh]QX_]S[PSRPS̀P
IbKJ
MN\OPS\R]SX]hXTjPXm]Qn
JKcKeWXeKbKLWXIbKJ
MN\OPS\R]SX]QXoPQpRŜTR]SX]hXTjPX_]STQ̂̀T
eKbKIKIWXIb
ôqP\
JKZWXJKdKLKIWXcKJKbKb
oPQpRŜTR]SXigXTjPX_]STQ̂̀T]Q
IbKIWXIeKIKc
oPQpRŜTR]SXigXTjPXklSPQXh]QX_̂N\P
eKbKIKIWXIbKLWXIeKIKc
oPQpRŜTR]SXigXTjPXklSPQXh]QX_]S[PSRPS̀P
IbKb
oPQpRŜTR]SX]hXTjPXrQ̀jRTP̀T
LKJKJ
oPQpRŜTR]SX]hXTjPX_]STQ̂̀T]QXspOf]gpPST
IbKLKL

ostuvwrovkwXktXMxMaswMvkwXkyXozsX
_kwotr_o
Ib
oP\T\X̂SUXvS\OP̀TR]S\
JKIKJWXJKJKJWXJKcKIWXbKLKLWXbKLKZWXbKLKVWXVKbKLWXVKdKJWX
VKVKLWXVKIYKIWXIYKJKLWXILKLKIWXIJKb
ovus
d
oRpPWX{Pf̂g\X̂SUXsqTPS\R]S\X]h
JKLKbWXJKcKbWXeKLKJWXcKLKIWXcKJKIWXcKbWXdKJWXVKeKIWXVKcWX
IYKJKLWXIYKbWXIbKJKLWXIeKIKZWXIeKLKe
oRpPX|RpRT\

LKIKLWXLKLWXLKeWXJKLKLWXJKIYWXJKIIWXJKILKeWXJKIeKIWXbKLWX
eKLWXeKJWXeKbWXZKLKbWXcKJWXcKbWXdKLWXVKLWXVKJKIWXVKJKJWX
VKbKIWXVKeWXVKZWXVKcWXVKdWXVKVWXVKIYWXILKLWXIJKbWXIbWX
IeKIKLWXIeKIKJWXIeKb
oRpPX|RpRT\X]SX_f̂Rp\
JKcKbWXIYKLKdWXIeKIKLWXIeKIKJ
oRTfPXT]Xm]Qn
VKJKLWXVKJKJ
xw_k}stvw~Xrw{X_ktts_ovkwXkyXmkt�
IL
xS̀][PQRS�X]hXm]Qn
ILKI
xSh]QP\PPSX_]SURTR]S\WX_]S̀P̂fPUX]QXxSnS]lS
JKcKbWXdKJKIWXIYKJ
xSRTXaQR̀P\
cKJKJKLWXVKIKL
x\PX]hX{]̀NpPST\
IKIKIWXIKeWXLKJKZWXJKILKZWXeKJ
x\PX]hXMRTP
JKIJWXZKIKIWXZKLKI
}̂fNP\WXM̀jPUNfPX]h
VKLWXVKJKI
m R̂[PQX]hX_f̂Rp\XigXTjPXrQ̀jRTP̀T
IJKJKL
m R̂[PQX]hX_f̂Rp\XigXTjPX_]STQ̂̀T]Q
VKIYKeWXIJKJKLWXIeKIKc
m R̂[PQX]hX_f̂Rp\XigXTjPXklSPQ
VKVKJWXVKIYKJWXVKIYKbWXILKLKLKIWXIJKJKLWXIbKLKbWXIeKIKc
m R̂[PQX]hX_]S\P�NPSTR̂fX{̂p̂�P\
IbKLKbWXIeKIKc
m R̂[PQX]hX|RPS\
VKJWXVKIYKLWXVKIYKb
m R̂[PQ\X]hXMNiQ]�̂TR]S
ZKIKIWXIIKJ
m Q̂Q̂STg
JKeWXbKLKVWXVKJKJWXVKdKbWXVKVKIWXVKIYKLWXVKIYKbWXILKLKLWX
IeKIKL
mP̂TjPQX{Pf̂g\
dKJWXIeKIKZKL
m]QnWX{PhRSRTR]SX]h
IKIKJ
mQRTTPSX_]S\PST
IKeKLWXJKbKLWXJKcKbWXJKILKdWXJKIbKLWXbKIKLWXVKJKLWXVKIYKJWX
IJKLWXIJKJKLWXIeKbKbKL
mQRTTPSXvSTPQOQPT̂TR]S\
bKLKIIWXbKLKIL
mQRTTPSXkQUPQ\
IKIKIWXLKbWXJKVWXcWXdKLKLWXILKIWXILKLWXIJKbKLWXIbKJKI
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JKLMNOPQRQQQSPTPKJOQUKVWMXMVTX
YQRZRQ[\]̂_Q̀ab̂ĉd̂ec]
YQRZRZRQLfaQNecdg\_dQ̀e_hiacd]
jklmnopqrstqmuotvwlpqxmsrlmlpvwlrsqlymzpmqklm{|rllwlpqm}lq~llpmqklm�~plrmspymnopqrstqorm�klrlzps�qlrmqklm
{|rllwlpq�mspymtopxzxqmo�mqklm{|rllwlpq�mnopyzqzopxmo�mqklmnopqrstqm��lplrs��m�v���lwlpqsr�mspymoqklrm
nopyzqzopx��murs~zp|x�m��ltz�ztsqzopx�m{yylpysmzxxvlym�rzormqoml�ltvqzopmo�mqklmnopqrstq�moqklrmyotvwlpqxm�zxqlymzpm
qklm{|rllwlpq�mspym�oyz�ztsqzopxmzxxvlyms�qlrml�ltvqzopmo�mqklmnopqrstq�m{m�oyz�ztsqzopmzxm���msm~rzqqlpmswlpywlpqm
qomqklmnopqrstqmxz|plym}�m}oqkm�srqzlx�m���msmnksp|lm�rylr�m���msmnopxqrvtqzopmnksp|lmuzrltqz�l�morm���msm~rzqqlpm
orylrm�ormsmwzpormtksp|lmzpmqklm�or�mzxxvlym}�mqklm{rtkzqltq�m�p�lxxmx�ltz�zts���mlpvwlrsqlymzpmqklm{|rllwlpq�mqklm
nopqrstqmuotvwlpqxmyompoqmzpt�vylmqklmsy�lrqzxlwlpqmormzp�zqsqzopmqom}zy�m�pxqrvtqzopxmqom�zyylrx�mxsw��lm�orwx�m
oqklrmzp�orwsqzopm�vrpzxklym}�mqklm�~plrmzpmspqztz�sqzopmo�mrltlz�zp|m}zyxmorm�ro�oxs�x�mqklmnopqrstqor�xm}zymorm
�ro�oxs��morm�orqzopxmo�m{yylpysmrl�sqzp|mqom}zyyzp|morm�ro�oxs�mrl�vzrlwlpqx�

YQRZRZ�QLfaQNecdg\_d
jklmnopqrstqmuotvwlpqxm�orwmqklmnopqrstqm�ormnopxqrvtqzop�mjklmnopqrstqmrl�rlxlpqxmqklmlpqzrlmspymzpql|rsqlym
s|rllwlpqm}lq~llpmqklm�srqzlxmklrlqomspymxv�lrxlylxm�rzormpl|oqzsqzopx�mrl�rlxlpqsqzopx�morms|rllwlpqx�mlzqklrm
~rzqqlpmormors��mjklmnopqrstqmws�m}lmswlpylymormwoyz�zlymop��m}�msm�oyz�ztsqzop�mjklmnopqrstqmuotvwlpqxmxks��m
poqm}lmtopxqrvlymqomtrlsqlmsmtopqrstqvs�mrl�sqzopxkz�mo�msp�m�zpym���m}lq~llpmqklmnopqrstqormspymqklm{rtkzqltqmormqklm
{rtkzqltq�xmtopxv�qspqx�m���m}lq~llpmqklm�~plrmspymsm�v}topqrstqormormsm�v}�xv}topqrstqor�m���m}lq~llpmqklm�~plrm
spymqklm{rtkzqltqmormqklm{rtkzqltq�xmtopxv�qspqx�morm���m}lq~llpmsp�m�lrxopxmormlpqzqzlxmoqklrmqkspmqklm�~plrmspymqklm
nopqrstqor�mjklm{rtkzqltqmxks���mko~l�lr�m}lmlpqzq�lymqom�lr�orwsptlmspymlp�ortlwlpqmo�mo}�z|sqzopxmvpylrmqklm
nopqrstqmzpqlpylymqom�stz�zqsqlm�lr�orwsptlmo�mqklm{rtkzqltq�xmyvqzlx�

YQRZRZ�QLfaQ�eg�
jklmqlrwm��or��mwlspxmqklmtopxqrvtqzopmspymxlr�ztlxmrl�vzrlym}�mqklmnopqrstqmuotvwlpqx�m~klqklrmtow��lqlymorm
�srqzs���mtow��lqly�mspymzpt�vylxms��moqklrm�s}or�mwsqlrzs�x�ml�vz�wlpq�mspymxlr�ztlxm�ro�zylymormqom}lm�ro�zylym}�m
qklmnopqrstqormqom�v��z��mqklmnopqrstqor�xmo}�z|sqzopx�mjklm�or�mws�mtopxqzqvqlmqklm~ko�lmormsm�srqmo�mqklm�ro ltq�

YQRZRZ¡QLfaQUge¢a_d
jklm�ro ltqmzxmqklmqoqs�mtopxqrvtqzopmo�m~kztkmqklm�or�m�lr�orwlymvpylrmqklmnopqrstqmuotvwlpqxmws�m}lmqklm~ko�lm
ormsm�srqmspym~kztkmws�mzpt�vylmtopxqrvtqzopm}�mqklm�~plrmspym}�m�l�srsqlmnopqrstqorx�

YQRZRZ£QLfaQ̀g\¤̂c¥]
jklmurs~zp|xmsrlmqklm|rs�kztmspym�ztqorzs�m�orqzopxmo�mqklmnopqrstqmuotvwlpqxmxko~zp|mqklmylxz|p�m�otsqzopmspym
yzwlpxzopxmo�mqklm�or��m|lplrs���mzpt�vyzp|m��spx�ml�l�sqzopx�mxltqzopx�mylqsz�x�mxtklyv�lx�mspymyzs|rswx�

YQRZRZ¦QLfaQX§a_̂b̂_\d̂ec]
jklm��ltz�ztsqzopxmsrlmqksqm�orqzopmo�mqklmnopqrstqmuotvwlpqxmtopxzxqzp|mo�mqklm~rzqqlpmrl�vzrlwlpqxm�ormwsqlrzs�x�m
l�vz�wlpq�mx�xqlwx�mxqspysryxmspym~or�wspxkz�m�ormqklm�or��mspym�lr�orwsptlmo�mrl�sqlymxlr�ztlx�

YQRZRZ̈QMc]dghiacd]QebQXag©̂_a
�pxqrvwlpqxmo�m�lr�ztlmsrlmrl�rlxlpqsqzopx�mzpmsp�mwlyzvwmo�ml��rlxxzopmpo~m�po~pmorm�sqlrmyl�l�o�ly�mo�mqklm
qsp|z}�lmspymzpqsp|z}�lmtrlsqz�lm~or�m�lr�orwlym}�mqklm{rtkzqltqmspymqklm{rtkzqltq�xmtopxv�qspqxmvpylrmqklzrm
rlx�ltqz�lm�ro�lxxzops�mxlr�ztlxms|rllwlpqx�m�pxqrvwlpqxmo�m�lr�ztlmws�mzpt�vyl�m~zqkovqm�zwzqsqzop�mxqvyzlx�m
xvr�l�x�mwoyl�x�mx�lqtklx�myrs~zp|x�mx�ltz�ztsqzopx�mspymoqklrmxzwz�srmwsqlrzs�x�

YQRZRZªQMĉd̂\«Q̀a_̂]̂ecQ¬\�ag
jklm�pzqzs�multzxzopm�s�lrmzxmqklm�lrxopmzylpqz�zlymzpmqklm{|rllwlpqmqomrlpylrmzpzqzs�myltzxzopxmopmn�szwxmzpm
sttorysptlm~zqkm�ltqzopm����mjklm�pzqzs�multzxzopm�s�lrmxks��mpoqmxko~m�srqzs�zq�mqomqklm�~plrmormnopqrstqormspym
xks��mpoqm}lm�zs}�lm�ormrlxv�qxmo�mzpqlr�rlqsqzopxmormyltzxzopxmrlpylrlymzpm|ooym�szqk�

YQRZ�QNegga«\d̂ecQ\c®QMcdacdQebQdfaQNecdg\_dQ̀e_hiacd]
YQRZ�ZRmjklmzpqlpqmo�mqklmnopqrstqmuotvwlpqxmzxmqomzpt�vylms��mzqlwxmpltlxxsr�m�ormqklm�ro�lrml�ltvqzopmspym
tow��lqzopmo�mqklm�or�m}�mqklmnopqrstqor�mjklmnopqrstqmuotvwlpqxmsrlmtow��lwlpqsr��mspym~ksqmzxmrl�vzrlym}�m
oplmxks��m}lmsxm}zpyzp|msxmz�mrl�vzrlym}�ms��̄m�lr�orwsptlm}�mqklmnopqrstqormxks��m}lmrl�vzrlymop��mqomqklml�qlpqm
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IJKLMLNOKNPQMNRPNROPSJKNTUINPVJIWXOKNLPUKYPTOULJKUZ[\PMK]OTUZ[OP]TJXPNROXPULPZOMK̂PKOIOLLUT\PNJP_TJYWIOPNROP
MKYMIUNOYPTOLW[NL̀

abcdedcdcPfROPMKgU[MYMN\PJ]PUK\P_TJgMLMJKPJ]PNROPSJKNTUINPVJIWXOKNLPLRU[[PKJNPMKgU[MYUNOPNROPSJKNTUINPJTPMNLPTOXUMKMK̂P
_TJgMLMJKL̀Ph]PMNPMLPYONOTXMKOYPNRUNPUK\P_TJgMLMJKPJ]PNROPSJKNTUINPVJIWXOKNLPgMJ[UNOLPUK\P[UQiPJTPMLPJNROTQMLOPMKgU[MYP
JTPWKOK]JTIOUZ[OiPNROKPNRUNP_TJgMLMJKPLRU[[PZOPTOgMLOYPNJPNROPOjNOKNPKOIOLLUT\PNJPXUkOPNRUNP_TJgMLMJKP[ÔU[PUKYP
OK]JTIOUZ[ÒPhKPLWIRPIULOPNROPSJKNTUINPVJIWXOKNLPLRU[[PZOPIJKLNTWOYiPNJPNROP]W[[OLNPOjNOKNP_OTXMNNOYPZ\P[UQiPNJP̂MgOP
O]]OINPNJPNROP_UTNMOLlPMKNOKNMJKLPUKYP_WT_JLOLPMKPOjOIWNMK̂PNROPSJKNTUIǸ

abcdedePmT̂UKMnUNMJKPJ]PNROPo_OIM]MIUNMJKLPMKNJPYMgMLMJKLiPLOINMJKLPUKYPUTNMI[OLiPUKYPUTTUK̂OXOKNPJ]PVTUQMK̂LPLRU[[PKJNP
IJKNTJ[PNROPSJKNTUINJTPMKPYMgMYMK̂PNROPpJTkPUXJK̂PoWZIJKNTUINJTLPJTPMKPOLNUZ[MLRMK̂PNROPOjNOKNPJ]PpJTkPNJPZOP
_OT]JTXOYPZ\PUK\PNTUYÒ

abcdedqPrK[OLLPJNROTQMLOPLNUNOYPMKPNROPSJKNTUINPVJIWXOKNLiPQJTYLPNRUNPRUgOPQO[[skKJQKPNOIRKMIU[PJTPIJKLNTWINMJKP
MKYWLNT\PXOUKMK̂LPUTOPWLOYPMKPNROPSJKNTUINPVJIWXOKNLPMKPUIIJTYUKIOPQMNRPLWIRPTOIĴKMnOYPXOUKMK̂L̀

abcdqbtuvwxuywzuxw{|
fOTXLPIU_MNU[MnOYPMKPNROLOP}OKOTU[PSJKYMNMJKLPMKI[WYOPNRJLOPNRUNPUTOP~��PL_OIM]MIU[[\PYO]MKOYiP~��PNROPNMN[OLPJ]P
KWXZOTOYPUTNMI[OLiPJTP~��PNROPNMN[OLPJ]PJNROTPYJIWXOKNLP_WZ[MLROYPZ\PNROP�XOTMIUKPhKLNMNWNOPJ]P�TIRMNOINL̀

abcd�b�|x��v��xuxw{|
hKPNROPMKNOTOLNPJ]PZTOgMN\PNROPSJKNTUINPVJIWXOKNLP]TO�WOKN[\PJXMNPXJYM]\MK̂PQJTYLPLWIRPULP�U[[�PUKYP�UK\�PUKYP
UTNMI[OLPLWIRPULP�NRO�PUKYP�UKi�PZWNPNROP]UINPNRUNPUPXJYM]MOTPJTPUKPUTNMI[OPMLPUZLOKNP]TJXPJKOPLNUNOXOKNPUKYPU__OUTLPMKP
UKJNROTPMLPKJNPMKNOKYOYPNJPU]]OINPNROPMKNOT_TONUNMJKPJ]POMNROTPLNUNOXOKǸ

abcd�b��|����wvbu|�b���b{�b��u�w|���b�v��w�w�uxw{|��bu|�b�x���b�|�x����|x�b{�b����w��
abcd�dcPfROP�TIRMNOINPUKYPNROP�TIRMNOINlLPIJKLW[NUKNLPLRU[[PZOPYOOXOYPNROPUWNRJTLPUKYPJQKOTLPJ]PNROMTPTOL_OINMgOP
hKLNTWXOKNLPJ]PoOTgMIOiPMKI[WYMK̂PNROPVTUQMK̂LPUKYPo_OIM]MIUNMJKLiPUKYPTONUMKPU[[PIJXXJKP[UQiPLNUNWNJT\iPUKYPJNROTP
TOLOTgOYPTM̂RNLPMKPNROMTPhKLNTWXOKNLPJ]PoOTgMIOiPMKI[WYMK̂PIJ_\TM̂RNL̀PfROPSJKNTUINJTiPoWZIJKNTUINJTLiPoWZs
LWZIJKNTUINJTLiPUKYPLW__[MOTLPLRU[[PKJNPJQKPJTPI[UMXPUPIJ_\TM̂RNPMKPNROPhKLNTWXOKNLPJ]PoOTgMIÒPoWZXMNNU[PJTP
YMLNTMZWNMJKPNJPXOONPJ]]MIMU[PTÔW[UNJT\PTO�WMTOXOKNLPJTP]JTPJNROTP_WT_JLOLPMKPIJKKOINMJKPQMNRPNROP�TJ�OINPMLPKJNPNJPZOP
IJKLNTWOYPULP_WZ[MIUNMJKPMKPYOTĴUNMJKPJ]PNROP�TIRMNOINlLPJTP�TIRMNOINlLPIJKLW[NUKNLlPTOLOTgOYPTM̂RNL̀

abcd�dePfROPSJKNTUINJTiPoWZIJKNTUINJTLiPoWZsLWZIJKNTUINJTLiPUKYPLW__[MOTLPUTOPUWNRJTMnOYPNJPWLOPUKYPTO_TJYWIOPNROP
hKLNTWXOKNLPJ]PoOTgMIOP_TJgMYOYPNJPNROXiPLWZ�OINPNJPUK\P_TJNJIJ[LPOLNUZ[MLROYP_WTLWUKNPNJPoOINMJKLP�̀�PUKYP�̀�iPLJ[O[\P
UKYPOjI[WLMgO[\P]JTPOjOIWNMJKPJ]PNROPpJTk̀P�[[PIJ_MOLPXUYOPWKYOTPNRMLPUWNRJTMnUNMJKPLRU[[PZOUTPNROPIJ_\TM̂RNPKJNMIOiP
M]PUK\iPLRJQKPJKPNROPhKLNTWXOKNLPJ]PoOTgMIÒPfROPSJKNTUINJTiPoWZIJKNTUINJTLiPoWZsLWZIJKNTUINJTLiPUKYPLW__[MOTLPXU\P
KJNPWLOPNROPhKLNTWXOKNLPJ]PoOTgMIOPJKPJNROTP_TJ�OINLPJTP]JTPUYYMNMJKLPNJPNROP�TJ�OINPJWNLMYOPNROPLIJ_OPJ]PNROPpJTkP
QMNRJWNPNROPL_OIM]MIPQTMNNOKPIJKLOKNPJ]PNROPmQKOTiP�TIRMNOINiPUKYPNROP�TIRMNOINlLPIJKLW[NUKNL̀

abcd�b {xw��
abcd�dcP¡jIO_NPULPJNROTQMLOP_TJgMYOYPMKPoOINMJKP�̀¢̀�iPQROTOPNROPSJKNTUINPVJIWXOKNLPTO�WMTOPJKOP_UTN\PNJPKJNM]\PJTP
M̂gOPKJNMIOPNJPNROPJNROTP_UTN\iPLWIRPKJNMIOPLRU[[PZOP_TJgMYOYPMKPQTMNMK̂PNJPNROPYOLM̂KUNOYPTO_TOLOKNUNMgOPJ]PNROP_UTN\PNJP
QRJXPNROPKJNMIOPMLPUYYTOLLOYPUKYPLRU[[PZOPYOOXOYPNJPRUgOPZOOKPYW[\PLOTgOYPM]PYO[MgOTOYPMKP_OTLJKiPZ\PXUM[iPZ\P
IJWTMOTiPJTPZ\PO[OINTJKMIPNTUKLXMLLMJKPM]PUPXONRJYP]JTPO[OINTJKMIPNTUKLXMLLMJKPMLPLONP]JTNRPMKPNROP�̂TOOXOKǸ

abcd�deP£JNMIOPJ]PS[UMXLPULP_TJgMYOYPMKPoOINMJKP�¤̀�̀�PLRU[[PZOP_TJgMYOYPMKPQTMNMK̂PUKYPLRU[[PZOPYOOXOYPNJPRUgOPZOOKP
YW[\PLOTgOYPJK[\PM]PYO[MgOTOYPNJPNROPYOLM̂KUNOYPTO_TOLOKNUNMgOPJ]PNROP_UTN\PNJPQRJXPNROPKJNMIOPMLPUYYTOLLOYPZ\P
IOTNM]MOYPJTPTÔMLNOTOYPXUM[iPJTPZ\PIJWTMOTP_TJgMYMK̂P_TJJ]PJ]PYO[MgOT\̀

abcd¥b�w�wxuyb�uxub���bu|�b¦�u|��w��w{|
fROP_UTNMOLPLRU[[PÛTOOPW_JKPQTMNNOKP_TJNJIJ[LP̂JgOTKMK̂PNROPNTUKLXMLLMJKPUKYPWLOPJ]iPUKYPTO[MUKIOPJKiPhKLNTWXOKNLPJ]P
oOTgMIOPJTPUK\PJNROTPMK]JTXUNMJKPJTPYJIWXOKNUNMJKPMKPYM̂MNU[P]JTX̀

abcd§b̈�wy�w|�b�|�{��uxw{|b©{��y�b���bu|�bª�ywu|��
�K\PWLOPJ]iPJTPTO[MUKIOPJKiPU[[PJTPUP_JTNMJKPJ]PUPZWM[YMK̂PMK]JTXUNMJKPXJYO[PQMNRJWNPÛTOOXOKNPNJPQTMNNOKP_TJNJIJ[LP
ĴgOTKMK̂PNROPWLOPJ]iPUKYPTO[MUKIOPJKiPNROPMK]JTXUNMJKPIJKNUMKOYPMKPNROPXJYO[PLRU[[PZOPUNPNROPWLMK̂PJTPTO[\MK̂P_UTN\lLP
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JKLMNOPJQNRSTNUPVWKXVNLPRYPLPVZNVKNVWMNKVWMON[ROVZNRSTNPVJN\KSVOR\VKOJNKON\KSJXLVRSVJ]NVWMNRXVWKOJNK̂]NKON\KSVOPYXVKOJNVK]N
VWMNYXPLTPS_NPŜKÒRVPKSǸKTML]NRSTNMR\WNK̂NVWMPONR_MSVJNRSTNM̀[LKZMMJa

bcdefghijiiiklmhc
nijopiqrsrtuv
nijopopNwWMNxUSMONPJNVWMN[MOJKSNKONMSVPVZNPTMSVP̂PMTNRJNJX\WNPSNVWMNy_OMM̀MSVNRSTNPJNOM̂MOOMTNVKNVWOKX_WKXVNVWMN
zKSVOR\VN{K\X̀ MSVJNRJNP̂NJPS_XLRONPSNSX̀ YMOaNwWMNxUSMONJWRLLNTMJP_SRVMNPSNUOPVPS_NRNOM[OMJMSVRVP|MNUWKNJWRLLNWR|MN
M}[OMJJNRXVWKOPVZNVKNYPSTNVWMNxUSMONUPVWNOMJ[M\VNVKNRLLǸRVVMOJNOM~XPOPS_NVWMNxUSMO�JNR[[OK|RLNKONRXVWKOP�RVPKSaN
�}\M[VNRJNKVWMOUPJMN[OK|PTMTNPSN�M\VPKSN�a�a�]NVWMNyO\WPVM\VNTKMJNSKVNWR|MNJX\WNRXVWKOPVZaNwWMNVMÒN�xUSMO�ǸMRSJN
VWMNxUSMONKONVWMNxUSMO�JNRXVWKOP�MTNOM[OMJMSVRVP|Ma

nijopojNwWMNxUSMONJWRLLN̂XOSPJWNVKNVWMNzKSVOR\VKO]NUPVWPSN̂P̂VMMSNTRZJNR̂VMONOM\MP[VNK̂NRNUOPVVMSNOM~XMJV]NPŜKÒRVPKSN
SM\MJJROZNRSTNOMLM|RSVN̂KONVWMNzKSVOR\VKONVKNM|RLXRVM]N_P|MNSKVP\MNK̂]NKONMŜKO\MǸM\WRSP\�JNLPMSNOP_WVJaN�X\WN
PŜKÒRVPKSNJWRLLNPS\LXTMNRN\KOOM\VNJVRVM̀MSVNK̂NVWMNOM\KOTNLM_RLNVPVLMNVKNVWMN[OK[MOVZNKSNUWP\WNVWMN�OK�M\VNPJNLK\RVMT]N
XJXRLLZNOM̂MOOMTNVKNRJNVWMNJPVM]NRSTNVWMNxUSMO�JNPSVMOMJVNVWMOMPSa

nijojih���rs�ri��i��rik�srt��i��sus��uvibttus�r�rs��
nijojopN�OPKONVKN\K̀ M̀S\M̀MSVNK̂NVWMN�KOQNRSTNX[KSNUOPVVMSNOM~XMJVNYZNVWMNzKSVOR\VKO]NVWMNxUSMONJWRLLN̂XOSPJWNVKN
VWMNzKSVOR\VKONOMRJKSRYLMNM|PTMS\MNVWRVNVWMNxUSMONWRJǸRTMN̂PSRS\PRLNROORS_M̀MSVJNVKN̂XL̂PLLNVWMNxUSMO�JN
KYLP_RVPKSJNXSTMONVWMNzKSVOR\VaNwWMNzKSVOR\VKONJWRLLNWR|MNSKNKYLP_RVPKSNVKN\K̀ M̀S\MNVWMN�KOQNXSVPLNVWMNxUSMON
[OK|PTMJNJX\WNM|PTMS\MaN�̂N\K̀ M̀S\M̀MSVNK̂NVWMN�KOQNPJNTMLRZMTNXSTMONVWPJN�M\VPKSN�a�a�]NVWMNzKSVOR\VNwP̀MNJWRLLN
YMNM}VMSTMTNR[[OK[OPRVMLZa

nijojojN�KLLKUPS_N\K̀ M̀S\M̀MSVNK̂NVWMN�KOQNRSTNX[KSNUOPVVMSNOM~XMJVNYZNVWMNzKSVOR\VKO]NVWMNxUSMONJWRLLN̂XOSPJWN
VKNVWMNzKSVOR\VKONOMRJKSRYLMNM|PTMS\MNVWRVNVWMNxUSMONWRJǸRTMN̂PSRS\PRLNROORS_M̀MSVJNVKN̂XL̂PLLNVWMNxUSMO�JN
KYLP_RVPKSJNXSTMONVWMNzKSVOR\VNKSLZNP̂N���NVWMNxUSMON̂RPLJNVKǸRQMN[RZ̀ MSVJNVKNVWMNzKSVOR\VKONRJNVWMNzKSVOR\VN
{K\X̀ MSVJNOM~XPOM�N���NVWMNzKSVOR\VKONPTMSVP̂PMJNPSNUOPVPS_NRNOMRJKSRYLMN\KS\MOSNOM_ROTPS_NVWMNxUSMO�JNRYPLPVZNVKN
R̀QMN[RZ̀ MSVNUWMSNTXM�NKON���NRN\WRS_MNPSNVWMN�KOQǸRVMOPRLLZN\WRS_MJNVWMNzKSVOR\VN�X̀ aN�̂NVWMNxUSMON̂RPLJNVKN
[OK|PTMNJX\WNM|PTMS\M]NRJNOM~XPOMT]NUPVWPSN̂KXOVMMSNTRZJNK̂NVWMNzKSVOR\VKO�JNOM~XMJV]NVWMNzKSVOR\VKOǸRZN
P̀ M̀TPRVMLZNJVK[NVWMN�KOQNRST]NPSNVWRVNM|MSV]NJWRLLNSKVP̂ZNVWMNxUSMONVWRVNVWMN�KOQNWRJNJVK[[MTaN�KUM|MO]NP̂NVWMN
OM~XMJVNPJǸRTMNYM\RXJMNRN\WRS_MNPSNVWMN�KOQǸRVMOPRLLZN\WRS_MJNVWMNzKSVOR\VN�X̀ NXSTMON���NRYK|M]NVWMNzKSVOR\VKON
R̀ZNP̀ M̀TPRVMLZNJVK[NKSLZNVWRVN[KOVPKSNK̂NVWMN�KOQNR̂̂M\VMTNYZNVWMN\WRS_MNXSVPLNOMRJKSRYLMNM|PTMS\MNPJN[OK|PTMTaN�̂N
VWMN�KOQNPJNJVK[[MTNXSTMONVWPJN�M\VPKSN�a�a�]NVWMNzKSVOR\VNwP̀MNJWRLLNYMNM}VMSTMTNR[[OK[OPRVMLZNRSTNVWMNzKSVOR\VN
�X̀ NJWRLLNYMNPS\OMRJMTNYZNVWMNR̀KXSVNK̂NVWMNzKSVOR\VKO�JNOMRJKSRYLMN\KJVJNK̂NJWXVTKUS]NTMLRZNRSTNJVROV X[]N[LXJN
PSVMOMJVNRJN[OK|PTMTNPSNVWMNzKSVOR\VN{K\X̀ MSVJa

nijojo¡iŷVMONVWMNxUSMON̂XOSPJWMJNM|PTMS\MNK̂N̂PSRS\PRLNROORS_M̀MSVJNXSTMONVWPJN�M\VPKSN�a�]NVWMNxUSMONJWRLLNSKVN
R̀VMOPRLLZN|ROZNJX\WN̂PSRS\PRLNROORS_M̀MSVJNUPVWKXVN[OPKONSKVP\MNVKNVWMNzKSVOR\VKOa

nijojo¢i�WMOMNVWMNxUSMONWRJNTMJP_SRVMTNPŜKÒRVPKSN̂XOSPJWMTNXSTMONVWPJN�M\VPKSN�a�NRJN�\KŜPTMSVPRL]�NVWMN
zKSVOR\VKONJWRLLNQMM[NVWMNPŜKÒRVPKSN\KŜPTMSVPRLNRSTNJWRLLNSKVNTPJ\LKJMNPVNVKNRSZNKVWMON[MOJKSaN�KUM|MO]NVWMN
zKSVOR\VKOǸRZNTPJ\LKJMN�\KŜPTMSVPRL�NPŜKÒRVPKS]NR̂VMONJM|MSN�£�NTRZJ�NSKVP\MNVKNVWMNxUSMO]NUWMOMNTPJ\LKJXOMNPJN
OM~XPOMTNYZNLRU]NPS\LXTPS_NRNJXY[KMSRNKONKVWMON̂KÒNK̂N\K̀ [XLJKOZNLM_RLN[OK\MJJNPJJXMTNYZNRN\KXOVNKON_K|MOS̀ MSVRLN
MSVPVZ]NKONYZN\KXOVNKONROYPVORVKO�J�NKOTMOaNwWMNzKSVOR\VKOǸRZNRLJKNTPJ\LKJMN�\KŜPTMSVPRL�NPŜKÒRVPKSNVKNPVJN
M̀[LKZMMJ]N\KSJXLVRSVJ]NJXOMVPMJ]N�XY\KSVOR\VKOJNRSTNVWMPONM̀[LKZMMJ]N�XY JXY\KSVOR\VKOJ]NRSTNKVWMOJNUWKNSMMTNVKN
QSKUNVWMN\KSVMSVNK̂NJX\WNPŜKÒRVPKSNJKLMLZNRSTNM}\LXJP|MLZN̂KONVWMN�OK�M\VNRSTNUWKNR_OMMNVKǸRPSVRPSNVWMN
\KŜPTMSVPRLPVZNK̂NJX\WNPŜKÒRVPKSa

nijo¡ies��t�u���sius�i¤rt���r�icr¥¦�tr�i��i��rik�srt
nijo¡opN�}\M[VN̂KON[MÒPVJNRSTN̂MMJNVWRVNROMNVWMNOMJ[KSJPYPLPVZNK̂NVWMNzKSVOR\VKONXSTMONVWMNzKSVOR\VN{K\X̀ MSVJ]N
PS\LXTPS_NVWKJMNOM~XPOMTNXSTMON�M\VPKSN�a£a�]NVWMNxUSMONJWRLLNJM\XOMNRSTN[RZN̂KONSM\MJJROZNR[[OK|RLJ]NMRJM̀MSVJ]N
RJJMJJ̀MSVJNRSTN\WRO_MJNOM~XPOMTN̂KON\KSJVOX\VPKS]NXJMNKONK\\X[RS\ZNK̂N[MÒRSMSVNJVOX\VXOMJNKON̂KON[MÒRSMSVN
\WRS_MJNPSNM}PJVPS_N̂R\PLPVPMJa

nijo¡ojNwWMNxUSMONJWRLLNOMVRPSNRSNRO\WPVM\VNLRÛXLLZNLP\MSJMTNVKN[OR\VP\MNRO\WPVM\VXOM]NKONRSNMSVPVZNLRÛXLLZN[OR\VP\PS_N
RO\WPVM\VXOM]NPSNVWMN�XOPJTP\VPKSNUWMOMNVWMN�OK�M\VNPJNLK\RVMTaNwWRVN[MOJKSNKONMSVPVZNPJNPTMSVP̂PMTNRJNVWMNyO\WPVM\VNPSNVWMN
y_OMM̀MSVNRSTNPJNOM̂MOOMTNVKNVWOKX_WKXVNVWMNzKSVOR\VN{K\X̀ MSVJNRJNP̂NJPS_XLRONPSNSX̀ YMOa
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JKLMNMNOPQORSTOTUVWXYUTZROXQORSTO[\]ŜRT]RORT\ÛZ_RT̀aORSTObcZT\ÒS_WWOTUVWXYO_Òd]]T̀̀X\ORXOcSXUORSTOeXZR\_]RX\O
S_̀OZXO\T_̀XZ_fWTOXfgT]R̂XZO_ZhOcSX̀TÒR_Rd̀OdZhT\ORSTOeXZR\_]ROiX]dUTZR̀ÒS_WWOfTORS_ROXQORSTO[\]ŜRT]Rj

JKLMNMkOlSTObcZT\ÒS_WWOQd\Ẑ̀SÒd\mTỲOhT̀]\̂f̂ZnOVSỲ]̂_WO]S_\_]RT\̂̀R̂]̀aOWTn_WOŴÛR_R̂XZ̀O_ZhOdR̂ŴRYOWX]_R̂XZ̀OQX\O
RSTÒ̂RTOXQORSTOo\XgT]RaO_ZhO_OWTn_WOhT̀]\̂VR̂XZOXQORSTÒ̂RTjOlSTOeXZR\_]RX\ÒS_WWOfTOTZR̂RWThORXO\TWYOXZORSTO_]]d\_]YOXQO
ẐQX\U_R̂XZOQd\Ẑ̀SThOfYORSTObcZT\OfdRÒS_WWOTpT\]̂̀TOV\XVT\OV\T]_dR̂XZ̀O\TW_R̂ZnORXORSTÒ_QTOVT\QX\U_Z]TOXQORSTO
qX\rj

JKLMNMsOlSTObcZT\ÒS_WWOQd\Ẑ̀SÔZQX\U_R̂XZOX\ÒT\m̂]T̀O\Ttd̂\ThOXQORSTObcZT\OfYORSTOeXZR\_]ROiX]dUTZR̀OĉRSO
\T_̀XZ_fWTOV\XUVRZT̀̀jOlSTObcZT\ÒS_WWO_ẀXOQd\Ẑ̀SO_ZYOXRST\ÔZQX\U_R̂XZOX\ÒT\m̂]T̀OdZhT\ORSTObcZT\ùO]XZR\XWO
_ZhO\TWTm_ZRORXORSTOeXZR\_]RX\ùOVT\QX\U_Z]TOXQORSTOqX\rOĉRSO\T_̀XZ_fWTOV\XUVRZT̀̀O_QRT\O\T]T̂m̂ZnORSTO
eXZR\_]RX\ùOc\̂RRTZO\TtdT̀ROQX\Òd]SÔZQX\U_R̂XZOX\ÒT\m̂]T̀j

JKLMNMvOwZWT̀̀OXRST\ĉ T̀OV\Xm̂hThÔZORSTOeXZR\_]ROiX]dUTZR̀aORSTObcZT\ÒS_WWOQd\Ẑ̀SORXORSTOeXZR\_]RX\OXZTO]XVYOXQO
RSTOeXZR\_]ROiX]dUTZR̀OQX\OVd\VX̀T̀OXQOU_r̂ZnO\TV\Xhd]R̂XZ̀OVd\̀d_ZRORXOxT]R̂XZOyjzj{j

JKLMkK|}~����K�����K��K����K���K����
PQORSTOeXZR\_]RX\OQ_̂ẀORXO]X\\T]ROqX\rORS_RỒOZXRÔZO_]]X\h_Z]TOĉRSORSTO\Ttd̂\TUTZR̀OXQORSTOeXZR\_]ROiX]dUTZR̀O_̀O
\Ttd̂\ThOfYOxT]R̂XZOy{j{OX\O\TVT_RThWYOQ_̂ẀORXO]_\\YOXdROqX\rÔZO_]]X\h_Z]TOĉRSORSTOeXZR\_]ROiX]dUTZR̀aORSTO
bcZT\OU_YỒ d̀TO_Oc\̂RRTZOX\hT\ORXORSTOeXZR\_]RX\ORXÒRXVORSTOqX\raOX\O_ZYOVX\R̂XZORST\TXQaOdZR̂WORSTO]_d̀TOQX\Òd]SO
X\hT\OS_̀OfTTZOTŴÛZ_RTh�OSXcTmT\aORSTO\̂nSROXQORSTObcZT\ORXÒRXVORSTOqX\rÒS_WWOZXROn̂mTO\̂̀TORXO_OhdRYOXZORSTOV_\RO
XQORSTObcZT\ORXOTpT\]̂̀TORŜ̀O\̂nSROQX\ORSTOfTZTQ̂ROXQORSTOeXZR\_]RX\OX\O_ZYOXRST\OVT\̀XZOX\OTZR̂RYaOTp]TVRORXORSTOTpRTZRO
\Ttd̂\ThOfYOxT]R̂XZO�jyj�j

JKLMsK|}~����K�����K��K�����K|��K���K����
PQORSTOeXZR\_]RX\OhTQ_dWR̀OX\OZTnWT]R̀ORXO]_\\YOXdRORSTOqX\rÔZO_]]X\h_Z]TOĉRSORSTOeXZR\_]ROiX]dUTZR̀O_ZhOQ_̂ẀO
ĉRŜZO_ORTZ�h_YOVT\̂XhO_QRT\O\T]T̂VROXQOZXR̂]TOQ\XUORSTObcZT\ORXO]XUUTZ]TO_ZhO]XZR̂ZdTO]X\\T]R̂XZOXQÒd]SOhTQ_dWRO
X\OZTnWT]ROĉRSOĥŴnTZ]TO_ZhOV\XUVRZT̀̀aORSTObcZT\OU_YaOĉRSXdROV\Tgdĥ]TORXOXRST\O\TUTĥT̀ORSTObcZT\OU_YOS_mTaO
]X\\T]RÒd]SOhTQ_dWROX\OZTnWT]RjOxd]SO_]R̂XZOfYORSTObcZT\O_ZhO_UXdZR̀O]S_\nThORXORSTOeXZR\_]RX\O_\TOfXRSÒdfgT]RORXO
V\̂X\O_VV\Xm_WOXQORSTO[\]ŜRT]RO_ZhORSTO[\]ŜRT]ROU_YaOVd\̀d_ZRORXOxT]R̂XZO�jzjyaOĉRSSXWhOX\OZdWŴQYO_OeT\R̂Q̂]_RTOQX\O
o_YUTZRÔZOcSXWTOX\ÔZOV_\RaORXORSTOTpRTZRO\T_̀XZ_fWYOZT]T̀̀_\YORXO\T̂Ufd\̀TORSTObcZT\OQX\ORSTO\T_̀XZ_fWTO]X̀ROXQO
]X\\T]R̂ZnÒd]SOhTQ̂]̂TZ]̂T̀aÔZ]WdĥZnObcZT\ùOTpVTZ̀T̀O_ZhO]XUVTZ̀_R̂XZOQX\ORSTO[\]ŜRT]RùO_hĥR̂XZ_WÒT\m̂]T̀O
U_hTOZT]T̀̀_\YOfYÒd]SOhTQ_dWRaOZTnWT]RaOX\OQ_̂Wd\TjOPQO]d\\TZRO_ZhOQdRd\TOV_YUTZR̀O_\TOZXRÒdQQ̂]̂TZRORXO]XmT\Òd]SO
_UXdZR̀aORSTOeXZR\_]RX\ÒS_WWOV_YORSTOĥQQT\TZ]TORXORSTObcZT\jOPQORSTOeXZR\_]RX\Oĥ̀_n\TT̀OĉRSORSTO_]R̂XZ̀OXQORSTO
bcZT\OX\ORSTO[\]ŜRT]RaOX\ORSTO_UXdZR̀O]W_̂UThO_̀O]X̀R̀ORXORSTObcZT\aORSTOeXZR\_]RX\OU_YOQ̂WTO_OeW_̂UOVd\̀d_ZRORXO
[\R̂]WTOyzj

�������KNKKK�|������|�
JKNM�K��~����
JKNM�M�OlSTOeXZR\_]RX\ỒORSTOVT\̀XZOX\OTZR̂RYÔhTZR̂Q̂ThO_̀Òd]SÔZORSTO[n\TTUTZRO_ZhỒO\TQT\\ThORXORS\XdnSXdRORSTO
eXZR\_]ROiX]dUTZR̀O_̀ÔQÒ̂ZndW_\ÔZOZdUfT\jOlSTOeXZR\_]RX\ÒS_WWOfTOW_cQdWWYOŴ]TZ̀ThaÔQO\Ttd̂\ThÔZORSTO
gd\̂̀ĥ]R̂XZOcST\TORSTOo\XgT]RỒOWX]_RThjOlSTOeXZR\_]RX\ÒS_WWOhT̀̂nZ_RTÔZOc\̂R̂ZnO_O\TV\T̀TZR_R̂mTOcSXÒS_WWOS_mTO
TpV\T̀̀O_dRSX\̂RYORXOf̂ZhORSTOeXZR\_]RX\OĉRSO\T̀VT]RORXO_WWOU_RRT\̀OdZhT\ORŜ̀OeXZR\_]RjOlSTORT\UO�eXZR\_]RX\ OUT_Z̀O
RSTOeXZR\_]RX\OX\ORSTOeXZR\_]RX\ùO_dRSX\̂¡ThO\TV\T̀TZR_R̂mTj

JKNM�MLOlSTOeXZR\_]RX\ÒS_WWOVT\QX\UORSTOqX\rÔZO_]]X\h_Z]TOĉRSORSTOeXZR\_]ROiX]dUTZR̀j

JKNM�MNOlSTOeXZR\_]RX\ÒS_WWOZXROfTO\TŴTmThOXQÔR̀OXfŴn_R̂XZ̀ORXOVT\QX\UORSTOqX\rÔZO_]]X\h_Z]TOĉRSORSTOeXZR\_]RO
iX]dUTZR̀OT̂RST\OfYO_]R̂m̂R̂T̀OX\OhdR̂T̀OXQORSTO[\]ŜRT]RÔZORSTO[\]ŜRT]RùO_hÛẐ̀R\_R̂XZOXQORSTOeXZR\_]RaOX\OfYORT̀R̀aO
Ẑ̀VT]R̂XZ̀OX\O_VV\Xm_ẀO\Ttd̂\ThOX\OVT\QX\UThOfYOVT\̀XZ̀OX\OTZR̂R̂T̀OXRST\ORS_ZORSTOeXZR\_]RX\j

JKNMLK��¢��}K�£K��~���¤�K¥�¤�¦�~��K�~§K̈���§K��~§����~�K©�K��~���¤���
JKNMLM�OªpT]dR̂XZOXQORSTOeXZR\_]ROfYORSTOeXZR\_]RX\ỒO_O\TV\T̀TZR_R̂XZORS_RORSTOeXZR\_]RX\OS_̀Om̂̀ R̂ThORSTÒ̂RTaO
fT]XUTOnTZT\_WWYOQ_ÛŴ_\OĉRSOWX]_WO]XZĥR̂XZ̀OdZhT\OcŜ]SORSTOqX\rỒORXOfTOVT\QX\UThaO_ZhO]X\\TW_RThOVT\̀XZ_WO
Xf̀T\m_R̂XZ̀OĉRSO\Ttd̂\TUTZR̀OXQORSTOeXZR\_]ROiX]dUTZR̀j
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JKLMNMNOPQRSTUQOVWQOXYZV[SRVO\YRT]QZVUOS[QORY]̂ _Q]QZVS[̀aOVWQOXYZV[SRVY[OUWS__aObQcY[QOUVS[VdZeOQSRWÔY[VdYZOYcOVWQO
fY[gaORS[QcT__̀OUVTh̀OSZhORY]̂ S[QOVWQOiS[dYTUOXYZV[SRVO\YRT]QZVUO[Q_SVdiQOVYOVWSVÔY[VdYZOYcOVWQOfY[gaOSUOjQ__OSUO
VWQOdZcY[]SVdYZOcT[ZdUWQhOb̀OVWQOkjZQ[ÔT[UTSZVOVYOlQRVdYZOmnonpaOUWS__OVSgQOcdQ_hO]QSUT[Q]QZVUOYcOSZ̀OQqdUVdZeO
RYZhdVdYZUO[Q_SVQhOVYOVWSVÔY[VdYZOYcOVWQOfY[gaOSZhOUWS__OYbUQ[iQOSZ̀ORYZhdVdYZUOSVOVWQOUdVQOSccQRVdZeOdVnOrWQUQO
Yb_deSVdYZUOS[QOcY[OVWQÔT[̂YUQOYcOcSRd_dVSVdZeORYY[hdZSVdYZOSZhORYZUV[TRVdYZOb̀OVWQOXYZV[SRVY[OSZhOS[QOZYVOcY[OVWQO
T̂[̂YUQOYcOhdURYiQ[dZeOQ[[Y[UaOY]dUUdYZUaOY[OdZRYZUdUVQZRdQUOdZOVWQOXYZV[SRVO\YRT]QZVUsOWYjQiQ[aOVWQOXYZV[SRVY[O
UWS__Ô[Y]̂ V_̀O[Q̂Y[VOVYOVWQOt[RWdVQRVOSZ̀OQ[[Y[UaOdZRYZUdUVQZRdQUOY[OY]dUUdYZUOhdURYiQ[QhOb̀OY[O]ShQOgZYjZOVYOVWQO
XYZV[SRVY[OSUOSO[QuTQUVOcY[OdZcY[]SVdYZOdZOUTRWOcY[]OSUOVWQOt[RWdVQRVO]S̀O[QuTd[QnOvVOdUO[QRYeZdwQhOVWSVOVWQO
XYZV[SRVY[xUO[QidQjOdUO]ShQOdZOVWQOXYZV[SRVY[xUORŜSRdV̀OSUOSORYZV[SRVY[OSZhOZYVOSUOSO_dRQZUQhOhQUdeZÔ[YcQUUdYZS_aO
TZ_QUUOYVWQ[jdUQOÛQRdcdRS__̀Ô[YidhQhOdZOVWQOXYZV[SRVO\YRT]QZVUn

JKLMNMLOrWQOXYZV[SRVY[OdUOZYVO[QuTd[QhOVYOSURQ[VSdZOVWSVOVWQOXYZV[SRVO\YRT]QZVUOS[QOdZOSRRY[hSZRQOjdVWOŜ _̂dRSb_QO
_SjUaOUVSVTVQUaOY[hdZSZRQUaORYhQUaO[T_QUOSZhO[QeT_SVdYZUaOY[O_SjcT_OY[hQ[UOYcÔTb_dROSTVWY[dVdQUaObTVOVWQOXYZV[SRVY[O
UWS__Ô[Y]̂ V_̀O[Q̂Y[VOVYOVWQOt[RWdVQRVOSZ̀OZYZRYZcY[]dV̀OhdURYiQ[QhOb̀OY[O]ShQOgZYjZOVYOVWQOXYZV[SRVY[OSUOSO
[QuTQUVOcY[OdZcY[]SVdYZOdZOUTRWOcY[]OSUOVWQOt[RWdVQRVO]S̀O[QuTd[Qn

JKLMNMyOvcOVWQOXYZV[SRVY[ObQ_dQiQUOVWSVOShhdVdYZS_ORYUVOY[OVd]QOdUOdZiY_iQhObQRSTUQOYcOR_S[dcdRSVdYZUOY[OdZUV[TRVdYZUOVWQO
t[RWdVQRVOdUUTQUOdZO[QÛYZUQOVYOVWQOXYZV[SRVY[xUOZYVdRQUOY[O[QuTQUVUOcY[OdZcY[]SVdYZÔT[UTSZVOVYOlQRVdYZUOonmnmOY[O
onmnoaOVWQOXYZV[SRVY[OUWS__OUTb]dVOX_Sd]UOSUÔ[YidhQhOdZOt[VdR_QOz{nOvcOVWQOXYZV[SRVY[OcSd_UOVYÔQ[cY[]OVWQOYb_deSVdYZUO
YcOlQRVdYZUOonmnmOY[OonmnoaOVWQOXYZV[SRVY[OUWS__ÔS̀OUTRWORYUVUOSZhOhS]SeQUOVYOVWQOkjZQ[aOUTb|QRVOVYOlQRVdYZOz{nzn}aO
SUOjYT_hOWSiQObQQZOSiYdhQhOdcOVWQOXYZV[SRVY[OWShÔQ[cY[]QhOUTRWOYb_deSVdYZUnOvcOVWQOXYZV[SRVY[ÔQ[cY[]UOVWYUQO
Yb_deSVdYZUaOVWQOXYZV[SRVY[OUWS__OZYVObQO_dSb_QOVYOVWQOkjZQ[OY[Ot[RWdVQRVOcY[OhS]SeQUO[QUT_VdZeOc[Y]OQ[[Y[UaO
dZRYZUdUVQZRdQUOY[OY]dUUdYZUOdZOVWQOXYZV[SRVO\YRT]QZVUaOcY[OhdccQ[QZRQUObQVjQQZOcdQ_hO]QSUT[Q]QZVUOY[ORYZhdVdYZUO
SZhOVWQOXYZV[SRVO\YRT]QZVUaOY[OcY[OZYZRYZcY[]dVdQUOYcOVWQOXYZV[SRVO\YRT]QZVUOVYOŜ _̂dRSb_QO_SjUaOUVSVTVQUaO
Y[hdZSZRQUaORYhQUaO[T_QUOSZhO[QeT_SVdYZUaOSZhO_SjcT_OY[hQ[UOYcÔTb_dROSTVWY[dVdQUn

JKLMLK~����������K���K������������K����������
JKLMLM�OrWQOXYZV[SRVY[OUWS__OUT̂Q[idUQOSZhOhd[QRVOVWQOfY[gaOTUdZeOVWQOXYZV[SRVY[xUObQUVOUgd__OSZhOSVVQZVdYZnOrWQO
XYZV[SRVY[OUWS__ObQOUY_Q_̀O[QÛYZUdb_QOcY[aOSZhOWSiQORYZV[Y_OYiQ[aORYZUV[TRVdYZO]QSZUaO]QVWYhUaOVQRWZduTQUaO
UQuTQZRQUaOSZhÔ[YRQhT[QUaOSZhOcY[ORYY[hdZSVdZeOS__ÔY[VdYZUOYcOVWQOfY[gOTZhQ[OVWQOXYZV[SRVnOvcOVWQOXYZV[SRVO
\YRT]QZVUOediQOÛQRdcdROdZUV[TRVdYZUORYZRQ[ZdZeORYZUV[TRVdYZO]QSZUaO]QVWYhUaOVQRWZduTQUaOUQuTQZRQUaOY[O
[̂YRQhT[QUaOVWQOXYZV[SRVY[OUWS__OQiS_TSVQOVWQO|YbUdVQOUScQV̀OVWQ[QYcOSZhOUWS__ObQOUY_Q_̀O[QÛYZUdb_QOcY[OVWQO|YbUdVQO
UScQV̀OYcOUTRWO]QSZUaO]QVWYhUaOVQRWZduTQUaOUQuTQZRQUaOY[Ô[YRQhT[QUnOvcOVWQOXYZV[SRVY[OhQVQ[]dZQUOVWSVOUTRWO]QSZUaO
]QVWYhUaOVQRWZduTQUaOUQuTQZRQUOY[Ô[YRQhT[QUO]S̀OZYVObQOUScQaOVWQOXYZV[SRVY[OUWS__OediQOVd]Q_̀OZYVdRQOVYOVWQOkjZQ[O
SZhOt[RWdVQRVaOSZhOUWS__Ô[ŶYUQOS_VQ[ZSVdiQO]QSZUaO]QVWYhUaOVQRWZduTQUaOUQuTQZRQUaOY[Ô[YRQhT[QUnOrWQOt[RWdVQRVO
UWS__OQiS_TSVQOVWQÔ[ŶYUQhOS_VQ[ZSVdiQOUY_Q_̀OcY[ORYZcY[]SZRQOjdVWOVWQOhQUdeZOdZVQZVOcY[OVWQORY]̂ _QVQhORYZUV[TRVdYZnO
�Z_QUUOVWQOt[RWdVQRVOYb|QRVUOVYOVWQOXYZV[SRVY[xUÔ[ŶYUQhOS_VQ[ZSVdiQaOVWQOXYZV[SRVY[OUWS__ÔQ[cY[]OVWQOfY[gOTUdZeO
dVUOS_VQ[ZSVdiQO]QSZUaO]QVWYhUaOVQRWZduTQUaOUQuTQZRQUaOY[Ô[YRQhT[QUnO

JKLMLMNOrWQOXYZV[SRVY[OUWS__ObQO[QÛYZUdb_QOVYOVWQOkjZQ[OcY[OSRVUOSZhOY]dUUdYZUOYcOVWQOXYZV[SRVY[xUOQ]̂ _ỲQQUaO
lTbRYZV[SRVY[UOSZhOVWQd[OSeQZVUOSZhOQ]̂ _ỲQQUaOSZhOYVWQ[ÔQ[UYZUOY[OQZVdVdQUÔQ[cY[]dZeÔY[VdYZUOYcOVWQOfY[gOcY[aOY[O
YZObQWS_cOYcaOVWQOXYZV[SRVY[OY[OSZ̀OYcOdVUOlTbRYZV[SRVY[Un

JKLMLMLOrWQOXYZV[SRVY[OUWS__ObQO[QÛYZUdb_QOcY[OdZÛQRVdYZOYcÔY[VdYZUOYcOfY[gOS_[QSh̀ÔQ[cY[]QhOVYOhQVQ[]dZQOVWSVO
UTRWÔY[VdYZUOS[QOdZÔ[ŶQ[ORYZhdVdYZOVYO[QRQdiQOUTbUQuTQZVOfY[gn

JKLMyK�����K���K���������
JKLMyM�O�Z_QUUOYVWQ[jdUQÔ[YidhQhOdZOVWQOXYZV[SRVO\YRT]QZVUaOVWQOXYZV[SRVY[OUWS__Ô[YidhQOSZhÔS̀OcY[O_SbY[aO
]SVQ[dS_UaOQuTd̂]QZVaOVYY_UaORYZUV[TRVdYZOQuTd̂]QZVOSZhO]SRWdZQ[̀aOjSVQ[aOWQSVaOTVd_dVdQUaOV[SZÛY[VSVdYZaOSZhOYVWQ[O
cSRd_dVdQUOSZhOUQ[idRQUOZQRQUUS[̀OcY[Ô[ŶQ[OQqQRTVdYZOSZhORY]̂ _QVdYZOYcOVWQOfY[gaOjWQVWQ[OVQ]̂ Y[S[̀OY[ÔQ[]SZQZVO
SZhOjWQVWQ[OY[OZYVOdZRY[̂Y[SVQhOY[OVYObQOdZRY[̂Y[SVQhOdZOVWQOfY[gn

JKLMyMNO�qRQ̂VOdZOVWQORSUQOYcO]dZY[ORWSZeQUOdZOVWQOfY[gOŜ [̂YiQhOb̀OVWQOt[RWdVQRVOdZOSRRY[hSZRQOjdVWOlQRVdYZOonzmn�O
Y[OY[hQ[QhOb̀OVWQOt[RWdVQRVOdZOSRRY[hSZRQOjdVWOlQRVdYZO}npaOVWQOXYZV[SRVY[O]S̀O]SgQOUTbUVdVTVdYZUOYZ_̀OjdVWOVWQO
RYZUQZVOYcOVWQOkjZQ[aOScVQ[OQiS_TSVdYZOb̀OVWQOt[RWdVQRVOSZhOdZOSRRY[hSZRQOjdVWOSOXWSZeQOk[hQ[OY[OXYZUV[TRVdYZO
XWSZeQO\d[QRVdiQn
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JKLMNMLOPQROSTUVWXYVTWOZQX[[ORU\TWYROZVW]YVÔ]ZY]_[]UROXÛÒTT̂OTŴRWOXaTÙOVQROSTUVWXYVTWbZORa_[TcRRZOXÛOTVQRWO
_RWZTUZOYXWWc]ÙOTdVOVQROeTWfgOPQROSTUVWXYVTWOZQX[[OUTVO_RWa]VORa_[TcaRUVOT\OdU\]VO_RWZTUZOTWO_RWZTUZOUTVO_WT_RW[cO
Zf][[R̂O]UOVXZfZOXZZ]̀UR̂OVTOVQRag

JKLMhKijkkjlmn
JKLMhMoOPQROSTUVWXYVTWOpXWWXUVZOVTOVQROqpURWOXÛOrWYQ]VRYVOVQXVOaXVRW]X[ZOXÛORsd]_aRUVO\dWU]ZQR̂OdÛRWOVQRO
STUVWXYVOp][[OtROT\ÒTT̂OsdX[]VcOXÛOURpOdU[RZZOVQROSTUVWXYVOuTYdaRUVZOWRsd]WROTWO_RWa]VOTVQRWp]ZRgOPQRO
STUVWXYVTWO\dWVQRWOpXWWXUVZOVQXVOVQROeTWfOp][[OYTU\TWaOVTOVQROWRsd]WRaRUVZOT\OVQROSTUVWXYVOuTYdaRUVZOXÛOp][[OtRO
\WRRO\WTaÔR\RYVZvORwYR_VO\TWOVQTZRO]UQRWRUVO]UOVQROsdX[]VcOT\OVQROeTWfOVQROSTUVWXYVOuTYdaRUVZOWRsd]WROTWO_RWa]VgO
eTWfvOaXVRW]X[ZvOTWORsd]_aRUVOUTVOYTU\TWa]ÙOVTOVQRZROWRsd]WRaRUVZOaXcOtROYTUZ]̂RWR̂ÔR\RYV]xRgOPQROSTUVWXYVTWbZO
pXWWXUVcORwY[d̂RZOWRaR̂cO\TWÔXaX̀ROTWÔR\RYVOYXdZR̂OtcOXtdZRvOX[VRWXV]TUZOVTOVQROeTWfOUTVORwRYdVR̂OtcOVQRO
STUVWXYVTWvO]a_WT_RWOTWO]UZd\\]Y]RUVOaX]UVRUXUYRvO]a_WT_RWOT_RWXV]TUvOTWOUTWaX[OpRXWOXÛOVRXWOXÛOUTWaX[OdZX̀RgOy\O
WRsd]WR̂OtcOVQROrWYQ]VRYVvOVQROSTUVWXYVTWOZQX[[O\dWU]ZQOZXV]Z\XYVTWcORx]̂RUYROXZOVTOVQROf]ÛOXÛOsdX[]VcOT\OaXVRW]X[ZO
XÛORsd]_aRUVg

JKLMhMzOr[[OaXVRW]X[vORsd]_aRUVvOTWOTVQRWOZ_RY]X[OpXWWXUV]RZOWRsd]WR̂OtcOVQROSTUVWXYVOuTYdaRUVZOZQX[[OtRO]ZZdR̂O]UOVQRO
UXaROT\OVQROqpURWvOTWOZQX[[OtROVWXUZ\RWXt[ROVTOVQROqpURWvOXÛOZQX[[OYTaaRUYRO]UOXYYTŴXUYROp]VQO{RYV]TUO|g}g~g

JKLM�K�j���
PQROSTUVWXYVTWOZQX[[O_XcOZX[RZvOYTUZdaRWvOdZROXÛOZ]a][XWOVXwRZO\TWOVQROeTWfO_WTx]̂R̂OtcOVQROSTUVWXYVTWOVQXVOXWRO
[R̀X[[cORUXYVR̂OpQRUOt]̂ZOXWROWRYR]xR̂OTWOUR̀TV]XV]TUZOYTUY[d̂R̂vOpQRVQRWOTWOUTVOcRVOR\\RYV]xROTWOaRWR[cOZYQR̂d[R̂O
VTÒTO]UVTOR\\RYVg

JKLM�K��k��m��K�����K��m����Kjl�K������jl��K��m�K�j��
JKLM�MoO�U[RZZOTVQRWp]ZRO_WTx]̂R̂O]UOVQROSTUVWXYVOuTYdaRUVZvOVQROSTUVWXYVTWOZQX[[OZRYdWROXÛO_XcO\TWOVQROtd][̂]ÙO
_RWa]VOXZOpR[[OXZO\TWOTVQRWO_RWa]VZvO\RRZvO[]YRUZRZvOXÛO]UZ_RYV]TUZOtcÒTxRWUaRUVOX̀RUY]RZOURYRZZXWcO\TWO_WT_RWO
RwRYdV]TUOXÛOYTa_[RV]TUOT\OVQROeTWfOVQXVOXWROYdZVTaXW][cOZRYdWR̂OX\VRWORwRYdV]TUOT\OVQROSTUVWXYVOXÛO[R̀X[[cO
WRsd]WR̂OXVOVQROV]aROt]̂ZOXWROWRYR]xR̂OTWOUR̀TV]XV]TUZOYTUY[d̂R̂g

JKLM�MzOPQROSTUVWXYVTWOZQX[[OYTa_[cOp]VQOXÛÒ]xROUTV]YRZOWRsd]WR̂OtcOX__[]YXt[RO[XpZvOZVXVdVRZvOTŴ]UXUYRZvOYT̂RZvO
Wd[RZOXÛOWR̀d[XV]TUZvOXÛO[Xp\d[OTŴRWZOT\O_dt[]YOXdVQTW]V]RZOX__[]YXt[ROVTO_RW\TWaXUYROT\OVQROeTWfg

JKLM�MLOy\OVQROSTUVWXYVTWO_RW\TWaZOeTWfOfUTp]ÙO]VOVTOtROYTUVWXWcOVTOX__[]YXt[RO[XpZvOZVXVdVRZvOTŴ]UXUYRZvOYT̂RZvO
Wd[RZOXÛOWR̀d[XV]TUZvOTWO[Xp\d[OTŴRWZOT\O_dt[]YOXdVQTW]V]RZvOVQROSTUVWXYVTWOZQX[[OXZZdaROX__WT_W]XVROWRZ_TUZ]t][]VcO
\TWOZdYQOeTWfOXÛOZQX[[OtRXWOVQROYTZVZOXVVW]tdVXt[ROVTOYTWWRYV]TUg

JKLM�MNK��l��j���K�kK�l�l��lK��l��m��l�
y\OVQROSTUVWXYVTWORUYTdUVRWZOYTÛ]V]TUZOXVOVQROZ]VROVQXVOXWRO���OZdtZdW\XYROTWOTVQRWp]ZROYTUYRX[R̂O_QcZ]YX[OYTÛ]V]TUZO
VQXVÔ]\\RWOaXVRW]X[[cO\WTaOVQTZRO]Û]YXVR̂O]UOVQROSTUVWXYVOuTYdaRUVZOTWO���OdUfUTpUO_QcZ]YX[OYTÛ]V]TUZOT\OXUO
dUdZdX[OUXVdWROVQXVÔ]\\RWOaXVRW]X[[cO\WTaOVQTZROTŴ]UXW][cO\TdÛOVTORw]ZVOXÛÒRURWX[[cOWRYT̀U]�R̂OXZO]UQRWRUVO]UO
YTUZVWdYV]TUOXYV]x]V]RZOT\OVQROYQXWXYVRWO_WTx]̂R̂O\TWO]UOVQROSTUVWXYVOuTYdaRUVZvOVQROSTUVWXYVTWOZQX[[O_WTa_V[cO
_WTx]̂ROUTV]YROVTOVQROqpURWOXÛOVQROrWYQ]VRYVOtR\TWROYTÛ]V]TUZOXWRÔ]ZVdWtR̂OXÛO]UOUTORxRUVO[XVRWOVQXUO�~ÔXcZO
X\VRWO\]WZVOTtZRWxXUYROT\OVQROYTÛ]V]TUZgOPQROrWYQ]VRYVOp][[O_WTa_V[cO]UxRZV]̀XVROZdYQOYTÛ]V]TUZOXÛvO]\OVQROrWYQ]VRYVO
R̂VRWa]URZOVQXVOVQRcÔ]\\RWOaXVRW]X[[cOXÛOYXdZROXUO]UYWRXZROTWÔRYWRXZRO]UOVQROSTUVWXYVTWbZOYTZVOT\vOTWOV]aROWRsd]WR̂O
\TWvO_RW\TWaXUYROT\OXUcO_XWVOT\OVQROeTWfvOp][[OWRYTaaRÛOVQXVOXUORsd]VXt[ROX̂�dZVaRUVOtROaX̂RO]UOVQROSTUVWXYVO{daO
TWOSTUVWXYVOP]aRvOTWOtTVQgOy\OVQROrWYQ]VRYVÔRVRWa]URZOVQXVOVQROYTÛ]V]TUZOXVOVQROZ]VROXWROUTVOaXVRW]X[[cÔ]\\RWRUVO\WTaO
VQTZRO]Û]YXVR̂O]UOVQROSTUVWXYVOuTYdaRUVZOXÛOVQXVOUTOYQXÙRO]UOVQROVRWaZOT\OVQROSTUVWXYVO]ZO�dZV]\]R̂vOVQROrWYQ]VRYVO
ZQX[[O_WTa_V[cOUTV]\cOVQROqpURWOXÛOSTUVWXYVTWvOZVXV]ÙOVQROWRXZTUZgOy\OR]VQRWO_XWVcÔ]Z_dVRZOVQROrWYQ]VRYVbZO
R̂VRWa]UXV]TUOTWOWRYTaaRÛXV]TUvOVQXVO_XWVcOaXcOZdta]VOXOS[X]aOXZO_WTx]̂R̂O]UOrWV]Y[RO��g

JKLM�MhOy\vO]UOVQROYTdWZROT\OVQROeTWfvOVQROSTUVWXYVTWORUYTdUVRWZOQdaXUOWRaX]UZOTWOWRYT̀U]�RZOVQRORw]ZVRUYROT\OtdW]X[O
aXWfRWZvOXWYQXRT[T̀]YX[OZ]VRZOTWOpRV[XÛZOUTVO]Û]YXVR̂O]UOVQROSTUVWXYVOuTYdaRUVZvOVQROSTUVWXYVTWOZQX[[O]aaR̂]XVR[cO
ZdZ_RÛOXUcOT_RWXV]TUZOVQXVOpTd[̂OX\\RYVOVQRaOXÛOZQX[[OUTV]\cOVQROqpURWOXÛOrWYQ]VRYVgO�_TUOWRYR]_VOT\OZdYQO
UTV]YRvOVQROqpURWOZQX[[O_WTa_V[cOVXfROXUcOXYV]TUOURYRZZXWcOVTOTtVX]UÒTxRWUaRUVX[OXdVQTW]�XV]TUOWRsd]WR̂OVTOWRZdaRO
VQROT_RWXV]TUZgOPQROSTUVWXYVTWOZQX[[OYTUV]UdROVTOZdZ_RÛOZdYQOT_RWXV]TUZOdUV][OTVQRWp]ZRO]UZVWdYVR̂OtcOVQROqpURWOtdVO
ZQX[[OYTUV]UdROp]VQOX[[OTVQRWOT_RWXV]TUZOVQXVÔTOUTVOX\\RYVOVQTZROWRaX]UZOTWO\RXVdWRZgO�RsdRZVZO\TWOX̂�dZVaRUVZO]UOVQRO
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JKLMNOPMQRSTQOLUQJKLMNOPMQVWTXQONWYWLZQ[NKTQM\XQX]WYMXLPXQK[QYSP\QNXTOWLYQKNQ[XOMSNXYQTÔQ_XQTOUXQOYQ̀NKaWUXUQWLQ
bNMWPcXQdef

ghijkhlmmnopqrst
ghijkjuQV\XQJKLMNOPMKNQY\OccQWLPcSUXQWLQM\XQJKLMNOPMQRSTQOccQOccKvOLPXYQYMOMXUQWLQM\XQJKLMNOPMQwKPSTXLMYfQxMXTYQ
PKaXNXUQ_̂QOccKvOLPXYQY\OccQ_XQYS̀ c̀WXUQ[KNQYSP\QOTKSLMYQOLUQ_̂QYSP\Q̀XNYKLYQKNQXLMWMWXYQOYQM\XQyvLXNQTÔQUWNXPMzQ
_SMQM\XQJKLMNOPMKNQY\OccQLKMQ_XQNX{SWNXUQMKQXT̀ cK̂Q̀XNYKLYQKNQXLMWMWXYQMKQv\KTQM\XQJKLMNOPMKNQ\OYQNXOYKLO_cXQ
K_|XPMWKLf

ghijkj}Q~LcXYYQKM\XNvWYXQ̀NKaWUXUQWLQM\XQJKLMNOPMQwKPSTXLMYz
juQQQQOccKvOLPXYQY\OccQPKaXNQM\XQPKYMQMKQM\XQJKLMNOPMKNQK[QTOMXNWOcYQOLUQX{SẀTXLMQUXcWaXNXUQOMQM\XQYWMXQOLUQ

OccQNX{SWNXUQMO]XYzQcXYYQÒ c̀WPO_cXQMNOUXQUWYPKSLMY�
j}QQQQJKLMNOPMKN�YQPKYMYQ[KNQSLcKOUWLZQOLUQ\OLUcWLZQOMQM\XQYWMXzQcO_KNzQWLYMOccOMWKLQPKYMYzQKaXN\XOUzQ̀NK[WMzQOLUQ

KM\XNQX]̀XLYXYQPKLMXT̀ cOMXUQ[KNQYMOMXUQOccKvOLPXQOTKSLMYQY\OccQ_XQWLPcSUXUQWLQM\XQJKLMNOPMQRSTQ_SMQ
LKMQWLQM\XQOccKvOLPXY�QOLU

jiQQQQv\XLXaXNQPKYMYQONXQTKNXQM\OLQKNQcXYYQM\OLQOccKvOLPXYzQM\XQJKLMNOPMQRSTQY\OccQ_XQOU|SYMXUQOPPKNUWLZĉQ
_̂QJ\OLZXQyNUXNfQV\XQOTKSLMQK[QM\XQJ\OLZXQyNUXNQY\OccQNX[cXPMQ�d�QM\XQUW[[XNXLPXQ_XMvXXLQOPMSOcQ
PKYMYQOLUQM\XQOccKvOLPXYQSLUXNQRXPMWKLQ�f�f�fdQOLUQ���QP\OLZXYQWLQJKLMNOPMKN�YQPKYMYQSLUXNQRXPMWKLQ
�f�f�f�f

ghijkjiQ�OMXNWOcYQOLUQX{SẀTXLMQSLUXNQOLQOccKvOLPXQY\OccQ_XQYXcXPMXUQ_̂QM\XQyvLXNQvWM\QNXOYKLO_cXQ̀NKT̀ MLXYYf

ghij�h���s��q�sq�sq�
ghij�juQV\XQJKLMNOPMKNQY\OccQXT̀ cK̂QOQPKT̀ XMXLMQYS̀XNWLMXLUXLMQOLUQLXPXYYON̂QOYYWYMOLMYQv\KQY\OccQ_XQWLQOMMXLUOLPXQ
OMQM\XQ�NK|XPMQYWMXQUSNWLZQ̀XN[KNTOLPXQK[QM\XQ�KN�fQV\XQYS̀XNWLMXLUXLMQY\OccQNX̀NXYXLMQM\XQJKLMNOPMKNzQOLUQ
PKTTSLWPOMWKLYQZWaXLQMKQM\XQYS̀XNWLMXLUXLMQY\OccQ_XQOYQ_WLUWLZQOYQW[QZWaXLQMKQM\XQJKLMNOPMKNf

ghij�j}hV\XQJKLMNOPMKNzQOYQYKKLQOYQ̀NOPMWPO_cXQO[MXNQOvONUQK[QM\XQJKLMNOPMzQY\OccQLKMW[̂QM\XQyvLXNQOLUQbNP\WMXPMQK[QM\XQ
LOTXQOLUQ{SOcW[WPOMWKLYQK[QOQ̀NK̀KYXUQYS̀XNWLMXLUXLMfQ�WM\WLQd�QUÔYQK[QNXPXẀMQK[QM\XQWL[KNTOMWKLzQM\XQbNP\WMXPMQ
TÔQLKMW[̂QM\XQJKLMNOPMKNzQYMOMWLZQv\XM\XNQM\XQyvLXNQKNQM\XQbNP\WMXPMQ�d�Q\OYQNXOYKLO_cXQK_|XPMWKLQMKQM\XQ̀NK̀KYXUQ
YS̀XNWLMXLUXLMQKNQ���QNX{SWNXYQOUUWMWKLOcQMWTXQ[KNQNXaWXvfQ�OWcSNXQK[QM\XQbNP\WMXPMQMKQ̀NKaWUXQLKMWPXQvWM\WLQM\XQd��UÔQ
X̀NWKUQY\OccQPKLYMWMSMXQLKMWPXQK[QLKQNXOYKLO_cXQK_|XPMWKLf

ghij�jiQV\XQJKLMNOPMKNQY\OccQLKMQXT̀ cK̂QOQ̀NK̀KYXUQYS̀XNWLMXLUXLMQMKQv\KTQM\XQyvLXNQKNQbNP\WMXPMQ\OYQTOUXQ
NXOYKLO_cXQOLUQMWTXĉQK_|XPMWKLfQV\XQJKLMNOPMKNQY\OccQLKMQP\OLZXQM\XQYS̀XNWLMXLUXLMQvWM\KSMQM\XQyvLXN�YQPKLYXLMzQ
v\WP\QY\OccQLKMQSLNXOYKLO_ĉQ_XQvWM\\XcUQKNQUXcÔXUf

ghiju�h�nq��pr�n��th�nqt���r��nqhpq�h�������pmh�r�s��mst
ghiju�juQV\XQJKLMNOPMKNzQ̀NKT̀ MĉQO[MXNQ_XWLZQOvONUXUQM\XQJKLMNOPMzQY\OccQYS_TWMQ[KNQM\XQyvLXN�YQOLUQbNP\WMXPM�YQ
WL[KNTOMWKLQOQJKLMNOPMKN�YQPKLYMNSPMWKLQYP\XUScXQ[KNQM\XQ�KN�fQV\XQYP\XUScXQY\OccQPKLMOWLQUXMOWcQÒ ǸK̀NWOMXQ[KNQM\XQ
�NK|XPMzQWLPcSUWLZQ�d�QM\XQUOMXQK[QPKTTXLPXTXLMQK[QM\XQ�KN�zQWLMXNWTQYP\XUScXQTWcXYMKLXQUOMXYzQOLUQM\XQUOMXQK[Q
RS_YMOLMWOcQJKT̀ cXMWKL�Q���QOLQÒ K̀NMWKLTXLMQK[QM\XQ�KN�Q_̂QPKLYMNSPMWKLQOPMWaWM̂�QOLUQ���QM\XQMWTXQNX{SWNXUQ[KNQ
PKT̀ cXMWKLQK[QXOP\Q̀KNMWKLQK[QM\XQ�KN�fQV\XQYP\XUScXQY\OccQ̀NKaWUXQ[KNQM\XQKNUXNĉQ̀NKZNXYYWKLQK[QM\XQ�KN�QMKQ
PKT̀ cXMWKLQOLUQY\OccQLKMQX]PXXUQMWTXQcWTWMYQPSNNXLMQSLUXNQM\XQJKLMNOPMQwKPSTXLMYfQV\XQYP\XUScXQY\OccQ_XQNXaWYXUQOMQ
Ò ǸK̀NWOMXQWLMXNaOcYQOYQNX{SWNXUQ_̂QM\XQPKLUWMWKLYQK[QM\XQ�KN�QOLUQ�NK|XPMf

ghiju�j}QV\XQJKLMNOPMKNzQ̀NKT̀ MĉQO[MXNQ_XWLZQOvONUXUQM\XQJKLMNOPMQOLUQM\XNXO[MXNQOYQLXPXYYON̂QMKQTOWLMOWLQOQPSNNXLMQ
YS_TWMMOcQYP\XUScXzQY\OccQYS_TWMQOQYS_TWMMOcQYP\XUScXQ[KNQM\XQbNP\WMXPM�YQÒ ǸKaOcfQV\XQbNP\WMXPM�YQÒ ǸKaOcQY\OccQLKMQ
_XQSLNXOYKLO_ĉQUXcÔXUQKNQvWM\\XcUfQV\XQYS_TWMMOcQYP\XUScXQY\OccQ�d�Q_XQPKKNUWLOMXUQvWM\QM\XQJKLMNOPMKN�YQ
PKLYMNSPMWKLQYP\XUScXzQOLUQ���QOccKvQM\XQbNP\WMXPMQNXOYKLO_cXQMWTXQMKQNXaWXvQYS_TWMMOcYfQx[QM\XQJKLMNOPMKNQ[OWcYQMKQ
YS_TWMQOQYS_TWMMOcQYP\XUScXzQKNQ[OWcYQMKQ̀NKaWUXQYS_TWMMOcYQWLQOPPKNUOLPXQvWM\QM\XQÒ ǸKaXUQYS_TWMMOcQYP\XUScXzQM\XQ
JKLMNOPMKNQY\OccQLKMQ_XQXLMWMcXUQMKQOL̂QWLPNXOYXQWLQJKLMNOPMQRSTQKNQX]MXLYWKLQK[QJKLMNOPMQVWTXQ_OYXUQKLQM\XQMWTXQ
NX{SWNXUQ[KNQNXaWXvQK[QYS_TWMMOcYf

ghiju�jiQV\XQJKLMNOPMKNQY\OccQ̀XN[KNTQM\XQ�KN�QWLQZXLXNOcQOPPKNUOLPXQvWM\QM\XQTKYMQNXPXLMQYP\XUScXYQYS_TWMMXUQMKQ
M\XQyvLXNQOLUQbNP\WMXPMf
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JKLMNNKOPQRSTUVWKXUYKZXS[\TWKXVKV]TKẐVT
_̀abcdefghifdgbj̀hkkblhmabhnhokhpkaqbhfbf̀abrgdsaifbjofaqbf̀abcdefghifbtdiulaefjqboeikuvoewbc̀hewabxgvagjqb
cdejfguifodebc̀hewabtogaifonajqbhevbdf̀agbydvozoihfodejqboebwddvbdgvagbhevblhgmavbiuggaefk{bfdboevoihfabzoakvb
ìhewajbhevbjakaifodejblhvabvugoewbidejfguifodeqbhevbf̀abh||gdnavb}̀d|btgh~oewjqbrgdvuifbthfhqb}hl|kajqbhevb
jolokhgbga�uogavbjuploffhkj�b_̀ajabj̀hkkbpaboebakaifgdeoibzdglbdgb|h|agbid|{qbhnhokhpkabfdbf̀ab�gìofaifbhevbx~eagqb
hevbvakonagavbfdbf̀ab�gìofaifbzdgbjuploffhkbfdbf̀abx~eagbu|debidl|kafodebdzbf̀ab�dgmbhjbhbgaidgvbdzbf̀ab�dgmbhjb
idejfguifav�

JKLMN�KZ]P[KO�X�̂U�W�K��PYRQVKOXVXKXUYKZXS[\TW
JKLMN�MNb}̀d|btgh~oewjbhgabvgh~oewjqbvohwghljqbjìavukajqbhevbdf̀agbvhfhbj|aiohkk{b|ga|hgavbzdgbf̀ab�dgmbp{bf̀ab
cdefghifdgbdgbhb}upidefghifdgqb}up�jupidefghifdgqblheuzhifugagqbju||koagqbdgbvojfgopufdgbfdbokkujfghfabjdlab|dgfodebdzb
f̀ab�dgm�

JKLMN�M�brgdvuifbthfhbhgabokkujfghfodejqbjfhevhgvbjìavukajqb|agzdglheiabìhgfjqboejfguifodejqbpgdìugajqbvohwghljqb
hevbdf̀agboezdglhfodebzugeoj̀avbp{bf̀abcdefghifdgbfdbokkujfghfablhfagohkjbdgba�uo|laefbzdgbjdlab|dgfodebdzbf̀ab�dgm�

JKLMN�MLb}hl|kajbhgab|̀{joihkba�hl|kajbf̀hfbokkujfghfablhfagohkjqba�uo|laefqbdgb~dgmlhej̀o|qbhevbajfhpkoj̀bjfhevhgvjb
p{b~̀oìbf̀ab�dgmb~okkbpabsuvwav�

JKLMN�M�b}̀d|btgh~oewjqbrgdvuifbthfhqb}hl|kajqbhevbjolokhgbjuploffhkjbhgabedfbcdefghifbtdiulaefj�b_̀aogb|ug|djab
ojbfdbvaldejfghfab̀d~bf̀abcdefghifdgb|gd|djajbfdbidezdglbfdbf̀aboezdglhfodebwonaebhevbf̀abvajowebideia|fba�|gajjavb
oebf̀abcdefghifbtdiulaefjbzdgbf̀djab|dgfodejbdzbf̀ab�dgmbzdgb~̀oìbf̀abcdefghifbtdiulaefjbga�uogabjuploffhkj�b
�anoa~bp{bf̀ab�gìofaifbojbjupsaifbfdbf̀abkolofhfodejbdzb}aifodeb������b�ezdglhfodehkbjuploffhkjbu|deb~̀oìbf̀ab
�gìofaifbojbedfba�|aifavbfdbfhmabgaj|dejonabhifodeblh{bpabjdbovaefozoavboebf̀abcdefghifbtdiulaefj�b}uploffhkjbf̀hfb
hgabedfbga�uogavbp{bf̀abcdefghifbtdiulaefjblh{bpabgafugeavbp{bf̀ab�gìofaifb~of̀dufbhifode�

JKLMN�M�b_̀abcdefghifdgbj̀hkkbganoa~bzdgbidl|koheiab~of̀bf̀abcdefghifbtdiulaefjqbh||gdnaqbhevbjuplofbfdbf̀ab
�gìofaifqb}̀d|btgh~oewjqbrgdvuifbthfhqb}hl|kajqbhevbjolokhgbjuploffhkjbga�uogavbp{bf̀abcdefghifbtdiulaefjqboeb
hiidgvheiab~of̀bf̀abjuploffhkbjìavukabh||gdnavbp{bf̀ab�gìofaifbdgqboebf̀abhpjaeiabdzbhebh||gdnavbjuploffhkb
jìavukaqb~of̀bgahjdehpkab|gdl|feajjbhevboebjuìbja�uaeiabhjbfdbihujabedbvakh{boebf̀ab�dgmbdgboebf̀abhifonofoajbdzb
f̀abx~eagbdgbdzb}a|hghfabcdefghifdgj�

JKLMN�M�b�{bjuploffoewb}̀d|btgh~oewjqbrgdvuifbthfhqb}hl|kajqbhevbjolokhgbjuploffhkjqbf̀abcdefghifdgbga|gajaefjbfdb
f̀abx~eagbhevb�gìofaifbf̀hfbf̀abcdefghifdgb̀hjb���bganoa~avbhevbh||gdnavbf̀alqb���bvafagloeavbhevbnagozoavb
lhfagohkjqbzoakvblahjugalaefjbhevbzoakvbidejfguifodebigofagohbgakhfavbf̀agafdqbdgb~okkbvdbjdqbhevb���bìaimavbhevb
iddgvoehfavbf̀aboezdglhfodebidefhoeavb~of̀oebjuìbjuploffhkjb~of̀bf̀abga�uogalaefjbdzbf̀ab�dgmbhevbdzbf̀abcdefghifb
tdiulaefj�

JKLMN�M�b_̀abcdefghifdgbj̀hkkb|agzdglbedb|dgfodebdzbf̀ab�dgmbzdgb~̀oìbf̀abcdefghifbtdiulaefjbga�uogabjuploffhkb
hevbganoa~bdzb}̀d|btgh~oewjqbrgdvuifbthfhqb}hl|kajqbdgbjolokhgbjuploffhkjqbuefokbf̀abgaj|aifonabjuploffhkb̀hjbpaaeb
h||gdnavbp{bf̀ab�gìofaif�

JKLMN�M�b_̀ab�dgmbj̀hkkbpaboebhiidgvheiab~of̀bh||gdnavbjuploffhkjba�ia|fbf̀hfbf̀abcdefghifdgbj̀hkkbedfbpabgakoanavbdzb
gaj|dejopokof{bzdgbvanohfodejbzgdlbf̀abga�uogalaefjbdzbf̀abcdefghifbtdiulaefjbp{bf̀ab�gìofaif�jbh||gdnhkbdzb}̀d|b
tgh~oewjqbrgdvuifbthfhqb}hl|kajqbdgbjolokhgbjuploffhkjqbuekajjbf̀abcdefghifdgb̀hjbj|aiozoihkk{bedfozoavbf̀ab�gìofaifb
dzbjuìbvanohfodebhfbf̀abfolabdzbjuploffhkbhevb���bf̀ab�gìofaifb̀hjbwonaeb~goffaebh||gdnhkbfdbf̀abj|aiozoibvanohfodebhjb
hbloedgbìhewaboebf̀ab�dgmqbdgb���bhbc̀hewabxgvagbdgbcdejfguifodebc̀hewabtogaifonab̀hjbpaaebojjuavbhuf̀dgo�oewb
f̀abvanohfode�b_̀abcdefghifdgbj̀hkkbedfbpabgakoanavbdzbgaj|dejopokof{bzdgbaggdgjbdgbdlojjodejboeb}̀d|btgh~oewjqb
rgdvuifbthfhqb}hl|kajqbdgbjolokhgbjuploffhkjqbp{bf̀ab�gìofaif�jbh||gdnhkbf̀agadz�

JKLMN�M�b_̀abcdefghifdgbj̀hkkbvogaifbj|aiozoibhffaefodeqboeb~gofoewbdgbdebgajuploffavb}̀d|btgh~oewjqbrgdvuifbthfhqb
}hl|kajqbdgbjolokhgbjuploffhkjqbfdbganojodejbdf̀agbf̀hebf̀djabga�uajfavbp{bf̀ab�gìofaifbdeb|ganodujbjuploffhkj�b�ebf̀ab
hpjaeiabdzbjuìbedfoiaqbf̀ab�gìofaif�jbh||gdnhkbdzbhbgajuplojjodebj̀hkkbedfbh||k{bfdbjuìbganojodej�

JKLMN�MN�b_̀abcdefghifdgbj̀hkkbedfbpabga�uogavbfdb|gdnovab|gdzajjodehkbjagnoiajbf̀hfbidejfofufabf̀ab|ghifoiabdzb
hgìofaifugabdgbaewoeaagoewbuekajjbjuìbjagnoiajbhgabj|aiozoihkk{bga�uogavbp{bf̀abcdefghifbtdiulaefjbzdgbhb|dgfodebdzb
f̀ab�dgmbdgbuekajjbf̀abcdefghifdgbeaavjbfdb|gdnovabjuìbjagnoiajboebdgvagbfdbihgg{bdufbf̀abcdefghifdg�jb
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JKLMNOLPQPRPSPKLTUNJTVNOLSJWVSPNOTXKYOLZTXKS[N\LZTSKV[OP]WKLZTLK]WKOVKLZTYO\TMJNVK\WJKL̂T_[KT̀NOSJYVSNJTL[YRRTONSTQKT
JK]WPJK\TSNTMJNaP\KTMJNUKLLPNOYRTLKJaPVKLTPOTaPNRYSPNOTNUTYMMRPVYQRKTRYb̂

cdefghfgifgTjUTMJNUKLLPNOYRT\KLPkOTLKJaPVKLTNJTVKJSPUPVYSPNOLTQlTYT\KLPkOTMJNUKLLPNOYRTJKRYSK\TSNTLlLSKXLZTXYSKJPYRLZTNJT
K]WPMXKOSTYJKTLMKVPUPVYRRlTJK]WPJK\TNUTS[KT̀NOSJYVSNJTQlTS[KT̀NOSJYVSTmNVWXKOSLZTS[KTnbOKJTYO\TS[KToJV[PSKVSTbPRRT
LMKVPUlTYRRTMKJUNJXYOVKTYO\T\KLPkOTVJPSKJPYTS[YSTLWV[TLKJaPVKLTXWLSTLYSPLUl̂T_[KT̀NOSJYVSNJTL[YRRTQKTKOSPSRK\TSNTJKRlT
WMNOTS[KTY\K]WYVlTYO\TYVVWJYVlTNUTS[KTMKJUNJXYOVKTYO\T\KLPkOTVJPSKJPYTMJNaP\K\TPOTS[KT̀NOSJYVSTmNVWXKOSL̂T_[KT
ǸOSJYVSNJTL[YRRTVYWLKTLWV[TLKJaPVKLTNJTVKJSPUPVYSPNOLTSNTQKTMJNaP\K\TQlTYOTYMMJNMJPYSKRlTRPVKOLK\T\KLPkOT
MJNUKLLPNOYRZTb[NLKTLPkOYSWJKTYO\TLKYRTL[YRRTYMMKYJTNOTYRRT\JYbPOkLZTVYRVWRYSPNOLZTLMKVPUPVYSPNOLZTVKJSPUPVYSPNOLZTp[NMT
mJYbPOkLZTYO\TNS[KJTLWQXPSSYRLTMJKMYJK\TQlTLWV[TMJNUKLLPNOYR̂Tp[NMTmJYbPOkLZTYO\TNS[KJTLWQXPSSYRLTJKRYSK\TSNTS[KT
qNJrZT\KLPkOK\TNJTVKJSPUPK\TQlTLWV[TMJNUKLLPNOYRZTPUTMJKMYJK\TQlTNS[KJLZTL[YRRTQKYJTLWV[TMJNUKLLPNOYRsLTbJPSSKOT
YMMJNaYRTb[KOTLWQXPSSK\TSNTS[KToJV[PSKVŜT_[KTnbOKJTYO\TS[KToJV[PSKVSTL[YRRTQKTKOSPSRK\TSNTJKRlTWMNOTS[KTY\K]WYVlT
YO\TYVVWJYVlTNUTS[KTLKJaPVKLZTVKJSPUPVYSPNOLZTYO\TYMMJNaYRLTMKJUNJXK\TNJTMJNaP\K\TQlTLWV[T\KLPkOTMJNUKLLPNOYRLZT
MJNaP\K\TS[KTnbOKJTYO\ToJV[PSKVST[YaKTLMKVPUPK\TSNTS[KT̀NOSJYVSNJTS[KTMKJUNJXYOVKTYO\T\KLPkOTVJPSKJPYTS[YSTLWV[T
LKJaPVKLTXWLSTLYSPLUl̂TtWJLWYOSTSNTS[PLTpKVSPNOTûvŵvxZTS[KToJV[PSKVSTbPRRTJKaPKbTYO\TYMMJNaKTNJTSYrKTNS[KJT
YMMJNMJPYSKTYVSPNOTNOTLWQXPSSYRLTNORlTUNJTS[KTRPXPSK\TMWJMNLKTNUTV[KVrPOkTUNJTVNOUNJXYOVKTbPS[TPOUNJXYSPNOTkPaKOT
YO\TS[KT\KLPkOTVNOVKMSTKyMJKLLK\TPOTS[KT̀NOSJYVSTmNVWXKOSL̂

cdefghfgifhTjUTS[KT̀NOSJYVSTmNVWXKOSLTJK]WPJKTS[KT̀NOSJYVSNJsLT\KLPkOTMJNUKLLPNOYRTSNTVKJSPUlTS[YSTS[KTqNJrT[YLTQKKOT
MKJUNJXK\TPOTYVVNJ\YOVKTbPS[TS[KT\KLPkOTVJPSKJPYZTS[KT̀NOSJYVSNJTL[YRRTUWJOPL[TLWV[TVKJSPUPVYSPNOLTSNTS[KToJV[PSKVSTYST
S[KTSPXKTYO\TPOTS[KTUNJXTLMKVPUPK\TQlTS[KToJV[PSKVŜ

cdefgedz{|d}~d���|
_[KT̀NOSJYVSNJTL[YRRTVNOUPOKTNMKJYSPNOLTYSTS[KTLPSKTSNTYJKYLTMKJXPSSK\TQlTYMMRPVYQRKTRYbLZTLSYSWSKLZTNJ\POYOVKLZTVN\KLZT
JWRKLTYO\TJKkWRYSPNOLZTRYbUWRTNJ\KJLTNUTMWQRPVTYWS[NJPSPKLZTYO\TS[KT̀NOSJYVSTmNVWXKOSLTYO\TL[YRRTONSTWOJKYLNOYQRlT
KOVWXQKJTS[KTLPSKTbPS[TXYSKJPYRLTNJTK]WPMXKOŜ

cdefg�d�������d���d��������
cdefg�fgT_[KT̀NOSJYVSNJTL[YRRTQKTJKLMNOLPQRKTUNJTVWSSPOkZTUPSSPOkZTNJTMYSV[POkTJK]WPJK\TSNTVNXMRKSKTS[KTqNJrTNJTSNT
XYrKTPSLTMYJSLTUPSTSNkKS[KJTMJNMKJRl̂ToRRTYJKYLTJK]WPJPOkTVWSSPOkZTUPSSPOkZTNJTMYSV[POkTL[YRRTQKTJKLSNJK\TSNTS[KTVNO\PSPNOT
KyPLSPOkTMJPNJTSNTS[KTVWSSPOkZTUPSSPOkZTNJTMYSV[POkZTWORKLLTNS[KJbPLKTJK]WPJK\TQlTS[KT̀NOSJYVSTmNVWXKOSL̂

cdefg�fhT_[KT̀NOSJYVSNJTL[YRRTONST\YXYkKTNJTKO\YOkKJTYTMNJSPNOTNUTS[KTqNJrTNJTUWRRlTNJTMYJSPYRRlTVNXMRKSK\T
VNOLSJWVSPNOTNUTS[KTnbOKJTNJTpKMYJYSKT̀NOSJYVSNJLTQlTVWSSPOkZTMYSV[POkZTNJTNS[KJbPLKTYRSKJPOkTLWV[TVNOLSJWVSPNOZTNJT
QlTKyVYaYSPNÔT_[KT̀NOSJYVSNJTL[YRRTONSTVWSTNJTNS[KJbPLKTYRSKJTVNOLSJWVSPNOTQlTS[KTnbOKJTNJTYTpKMYJYSKT̀NOSJYVSNJT
KyVKMSTbPS[TbJPSSKOTVNOLKOSTNUTS[KTnbOKJTYO\TNUTS[KTpKMYJYSKT̀NOSJYVSNĴT̀NOLKOSTL[YRRTONSTQKTWOJKYLNOYQRlT
bPS[[KR\̂T_[KT̀NOSJYVSNJTL[YRRTONSTWOJKYLNOYQRlTbPS[[NR\ZTUJNXTS[KTnbOKJTNJTYTpKMYJYSKT̀NOSJYVSNJZTPSLTVNOLKOSTSNT
VWSSPOkTNJTNS[KJbPLKTYRSKJPOkTS[KTqNJr̂

cdefg�d��|�����dz�
cdefg�fgT_[KT̀NOSJYVSNJTL[YRRTrKKMTS[KTMJKXPLKLTYO\TLWJJNWO\POkTYJKYTUJKKTUJNXTYVVWXWRYSPNOTNUTbYLSKTXYSKJPYRLTYO\T
JWQQPL[TVYWLK\TQlTNMKJYSPNOLTWO\KJTS[KT̀NOSJYVŜToSTVNXMRKSPNOTNUTS[KTqNJrZTS[KT̀NOSJYVSNJTL[YRRTJKXNaKTbYLSKT
XYSKJPYRLZTJWQQPL[ZTS[KT̀NOSJYVSNJsLTSNNRLZTVNOLSJWVSPNOTK]WPMXKOSZTXYV[POKJlZTYO\TLWJMRWLTXYSKJPYRLTUJNXTYO\TYQNWST
S[KTtJN�KVŜ

cdefg�fhTjUTS[KT̀NOSJYVSNJTUYPRLTSNTVRKYOTWMTYLTMJNaP\K\TPOTS[KT̀NOSJYVSTmNVWXKOSLZTS[KTnbOKJTXYlT\NTLNTYO\TS[KT
nbOKJTL[YRRTQKTKOSPSRK\TSNTJKPXQWJLKXKOSTUJNXTS[KT̀NOSJYVSNĴ

cdefg�d���|{{d�}d�}��
_[KT̀NOSJYVSNJTL[YRRTMJNaP\KTS[KTnbOKJTYO\ToJV[PSKVSTbPS[TYVVKLLTSNTS[KTqNJrTPOTMJKMYJYSPNOTYO\TMJNkJKLLTb[KJKaKJT
RNVYSK\̂

cdefg�d�}�����|{�d���|��{d���d�}�������{
_[KT̀NOSJYVSNJTL[YRRTMYlTYRRTJNlYRSPKLTYO\TRPVKOLKTUKKL̂T_[KT̀NOSJYVSNJTL[YRRT\KUKO\TLWPSLTNJTVRYPXLTUNJTPOUJPOkKXKOST
NUTVNMlJPk[SLTYO\TMYSKOSTJPk[SLTYO\TL[YRRT[NR\TS[KTnbOKJTYO\ToJV[PSKVST[YJXRKLLTUJNXTRNLLTNOTYVVNWOSTS[KJKNUZTQWST
L[YRRTONSTQKTJKLMNOLPQRKTUNJT\KUKOLKTNJTRNLLTb[KOTYTMYJSPVWRYJT\KLPkOZTMJNVKLLZTNJTMJN\WVSTNUTYTMYJSPVWRYJTXYOWUYVSWJKJT
NJTXYOWUYVSWJKJLTPLTJK]WPJK\TQlTS[KT̀NOSJYVSTmNVWXKOSLZTNJTb[KJKTS[KTVNMlJPk[STaPNRYSPNOLTYJKTVNOSYPOK\TPOT
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JKLMNOPQRSTUVWNXNWLYNZOQRSZKSZY[VKS\ZW]̂ VOYQSUKVULKV\S_̀SY[VSaMOVKSZKSbKW[NYVWYcSdZMVeVKRSNXSLOSNOXKNOPV̂VOYSZXSLS
WZÙKNP[YSZKSULYVOYSNQS\NQWZeVKV\S_̀RSZKŜL\VSfOZMOSYZRSY[VSgZOYKLWYZKRSY[VSgZOYKLWYZKSQ[LhhS_VSKVQUZOQN_hVSXZKSY[VS
hZQQS]OhVQQSY[VSNOXZK̂LYNZOSNQSUKẐ UYh̀SX]KONQ[V\SYZSY[VSbKW[NYVWYc

ijklmnjopqrsptutvwxtyp
ijklmnlmSzZSY[VSX]hhVQYSV{YVOYSUVK̂NYYV\S_̀ShLMRSY[VSgZOYKLWYZKSQ[LhhSNO\V̂ONX̀SLO\S[Zh\S[LK̂hVQQSY[VSaMOVKRS
bKW[NYVWYRSbKW[NYVWY|QSWZOQ]hYLOYQRSLO\SLPVOYQSLO\SV̂UhZ̀VVQSZXSLÒSZXSY[V̂SXKẐ SLO\SLPLNOQYSWhLN̂QRS\L̂LPVQRS
hZQQVQRSLO\SV{UVOQVQRSNOWh]\NOPS_]YSOZYShN̂NYV\SYZSLYYZKOV̀Q|SXVVQRSLKNQNOPSZ]YSZXSZKSKVQ]hYNOPSXKẐ SUVKXZK̂LOWVSZXSY[VS
}ZKfRSUKZeN\V\SY[LYSQ]W[SWhLN̂RS\L̂LPVRShZQQRSZKSV{UVOQVSNQSLYYKN_]YL_hVSYZS_Z\Nh̀SNO~]K̀RSQNWfOVQQRS\NQVLQVSZKS\VLY[RS
ZKSYZSNO~]K̀SYZSZKS\VQYK]WYNZOSZXSYLOPN_hVSUKZUVKỲS�ZY[VKSY[LOSY[VS}ZKfSNYQVhX�RS_]YSZOh̀SYZSY[VSV{YVOYSWL]QV\S_̀SY[VS
OVPhNPVOYSLWYQSZKSẐ NQQNZOQSZXSY[VSgZOYKLWYZKRSLST]_WZOYKLWYZKRSLÒZOVS\NKVWYh̀SZKSNO\NKVWYh̀SV̂UhZ̀V\S_̀SY[V̂RSZKS
LÒZOVSXZKSM[ZQVSLWYQSY[V̀ŜL̀S_VShNL_hVRSKVPLK\hVQQSZXSM[VY[VKSZKSOZYSQ]W[SWhLN̂RS\L̂LPVRShZQQRSZKSV{UVOQVSNQS
WL]QV\SNOSULKYS_̀SLSULKỲSNO\V̂ONXNV\S[VKV]O\VKcST]W[SZ_hNPLYNZOSQ[LhhSOZYS_VSWZOQYK]V\SYZSOVPLYVRSL_KN\PVRSZKSKV\]WVS
ZY[VKSKNP[YQSZKSZ_hNPLYNZOQSZXSNO\V̂ONỲSY[LYSMZ]h\SZY[VKMNQVSV{NQYSLQSYZSLSULKỲSZKSUVKQZOS\VQWKN_V\SNOSY[NQSTVWYNZOS
�c��c

ijklmnl�S�OSWhLN̂QSLPLNOQYSLÒSUVKQZOSZKSVOYNỲSNO\V̂ONXNV\S]O\VKSY[NQSTVWYNZOS�c��S_̀SLOSV̂UhZ̀VVSZXSY[VSgZOYKLWYZKRS
LST]_WZOYKLWYZKRSLÒZOVS\NKVWYh̀SZKSNO\NKVWYh̀SV̂UhZ̀V\S_̀SY[V̂RSZKSLÒZOVSXZKSM[ZQVSLWYQSY[V̀ŜL̀S_VShNL_hVRSY[VS
NO\V̂ONXNWLYNZOSZ_hNPLYNZOS]O\VKSTVWYNZOS�c��c�SQ[LhhSOZYS_VShN̂NYV\S_̀SLShN̂NYLYNZOSZOSL̂Z]OYSZKSỲUVSZXS\L̂LPVQRS
WẐ UVOQLYNZORSZKS_VOVXNYQSUL̀L_hVS_̀SZKSXZKSY[VSgZOYKLWYZKSZKSLST]_WZOYKLWYZKS]O\VKSMZKfVKQ|SWẐ UVOQLYNZOSLWYQRS
\NQL_NhNỲS_VOVXNYSLWYQRSZKSZY[VKSV̂UhZ̀VVS_VOVXNYSLWYQc

���o���j�jjj����o����
ij�lmj�rpr�w�
ij�lmlmSz[VSbKW[NYVWYSNQSY[VSUVKQZOSZKSVOYNỲSKVYLNOV\S_̀SY[VSaMOVKSU]KQ]LOYSYZSTVWYNZOS�c�c�SLO\SN\VOYNXNV\SLQSQ]W[SNOS
Y[VSbPKVV̂VOYc

ij�lml�SJ]YNVQRSKVQUZOQN_NhNYNVQRSLO\ShN̂NYLYNZOQSZXSL]Y[ZKNỲSZXSY[VSbKW[NYVWYSLQSQVYSXZKY[SNOSY[VSgZOYKLWYSJZW]̂ VOYQS
Q[LhhSOZYS_VSKVQYKNWYV\RŜZ\NXNV\RSZKSV{YVO\V\SMNY[Z]YSMKNYYVOSWZOQVOYSZXSY[VSaMOVKRSgZOYKLWYZKRSLO\SbKW[NYVWYcS
gZOQVOYSQ[LhhSOZYS_VS]OKVLQZOL_h̀SMNY[[Vh\c

ij�l�j�qstpt�x�wxtypjyujx�rj�ypx�wvx
ij�l�lmSz[VSbKW[NYVWYSMNhhSUKZeN\VSL\̂ NONQYKLYNZOSZXSY[VSgZOYKLWYSLQS\VQWKN_V\SNOSY[VSgZOYKLWYSJZW]̂ VOYQSLO\SMNhhS_VS
LOSaMOVK|QSKVUKVQVOYLYNeVS\]KNOPSWZOQYK]WYNZOS]OYNhSY[VS\LYVSY[VSbKW[NYVWYSNQQ]VQSY[VSXNOLhSgVKYNXNWLYVSXZKS�L̀ V̂OYcS
z[VSbKW[NYVWYSMNhhS[LeVSL]Y[ZKNỲSYZSLWYSZOS_V[LhXSZXSY[VSaMOVKSZOh̀SYZSY[VSV{YVOYSUKZeN\V\SNOSY[VSgZOYKLWYS
JZW]̂ VOYQc

ij�l�l�Sz[VSbKW[NYVWYSMNhhSeNQNYSY[VSQNYVSLYSNOYVKeLhQSLUUKZUKNLYVSYZSY[VSQYLPVSZXSWZOQYK]WYNZORSZKSLQSZY[VKMNQVSLPKVV\S
MNY[SY[VSaMOVKRSYZS_VWẐ VSPVOVKLhh̀SXL̂NhNLKSMNY[SY[VSUKZPKVQQSLO\S�]LhNỲSZXSY[VSUZKYNZOSZXSY[VS}ZKfSWẐ UhVYV\RS
LO\SYZS\VYVK̂NOVSNOSPVOVKLhSNXSY[VS}ZKfSZ_QVKeV\SNQS_VNOPSUVKXZK̂V\SNOSLŜLOOVKSNO\NWLYNOPSY[LYSY[VS}ZKfRSM[VOS
X]hh̀SWẐ UhVYV\RSMNhhS_VSNOSLWWZK\LOWVSMNY[SY[VSgZOYKLWYSJZW]̂ VOYQcSdZMVeVKRSY[VSbKW[NYVWYSMNhhSOZYS_VSKV�]NKV\SYZS
L̂fVSV{[L]QYNeVSZKSWZOYNO]Z]QSZO�QNYVSNOQUVWYNZOQSYZSW[VWfSY[VS�]LhNỲSZKS�]LOYNỲSZXSY[VS}ZKfcSz[VSbKW[NYVWYSMNhhS
OZYS[LeVSWZOYKZhSZeVKRSW[LKPVSZXRSZKSKVQUZOQN_NhNỲSXZKSY[VSWZOQYK]WYNZOŜVLOQRŜVY[Z\QRSYVW[ON�]VQRSQV�]VOWVQSZKS
UKZWV\]KVQRSZKSXZKSY[VSQLXVỲSUKVWL]YNZOQSLO\SUKZPKL̂QSNOSWZOOVWYNZOSMNY[SY[VS}ZKfRSQNOWVSY[VQVSLKVSQZhVh̀SY[VS
gZOYKLWYZK|QSKNP[YQSLO\SKVQUZOQN_NhNYNVQS]O\VKSY[VSgZOYKLWYSJZW]̂ VOYQc

ij�l�lkSaOSY[VS_LQNQSZXSY[VSQNYVSeNQNYQRSY[VSbKW[NYVWYSMNhhSfVVUSY[VSaMOVKSKVLQZOL_h̀SNOXZK̂V\SL_Z]YSY[VSUKZPKVQQSLO\S
�]LhNỲSZXSY[VSUZKYNZOSZXSY[VS}ZKfSWẐ UhVYV\RSLO\SUKẐ UYh̀SKVUZKYSYZSY[VSaMOVKS���SfOZMOS\VeNLYNZOQSXKẐ SY[VS
gZOYKLWYSJZW]̂ VOYQRS���SfOZMOS\VeNLYNZOQSXKẐ SY[VŜZQYSKVWVOYSWZOQYK]WYNZOSQW[V\]hVSQ]_̂ NYYV\S_̀SY[VSgZOYKLWYZKRS
LO\S���S\VXVWYQSLO\S\VXNWNVOWNVQSZ_QVKeV\SNOSY[VS}ZKfcSz[VSbKW[NYVWYSMNhhSOZYS_VSKVQUZOQN_hVSXZKSY[VSgZOYKLWYZK|QS
XLNh]KVSYZSUVKXZK̂SY[VS}ZKfSNOSLWWZK\LOWVSMNY[SY[VSKV�]NKV̂VOYQSZXSY[VSgZOYKLWYSJZW]̂ VOYQcSz[VSbKW[NYVWYSMNhhSOZYS
[LeVSWZOYKZhSZeVKSZKSW[LKPVSZXRSLO\SMNhhSOZYS_VSKVQUZOQN_hVSXZKSLWYQSZKSẐ NQQNZOQSZXRSY[VSgZOYKLWYZKRST]_WZOYKLWYZKQRS
ZKSY[VNKSLPVOYQSZKSV̂UhZ̀VVQRSZKSLÒSZY[VKSUVKQZOQSZKSVOYNYNVQSUVKXZK̂NOPSUZKYNZOQSZXSY[VS}ZKfc

ij�l�l�j�yss�ptvwxtyp�j
z[VSaMOVKSLO\SgZOYKLWYZKSQ[LhhSNOWh]\VSY[VSbKW[NYVWYSNOSLhhSWẐ ]̂ONWLYNZOQSY[LYSKVhLYVSYZSZKSLXXVWYSY[VSbKW[NYVWY|QS
QVKeNWVQSZKSUKZXVQQNZOLhSKVQUZOQN_NhNYNVQcSz[VSaMOVKSQ[LhhSUKẐ UYh̀SOZYNX̀SY[VSbKW[NYVWYSZXSY[VSQ]_QYLOWVSZXSLÒS
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JKLMNOPNQRRSTKNUOKQTVPWMOXMMTPOYMPZXTMLPUTJPOYMP[QTOLUNOQLPQOYMLXKVMPLM\UOKT]POQPOYMP̂LQ_MNÒP[QRRSTKNUOKQTVPWaP
UTJPXKOYPOYMPbLNYKOMNOcVPNQTVS\OUTOVPVYU\\PWMPOYLQS]YPOYMPbLNYKOMNÒP[QRRSTKNUOKQTVPWaPUTJPXKOYPdSWNQTOLUNOQLVPUTJP
VSee\KMLVPVYU\\PWMPOYLQS]YPOYMP[QTOLUNOQL̀P[QRRSTKNUOKQTVPWaPUTJPXKOYPdMeULUOMP[QTOLUNOQLVPVYU\\PWMPOYLQS]YPOYMP
ZXTML̀PfYMP[QTOLUNOPgQNSRMTOVPRUaPVeMNKhaPQOYMLPNQRRSTKNUOKQTPeLQOQNQ\V̀

ijklmlnPoUVMJPQTPOYMPbLNYKOMNOcVPMpU\SUOKQTVPQhPOYMP[QTOLUNOQLcVPbee\KNUOKQTVPhQLP̂UaRMTOqPOYMPbLNYKOMNOPXK\\PLMpKMXP
UTJPNMLOKhaPOYMPURQSTOVPJSMPOYMP[QTOLUNOQLPUTJPXK\\PKVVSMP[MLOKhKNUOMVPhQLP̂UaRMTOPKTPVSNYPURQSTOV̀

ijklmlrPfYMPbLNYKOMNOPYUVPUSOYQLKOaPOQPLM_MNOPsQLtPOYUOPJQMVPTQOPNQThQLRPOQPOYMP[QTOLUNOPgQNSRMTOV̀PsYMTMpMLPOYMP
bLNYKOMNOPNQTVKJMLVPKOPTMNMVVULaPQLPUJpKVUW\MqPOYMPbLNYKOMNOPXK\\PYUpMPUSOYQLKOaPOQPLMuSKLMPKTVeMNOKQTPQLPOMVOKT]PQhPOYMP
sQLtPKTPUNNQLJUTNMPXKOYPdMNOKQTVPvẁx̀yPUTJPvẁx̀wqPXYMOYMLPQLPTQOPOYMPsQLtPKVPhUWLKNUOMJqPKTVOU\\MJPQLPNQRe\MOMJ̀P
zQXMpMLqPTMKOYMLPOYKVPUSOYQLKOaPQhPOYMPbLNYKOMNOPTQLPUPJMNKVKQTPRUJMPKTP]QQJPhUKOYPMKOYMLPOQPM{MLNKVMPQLPTQOPOQP
M{MLNKVMPVSNYPUSOYQLKOaPVYU\\P]KpMPLKVMPOQPUPJSOaPQLPLMVeQTVKWK\KOaPQhPOYMPbLNYKOMNOPOQPOYMP[QTOLUNOQLqPdSWNQTOLUNOQLVqP
VSee\KMLVqPOYMKLPU]MTOVPQLPMRe\QaMMVqPQLPQOYMLPeMLVQTVPQLPMTOKOKMVPeMLhQLRKT]PeQLOKQTVPQhPOYMPsQLt̀

ijklml|PfYMPbLNYKOMNOPXK\\PLMpKMXPUTJPUeeLQpMqPQLPOUtMPQOYMLPUeeLQeLKUOMPUNOKQTPSeQTqPOYMP[QTOLUNOQLcVPVSWRKOOU\VP
VSNYPUVPdYQePgLUXKT]VqP̂LQJSNOPgUOUqPUTJPdURe\MVqPWSOPQT\aPhQLPOYMP\KRKOMJPeSLeQVMPQhPNYMNtKT]PhQLPNQThQLRUTNMP
XKOYPKThQLRUOKQTP]KpMTPUTJPOYMPJMVK]TPNQTNMeOPM{eLMVVMJPKTPOYMP[QTOLUNOPgQNSRMTOV̀PfYMPbLNYKOMNOcVPUNOKQTPXK\\PWMP
OUtMTPKTPUNNQLJUTNMPXKOYPOYMPVSWRKOOU\PVNYMJS\MPUeeLQpMJPWaPOYMPbLNYKOMNOPQLqPKTPOYMPUWVMTNMPQhPUTPUeeLQpMJP
VSWRKOOU\PVNYMJS\MqPXKOYPLMUVQTUW\MPeLQReOTMVVPXYK\MPU\\QXKT]PVShhKNKMTOPOKRMPKTPOYMPbLNYKOMNOcVPeLQhMVVKQTU\P
_SJ]RMTOPOQPeMLRKOPUJMuSUOMPLMpKMX̀P}MpKMXPQhPVSNYPVSWRKOOU\VPKVPTQOPNQTJSNOMJPhQLPOYMPeSLeQVMPQhPJMOMLRKTKT]POYMP
UNNSLUNaPUTJPNQRe\MOMTMVVPQhPQOYMLPJMOUK\VPVSNYPUVPJKRMTVKQTVPUTJPuSUTOKOKMVqPQLPhQLPVSWVOUTOKUOKT]PKTVOLSNOKQTVPhQLP
KTVOU\\UOKQTPQLPeMLhQLRUTNMPQhPMuSKeRMTOPQLPVaVOMRVqPU\\PQhPXYKNYPLMRUKTPOYMPLMVeQTVKWK\KOaPQhPOYMP[QTOLUNOQLPUVP
LMuSKLMJPWaPOYMP[QTOLUNOPgQNSRMTOV̀PfYMPbLNYKOMNOcVPLMpKMXPQhPOYMP[QTOLUNOQLcVPVSWRKOOU\VPVYU\\PTQOPLM\KMpMPOYMP
[QTOLUNOQLPQhPOYMPQW\K]UOKQTVPSTJMLPdMNOKQTVPẁwqPẁ~qPUTJPẁvỳPfYMPbLNYKOMNOcVPLMpKMXPVYU\\PTQOPNQTVOKOSOMPUeeLQpU\P
QhPVUhMOaPeLMNUSOKQTVPQLPQhPUTaPNQTVOLSNOKQTPRMUTVqPRMOYQJVqPOMNYTKuSMVqPVMuSMTNMVqPQLPeLQNMJSLMV̀PfYMPbLNYKOMNOcVP
UeeLQpU\PQhPUPVeMNKhKNPKOMRPVYU\\PTQOPKTJKNUOMPUeeLQpU\PQhPUTPUVVMRW\aPQhPXYKNYPOYMPKOMRPKVPUPNQReQTMTÒ

ijklml�PfYMPbLNYKOMNOPXK\\PeLMeULMP[YUT]MPZLJMLVPUTJP[QTVOLSNOKQTP[YUT]MPgKLMNOKpMVqPUTJPRUaPQLJMLPRKTQLPNYUT]MVP
KTPOYMPsQLtPUVPeLQpKJMJPKTPdMNOKQTP�̀x̀PfYMPbLNYKOMNOPXK\\PKTpMVOK]UOMPUTJPRUtMPJMOMLRKTUOKQTVPUTJP
LMNQRRMTJUOKQTVPLM]ULJKT]PNQTNMU\MJPUTJPSTtTQXTPNQTJKOKQTVPUVPeLQpKJMJPKTPdMNOKQTPẁ�̀x̀

ijklml�PfYMPbLNYKOMNOPXK\\PNQTJSNOPKTVeMNOKQTVPOQPJMOMLRKTMPOYMPJUOMPQLPJUOMVPQhPdSWVOUTOKU\P[QRe\MOKQTPUTJPOYMPJUOMP
QhPhKTU\PNQRe\MOKQT�PKVVSMP[MLOKhKNUOMVPQhPdSWVOUTOKU\P[QRe\MOKQTPeSLVSUTOPOQPdMNOKQTP�̀��PLMNMKpMPUTJPhQLXULJPOQPOYMP
ZXTMLqPhQLPOYMPZXTMLcVPLMpKMXPUTJPLMNQLJVqPXLKOOMTPXULLUTOKMVPUTJPLM\UOMJPJQNSRMTOVPLMuSKLMJPWaPOYMP[QTOLUNOPUTJP
UVVMRW\MJPWaPOYMP[QTOLUNOQLPeSLVSUTOPOQPdMNOKQTP�̀v��PUTJPKVVSMPUPhKTU\P[MLOKhKNUOMPhQLP̂UaRMTOPeSLVSUTOPOQPdMNOKQTP
�̀v�̀

ijklml��P�hPOYMPZXTMLPUTJPbLNYKOMNOPU]LMMqPOYMPbLNYKOMNOPXK\\PeLQpKJMPQTMPQLPRQLMP̂LQ_MNOPLMeLMVMTOUOKpMVPOQPUVVKVOPKTP
NULLaKT]PQSOPOYMPbLNYKOMNOcVPLMVeQTVKWK\KOKMVPUOPOYMPVKOM̀PfYMPZXTMLPVYU\\PTQOKhaPOYMP[QTOLUNOQLPQhPUTaPNYUT]MPKTPOYMP
JSOKMVqPLMVeQTVKWK\KOKMVPUTJP\KRKOUOKQTVPQhPUSOYQLKOaPQhPOYMP̂LQ_MNOPLMeLMVMTOUOKpMV̀

ijklml��PfYMPbLNYKOMNOPXK\\PKTOMLeLMOPUTJPJMNKJMPRUOOMLVPNQTNMLTKT]PeMLhQLRUTNMPSTJMLqPUTJPLMuSKLMRMTOVPQhqPOYMP
[QTOLUNOPgQNSRMTOVPQTPXLKOOMTPLMuSMVOPQhPMKOYMLPOYMPZXTMLPQLP[QTOLUNOQL̀PfYMPbLNYKOMNOcVPLMVeQTVMPOQPVSNYPLMuSMVOVP
XK\\PWMPRUJMPKTPXLKOKT]PXKOYKTPUTaPOKRMP\KRKOVPU]LMMJPSeQTPQLPQOYMLXKVMPXKOYPLMUVQTUW\MPeLQReOTMVV̀

ijklml�mP�TOMLeLMOUOKQTVPUTJPJMNKVKQTVPQhPOYMPbLNYKOMNOPXK\\PWMPNQTVKVOMTOPXKOYPOYMPKTOMTOPQhqPUTJPLMUVQTUW\aPKThMLUW\MP
hLQRqPOYMP[QTOLUNOPgQNSRMTOVPUTJPXK\\PWMPKTPXLKOKT]PQLPKTPOYMPhQLRPQhPJLUXKT]V̀PsYMTPRUtKT]PVSNYPKTOMLeLMOUOKQTVP
UTJPJMNKVKQTVqPOYMPbLNYKOMNOPXK\\PMTJMUpQLPOQPVMNSLMPhUKOYhS\PeMLhQLRUTNMPWaPWQOYPZXTMLPUTJP[QTOLUNOQLqPXK\\PTQOP
VYQXPeULOKU\KOaPOQPMKOYMLqPUTJPXK\\PTQOPWMP\KUW\MPhQLPLMVS\OVPQhPKTOMLeLMOUOKQTVPQLPJMNKVKQTVPLMTJMLMJPKTP]QQJPhUKOỲ

ijklml��PfYMPbLNYKOMNOcVPJMNKVKQTVPQTPRUOOMLVPLM\UOKT]POQPUMVOYMOKNPMhhMNOPXK\\PWMPhKTU\PKhPNQTVKVOMTOPXKOYPOYMPKTOMTOP
M{eLMVVMJPKTPOYMP[QTOLUNOPgQNSRMTOV̀

ijklml�kPfYMPbLNYKOMNOPXK\\PLMpKMXPUTJPLMVeQTJPOQPLMuSMVOVPhQLPKThQLRUOKQTPUWQSOPOYMP[QTOLUNOPgQNSRMTOV̀PfYMP
bLNYKOMNOcVPLMVeQTVMPOQPVSNYPLMuSMVOVPXK\\PWMPRUJMPKTPXLKOKT]PXKOYKTPUTaPOKRMP\KRKOVPU]LMMJPSeQTPQLPQOYMLXKVMPXKOYP
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JKLMNOLPQKRSJNTSUOKMMVRWXRLSSJNSJYLUKZRU[KR\J][YUK]UR̂YQQRSJKSLJKRLO_RYMM̀KRM̀SSQKTKOULQRaJL̂YObMRLO_R
cSK]YXY]LUYNOMRYORJKMSNOMKRUNRU[KRJKd̀KMUMRXNJRYOXNJTLUYNOV

efghijklmlllnopiqrgfeigqfn
slmtulvwxyzy{y|z}
slmtutuR\Rc̀P]NOUJL]UNJRYMRLRSKJMNORNJRKOUYU~R̂[NR[LMRLR_YJK]UR]NOUJL]UR̂YU[RU[KR�NOUJL]UNJRUNRSKJXNJTRLRSNJUYNORNXRU[KR
�NJ�RLURU[KRMYUKVR�[KRUKJTR�c̀P]NOUJL]UNJ�RYMRJKXKJJK_RUNRU[JǸb[ǸURU[KR�NOUJL]URaN]̀TKOUMRLMRYXRMYOb̀QLJRYOR
ÒTPKJRLO_RTKLOMRLRc̀P]NOUJL]UNJRNJRLORL̀U[NJY�K_RJKSJKMKOULUY�KRNXRU[KRc̀P]NOUJL]UNJVR�[KRUKJTR�c̀P]NOUJL]UNJ�R
_NKMRONURYO]Q̀_KRLRcKSLJLUKR�NOUJL]UNJRNJRU[KRM̀P]NOUJL]UNJMRNXRLRcKSLJLUKR�NOUJL]UNJV

slmtut�R\Rc̀P�M̀P]NOUJL]UNJRYMRLRSKJMNORNJRKOUYU~R̂[NR[LMRLR_YJK]URNJRYO_YJK]UR]NOUJL]UR̂YU[RLRc̀P]NOUJL]UNJRUNR
SKJXNJTRLRSNJUYNORNXRU[KR�NJ�RLURU[KRMYUKVR�[KRUKJTR�c̀P�M̀P]NOUJL]UNJ�RYMRJKXKJJK_RUNRU[JǸb[ǸURU[KR�NOUJL]UR
aN]̀TKOUMRLMRYXRMYOb̀QLJRYORÒTPKJRLO_RTKLOMRLRc̀P�M̀P]NOUJL]UNJRNJRLORL̀U[NJY�K_RJKSJKMKOULUY�KRNXRU[KRc̀P�
M̀P]NOUJL]UNJV

slmt�le����l|xln���|z{���{}l�z�lq{�w�li|z{���{}lx|�l�|�{y|z}l|xl{�wl�|��
slmt�tuR�OQKMMRNU[KĴYMKRMULUK_RYORU[KR�NOUJL]URaN]̀TKOUMZRU[KR�NOUJL]UNJZRLMRMNNORLMRSJL]UY]LPQKRLXUKJRL̂LJ_RNXRU[KR
�NOUJL]UZRM[LQQRONUYX~RU[KR�̂ OKJRLO_R\J][YUK]URNXRU[KRSKJMNOMRNJRKOUYUYKMRSJNSNMK_RXNJRKL][RSJYO]YSLQRSNJUYNORNXRU[KR
�NJ�ZRYO]Q̀_YObRU[NMKR̂[NRLJKRUNRX̀JOYM[RTLUKJYLQMRNJRKd̀YSTKOURXLPJY]LUK_RUNRLRMSK]YLQR_KMYbOVR�YU[YOR��R_L~MRNXR
JK]KYSURNXRU[KRYOXNJTLUYNOZRU[KR\J][YUK]URTL~RONUYX~RU[KR�NOUJL]UNJR̂[KU[KJRU[KR�̂ OKJRNJRU[KR\J][YUK]UR���R[LMR
JKLMNOLPQKRNP�K]UYNORUNRLO~RM̀][RSJNSNMK_RSKJMNORNJRKOUYU~RNJR���RJKd̀YJKMRL__YUYNOLQRUYTKRXNJRJK�YK̂VR�LYQ̀JKRNXRU[KR
\J][YUK]URUNRSJN�Y_KRONUY]KR̂YU[YORU[KR���_L~RSKJYN_RM[LQQR]NOMUYÙUKRONUY]KRNXRONRJKLMNOLPQKRNP�K]UYNOV

slmt�t�R�[KR�NOUJL]UNJRM[LQQRONUR]NOUJL]UR̂YU[RLRSJNSNMK_RSKJMNORNJRKOUYU~RUNR̂[NTRU[KR�̂ OKJRNJR\J][YUK]UR[LMRTL_KR
JKLMNOLPQKRLO_RUYTKQ~RNP�K]UYNOVR�[KR�NOUJL]UNJRM[LQQRONURPKRJKd̀YJK_RUNR]NOUJL]UR̂YU[RLO~NOKRUNR̂[NTRU[KR
�NOUJL]UNJR[LMRTL_KRJKLMNOLPQKRNP�K]UYNOV

slmt�t�RWXRU[KR�̂ OKJRNJR\J][YUK]UR[LMRJKLMNOLPQKRNP�K]UYNORUNRLRSKJMNORNJRKOUYU~RSJNSNMK_RP~RU[KR�NOUJL]UNJZRU[KR
�NOUJL]UNJRM[LQQRSJNSNMKRLONU[KJRUNR̂[NTRU[KR�̂ OKJRNJR\J][YUK]UR[LMRONRJKLMNOLPQKRNP�K]UYNOVRWXRU[KRSJNSNMK_RP̀UR
JK�K]UK_Rc̀P]NOUJL]UNJR̂LMRJKLMNOLPQ~R]LSLPQKRNXRSKJXNJTYObRU[KR�NJ�ZRU[KR�NOUJL]URc̀TRLO_R�NOUJL]UR�YTKRM[LQQR
PKRYO]JKLMK_RNJR_K]JKLMK_RP~RU[KR_YXXKJKO]KZRYXRLO~ZRN]]LMYNOK_RP~RM̀][R][LObKZRLO_RLORLSSJNSJYLUKR�[LObKR�J_KJR
M[LQQRPKRYMM̀K_RPKXNJKR]NTTKO]KTKOURNXRU[KRM̀PMUYÙUKRc̀P]NOUJL]UNJ�MR�NJ�VR�N̂K�KJZRONRYO]JKLMKRYORU[KR�NOUJL]UR
c̀TRNJR�NOUJL]UR�YTKRM[LQQRPKRLQQN̂K_RXNJRM̀][R][LObKR̀OQKMMRU[KR�NOUJL]UNJR[LMRL]UK_RSJNTSUQ~RLO_RJKMSNOMY�KQ~R
YORM̀PTYUUYObROLTKMRLMRJKd̀YJK_V

slmt�t R�[KR�NOUJL]UNJRM[LQQRONURM̀PMUYÙUKRLRc̀P]NOUJL]UNJZRSKJMNOZRNJRKOUYU~RXNJRNOKRSJK�YǸMQ~RMKQK]UK_RYXRU[KR�̂ OKJR
NJR\J][YUK]URTL�KMRJKLMNOLPQKRNP�K]UYNORUNRM̀][RM̀PMUYÙUYNOV

slmt�ln���|z{���{��¡lfw¡�{y|z}
¢~RLSSJNSJYLUKR̂JYUUKORLbJKKTKOUZRU[KR�NOUJL]UNJRM[LQQRJKd̀YJKRKL][Rc̀P]NOUJL]UNJZRUNRU[KRK£UKOURNXRU[KR�NJ�RUNRPKR
SKJXNJTK_RP~RU[KRc̀P]NOUJL]UNJZRUNRPKRPǸO_RUNRU[KR�NOUJL]UNJRP~RUKJTMRNXRU[KR�NOUJL]URaN]̀TKOUMZRLO_RUNRLMM̀TKR
UN̂LJ_RU[KR�NOUJL]UNJRLQQRU[KRNPQYbLUYNOMRLO_RJKMSNOMYPYQYUYKMZRYO]Q̀_YObRU[KRJKMSNOMYPYQYU~RXNJRMLXKU~RNXRU[KR
c̀P]NOUJL]UNJ�MR�NJ�RU[LURU[KR�NOUJL]UNJZRP~RU[KMKR�NOUJL]URaN]̀TKOUMZRLMM̀TKMRUN̂LJ_RU[KR�̂ OKJRLO_R\J][YUK]UVR
¤L][RM̀P]NOUJL]URLbJKKTKOURM[LQQRSJKMKJ�KRLO_RSJNUK]URU[KRJYb[UMRNXRU[KR�̂ OKJRLO_R\J][YUK]UR̀O_KJRU[KR�NOUJL]UR
aN]̀TKOUMR̂YU[RJKMSK]URUNRU[KR�NJ�RUNRPKRSKJXNJTK_RP~RU[KRc̀P]NOUJL]UNJRMNRU[LURM̀P]NOUJL]UYObRU[KJKNXR̂YQQRONUR
SJK�̀_Y]KRM̀][RJYb[UMZRLO_RM[LQQRLQQN̂RUNRU[KRc̀P]NOUJL]UNJZR̀OQKMMRMSK]YXY]LQQ~RSJN�Y_K_RNU[KĴYMKRYORU[KRM̀P]NOUJL]UR
LbJKKTKOUZRU[KRPKOKXYURNXRLQQRJYb[UMZRJKTK_YKMZRLO_RJK_JKMMRLbLYOMURU[KR�NOUJL]UNJRU[LURU[KR�NOUJL]UNJZRP~RU[KR�NOUJL]UR
aN]̀TKOUMZR[LMRLbLYOMURU[KR�̂ OKJVR�[KJKRLSSJNSJYLUKZRU[KR�NOUJL]UNJRM[LQQRJKd̀YJKRKL][Rc̀P]NOUJL]UNJRUNRKOUKJRYOUNR
MYTYQLJRLbJKKTKOUMR̂YU[Rc̀P�M̀P]NOUJL]UNJMVR�[KR�NOUJL]UNJRM[LQQRTL�KRL�LYQLPQKRUNRKL][RSJNSNMK_Rc̀P]NOUJL]UNJZR
SJYNJRUNRU[KRK£K]̀UYNORNXRU[KRM̀P]NOUJL]URLbJKKTKOUZR]NSYKMRNXRU[KR�NOUJL]URaN]̀TKOUMRUNR̂[Y][RU[KRc̀P]NOUJL]UNJR
ŶQQRPKRPǸO_ZRLO_ZR̀SNOR̂JYUUKORJKd̀KMURNXRU[KRc̀P]NOUJL]UNJZRY_KOUYX~RUNRU[KRc̀P]NOUJL]UNJRUKJTMRLO_R]NO_YUYNOMRNXR
U[KRSJNSNMK_RM̀P]NOUJL]URLbJKKTKOURU[LURTL~RPKRLUR�LJYLO]KR̂YU[RU[KR�NOUJL]URaN]̀TKOUMVRc̀P]NOUJL]UNJMR̂YQQR
MYTYQLJQ~RTL�KR]NSYKMRNXRLSSQY]LPQKRSNJUYNOMRNXRM̀][R_N]̀TKOUMRL�LYQLPQKRUNRU[KYJRJKMSK]UY�KRSJNSNMK_Rc̀P�
M̀P]NOUJL]UNJMV
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IJKLMJNOPQRPSTPQJUVVRSPWTPQJOXJYZ[\OPQ]̂\QV
IJKLML_̀abcd̀efgchijkbcj̀blkmmnmij̀ohk̀b̀phkjqhìhòjdm̀rhks̀qèbeeqlimt̀gùjdm̀vhijkbcjhk̀jh̀jdm̀wximkỳpkhzqtmt̀
jdbj

L_̀̀`̀beeqlinmij̀qèmoomcjqzm̀hi{ùbojmk̀jmknqibjqhìhòjdm̀vhijkbcj̀gùjdm̀wximk̀ohk̀cbfem̀pfkefbij̀jh̀
|mcjqhì}~��̀bit̀hi{ùohk̀jdhem̀efgchijkbcj̀blkmmnmijèjdbj̀jdm̀wximk̀bccmpjègùihjqouqil̀jdm̀
|fgchijkbcjhk̀bit̀vhijkbcjhk�̀bit

L�̀̀`̀beeqlinmij̀qèefg�mcj̀jh̀jdm̀pkqhk̀kqldjèhòjdm̀efkmjuỳqòbiuỳhg{qlbjmt̀fitmk̀ghit̀km{bjqil̀jh̀jdm̀
vhijkbcj�

rdmìjdm̀wximk̀bccmpjèjdm̀beeqlinmij̀hòb̀efgchijkbcj̀blkmmnmijỳjdm̀wximk̀beefnmèjdm̀vhijkbcjhk�èkqldjèbit̀
hg{qlbjqhièfitmk̀jdm̀efgchijkbcj�

IJKLML�̀�phìefcd̀beeqlinmijỳqòjdm̀rhks̀dbègmmìefepmitmt̀ohk̀nhkm̀jdbì��̀tbueỳjdm̀|fgchijkbcjhk�è
chnpmiebjqhìedb{{̀gm̀m�fqjbg{ùbt�fejmt̀ohk̀qickmbemèqìchej̀kmef{jqil̀okhǹjdm̀efepmieqhi�

IJKLML�̀�phìbeeqlinmij̀jh̀jdm̀wximk̀fitmk̀jdqè|mcjqhì��~ỳjdm̀wximk̀nbùofkjdmk̀beeqlìjdm̀efgchijkbcj̀jh̀b̀
efccmeehk̀chijkbcjhk̀hk̀hjdmk̀mijqju�̀�òjdm̀wximk̀beeqlièjdm̀efgchijkbcj̀jh̀b̀efccmeehk̀chijkbcjhk̀hk̀hjdmk̀mijqjuỳ
jdm̀wximk̀edb{{̀imzmkjdm{meèkmnbqì{mlb{{ùkmephieqg{m̀ohk̀b{{̀hòjdm̀efccmeehk̀chijkbcjhk�èhg{qlbjqhièfitmk̀jdm̀
efgchijkbcj�

U���N��J�JJJN��Y���N����J��J�����J��J��JY��U�U��JN����UN���Y
IJ�L_J��PT]�VJ�RS�QJQOJ�T]XO]WJNOPVQ]Z\QROPĴP�JQOJU�̂]�JYT�̂]̂QTJNOPQ]̂\QV
IJ�L_L_̀�dm̀jmkǹ�|mpbkbjm̀vhijkbcjhk e¡¢̀edb{{̀nmbìhjdmk̀chijkbcjhkèkmjbqimt̀gùjdm̀wximk̀fitmk̀empbkbjm̀
blkmmnmije�̀�dm̀wximk̀kmemkzmèjdm̀kqldj̀jh̀pmkohkǹchiejkfcjqhìhk̀hpmkbjqhièkm{bjmt̀jh̀jdm̀£kh�mcj̀xqjd̀jdm̀
wximk�èhxìohkcmeỳbit̀xqjd̀|mpbkbjm̀vhijkbcjhkèkmjbqimt̀fitmk̀vhitqjqhièhòjdm̀vhijkbcj̀efgejbijqb{{ùeqnq{bk̀
jh̀jdhem̀hòjdqèvhijkbcjỳqic{ftqil̀jdhem̀pkhzqeqhièhòjdm̀vhitqjqhièhòjdm̀vhijkbcj̀km{bjmt̀jh̀qiefkbicm̀bit̀
xbqzmk̀hòefgkhlbjqhi�

IJ�L_L�̀rdmìempbkbjm̀chijkbcjèbkm̀bxbktmt̀ohk̀tqoomkmij̀phkjqhièhòjdm̀£kh�mcj̀hk̀hjdmk̀chiejkfcjqhìhk̀hpmkbjqhiè
hìjdm̀eqjmỳjdm̀jmkǹ�vhijkbcjhk¢̀qìjdm̀vhijkbcj̀¤hcfnmijèqìmbcd̀cbem̀edb{{̀nmbìjdm̀vhijkbcjhk̀xdh̀m¥mcfjmè
mbcd̀empbkbjm̀wximk¦vhijkbcjhk̀§lkmmnmij�

IJ�L_L�̀�dm̀wximk̀edb{{̀pkhzqtm̀ohk̀chhktqibjqhìhòjdm̀bcjqzqjqmèhòjdm̀wximk�èhxìohkcmèbit̀hòmbcd̀|mpbkbjm̀
vhijkbcjhk̀xqjd̀jdm̀rhks̀hòjdm̀vhijkbcjhkỳxdh̀edb{{̀chhpmkbjm̀xqjd̀jdmn�̀�dm̀vhijkbcjhk̀edb{{̀pbkjqcqpbjm̀xqjd̀
biù|mpbkbjm̀vhijkbcjhkèbit̀jdm̀wximk̀qìkmzqmxqil̀jdmqk̀chiejkfcjqhìecdmtf{me�̀�dm̀vhijkbcjhk̀edb{{̀nbsm̀biù
kmzqeqhièjh̀qjèchiejkfcjqhìecdmtf{m̀tmmnmt̀imcmeebkùbojmk̀b̀�hqij̀kmzqmx̀bit̀nfjfb{̀blkmmnmij�̀�dm̀chiejkfcjqhì
ecdmtf{mèedb{{̀jdmìchiejqjfjm̀jdm̀ecdmtf{mèjh̀gm̀femt̀gùjdm̀vhijkbcjhkỳ|mpbkbjm̀vhijkbcjhkeỳbit̀jdm̀wximk̀fijq{̀
efgem�fmij{ùkmzqemt�

IJ�L_LM̀�i{meèhjdmkxqem̀pkhzqtmt̀qìjdm̀vhijkbcj̀¤hcfnmijeỳxdmìjdm̀wximk̀pmkohknèchiejkfcjqhìhk̀hpmkbjqhiè
km{bjmt̀jh̀jdm̀£kh�mcj̀xqjd̀jdm̀wximk�èhxìohkcmèhk̀xqjd̀|mpbkbjm̀vhijkbcjhkeỳjdm̀wximk̀hk̀qjè|mpbkbjm̀
vhijkbcjhkèedb{{̀dbzm̀jdm̀ebnm̀hg{qlbjqhièbit̀kqldjèjdbj̀jdm̀vhijkbcjhk̀dbèfitmk̀jdm̀vhitqjqhièhòjdm̀vhijkbcjỳ
qic{ftqilỳxqjdhfj̀m¥c{ftqil̀hjdmkeỳjdhem̀ejbjmt̀qì§kjqc{m̀�ỳjdqè§kjqc{m̀̈ ỳbit̀§kjqc{mè}�ỳ}}ỳbit̀}��

IJ�L�J©ZQẐªJ�TV�OPVR[RªRQ«
IJ�L�L_̀�dm̀vhijkbcjhk̀edb{{̀boohkt̀jdm̀wximk̀bit̀|mpbkbjm̀vhijkbcjhkèkmbehibg{m̀hpphkjfiqjùohk̀qijkhtfcjqhìbit̀
ejhkblm̀hòjdmqk̀nbjmkqb{èbit̀m�fqpnmij̀bit̀pmkohknbicm̀hòjdmqk̀bcjqzqjqmeỳbit̀edb{{̀chiimcj̀bit̀chhktqibjm̀jdm̀
vhijkbcjhk�èchiejkfcjqhìbit̀hpmkbjqhièxqjd̀jdmqkèbèkm�fqkmt̀gùjdm̀vhijkbcj̀¤hcfnmije�

IJ�L�L�̀�òpbkj̀hòjdm̀vhijkbcjhk�èrhks̀tmpmitèohk̀pkhpmk̀m¥mcfjqhìhk̀kmef{jèfphìchiejkfcjqhìhk̀hpmkbjqhiègù
jdm̀wximk̀hk̀b̀|mpbkbjm̀vhijkbcjhkỳjdm̀vhijkbcjhk̀edb{{ỳpkqhk̀jh̀pkhcmmtqil̀xqjd̀jdbj̀phkjqhìhòjdm̀rhksỳ
pkhnpj{ùihjqoùjdm̀§kcdqjmcj̀hòbppbkmij̀tqeckmpbicqmèhk̀tmomcjèqìjdm̀chiejkfcjqhìhk̀hpmkbjqhiègùjdm̀wximk̀hk̀
|mpbkbjm̀vhijkbcjhk̀jdbj̀xhf{t̀kmitmk̀qj̀fiefqjbg{m̀ohk̀pkhpmk̀m¥mcfjqhìbit̀kmef{jèhòjdm̀vhijkbcjhk�èrhks�̀
¬bq{fkm̀hòjdm̀vhijkbcjhk̀jh̀ihjqoùjdm̀§kcdqjmcj̀hòbppbkmij̀tqeckmpbicqmèhk̀tmomcjèpkqhk̀jh̀pkhcmmtqil̀xqjd̀jdm̀
rhks̀edb{{̀chiejqjfjm̀bìbcsihx{mtlnmij̀jdbj̀jdm̀wximk�èhk̀|mpbkbjm̀vhijkbcjhk�èchnp{mjmt̀hk̀pbkjqb{{ù
chnp{mjmt̀chiejkfcjqhìqèoqj̀bit̀pkhpmk̀jh̀kmcmqzm̀jdm̀vhijkbcjhk�èrhks�̀�dm̀vhijkbcjhk̀edb{{̀ihj̀gm̀kmephieqg{m̀
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JKLMNOPQLRSTUQORPMKLMNRJRQVPMOUMVWRMQKUPVLXQVOKUMKLMKSRLTVOKUPMYZMVWRM[\URLMKLM]RSTLTVRM̂KUVLTQVKLMVWTVMTLRMUKVM
TSSTLRUV_

àbcdceMfWRM̂KUVLTQVKLMPWTggMLROhYXLPRMVWRM[\URLMJKLMQKPVPMVWRM[\URLMOUQXLPMVWTVMTLRMSTZTYgRMVKMTM]RSTLTVRM
K̂UVLTQVKLMYRQTXPRMKJMVWRM̂KUVLTQVKLiPMNRgTZPjMOhSLKSRLgZMVOhRNMTQVOkOVORPMKLMNRJRQVOkRMQKUPVLXQVOKU_MfWRM[\URLM
PWTggMYRMLRPSKUPOYgRMVKMVWRM̂KUVLTQVKLMJKLMQKPVPMVWRM̂KUVLTQVKLMOUQXLPMYRQTXPRMKJMTM]RSTLTVRM̂KUVLTQVKLiPMNRgTZPjM
OhSLKSRLgZMVOhRNMTQVOkOVORPjMNThTlRMVKMVWRMmKLnMKLMNRJRQVOkRMQKUPVLXQVOKU_

àbcdcoMfWRM̂KUVLTQVKLMPWTggMSLKhSVgZMLRhRNZMNThTlRMVWTVMVWRM̂KUVLTQVKLM\LKUlJXggZMQTXPRPMVKMQKhSgRVRNMKLM
STLVOTggZMQKhSgRVRNMQKUPVLXQVOKUMKLMVKMSLKSRLVZMKJMVWRM[\URLMKLM]RSTLTVRM̂KUVLTQVKLMTPMSLKkONRNMOUM]RQVOKUMpq_r_s_

àbcdctMfWRM[\URLMTUNMRTQWM]RSTLTVRM̂KUVLTQVKLMPWTggMWTkRMVWRMPThRMLRPSKUPOYOgOVORPMJKLMQXVVOUlMTUNMSTVQWOUlMTPMTLRM
NRPQLOYRNMJKLMVWRM̂KUVLTQVKLMOUM]RQVOKUMu_pv_

àbceawxyz{|}a~����a��a��z�ya��
�JMTMNOPSXVRMTLOPRPMThKUlMVWRM̂KUVLTQVKLjM]RSTLTVRM̂KUVLTQVKLPjMTUNMVWRM[\URLMTPMVKMVWRMLRPSKUPOYOgOVZMXUNRLMVWROLM
LRPSRQVOkRMQKUVLTQVPMJKLMhTOUVTOUOUlMVWRMSLRhOPRPMTUNMPXLLKXUNOUlMTLRTMJLRRMJLKhM\TPVRMhTVRLOTgPMTUNMLXYYOPWjMVWRM
[\URLMhTZMQgRTUMXSMTUNMVWRM�LQWOVRQVM\OggMTggKQTVRMVWRMQKPVMThKUlMVWKPRMLRPSKUPOYgR_

�~�����a�aaa�������a��a���a�w~�
à�c�a�zyz{��
à�c�c�M̂WTUlRPMOUMVWRMmKLnMhTZMYRMTQQKhSgOPWRNMTJVRLMR�RQXVOKUMKJMVWRM̂KUVLTQVjMTUNM\OVWKXVMOUkTgONTVOUlMVWRM
K̂UVLTQVjMYZM̂WTUlRM[LNRLjM̂KUPVLXQVOKUM̂WTUlRM�OLRQVOkRMKLMKLNRLMJKLMTMhOUKLMQWTUlRMOUMVWRMmKLnjMPXY�RQVMVKMVWRM
gOhOVTVOKUPMPVTVRNMOUMVWOPM�LVOQgRM�MTUNMRgPR\WRLRMOUMVWRM̂KUVLTQVM�KQXhRUVP_

à�c�cdM�M̂WTUlRM[LNRLMPWTggMYRMYTPRNMXSKUMTlLRRhRUVMThKUlMVWRM[\URLjM̂KUVLTQVKLjMTUNM�LQWOVRQV_M�M̂KUPVLXQVOKUM
ŴTUlRM�OLRQVOkRMLR�XOLRPMTlLRRhRUVMYZMVWRM[\URLMTUNM�LQWOVRQVMTUNMhTZMKLMhTZMUKVMYRMTlLRRNMVKMYZMVWRM
K̂UVLTQVKL_M�UMKLNRLMJKLMTMhOUKLMQWTUlRMOUMVWRMmKLnMhTZMYRMOPPXRNMYZMVWRM�LQWOVRQVMTgKUR_

à�c�ceM̂WTUlRPMOUMVWRMmKLnMPWTggMYRMSRLJKLhRNMXUNRLMTSSgOQTYgRMSLKkOPOKUPMKJMVWRM̂KUVLTQVM�KQXhRUVP_MfWRM
K̂UVLTQVKLMPWTggMSLKQRRNMSLKhSVgZM\OVWMQWTUlRPMOUMVWRMmKLnjMXUgRPPMKVWRL\OPRMSLKkONRNMOUMVWRM̂WTUlRM[LNRLjM
K̂UPVLXQVOKUM̂WTUlRM�OLRQVOkRjMKLMKLNRLMJKLMTMhOUKLMQWTUlRMOUMVWRMmKLn_

à�cda���y�zaw{�z{}
à�cdc�M�M̂WTUlRM[LNRLMOPMTM\LOVVRUMOUPVLXhRUVMSLRSTLRNMYZMVWRM�LQWOVRQVMTUNMPOlURNMYZMVWRM[\URLjM̂KUVLTQVKLjMTUNM
�LQWOVRQVMPVTVOUlMVWROLMTlLRRhRUVMXSKUMTggMKJMVWRMJKggK\OUl�

c�MMMMfWRMQWTUlRMOUMVWRMmKLn�
cdMMMMfWRMThKXUVMKJMVWRMTN�XPVhRUVjMOJMTUZjMOUMVWRM̂KUVLTQVM]Xh�MTUN
ceMMMMfWRMR�VRUVMKJMVWRMTN�XPVhRUVjMOJMTUZjMOUMVWRM̂KUVLTQVMfOhR_

à�cea��y}�{ ¡���ya���y�za¢�{z¡��£z}
à�cec�M�M̂KUPVLXQVOKUM̂WTUlRM�OLRQVOkRMOPMTM\LOVVRUMKLNRLMSLRSTLRNMYZMVWRM�LQWOVRQVMTUNMPOlURNMYZMVWRM[\URLMTUNM
�LQWOVRQVjMNOLRQVOUlMTMQWTUlRMOUMVWRMmKLnMSLOKLMVKMTlLRRhRUVMKUMTN�XPVhRUVjMOJMTUZjMOUMVWRM̂KUVLTQVM]XhMKLM̂KUVLTQVM
fOhRjMKLMYKVW_MfWRM[\URLMhTZMYZM̂KUPVLXQVOKUM̂WTUlRM�OLRQVOkRjM\OVWKXVMOUkTgONTVOUlMVWRM̂KUVLTQVjMKLNRLMQWTUlRPM
OUMVWRMmKLnM\OVWOUMVWRMlRURLTgMPQKSRMKJMVWRM̂KUVLTQVMQKUPOPVOUlMKJMTNNOVOKUPjMNRgRVOKUPjMKLMKVWRLMLRkOPOKUPjMVWRM
K̂UVLTQVM]XhMTUNM̂KUVLTQVMfOhRMYROUlMTN�XPVRNMTQQKLNOUlgZ_

à�cecdM�M̂KUPVLXQVOKUM̂WTUlRM�OLRQVOkRMPWTggMYRMXPRNMOUMVWRMTYPRUQRMKJMVKVTgMTlLRRhRUVMKUMVWRMVRLhPMKJMTM̂WTUlRM
[LNRL_

à�ceceM�JMVWRM̂KUPVLXQVOKUM̂WTUlRM�OLRQVOkRMSLKkONRPMJKLMTUMTN�XPVhRUVMVKMVWRM̂KUVLTQVM]XhjMVWRMTN�XPVhRUVMPWTggMYRM
YTPRNMKUMKURMKJMVWRMJKggK\OUlMhRVWKNP�

c�MMMM¤XVXTgMTQQRSVTUQRMKJMTMgXhSMPXhMSLKSRLgZMOVRhO¥RNMTUNMPXSSKLVRNMYZMPXJJOQORUVMPXYPVTUVOTVOUlMNTVTMVKM
SRLhOVMRkTgXTVOKU�

cdMMMM¦UOVMSLOQRPMPVTVRNMOUMVWRM̂KUVLTQVM�KQXhRUVPMKLMPXYPR�XRUVgZMTlLRRNMXSKU�
ceMMMM̂KPVMVKMYRMNRVRLhOURNMOUMTMhTUURLMTlLRRNMXSKUMYZMVWRMSTLVORPMTUNMTMhXVXTggZMTQQRSVTYgRMJO�RNMKLM

SRLQRUVTlRMJRR�MKL
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JKLLLLMNLOPQRSTUTLSVLWUXYSQVLZ[\[][

_̂̀JaJKLbcLYdULeQVYPfXYQPLTQUNLVQYLPUNOQVTLOPQgOYhiLQPLTSNfjPUUNLkSYdLYdULgUYdQTLcQPLfTlmNYgUVYLSVLYdULeQVYPfXYLWmgnL
YdULMPXdSYUXYLNdfhhLTUYUPgSVULYdULfTlmNYgUVYLQVLYdULofNSNLQcLPUfNQVfohULUpOUVTSYmPUNLfVTLNfRSVjNLQcLYdQNULOUPcQPgSVjL
YdULqQPrLfYYPSomYfohULYQLYdULXdfVjUnLSVXhmTSVjnLSVLXfNULQcLfVLSVXPUfNULSVLYdULeQVYPfXYLWmgnLfVLfgQmVYLcQPLQRUPdUfTL
fVTLOPQcSYLfNLNUYLcQPYdLSVLYdULMjPUUgUVYnLQPLScLVQLNmXdLfgQmVYLSNLNUYLcQPYdLSVLYdULMjPUUgUVYnLfLPUfNQVfohULfgQmVY[LbVL
NmXdLXfNUnLfVTLfhNQLmVTUPLWUXYSQVLZ[\[\[\nLYdULeQVYPfXYQPLNdfhhLrUUOLfVTLOPUNUVYnLSVLNmXdLcQPgLfNLYdULMPXdSYUXYLgfiL
OPUNXPSoUnLfVLSYUgSsUTLfXXQmVYSVjLYQjUYdUPLkSYdLfOOPQOPSfYULNmOOQPYSVjLTfYf[LtVhUNNLQYdUPkSNULOPQRSTUTLSVLYdUL
eQVYPfXYLuQXmgUVYNnLXQNYNLcQPLYdULOmPOQNUNLQcLYdSNLWUXYSQVLZ[\[]LNdfhhLoULhSgSYUTLYQLYdULcQhhQkSVjv

JwLLLLeQNYNLQcLhfoQPnLSVXhmTSVjLfOOhSXfohULOfiPQhhLYfpUNnLcPSVjULoUVUcSYNLPUxmSPUTLoiLfjPUUgUVYLQPLXmNYQgnL
kQPrUPNyLXQgOUVNfYSQVLSVNmPfVXUnLfVTLQYdUPLUgOhQiUULXQNYNLfOOPQRUTLoiLYdULMPXdSYUXYz

J{LLLLeQNYNLQcLgfYUPSfhNnLNmOOhSUNnLfVTLUxmSOgUVYnLSVXhmTSVjLXQNYLQcLYPfVNOQPYfYSQVnLkdUYdUPLSVXQPOQPfYUTLQPL
XQVNmgUTz

JaLLLL|UVYfhLXQNYNLQcLgfXdSVUPiLfVTLUxmSOgUVYnLUpXhmNSRULQcLdfVTLYQQhNnLkdUYdUPLPUVYUTLcPQgLYdULeQVYPfXYQPL
QPLQYdUPNz

JKLLLLeQNYNLQcLOPUgSmgNLcQPLfhhLoQVTNLfVTLSVNmPfVXUnLOUPgSYLcUUNnLfVTLNfhUNnLmNUnLQPLNSgShfPLYfpUNnLTSPUXYhiL
PUhfYUTLYQLYdULXdfVjUzLfVT

J}LLLLeQNYNLQcLNmOUPRSNSQVLfVTLcSUhTLQccSXULOUPNQVVUhLTSPUXYhiLfYYPSomYfohULYQLYdULXdfVjU[

_̂̀JaJ}LbcLYdULeQVYPfXYQPLTSNfjPUUNLkSYdLYdULfTlmNYgUVYLSVLYdULeQVYPfXYL~SgUnLYdULeQVYPfXYQPLgfiLgfrULfLehfSgLSVL
fXXQPTfVXULkSYdLfOOhSXfohULOPQRSNSQVNLQcLMPYSXhUL��[

_̂̀JaJ�LtOQVLPUXUSOYLQcLfLeQVNYPmXYSQVLedfVjULuSPUXYSRUnLYdULeQVYPfXYQPLNdfhhLOPQgOYhiLOPQXUUTLkSYdLYdULXdfVjULSVL
YdULqQPrLSVRQhRUTLfVTLfTRSNULYdULMPXdSYUXYLQcLYdULeQVYPfXYQPyNLfjPUUgUVYLQPLTSNfjPUUgUVYLkSYdLYdULgUYdQTnLScLfVinL
OPQRSTUTLSVLYdULeQVNYPmXYSQVLedfVjULuSPUXYSRULcQPLTUYUPgSVSVjLYdULOPQOQNUTLfTlmNYgUVYLSVLYdULeQVYPfXYLWmgLQPL
eQVYPfXYL~SgU[

_̂̀JaJ̀LMLeQVNYPmXYSQVLedfVjULuSPUXYSRULNSjVUTLoiLYdULeQVYPfXYQPLSVTSXfYUNLYdULeQVYPfXYQPyNLfjPUUgUVYLYdUPUkSYdnL
SVXhmTSVjLfTlmNYgUVYLSVLeQVYPfXYLWmgLfVTLeQVYPfXYL~SgULQPLYdULgUYdQTLcQPLTUYUPgSVSVjLYdUg[LWmXdLfjPUUgUVYLNdfhhL
oULUccUXYSRULSggUTSfYUhiLfVTLNdfhhLoULPUXQPTUTLfNLfLedfVjUL�PTUP[

_̂̀JaJ�L~dULfgQmVYLQcLXPUTSYLYQLoULfhhQkUTLoiLYdULeQVYPfXYQPLYQLYdUL�kVUPLcQPLfLTUhUYSQVLQPLXdfVjULYdfYLPUNmhYNLSVLfL
VUYLTUXPUfNULSVLYdULeQVYPfXYLWmgLNdfhhLoULfXYmfhLVUYLXQNYLfNLXQVcSPgUTLoiLYdULMPXdSYUXY[LqdUVLoQYdLfTTSYSQVNLfVTL
XPUTSYNLXQRUPSVjLPUhfYUTLqQPrLQPLNmoNYSYmYSQVNLfPULSVRQhRUTLSVLfLXdfVjUnLYdULfhhQkfVXULcQPLQRUPdUfTLfVTLOPQcSYLNdfhhL
oULcSjmPUTLQVLYdULofNSNLQcLVUYLSVXPUfNUnLScLfVinLkSYdLPUNOUXYLYQLYdfYLXdfVjU[

_̂̀JaJ�L�UVTSVjLcSVfhLTUYUPgSVfYSQVLQcLYdULYQYfhLXQNYLQcLfLeQVNYPmXYSQVLedfVjULuSPUXYSRULYQLYdUL�kVUPnLYdULeQVYPfXYQPL
gfiLPUxmUNYLOfigUVYLcQPLqQPrLXQgOhUYUTLmVTUPLYdULeQVNYPmXYSQVLedfVjULuSPUXYSRULSVLMOOhSXfYSQVNLcQPL�figUVY[L
~dULMPXdSYUXYLkShhLgfrULfVLSVYUPSgLTUYUPgSVfYSQVLcQPLOmPOQNUNLQcLgQVYdhiLXUPYScSXfYSQVLcQPLOfigUVYLcQPLYdQNULXQNYNL
fVTLXUPYSciLcQPLOfigUVYLYdULfgQmVYLYdfYLYdULMPXdSYUXYLTUYUPgSVUNnLSVLYdULMPXdSYUXYyNLOPQcUNNSQVfhLlmTjgUVYnLYQLoUL
PUfNQVfohiLlmNYScSUT[L~dULMPXdSYUXYyNLSVYUPSgLTUYUPgSVfYSQVLQcLXQNYLNdfhhLfTlmNYLYdULeQVYPfXYLWmgLQVLYdULNfgULofNSNL
fNLfLedfVjUL�PTUPnLNmolUXYLYQLYdULPSjdYLQcLUSYdUPLOfPYiLYQLTSNfjPUULfVTLfNNUPYLfLehfSgLSVLfXXQPTfVXULkSYdLMPYSXhUL��[

_̂̀JaJw�LqdUVLYdUL�kVUPLfVTLeQVYPfXYQPLfjPUULkSYdLfLTUYUPgSVfYSQVLgfTULoiLYdULMPXdSYUXYLXQVXUPVSVjLYdUL
fTlmNYgUVYNLSVLYdULeQVYPfXYLWmgLfVTLeQVYPfXYL~SgUnLQPLQYdUPkSNULPUfXdLfjPUUgUVYLmOQVLYdULfTlmNYgUVYNnLNmXdL
fjPUUgUVYLNdfhhLoULUccUXYSRULSggUTSfYUhiLfVTLYdULMPXdSYUXYLkShhLOPUOfPULfLedfVjUL�PTUP[LedfVjUL�PTUPNLgfiLoUL
SNNmUTLcQPLfhhLQPLfViLOfPYLQcLfLeQVNYPmXYSQVLedfVjULuSPUXYSRU[

_̂̀JK_�����_�������_��_���_����
~dULMPXdSYUXYLgfiLQPTUPLgSVQPLXdfVjUNLSVLYdULqQPrLYdfYLfPULXQVNSNYUVYLkSYdLYdULSVYUVYLQcLYdULeQVYPfXYLuQXmgUVYNL
fVTLTQLVQYLSVRQhRULfVLfTlmNYgUVYLSVLYdULeQVYPfXYLWmgLQPLfVLUpYUVNSQVLQcLYdULeQVYPfXYL~SgU[L~dULMPXdSYUXYyNLQPTUPL
cQPLgSVQPLXdfVjUNLNdfhhLoULSVLkPSYSVj[LbcLYdULeQVYPfXYQPLoUhSURUNLYdfYLYdULOPQOQNUTLgSVQPLXdfVjULSVLYdULqQPrLkShhL
fccUXYLYdULeQVYPfXYLWmgLQPLeQVYPfXYL~SgUnLYdULeQVYPfXYQPLNdfhhLVQYSciLYdULMPXdSYUXYLfVTLNdfhhLVQYLOPQXUUTLYQL
SgOhUgUVYLYdULXdfVjULSVLYdULqQPr[LbcLYdULeQVYPfXYQPLOUPcQPgNLYdULqQPrLNUYLcQPYdLSVLYdULMPXdSYUXYyNLQPTUPLcQPLfLgSVQPL
XdfVjULkSYdQmYLOPSQPLVQYSXULYQLYdULMPXdSYUXYLYdfYLNmXdLXdfVjULkShhLfccUXYLYdULeQVYPfXYLWmgLQPLeQVYPfXYL~SgUnLYdUL
eQVYPfXYQPLkfSRUNLfViLfTlmNYgUVYLYQLYdULeQVYPfXYLWmgLQPLUpYUVNSQVLQcLYdULeQVYPfXYL~SgU[
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JKLMNOPQRQQQLMSP
TQRUVQWXYZ[Z\Z][̂
TQRUVUV_̀abcdd_efgchijdc_kheljmcmn_oeafhpqf_rjsc_jd_fgc_kchjem_et_fjscn_jaqbumjav_pufgehjwcm_pmxudfscafdn_pbbeffcm_ja_
fgc_oeafhpqf_yequscafd_teh_zu{dfpafjpb_oeskbcfjea_et_fgc_|eh}~

TQRUVU�_rgc_mpfc_et_qesscaqcscaf_et_fgc_|eh}_jd_fgc_mpfc_cdfp{bjdgcm_ja_fgc_�vhccscaf~

TQRUVU�_rgc_mpfc_et_zu{dfpafjpb_oeskbcfjea_jd_fgc_mpfc_qchfjtjcm_{�_fgc_�hqgjfcqf_ja_pqqehmpaqc_ijfg_zcqfjea_�~�~

TQRUVU�_rgc_fchs_�mp��_pd_udcm_ja_fgc_oeafhpqf_yequscafd_dgpbb_scpa_qpbcamph_mp�_uabcdd_efgchijdc_dkcqjtjqpbb�_
mctjacm~

TQRU�Q��]��X̂ Q̂�[�QN]���X\Z][
TQRU�UV_rjsc_bjsjfd_dfpfcm_ja_fgc_oeafhpqf_yequscafd_phc_et_fgc_cddcaqc_et_fgc_oeafhpqf~_��_c�cqufjav_fgc_�vhccscafn_
fgc_oeafhpqfeh_qeatjhsd_fgpf_fgc_oeafhpqf_rjsc_jd_p_hcpdeap{bc_kchjem_teh_kchtehsjav_fgc_|eh}~

TQRU�U�_rgc_oeafhpqfeh_dgpbb_aef_}aeijavb�n_c�qckf_{�_pvhccscaf_eh_jadfhuqfjea_et_fgc_�iach_ja_ihjfjavn_qesscaqc_
fgc_|eh}_khjeh_fe_fgc_cttcqfjlc_mpfc_et_jaduhpaqc_hc�ujhcm_fe_{c_tuhajdgcm_{�_fgc_oeafhpqfeh_pam_�iach~

TQRU�U�_rgc_oeafhpqfeh_dgpbb_kheqccm_c�kcmjfjeudb�_ijfg_pmc�upfc_tehqcd_pam_dgpbb_pqgjclc_zu{dfpafjpb_oeskbcfjea_
ijfgja_fgc_oeafhpqf_rjsc~

TQRU�QWX���̂Q�[�QP�\X[̂Z][̂Q]YQLZ�X
TQRU�UV_�t_fgc_oeafhpqfeh_jd_mcbp�cm_pf_pa�_fjsc_ja_fgc_qesscaqcscaf_eh_khevhcdd_et_fgc_|eh}_{�_���_pa_pqf_eh_acvbcqf_
et_fgc_�iach_eh_�hqgjfcqfn_et_pa_cskbe�cc_et_cjfgchn_eh_et_p_zckphpfc_oeafhpqfeh�_���_{�_qgpavcd_ehmchcm_ja_fgc_
|eh}�_���_{�_bp{eh_mjdkufcdn_tjhcn_uaudupb_mcbp�_ja_mcbjlchjcdn_uaplejmp{bc_qpdupbfjcdn_pmlchdc_icpfgch_qeamjfjead_
mequscafcm_ja_pqqehmpaqc_ijfg_zcqfjea_��~�~�~�n_eh_efgch_qpudcd_{c�eam_fgc_oeafhpqfeh�d_qeafheb�_� �_{�_mcbp�_
pufgehjwcm_{�_fgc_�iach_kcamjav_scmjpfjea_pam_{jamjav_mjdkufc_hcdebufjea�_eh_���_{�_efgch_qpudcd_fgpf_fgc_
oeafhpqfeh_pddchfdn_pam_fgc_�hqgjfcqf_mcfchsjacdn_xudfjt�_mcbp�n_fgca_fgc_oeafhpqf_rjsc_dgpbb_{c_c�fcamcm_teh_duqg_
hcpdeap{bc_fjsc_pd_fgc_�hqgjfcqf_sp�_mcfchsjac~

TQRU�U�_obpjsd_hcbpfjav_fe_fjsc_dgpbb_{c_spmc_ja_pqqehmpaqc_ijfg_pkkbjqp{bc_kheljdjead_et_�hfjqbc_��~

TQRU�U�_rgjd_zcqfjea_�~�_mecd_aef_khcqbumc_hcqelch�_et_mpspvcd_teh_mcbp�_{�_cjfgch_kphf�_uamch_efgch_kheljdjead_et_
fgc_oeafhpqf_yequscafd~

JKLMNOPQ¡QQQ�J¢SP£L¤QJ£WQN¥S�OPLM¥£
TQ¡UVQN][\��¦\Q¤§�
TQ¡UVUV_rgc_oeafhpqf_zus_jd_dfpfcm_ja_fgc_�vhccscaf_pamn_jaqbumjav_pufgehjwcm_pmxudfscafdn_jd_fgc_fefpb_pseuaf_
kp�p{bc_{�_fgc_�iach_fe_fgc_oeafhpqfeh_teh_kchtehspaqc_et_fgc_|eh}_uamch_fgc_oeafhpqf_yequscafd~

TQ¡UVU�_�t_uajf_khjqcd_phc_dfpfcm_ja_fgc_oeafhpqf_yequscafd_eh_du{dc�ucafb�_pvhccm_ukean_pam_jt_�upafjfjcd_ehjvjapbb�_
qeafcskbpfcm_phc_spfchjpbb�_qgpavcm_de_fgpf_pkkbjqpfjea_et_duqg_uajf_khjqcd_fe_fgc_pqfupb_�upafjfjcd_qpudcd_du{dfpafjpb_
jac�ujf�_fe_fgc_�iach_eh_oeafhpqfehn_fgc_pkkbjqp{bc_uajf_khjqcd_dgpbb_{c_c�ujfp{b�_pmxudfcm~

TQ¡U�Q¤¦̈X�§�XQ]YQ©��§X̂
|gchc_fgc_oeafhpqf_jd_{pdcm_ea_p_dfjkubpfcm_dus_eh_ªuphpafccm_«p�jsus_¬hjqcn_fgc_oeafhpqfeh_dgpbb_du{sjf_p_
dqgcmubc_et_lpbucd_fe_fgc_�hqgjfcqf_{ctehc_fgc_tjhdf_�kkbjqpfjea_teh_¬p�scafn_pbbeqpfjav_fgc_cafjhc_oeafhpqf_zus_fe_
fgc_lphjeud_kehfjead_et_fgc_|eh}~_rgc_dqgcmubc_et_lpbucd_dgpbb_{c_khckphcm_ja_fgc_tehsn_pam_dukkehfcm_{�_fgc_mpfp_fe_
du{dfpafjpfc_jfd_pqquhpq�n_hc�ujhcm_{�_fgc_�hqgjfcqf~_rgjd_dqgcmubcn_uabcdd_e{xcqfcm_fe_{�_fgc_�hqgjfcqfn_dgpbb_{c_udcm_
pd_p_{pdjd_teh_hcljcijav_fgc_oeafhpqfeh�d_�kkbjqpfjead_teh_¬p�scaf~_�a�_qgpavcd_fe_fgc_dqgcmubc_et_lpbucd_dgpbb_{c_
du{sjffcm_fe_fgc_�hqgjfcqf_pam_dukkehfcm_{�_duqg_mpfp_fe_du{dfpafjpfc_jfd_pqquhpq�_pd_fgc_�hqgjfcqf_sp�_hc�ujhcn_pam_
uabcdd_e{xcqfcm_fe_{�_fgc_�hqgjfcqfn_dgpbb_{c_udcm_pd_p_{pdjd_teh_hcljcijav_fgc_oeafhpqfeh�d_du{dc�ucaf_�kkbjqpfjead_
teh_¬p�scaf~
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JKLMNKOPPQRSTURVWXKYVZK[T\]̂WU
JKLMNM_̀ab̀cdefb̀bdg̀heif̀jdklmd̀bnd̀hebd̀dfbejcofndh̀klm̀depǹqmlrmdff̀qeisdgbt̀bnd̀ulgbmepblm̀fnecc̀fvjsob̀bl̀bnd̀
ampnobdpb̀eg̀obdsowdh̀aqqcopebolg̀klm̀xeisdgb̀qmdqemdh̀og̀epplmhegpd̀yobǹbnd̀fpndhvcd̀lk̀zecvdft̀ok̀md{vomdh̀vghdm̀
|dpbolg̀}~�t̀klm̀plsqcdbdh̀qlmbolgf̀lk̀bnd̀�lm�~̀�nd̀eqqcopebolg̀fnecc̀jd̀glbemowdht̀ok̀md{vomdht̀egh̀fvqqlmbdh̀jìecc̀
hebèfvjfbegboebogr̀bnd̀ulgbmepblm�f̀mornb̀bl̀qeisdgb̀bneb̀bnd̀�ygdm̀lm̀ampnobdpb̀md{vomdt̀fvpǹef̀plqodf̀lk̀
md{vofobolgft̀egh̀mdcdefdf̀egh̀yeozdmf̀lk̀codgf̀kmls̀|vjplgbmepblmf̀egh̀fvqqcodmft̀egh̀fnecc̀mdkcdpb̀mdbeogerd̀ok̀
qmlzohdh̀klm̀og̀bnd̀ulgbmepb̀�lpvsdgbf~

JKLMNM_M_̀af̀qmlzohdh̀og̀|dpbolg̀�~�~}t̀fvpǹeqqcopebolgf̀seìogpcvhd̀md{vdfbf̀klm̀qeisdgb̀lg̀epplvgb̀lk̀pnegrdf̀og̀
bnd̀�lm�̀bneb̀nezd̀jddg̀qmlqdmcìevbnlmowdh̀jìulgfbmvpbolg̀unegrd̀�omdpbozdft̀lm̀jìogbdmos̀hdbdmsogebolgf̀lk̀bnd̀
ampnobdpbt̀jvb̀glb̀idb̀ogpcvhdh̀og̀unegrd̀�mhdmf~

JKLMNM_M�̀aqqcopebolgf̀klm̀xeisdgb̀fnecc̀glb̀ogpcvhd̀md{vdfbf̀klm̀qeisdgb̀klm̀qlmbolgf̀lk̀bnd̀�lm�̀klm̀ynopǹbnd̀
ulgbmepblm̀hldf̀glb̀ogbdgh̀bl̀qeìè|vjplgbmepblm̀lm̀fvqqcodmt̀vgcdff̀fvpǹ�lm�̀nef̀jddg̀qdmklmsdh̀jìlbndmf̀
ynls̀bnd̀ulgbmepblm̀ogbdghf̀bl̀qei~

JKLMNM�̀�gcdff̀lbndmyofd̀qmlzohdh̀og̀bnd̀ulgbmepb̀�lpvsdgbft̀qeisdgbf̀fnecc̀jd̀sehd̀lg̀epplvgb̀lk̀sebdmoecf̀egh̀
d{voqsdgb̀hdcozdmdh̀egh̀fvobejcìfblmdh̀eb̀bnd̀fobd̀klm̀fvjfd{vdgb̀ogplmqlmebolg̀og̀bnd̀�lm�~̀�k̀eqqmlzdh̀og̀ehzegpd̀
jìbnd̀�ygdmt̀qeisdgb̀seìfosocemcìjd̀sehd̀klm̀sebdmoecf̀egh̀d{voqsdgb̀fvobejcìfblmdh̀lkk̀bnd̀fobd̀eb̀èclpebolg̀
ermddh̀vqlg̀og̀ymobogr~̀xeisdgb̀klm̀sebdmoecf̀egh̀d{voqsdgb̀fblmdh̀lg̀lm̀lkk̀bnd̀fobd̀fnecc̀jd̀plghobolgdh̀vqlg̀
plsqcoegpd̀jìbnd̀ulgbmepblm̀yobǹqmlpdhvmdf̀febofkepblmìbl̀bnd̀�ygdm̀bl̀dfbejcofǹbnd̀�ygdm�f̀bobcd̀bl̀fvpǹ
sebdmoecf̀egh̀d{voqsdgb̀lm̀lbndmyofd̀qmlbdpb̀bnd̀�ygdm�f̀ogbdmdfbt̀egh̀fnecc̀ogpcvhd̀bnd̀plfbf̀lk̀eqqcopejcd̀
ogfvmegpdt̀fblmerdt̀egh̀bmegfqlmbebolg̀bl̀bnd̀fobdt̀klm̀fvpǹsebdmoecf̀egh̀d{voqsdgb̀fblmdh̀lkk̀bnd̀fobd~

JKLMNMǸ�nd̀ulgbmepblm̀yemmegbf̀bneb̀bobcd̀bl̀ecc̀�lm�̀plzdmdh̀jìeg̀aqqcopebolg̀klm̀xeisdgb̀yocc̀qeff̀bl̀bnd̀�ygdm̀
gl̀cebdm̀bneg̀bnd̀bosd̀lk̀qeisdgb~̀�nd̀ulgbmepblm̀kvmbndm̀yemmegbf̀bneb̀vqlg̀fvjsobbec̀lk̀eg̀aqqcopebolg̀klm̀
xeisdgb̀ecc̀�lm�̀klm̀ynopǹudmbokopebdf̀klm̀xeisdgb̀nezd̀jddg̀qmdzolvfcìoffvdh̀egh̀qeisdgbf̀mdpdozdh̀kmls̀bnd̀
�ygdm̀fnecct̀bl̀bnd̀jdfb̀lk̀bnd̀ulgbmepblm�f̀�glycdhrdt̀ogklmsebolgt̀egh̀jdcodkt̀jd̀kmdd̀egh̀pcdem̀lk̀codgft̀pceosft̀
fdpvmobìogbdmdfbft̀lm̀dgpvsjmegpdft̀og̀kezlm̀lk̀bnd̀ulgbmepblmt̀|vjplgbmepblmft̀fvqqcodmft̀lm̀lbndm̀qdmflgf̀lm̀dgbobodf̀
bneb̀qmlzohdh̀cejlmt̀sebdmoecft̀egh̀d{voqsdgb̀mdcebogr̀bl̀bnd̀�lm�~

JKLM�K�̂ZURYRSTÛXKYVZK[T\]̂WU
JKLM�M_̀�nd̀ampnobdpb̀yocct̀yobnog̀fdzdg̀heif̀ekbdm̀mdpdoqb̀lk̀bnd̀ulgbmepblm�f̀aqqcopebolg̀klm̀xeisdgbt̀dobndm̀���̀
offvd̀bl̀bnd̀�ygdm̀èudmbokopebd̀klm̀xeisdgb̀og̀bnd̀kvcc̀eslvgb̀lk̀bnd̀aqqcopebolg̀klm̀xeisdgbt̀yobǹèplqìbl̀bnd̀
ulgbmepblm�̀lm̀���̀offvd̀bl̀bnd̀�ygdm̀èudmbokopebd̀klm̀xeisdgb̀klm̀fvpǹeslvgb̀ef̀bnd̀ampnobdpb̀hdbdmsogdf̀of̀
qmlqdmcìhvdt̀egh̀glbokìbnd̀ulgbmepblm̀egh̀�ygdm̀lk̀bnd̀ampnobdpb�f̀mdeflgf̀klm̀yobnnlchogr̀pdmbokopebolg̀og̀qemb̀ef̀
qmlzohdh̀og̀|dpbolg̀}~�~��̀lm̀���̀yobnnlch̀pdmbokopebolg̀lk̀bnd̀dgbomd̀aqqcopebolg̀klm̀xeisdgbt̀egh̀glbokìbnd̀
ulgbmepblm̀egh̀�ygdm̀lk̀bnd̀ampnobdpb�f̀mdeflg̀klm̀yobnnlchogr̀pdmbokopebolg̀og̀ynlcd̀ef̀qmlzohdh̀og̀|dpbolg̀}~�~�~

JKLM�M�̀�nd̀offvegpd̀lk̀èudmbokopebd̀klm̀xeisdgb̀yocc̀plgfbobvbd̀èmdqmdfdgbebolg̀jìbnd̀ampnobdpb̀bl̀bnd̀�ygdmt̀
jefdh̀lg̀bnd̀ampnobdpb�f̀dzecvebolg̀lk̀bnd̀�lm�̀egh̀bnd̀hebèog̀bnd̀aqqcopebolg̀klm̀xeisdgbt̀bnebt̀bl̀bnd̀jdfb̀lk̀bnd̀
ampnobdpb�f̀�glycdhrdt̀ogklmsebolgt̀egh̀jdcodkt̀bnd̀�lm�̀nef̀qmlrmdffdh̀bl̀bnd̀qlogb̀oghopebdht̀bnd̀{vecobìlk̀bnd̀
�lm�̀of̀og̀epplmhegpd̀yobǹbnd̀ulgbmepb̀�lpvsdgbft̀egh̀bneb̀bnd̀ulgbmepblm̀of̀dgbobcdh̀bl̀qeisdgb̀og̀bnd̀eslvgb̀
pdmbokodh~̀�nd̀klmdrlogr̀mdqmdfdgbebolgf̀emd̀fvj�dpb̀bl̀eg̀dzecvebolg̀lk̀bnd̀�lm�̀klm̀plgklmsegpd̀yobǹbnd̀ulgbmepb̀
�lpvsdgbf̀vqlg̀|vjfbegboec̀ulsqcdbolgt̀bl̀mdfvcbf̀lk̀fvjfd{vdgb̀bdfbf̀egh̀ogfqdpbolgft̀bl̀plmmdpbolg̀lk̀soglm̀
hdzoebolgf̀kmls̀bnd̀ulgbmepb̀�lpvsdgbf̀qmolm̀bl̀plsqcdbolgt̀egh̀bl̀fqdpokop̀{vecokopebolgf̀d�qmdffdh̀jìbnd̀
ampnobdpb~̀�lydzdmt̀bnd̀offvegpd̀lk̀èudmbokopebd̀klm̀xeisdgb̀yocc̀glb̀jd̀èmdqmdfdgbebolg̀bneb̀bnd̀ampnobdpb̀nef̀���̀
sehd̀d�nevfbozd̀lm̀plgbogvlvf̀lg�fobd̀ogfqdpbolgf̀bl̀pndp�̀bnd̀{vecobìlm̀{vegbobìlk̀bnd̀�lm��̀���̀mdzodydh̀
plgfbmvpbolg̀sdegft̀sdbnlhft̀bdpngo{vdft̀fd{vdgpdft̀lm̀qmlpdhvmdf�̀���̀mdzodydh̀plqodf̀lk̀md{vofobolgf̀mdpdozdh̀
kmls̀|vjplgbmepblmf̀egh̀fvqqcodmf̀egh̀lbndm̀hebèmd{vdfbdh̀jìbnd̀�ygdm̀bl̀fvjfbegboebd̀bnd̀ulgbmepblm�f̀mornb̀bl̀
qeisdgb�̀lm̀���̀sehd̀d�esogebolg̀bl̀efpdmbeog̀nlỳlm̀klm̀yneb̀qvmqlfd̀bnd̀ulgbmepblm̀nef̀vfdh̀slgdìqmdzolvfcì
qeoh̀lg̀epplvgb̀lk̀bnd̀ulgbmepb̀|vs~

JKLM�K�̂SRXRVWXKUVK�RU��VQ�K�̂ZURYRSTURVW
JKLM�M_̀�nd̀ampnobdpb̀seìyobnnlch̀èudmbokopebd̀klm̀xeisdgb̀og̀ynlcd̀lm̀og̀qembt̀bl̀bnd̀d�bdgb̀mdeflgejcìgdpdffemì
bl̀qmlbdpb̀bnd̀�ygdmt̀ok̀og̀bnd̀ampnobdpb�f̀lqogolg̀bnd̀mdqmdfdgbebolgf̀bl̀bnd̀�ygdm̀md{vomdh̀jì|dpbolg̀}~�~�̀pegglb̀
jd̀sehd~̀�k̀bnd̀ampnobdpb̀of̀vgejcd̀bl̀pdmbokìqeisdgb̀og̀bnd̀eslvgb̀lk̀bnd̀aqqcopebolgt̀bnd̀ampnobdpb̀yocc̀glbokìbnd̀
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JKLMNOPMKNQOLRQSTLUNQOVQWNKXYRURQYLQZUPMYKLQ[\]\̂\Q_̀QMaUQJKLMNOPMKNQOLRQbNPaYMUPMQPOLLKMQOcNUUQKLQOQNUXYVURQ
OdKeLMfQMaUQbNPaYMUPMQTYggQWNKdWMghQYVVeUQOQJUNMỲYPOMUQ̀KNQiOhdULMQ̀KNQMaUQOdKeLMQ̀KNQTaYPaQMaUQbNPaYMUPMQYVQOjgUQMKQ
dOkUQVePaQNUWNUVULMOMYKLVQMKQMaUQSTLUN\QlaUQbNPaYMUPMQdOhQOgVKQTYMaaKgRQOQJUNMỲYPOMUQ̀KNQiOhdULMQKNfQjUPOeVUQK̀Q
VejVUmeULMghQRYVPKXUNURQUXYRULPUfQdOhQLeggỲhQMaUQTaKgUQKNQOQWONMQK̀QOQJUNMỲYPOMUQ̀KNQiOhdULMQWNUXYKeVghQYVVeURfQMKQ
VePaQUnMULMQOVQdOhQjUQLUPUVVONhQYLQMaUQbNPaYMUPMoVQKWYLYKLQMKQWNKMUPMQMaUQSTLUNQ̀NKdQgKVVQ̀KNQTaYPaQMaUQJKLMNOPMKNQ
YVQNUVWKLVYjgUfQYLPgeRYLcQgKVVQNUVegMYLcQ̀NKdQOPMVQOLRQKdYVVYKLVQRUVPNYjURQYLQZUPMYKLQp\p\qfQjUPOeVUQK̀

rsQQQQRÙUPMYXUQtKNkQLKMQNUdURYURu
rvQQQQMaYNRQWONMhQPgOYdVQ̀YgURQKNQNUOVKLOjgUQUXYRULPUQYLRYPOMYLcQWNKjOjgUQ̀YgYLcQK̀QVePaQPgOYdVfQeLgUVVQVUPeNYMhQ

OPPUWMOjgUQMKQMaUQSTLUNQYVQWNKXYRURQjhQMaUQJKLMNOPMKNu
rwQQQQ̀OYgeNUQK̀QMaUQJKLMNOPMKNQMKQdOkUQWOhdULMVQWNKWUNghQMKQZejPKLMNOPMKNVQKNQVeWWgYUNVQ̀KNQgOjKNfQdOMUNYOgVQ

KNQUmeYWdULMu
rxQQQQNUOVKLOjgUQUXYRULPUQMaOMQMaUQtKNkQPOLLKMQjUQPKdWgUMURQ̀KNQMaUQeLWOYRQjOgOLPUQK̀QMaUQJKLMNOPMQZedu
ryQQQQROdOcUQMKQMaUQSTLUNQKNQOQZUWONOMUQJKLMNOPMKNu
rzQQQQNUOVKLOjgUQUXYRULPUQMaOMQMaUQtKNkQTYggQLKMQjUQPKdWgUMURQTYMaYLQMaUQJKLMNOPMQlYdUfQOLRQMaOMQMaUQeLWOYRQ

jOgOLPUQTKegRQLKMQjUQORUmeOMUQMKQPKXUNQOPMeOgQKNQgYmeYROMURQROdOcUVQ̀KNQMaUQOLMYPYWOMURQRUgOhuQKN
r{QQQQNUWUOMURQ̀OYgeNUQMKQPONNhQKeMQMaUQtKNkQYLQOPPKNROLPUQTYMaQMaUQJKLMNOPMQ|KPedULMV\Q

}~�ryrvQtaULQUYMaUNQWONMhQRYVWeMUVQMaUQbNPaYMUPMoVQRUPYVYKLQNUcONRYLcQOQJUNMỲYPOMUQ̀KNQiOhdULMQeLRUNQZUPMYKLQ[\�\̂fQ
YLQTaKgUQKNQYLQWONMfQMaOMQWONMhQdOhQVejdYMQOQJgOYdQYLQOPPKNROLPUQTYMaQbNMYPgUQ̂�\

}~�ryrwQtaULQMaUQNUOVKLVQ̀KNQTYMaaKgRYLcQPUNMỲYPOMYKLQONUQNUdKXURfQPUNMỲYPOMYKLQTYggQjUQdORUQ̀KNQOdKeLMVQ
WNUXYKeVghQTYMaaUgR\

}~�ryrx~_̀QMaUQbNPaYMUPMQTYMaaKgRVQPUNMỲYPOMYKLQ̀KNQWOhdULMQeLRUNQZUPMYKLQ[\�\̂\pfQMaUQSTLUNQdOhfQOMQYMVQVKgUQKWMYKLfQ
YVVeUQ�KYLMQPaUPkVQMKQMaUQJKLMNOPMKNQOLRQMKQOLhQZejPKLMNOPMKNQKNQVeWWgYUNQMKQTaKdQMaUQJKLMNOPMKNQ̀OYgURQMKQdOkUQ
WOhdULMQ̀KNQtKNkQWNKWUNghQWUǸKNdURQKNQdOMUNYOgQKNQUmeYWdULMQVeYMOjghQRUgYXUNUR\Q_̀QMaUQSTLUNQdOkUVQWOhdULMVQjhQ
�KYLMQPaUPkfQMaUQSTLUNQVaOggQLKMỲhQMaUQbNPaYMUPMQOLRQMaUQJKLMNOPMKNQVaOggQNÙgUPMQVePaQWOhdULMQKLQYMVQLUnMQ
bWWgYPOMYKLQ̀KNQiOhdULM\

}~�rz~��������~��������
}~�rzrsQb̀MUNQMaUQbNPaYMUPMQaOVQYVVeURQOQJUNMỲYPOMUQ̀KNQiOhdULMfQMaUQSTLUNQVaOggQdOkUQWOhdULMQYLQMaUQdOLLUNQOLRQ
TYMaYLQMaUQMYdUQWNKXYRURQYLQMaUQJKLMNOPMQ|KPedULMVfQOLRQVaOggQVKQLKMỲhQMaUQbNPaYMUPM\

}~�rzrvQlaUQJKLMNOPMKNQVaOggQWOhQUOPaQZejPKLMNOPMKNfQLKQgOMUNQMaOLQVUXULQROhVQÒMUNQNUPUYWMQK̀QWOhdULMQ̀NKdQMaUQ
STLUNfQMaUQOdKeLMQMKQTaYPaQMaUQZejPKLMNOPMKNQYVQULMYMgURfQNÙgUPMYLcQWUNPULMOcUVQOPMeOgghQNUMOYLURQ̀NKdQWOhdULMVQMKQ
MaUQJKLMNOPMKNQKLQOPPKeLMQK̀QMaUQZejPKLMNOPMKNoVQWKNMYKLQK̀QMaUQtKNk\QlaUQJKLMNOPMKNQVaOggfQjhQOWWNKWNYOMUQ
OcNUUdULMQTYMaQUOPaQZejPKLMNOPMKNfQNUmeYNUQUOPaQZejPKLMNOPMKNQMKQdOkUQWOhdULMVQMKQZej�VejPKLMNOPMKNVQYLQOQVYdYgONQ
dOLLUN\

}~�rzrwQlaUQbNPaYMUPMQTYggfQKLQNUmeUVMfQ̀eNLYVaQMKQOQZejPKLMNOPMKNfQỲQWNOPMYPOjgUfQYL̀KNdOMYKLQNUcONRYLcQWUNPULMOcUVQK̀Q
PKdWgUMYKLQKNQOdKeLMVQOWWgYURQ̀KNQjhQMaUQJKLMNOPMKNQOLRQOPMYKLQMOkULQMaUNUKLQjhQMaUQbNPaYMUPMQOLRQSTLUNQKLQ
OPPKeLMQK̀QWKNMYKLVQK̀QMaUQtKNkQRKLUQjhQVePaQZejPKLMNOPMKN\

}~�rzrxQlaUQSTLUNQaOVQMaUQNYcaMQMKQNUmeUVMQTNYMMULQUXYRULPUQ̀NKdQMaUQJKLMNOPMKNQMaOMQMaUQJKLMNOPMKNQaOVQWNKWUNghQWOYRQ
ZejPKLMNOPMKNVQOLRQVeWWgYUNVQOdKeLMVQWOYRQjhQMaUQSTLUNQMKQMaUQJKLMNOPMKNQ̀KNQVejPKLMNOPMURQtKNk\Q_̀QMaUQJKLMNOPMKNQ
ÒYgVQMKQ̀eNLYVaQVePaQUXYRULPUQTYMaYLQVUXULQROhVfQMaUQSTLUNQVaOggQaOXUQMaUQNYcaMQMKQPKLMOPMQZejPKLMNOPMKNVQOLRQ
VeWWgYUNVQMKQOVPUNMOYLQTaUMaUNQMaUhQaOXUQjUULQWNKWUNghQWOYR\Q�UYMaUNQMaUQSTLUNQLKNQbNPaYMUPMQVaOggQaOXUQOLQ
KjgYcOMYKLQMKQWOhfQKNQMKQVUUQMKQMaUQWOhdULMQK̀QdKLUhQMKfQOQZejPKLMNOPMKNQKNQVeWWgYUNfQUnPUWMQOVQdOhQKMaUNTYVUQjUQ
NUmeYNURQjhQgOT\

}~�rzryQlaUQJKLMNOPMKNoVQWOhdULMVQMKQVeWWgYUNVQVaOggQjUQMNUOMURQYLQOQdOLLUNQVYdYgONQMKQMaOMQWNKXYRURQYLQZUPMYKLVQ[\�\qfQ
[\�\pQOLRQ[\�\]\

}~�rzrzQbQJUNMỲYPOMUQ̀KNQiOhdULMfQOQWNKcNUVVQWOhdULMfQKNQWONMYOgQKNQULMYNUQeVUQKNQKPPeWOLPhQK̀QMaUQiNK�UPMQjhQMaUQ
STLUNQVaOggQLKMQPKLVMYMeMUQOPPUWMOLPUQK̀QtKNkQLKMQYLQOPPKNROLPUQTYMaQMaUQJKLMNOPMQ|KPedULMV\
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JKLMNMOPQRSTUUPVWTPXYRVZ[\VYZP]ZŶ_̀TUPVWTPabRTZPb_VWP[P][cdTRVPeYR̀P_RPVWTPfgSSP]TR[SPUgdPYfPVWTPXYRVZ[\VPhgdiP
][cdTRVUPZT\T_̂T̀PecPVWTPXYRVZ[\VYZPfYZPjYZkP]ZY]TZScP]TZfYZdT̀PecPhge\YRVZ[\VYZUPYZP]ZŶ_̀T̀PecPUg]]S_TZUPUW[SSP
eTPWTS̀PecPVWTPXYRVZ[\VYZPfYZPVWYUTPhge\YRVZ[\VYZUPYZPUg]]S_TZUPbWYP]TZfYZdT̀PjYZkPYZPfgZR_UWT̀Pd[VTZ_[SUiPYZPeYVWiP
gR̀TZP\YRVZ[\VPb_VWPVWTPXYRVZ[\VYZPfYZPbW_\WP][cdTRVPb[UPd[̀TPecPVWTPabRTZlPmYVW_RnP\YRV[_RT̀PWTZT_RPUW[SSP
ZTog_ZTPdYRTcPVYPeTP]S[\T̀P_RP[PUT][Z[VTP[\\YgRVP[R̀PRYVP\Ydd_RnST̀Pb_VWPdYRTcPYfPVWTPXYRVZ[\VYZiP\ZT[VTP[RcP
f_̀g\_[ZcPS_[e_S_VcPYZPVYZVPS_[e_S_VcPYRPVWTP][ZVPYfPVWTPXYRVZ[\VYZPfYZPeZT[\WPYfPVZgUViPYZPTRV_VSTP[RcP]TZUYRPYZPTRV_VcPVYP[RP
[b[Z̀PYfP]gR_V_̂TP̀[d[nTUP[n[_RUVPVWTPXYRVZ[\VYZPfYZPeZT[\WPYfPVWTPZTog_ZTdTRVUPYfPVW_UP]ZŶ_U_YRl

JKLMNMpKqZŶ_̀T̀PVWTPabRTZPW[UPfgSf_SST̀P_VUP][cdTRVPYeS_n[V_YRUPgR̀TZPVWTPXYRVZ[\VPrY\gdTRVUiPVWTPXYRVZ[\VYZPUW[SSP
T̀fTR̀P[R̀P_R̀TdR_fcPVWTPabRTZPfZYdP[SSPSYUUiPS_[e_S_VciP̀[d[nTPYZPTs]TRUTiP_R\Sg̀_RnPZT[UYR[eSTP[VVYZRTctUPfTTUP
[R̀PS_V_n[V_YRPTs]TRUTUiP[Z_U_RnPYgVPYfP[RcPS_TRP\S[_dPYZPYVWTZP\S[_dPfYZP][cdTRVPecP[RcPhge\YRVZ[\VYZPYZPUg]]S_TZPYfP
[RcPV_TZlPQ]YRPZT\T_]VPYfPRYV_\TPYfP[PS_TRP\S[_dPYZPYVWTZP\S[_dPfYZP][cdTRViPVWTPabRTZPUW[SSPRYV_fcPVWTPXYRVZ[\VYZlPufP
[]]ZŶT̀PecPVWTP[]]S_\[eSTP\YgZViPbWTRPZTog_ZT̀iPVWTPXYRVZ[\VYZPd[cPUgeUV_VgVTP[PUgZTVcPeYR̀PfYZPVWTP]ZY]TZVcP
[n[_RUVPbW_\WPVWTPS_TRPYZPYVWTZP\S[_dPfYZP][cdTRVPW[UPeTTRP[UUTZVT̀l

JKLMOKvwxyz{|K}~K�w��|��
ufPVWTP�Z\W_VT\VP̀YTUPRYVP_UUgTP[PXTZV_f_\[VTPfYZPq[cdTRViPVWZYgnWPRYPf[gSVPYfPVWTPXYRVZ[\VYZiPb_VW_RPUT̂TRP̀[cUP[fVTZP
ZT\T_]VPYfPVWTPXYRVZ[\VYZtUP�]]S_\[V_YRPfYZPq[cdTRViPYZP_fPVWTPabRTZP̀YTUPRYVP][cPVWTPXYRVZ[\VYZPb_VW_RPUT̂TRP̀[cUP
[fVTZPVWTP̀[VTPTUV[eS_UWT̀P_RPVWTPXYRVZ[\VPrY\gdTRVUiPVWTP[dYgRVP\TZV_f_T̀PecPVWTP�Z\W_VT\VPYZP[b[Z̀T̀PecPe_R̀_RnP
_̀U]gVTPZTUYSgV_YRiPVWTRPVWTPXYRVZ[\VYZPd[ciPg]YRPUT̂TRP[̀ _̀V_YR[SP̀[cUtPRYV_\TPVYPVWTPabRTZP[R̀P�Z\W_VT\ViPUVY]PVWTP
jYZkPgRV_SP][cdTRVPYfPVWTP[dYgRVPYb_RnPW[UPeTTRPZT\T_̂T̀lP�WTPXYRVZ[\VP�_dTPUW[SSPeTPTsVTR̀T̀P[]]ZY]Z_[VTScP[R̀P
VWTPXYRVZ[\VPhgdPUW[SSPeTP_R\ZT[UT̀PecPVWTP[dYgRVPYfPVWTPXYRVZ[\VYZtUPZT[UYR[eSTP\YUVUPYfPUWgV̀YbRiP̀TS[cP[R̀PUV[ZV�
g]iP]SgUP_RVTZTUVP[UP]ZŶ_̀T̀PfYZP_RPVWTPXYRVZ[\VPrY\gdTRVUl

JKLMpK�z���w��xwyK�}��y|�x}�
JKLMpM�PhgeUV[RV_[SPXYd]STV_YRP_UPVWTPUV[nTP_RPVWTP]ZYnZTUUPYfPVWTPjYZkPbWTRPVWTPjYZkPYZP̀TU_nR[VT̀P]YZV_YRPVWTZTYfP
_UPUgff_\_TRVScP\Yd]STVTP_RP[\\YZ̀[R\TPb_VWPVWTPXYRVZ[\VPrY\gdTRVUPUYPVW[VPVWTPabRTZP\[RPY\\g]cPYZPgV_S_�TPVWTP
jYZkPfYZP_VUP_RVTR̀T̀PgUTl

JKLMpM�PjWTRPVWTPXYRVZ[\VYZP\YRU_̀TZUPVW[VPVWTPjYZkiPYZP[P]YZV_YRPVWTZTYfPbW_\WPVWTPabRTZP[nZTTUPVYP[\\T]VP
UT][Z[VTSciP_UPUgeUV[RV_[SScP\Yd]STVTiPVWTPXYRVZ[\VYZPUW[SSP]ZT][ZTP[R̀PUged_VPVYPVWTP�Z\W_VT\VP[P\Yd]ZTWTRU_̂TPS_UVPYfP
_VTdUPVYPeTP\Yd]STVT̀PYZP\YZZT\VT̀P]Z_YZPVYPf_R[SP][cdTRVlP�[_SgZTPVYP_R\Sg̀TP[RP_VTdPYRPUg\WPS_UVP̀YTUPRYVP[SVTZPVWTP
ZTU]YRU_e_S_VcPYfPVWTPXYRVZ[\VYZPVYP\Yd]STVTP[SSPjYZkP_RP[\\YZ̀[R\TPb_VWPVWTPXYRVZ[\VPrY\gdTRVUl

JKLMpM�PQ]YRPZT\T_]VPYfPVWTPXYRVZ[\VYZtUPS_UViPVWTP�Z\W_VT\VPb_SSPd[kTP[RP_RU]T\V_YRPVYP̀TVTZd_RTPbWTVWTZPVWTPjYZkPYZP
T̀U_nR[VT̀P]YZV_YRPVWTZTYfP_UPUgeUV[RV_[SScP\Yd]STVTlPufPVWTP�Z\W_VT\VtUP_RU]T\V_YRP̀_U\SYUTUP[RcP_VTdiPbWTVWTZPYZPRYVP
_R\Sg̀T̀PYRPVWTPXYRVZ[\VYZtUPS_UViPbW_\WP_UPRYVPUgff_\_TRVScP\Yd]STVTP_RP[\\YZ̀[R\TPb_VWPVWTPXYRVZ[\VPrY\gdTRVUPUYP
VW[VPVWTPabRTZP\[RPY\\g]cPYZPgV_S_�TPVWTPjYZkPYZP̀TU_nR[VT̀P]YZV_YRPVWTZTYfPfYZP_VUP_RVTR̀T̀PgUTiPVWTPXYRVZ[\VYZP
UW[SSiPeTfYZTP_UUg[R\TPYfPVWTPXTZV_f_\[VTPYfPhgeUV[RV_[SPXYd]STV_YRiP\Yd]STVTPYZP\YZZT\VPUg\WP_VTdPg]YRPRYV_f_\[V_YRP
ecPVWTP�Z\W_VT\VlPuRPUg\WP\[UTiPVWTPXYRVZ[\VYZPUW[SSPVWTRPUged_VP[PZTogTUVPfYZP[RYVWTZP_RU]T\V_YRPecPVWTP�Z\W_VT\VPVYP
T̀VTZd_RTPhgeUV[RV_[SPXYd]STV_YRl

JKLMpM�PjWTRPVWTPjYZkPYZP̀TU_nR[VT̀P]YZV_YRPVWTZTYfP_UPUgeUV[RV_[SScP\Yd]STVTiPVWTP�Z\W_VT\VPb_SSP]ZT][ZTP[P
XTZV_f_\[VTPYfPhgeUV[RV_[SPXYd]STV_YRPVW[VPUW[SSPTUV[eS_UWPVWTP̀[VTPYfPhgeUV[RV_[SPXYd]STV_YR�PTUV[eS_UWP
ZTU]YRU_e_S_V_TUPYfPVWTPabRTZP[R̀PXYRVZ[\VYZPfYZPUT\gZ_VciPd[_RVTR[R\TiPWT[ViPgV_S_V_TUiP̀[d[nTPVYPVWTPjYZkP[R̀P
_RUgZ[R\T�P[R̀Pf_sPVWTPV_dTPb_VW_RPbW_\WPVWTPXYRVZ[\VYZPUW[SSPf_R_UWP[SSP_VTdUPYRPVWTPS_UVP[\\Yd][Rc_RnPVWTP
XTZV_f_\[VTlPj[ZZ[RV_TUPZTog_ZT̀PecPVWTPXYRVZ[\VPrY\gdTRVUPUW[SSP\YddTR\TPYRPVWTP̀[VTPYfPhgeUV[RV_[SPXYd]STV_YRP
YfPVWTPjYZkPYZP̀TU_nR[VT̀P]YZV_YRPVWTZTYfPgRSTUUPYVWTZb_UTP]ZŶ_̀T̀P_RPVWTPXTZV_f_\[VTPYfPhgeUV[RV_[SPXYd]STV_YRl

JKLMpM�P�WTPXTZV_f_\[VTPYfPhgeUV[RV_[SPXYd]STV_YRPUW[SSPeTPUged_VVT̀PVYPVWTPabRTZP[R̀PXYRVZ[\VYZPfYZPVWT_ZPbZ_VVTRP
[\\T]V[R\TPYfPZTU]YRU_e_S_V_TUP[UU_nRT̀PVYPVWTdP_RPVWTPXTZV_f_\[VTlPQ]YRPUg\WP[\\T]V[R\TiP[R̀P\YRUTRVPYfPUgZTVcP_fP
[RciPVWTPabRTZPUW[SSPd[kTP][cdTRVPYfPZTV[_R[nTP[]]Sc_RnPVYPVWTPjYZkPYZP̀TU_nR[VT̀P]YZV_YRPVWTZTYflPhg\WP][cdTRVP
UW[SSPeTP[̀�gUVT̀PfYZPjYZkPVW[VP_UP_R\Yd]STVTPYZPRYVP_RP[\\YZ̀[R\TPb_VWPVWTPZTog_ZTdTRVUPYfPVWTPXYRVZ[\VPrY\gdTRVUl

JKLMLK�w{�xwyK���z�w���K}{K��|
JKLMLM�P�WTPabRTZPd[cPY\\g]cPYZPgUTP[RcP\Yd]STVT̀PYZP][ZV_[SScP\Yd]STVT̀P]YZV_YRPYfPVWTPjYZkP[VP[RcPUV[nTPbWTRP
Ug\WP]YZV_YRP_UP̀TU_nR[VT̀PecPUT][Z[VTP[nZTTdTRVPb_VWPVWTPXYRVZ[\VYZiP]ZŶ_̀T̀PUg\WPY\\g][R\cPYZPgUTP_UP\YRUTRVT̀P
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JKLMNLJOPLQRSTUPULVRWLVTJOKUQXPWLMNLYTMZQ[LVTJOKUQJQPSLOV\QR]L̂TUQSWQ[JQKRLK\PULJOPL_UK̂P[J̀LaT[OLYVUJQVZLK[[TYVR[NLKUL
TSPLbVNL[KbbPR[PLcOPJOPULKULRKJLJOPLYKUJQKRLQSLSTMSJVRJQVZZNL[KbYZPJPdLYUK\QWPWLJOPLecRPULVRWLfKRJUV[JKULOV\PL
V[[PYJPWLQRLcUQJQR]LJOPLUPSYKRSQMQZQJQPSLVSSQ]RPWLJKLPV[OLKgLJOPbLgKULYVNbPRJSdLUPJVQRV]PdLQgLVRNdLSP[TUQJNdL
bVQRJPRVR[PdLOPVJdLTJQZQJQPSdLWVbV]PLJKLJOPLhKUiLVRWLQRSTUVR[PdLVRWLOV\PLV]UPPWLQRLcUQJQR]L[KR[PURQR]LJOPLYPUQKWLgKUL
[KUUP[JQKRLKgLJOPLhKUiLVRWL[KbbPR[PbPRJLKgLcVUUVRJQPSLUPjTQUPWLMNLJOPLfKRJUV[JLkK[TbPRJS̀LhOPRLJOPLfKRJUV[JKUL
[KRSQWPUSLVLYKUJQKRLSTMSJVRJQVZZNL[KbYZPJPdLJOPLfKRJUV[JKULSOVZZLYUPYVUPLVRWLSTMbQJLVLZQSJLJKLJOPLlU[OQJP[JLVSLYUK\QWPWL
TRWPULaP[JQKRLm̀ǹòLfKRSPRJLKgLJOPLfKRJUV[JKULJKLYVUJQVZLK[[TYVR[NLKULTSPLSOVZZLRKJLMPLTRUPVSKRVMZNLcQJOOPZẀLpOPL
SJV]PLKgLJOPLYUK]UPSSLKgLJOPLhKUiLSOVZZLMPLWPJPUbQRPWLMNLcUQJJPRLV]UPPbPRJLMPJcPPRLJOPLecRPULVRWLfKRJUV[JKULKUdLQgL
RKLV]UPPbPRJLQSLUPV[OPWdLMNLWP[QSQKRLKgLJOPLlU[OQJP[J̀

qrststuLvbbPWQVJPZNLYUQKULJKLST[OLYVUJQVZLK[[TYVR[NLKULTSPdLJOPLecRPUdLfKRJUV[JKUdLVRWLlU[OQJP[JLSOVZZL̂KQRJZNLQRSYP[JL
JOPLVUPVLJKLMPLK[[TYQPWLKULYKUJQKRLKgLJOPLhKUiLJKLMPLTSPWLQRLKUWPULJKLWPJPUbQRPLVRWLUP[KUWLJOPL[KRWQJQKRLKgLJOPL
hKUì

qrststwLxRZPSSLKJOPUcQSPLV]UPPWLTYKRdLYVUJQVZLK[[TYVR[NLKULTSPLKgLVLYKUJQKRLKULYKUJQKRSLKgLJOPLhKUiLSOVZZLRKJL
[KRSJQJTJPLV[[PYJVR[PLKgLhKUiLRKJL[KbYZNQR]LcQJOLJOPLUPjTQUPbPRJSLKgLJOPLfKRJUV[JLkK[TbPRJS̀

qrstyzr{|}~�r�������|�}r~}�r{|}~�r�~���}�
qrstyztyLxYKRLUP[PQYJLKgLJOPLfKRJUV[JKU�SLRKJQ[PLJOVJLJOPLhKUiLQSLUPVWNLgKULgQRVZLQRSYP[JQKRLVRWLV[[PYJVR[PLVRWLTYKRL
UP[PQYJLKgLVLgQRVZLlYYZQ[VJQKRLgKUL_VNbPRJdLJOPLlU[OQJP[JLcQZZLYUKbYJZNLbViPLST[OLQRSYP[JQKR̀LhOPRLJOPLlU[OQJP[JL
gQRWSLJOPLhKUiLV[[PYJVMZPLTRWPULJOPLfKRJUV[JLkK[TbPRJSLVRWLJOPLfKRJUV[JLgTZZNLYPUgKUbPWdLJOPLlU[OQJP[JLcQZZL
YUKbYJZNLQSSTPLVLgQRVZLfPUJQgQ[VJPLgKUL_VNbPRJLSJVJQR]LJOVJLJKLJOPLMPSJLKgLJOPLlU[OQJP[J�SLiRKcZPW]PdLQRgKUbVJQKRLVRWL
MPZQPgdLVRWLKRLJOPLMVSQSLKgLJOPLlU[OQJP[J�SLKR�SQJPL\QSQJSLVRWLQRSYP[JQKRSdLJOPLhKUiLOVSLMPPRL[KbYZPJPWLQRLV[[KUWVR[PL
cQJOLJOPLfKRJUV[JLkK[TbPRJSLVRWLJOVJLJOPLPRJQUPLMVZVR[PLgKTRWLJKLMPLWTPLJOPLfKRJUV[JKULVRWLRKJPWLQRLJOPLgQRVZL
fPUJQgQ[VJPLQSLWTPLVRWLYVNVMZP̀LpOPLlU[OQJP[J�SLgQRVZLfPUJQgQ[VJPLgKUL_VNbPRJLcQZZL[KRSJQJTJPLVLgTUJOPULUPYUPSPRJVJQKRL
JOVJL[KRWQJQKRSLZQSJPWLQRLaP[JQKRLm̀��̀oLVSLYUP[PWPRJLJKLJOPLfKRJUV[JKU�SLMPQR]LPRJQJZPWLJKLgQRVZLYVNbPRJLOV\PLMPPRL
gTZgQZZPẀ

qrstyztuL�PQJOPULgQRVZLYVNbPRJLRKULVRNLUPbVQRQR]LUPJVQRPWLYPU[PRJV]PLSOVZZLMP[KbPLWTPLTRJQZLJOPLfKRJUV[JKULSTMbQJSL
JKLJOPLlU[OQJP[JL���LVRLVggQWV\QJLJOVJLYVNUKZZSdLMQZZSLgKULbVJPUQVZSLVRWLPjTQYbPRJdLVRWLKJOPULQRWPMJPWRPSSL[KRRP[JPWL
cQJOLJOPLhKUiLgKULcOQ[OLJOPLecRPULKULJOPLecRPU�SLYUKYPUJNLbQ]OJLMPLUPSYKRSQMZPLKULPR[TbMPUPWL�ZPSSLVbKTRJSL
cQJOOPZWLMNLecRPU�LOV\PLMPPRLYVQWLKULKJOPUcQSPLSVJQSgQPWdL�o�LVL[PUJQgQ[VJPLP\QWPR[QR]LJOVJLQRSTUVR[PLUPjTQUPWLMNLJOPL
fKRJUV[JLkK[TbPRJSLJKLUPbVQRLQRLgKU[PLVgJPULgQRVZLYVNbPRJLQSL[TUUPRJZNLQRLPggP[JdL���LVLcUQJJPRLSJVJPbPRJLJOVJLJOPL
fKRJUV[JKULiRKcSLKgLRKLUPVSKRLJOVJLJOPLQRSTUVR[PLcQZZLRKJLMPLUPRPcVMZPLJKL[K\PULJOPLYPUQKWLUPjTQUPWLMNLJOPLfKRJUV[JL
kK[TbPRJSdL���L[KRSPRJLKgLSTUPJNdLQgLVRNdLJKLgQRVZLYVNbPRJdL���LWK[TbPRJVJQKRLKgLVRNLSYP[QVZLcVUUVRJQPSdLST[OLVSL
bVRTgV[JTUPUS�LcVUUVRJQPSLKULSYP[QgQ[LaTM[KRJUV[JKULcVUUVRJQPSdLVRWL���LQgLUPjTQUPWLMNLJOPLecRPUdLKJOPULWVJVL
PSJVMZQSOQR]LYVNbPRJLKULSVJQSgV[JQKRLKgLKMZQ]VJQKRSdLST[OLVSLUP[PQYJSLVRWLUPZPVSPSLVRWLcVQ\PUSLKgLZQPRSdL[ZVQbSdL
SP[TUQJNLQRJPUPSJSdLKULPR[TbMUVR[PSLVUQSQR]LKTJLKgLJOPLfKRJUV[JdLJKLJOPLP�JPRJLVRWLQRLST[OLgKUbLVSLbVNLMPLWPSQ]RVJPWL
MNLJOPLecRPÙLvgLVLaTM[KRJUV[JKULUPgTSPSLJKLgTURQSOLVLUPZPVSPLKULcVQ\PULUPjTQUPWLMNLJOPLecRPUdLJOPLfKRJUV[JKULbVNL
gTURQSOLVLMKRWLSVJQSgV[JKUNLJKLJOPLecRPULJKLQRWPbRQgNLJOPLecRPULV]VQRSJLST[OLZQPRdL[ZVQbdLSP[TUQJNLQRJPUPSJdLKUL
PR[TbMUVR[P̀LvgLVLZQPRdL[ZVQbdLSP[TUQJNLQRJPUPSJdLKULPR[TbMUVR[PLUPbVQRSLTRSVJQSgQPWLVgJPULYVNbPRJSLVUPLbVWPdLJOPL
fKRJUV[JKULSOVZZLUPgTRWLJKLJOPLecRPULVZZLbKRPNLJOVJLJOPLecRPULbVNLMPL[KbYPZZPWLJKLYVNLQRLWQS[OVU]QR]LJOPLZQPRdL
[ZVQbdLSP[TUQJNLQRJPUPSJdLKULPR[TbMUVR[PdLQR[ZTWQR]LVZZL[KSJSLVRWLUPVSKRVMZPLVJJKURPNS�LgPPS̀

qrstyztwLvgdLVgJPULaTMSJVRJQVZLfKbYZPJQKRLKgLJOPLhKUidLgQRVZL[KbYZPJQKRLJOPUPKgLQSLbVJPUQVZZNLWPZVNPWLJOUKT]OLRKLgVTZJL
KgLJOPLfKRJUV[JKULKULMNLQSSTVR[PLKgLfOVR]PLeUWPUSLVggP[JQR]LgQRVZL[KbYZPJQKRdLVRWLJOPLlU[OQJP[JLSKL[KRgQUbSdLJOPL
ecRPULSOVZZdLTYKRLVYYZQ[VJQKRLMNLJOPLfKRJUV[JKULVRWL[PUJQgQ[VJQKRLMNLJOPLlU[OQJP[JdLVRWLcQJOKTJLJPUbQRVJQR]LJOPL
fKRJUV[JdLbViPLYVNbPRJLKgLJOPLMVZVR[PLWTPLgKULJOVJLYKUJQKRLKgLJOPLhKUiLgTZZNL[KbYZPJPWdL[KUUP[JPWdLVRWLV[[PYJPẀLvgL
JOPLUPbVQRQR]LMVZVR[PLgKULhKUiLRKJLgTZZNL[KbYZPJPWLKUL[KUUP[JPWLQSLZPSSLJOVRLUPJVQRV]PLSJQYTZVJPWLQRLJOPLfKRJUV[JL
kK[TbPRJSdLVRWLQgLMKRWSLOV\PLMPPRLgTURQSOPWdLJOPLcUQJJPRL[KRSPRJLKgLJOPLSTUPJNLJKLYVNbPRJLKgLJOPLMVZVR[PLWTPLgKUL
JOVJLYKUJQKRLKgLJOPLhKUiLgTZZNL[KbYZPJPWLVRWLV[[PYJPWLSOVZZLMPLSTMbQJJPWLMNLJOPLfKRJUV[JKULJKLJOPLlU[OQJP[JLYUQKULJKL
[PUJQgQ[VJQKRLKgLST[OLYVNbPRJ̀LaT[OLYVNbPRJLSOVZZLMPLbVWPLTRWPULJPUbSLVRWL[KRWQJQKRSL]K\PURQR]LgQRVZLYVNbPRJdL
P�[PYJLJOVJLQJLSOVZZLRKJL[KRSJQJTJPLVLcVQ\PULKgLfZVQbS̀

qrstyzt�LpOPLbViQR]LKgLgQRVZLYVNbPRJLSOVZZL[KRSJQJTJPLVLcVQ\PULKgLfZVQbSLMNLJOPLecRPULP�[PYJLJOKSPLVUQSQR]LgUKb
tyLLLLZQPRSdLfZVQbSdLSP[TUQJNLQRJPUPSJSdLKULPR[TbMUVR[PSLVUQSQR]LKTJLKgLJOPLfKRJUV[JLVRWLTRSPJJZPW�
tuLLLLgVQZTUPLKgLJOPLhKUiLJKL[KbYZNLcQJOLJOPLUPjTQUPbPRJSLKgLJOPLfKRJUV[JLkK[TbPRJS�L
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JKLLLLMNOPQLRSLQTNUVWXLYWOOWZMVNQLON[\VON]L̂_LM̀NLaRZMOWUMLbRU\PNZMQcLRO
JdeeeeW\]VMQLTNOSROPN]L̂_LM̀NLfYZNOgLVSLTNOPVMMN]L̂_LM̀NLaRZMOWUMLbRU\PNZMQgLWSMNOLSVZWXLTW_PNZMh

iejJklJmLnUUNTMWZUNLRSLSVZWXLTW_PNZML̂_LM̀NLaRZMOWUMROgLWLo\̂URZMOWUMROgLROLWLQ\TTXVNOgLQ̀WXXLURZQMVM\MNLWLYWVpNOLRSL
UXWVPQL̂_LM̀WMLTW_NNLNqUNTMLM̀RQNLTONpVR\QX_LPW]NLVZLYOVMVZrLWZ]LV]NZMVSVN]L̂_LM̀WMLTW_NNLWQL\ZQNMMXN]LWMLM̀NLMVPNLRSL
SVZWXLnTTXVUWMVRZLSROLsW_PNZMh

tuvwxyzekleee{u|vzxvw|}e|~e{zu�|}�et}�e{u|{zuv�
ieklJke������e{����������e���e{�������
�̀NLaRZMOWUMROLQ̀WXXL̂NLONQTRZQV̂XNLSROLVZVMVWMVZrgLPWVZMWVZVZrgLWZ]LQ\TNOpVQVZrLWXXLQWSNM_LTONUW\MVRZQLWZ]LTORrOWPQL
VZLURZZNUMVRZLYVM̀LM̀NLTNOSROPWZUNLRSLM̀NLaRZMOWUMh

ieklJ�e������e��e{������e���e{�������
ieklJ�JkL�̀NLaRZMOWUMROLQ̀WXXLMW�NLONWQRZŴXNLTONUW\MVRZQLSROLQWSNM_LRSgLWZ]LQ̀WXXLTORpV]NLONWQRZŴXNLTORMNUMVRZLMRL
TONpNZML]WPWrNgLVZ�\O_gLROLXRQQLMR

JkLLLLNPTXR_NNQLRZLM̀NL�RO�LWZ]LRM̀NOLTNOQRZQLỲRLPW_L̂NLWSSNUMN]LM̀NON̂_c
J�LLLLM̀NL�RO�LWZ]LPWMNOVWXQLWZ]LN[\VTPNZMLMRL̂NLVZUROTROWMN]LM̀NONVZgLỲNM̀NOLVZLQMROWrNLRZLROLRSSLM̀NLQVMNgL

\Z]NOLUWONgLU\QMR]_gLROLURZMORXLRSLM̀NLaRZMOWUMROgLWLo\̂URZMOWUMROgLROLWLo\̂�Q\̂URZMOWUMROcLWZ]
JKLLLLRM̀NOLTORTNOM_LWMLM̀NLQVMNLROLW]�WUNZMLM̀NONMRgLQ\ÙLWQLMONNQgLQ̀O\̂QgLXWYZQgLYWX�QgLTWpNPNZMQgLORW]YW_QgL

QMO\UM\ONQgLWZ]L\MVXVMVNQLZRML]NQVrZWMN]LSROLONPRpWXgLONXRUWMVRZgLROLONTXWUNPNZMLVZLM̀NLUR\OQNLRSL
URZQMO\UMVRZh

ieklJ�J�L�̀NLaRZMOWUMROLQ̀WXXLURPTX_LYVM̀gLWZ]LrVpNLZRMVUNQLON[\VON]L̂_LWTTXVUŴXNLXWYQgLQMWM\MNQgLRO]VZWZUNQgLUR]NQgL
O\XNQLWZ]LONr\XWMVRZQgLWZ]LXWYS\XLRO]NOQLRSLT\̂XVULW\M̀ROVMVNQgL̂NWOVZrLRZLQWSNM_LRSLTNOQRZQLROLTORTNOM_LROLM̀NVOL
TORMNUMVRZLSORPL]WPWrNgLVZ�\O_gLROLXRQQh

ieklJ�JKL�̀NLaRZMOWUMROLQ̀WXXLVPTXNPNZMgLNONUMgLWZ]LPWVZMWVZgLWQLON[\VON]L̂_LNqVQMVZrLURZ]VMVRZQLWZ]LTNOSROPWZUNLRSL
M̀NLaRZMOWUMgLONWQRZŴXNLQWSNr\WO]QLSROLQWSNM_LWZ]LTORMNUMVRZgLVZUX\]VZrLTRQMVZrL]WZrNOLQVrZQLWZ]LRM̀NOLYWOZVZrQL
WrWVZQML̀W�WO]QcLTORP\XrWMVZrLQWSNM_LONr\XWMVRZQcLWZ]LZRMVS_VZrLM̀NLRYZNOQLWZ]L\QNOQLRSLW]�WUNZMLQVMNQLWZ]L\MVXVMVNQLRSL
M̀NLQWSNr\WO]Qh

ieklJ�JdL� ǸZL\QNLROLQMROWrNLRSLNqTXRQVpNQLROLRM̀NOL̀W�WO]R\QLPWMNOVWXQLROLN[\VTPNZMgLROL\Z\Q\WXLPNM̀R]QLWONL
ZNUNQQWO_LSROLNqNU\MVRZLRSLM̀NL�RO�gLM̀NLaRZMOWUMROLQ̀WXXLNqNOUVQNL\MPRQMLUWONLWZ]LUWOO_LRZLQ\ÙLWUMVpVMVNQL\Z]NOL
Q\TNOpVQVRZLRSLTORTNOX_L[\WXVSVN]LTNOQRZZNXh

ieklJ�JmL�̀NLaRZMOWUMROLQ̀WXXLTORPTMX_LONPN]_L]WPWrNLWZ]LXRQQL�RM̀NOLM̀WZL]WPWrNLROLXRQQLVZQ\ON]L\Z]NOLTORTNOM_L
VZQ\OWZUNLON[\VON]L̂_LM̀NLaRZMOWUMLbRU\PNZMQ�LMRLTORTNOM_LONSNOON]LMRLVZLoNUMVRZQL��h�h�h�LWZ]L��h�h�h�LUW\QN]LVZL
ỲRXNLROLVZLTWOML̂_LM̀NLaRZMOWUMROgLWLo\̂URZMOWUMROgLWLo\̂�Q\̂URZMOWUMROgLROLWZ_RZNL]VONUMX_LROLVZ]VONUMX_LNPTXR_N]L
_̂LWZ_LRSLM̀NPgLROL̂_LWZ_RZNLSROLỲRQNLWUMQLM̀N_LPW_L̂NLXVŴXNLWZ]LSROLỲVÙLM̀NLaRZMOWUMROLVQLONQTRZQV̂XNL\Z]NOL
oNUMVRZQL��h�h�h�LWZ]L��h�h�h�hL�̀NLaRZMOWUMROLPW_LPW�NLWLaXWVPLSROLM̀NLURQMLMRLONPN]_LM̀NL]WPWrNLROLXRQQLMRLM̀NL
NqMNZMLQ\ÙL]WPWrNLROLXRQQLVQLWMMOV̂\MŴXNLMRLWUMQLROLRPVQQVRZQLRSLM̀NLfYZNOLROLnOÙVMNUMLROLWZ_RZNL]VONUMX_LROL
VZ]VONUMX_LNPTXR_N]L̂_LNVM̀NOLRSLM̀NPgLROL̂_LWZ_RZNLSROLỲRQNLWUMQLNVM̀NOLRSLM̀NPLPW_L̂NLXVŴXNgLWZ]LZRMLWMMOV̂\MŴXNL
MRLM̀NLSW\XMLROLZNrXVrNZUNLRSLM̀NLaRZMOWUMROhL�̀NLSRONrRVZrLR̂XVrWMVRZQLRSLM̀NLaRZMOWUMROLWONLVZLW]]VMVRZLMRLM̀NL
aRZMOWUMRO�QLR̂XVrWMVRZQL\Z]NOLoNUMVRZL�h� h

ieklJ�J¡L�̀NLaRZMOWUMROLQ̀WXXL]NQVrZWMNLWLONQTRZQV̂XNLPNP̂ NOLRSLM̀NLaRZMOWUMRO�QLROrWZV�WMVRZLWMLM̀NLQVMNLỲRQNL]\M_L
Q̀WXXL̂NLM̀NLTONpNZMVRZLRSLWUUV]NZMQhL�̀VQLTNOQRZLQ̀WXXL̂NLM̀NLaRZMOWUMRO�QLQ\TNOVZMNZ]NZML\ZXNQQLRM̀NOYVQNL
]NQVrZWMN]L̂_LM̀NLaRZMOWUMROLVZLYOVMVZrLMRLM̀NLfYZNOLWZ]LnOÙVMNUMh

ieklJ�J¢L�̀NLaRZMOWUMROLQ̀WXXLZRMLTNOPVMLWZ_LTWOMLRSLM̀NLURZQMO\UMVRZLROLQVMNLMRL̂NLXRW]N]LQRLWQLMRLUW\QNL]WPWrNLROL
UONWMNLWZL\ZQWSNLURZ]VMVRZh

ieklJ�J£ew�¤���e��e������e��e{�����e��e{�������
¥SLNVM̀NOLTWOM_LQ\SSNOQLVZ�\O_LROL]WPWrNLMRLTNOQRZLROLTORTNOM_L̂NUW\QNLRSLWZLWUMLROLRPVQQVRZLRSLM̀NLRM̀NOLTWOM_gLROLRSL
RM̀NOQLSROLỲRQNLWUMQLQ\ÙLTWOM_LVQLXNrWXX_LONQTRZQV̂XNgLZRMVUNLRSLM̀NLVZ�\O_LROL]WPWrNgLỲNM̀NOLROLZRMLVZQ\ON]gLQ̀WXXL
N̂LrVpNZLMRLM̀NLRM̀NOLTWOM_LYVM̀VZLWLONWQRZŴXNLMVPNLZRMLNqUNN]VZrL��L]W_QLWSMNOL]VQURpNO_hL�̀NLZRMVUNLQ̀WXXLTORpV]NL
Q\SSVUVNZML]NMWVXLMRLNZŴXNLM̀NLRM̀NOLTWOM_LMRLVZpNQMVrWMNLM̀NLPWMMNOh
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JKLMNOKPQRQSTUVWKXQYZS[Q\WKQ]TK̂V_WYQ]̀ZW
JKLMNONLabcdaefghijkhfialmaidmnfgmlopdaqfiakfrnpljgkdaslhcajgtaiduvlidrdghmalgkpvwdwalgahcdaefghijkhaxfkvrdghma
idyjiwlgyacjzjiwfvmarjhdiljpmafiamvomhjgkdm{a|qahcdaefghijkhfiadgkfvghdimajacjzjiwfvmarjhdiljpafiamvomhjgkdagfha
jwwidmmdwalgahcdaefghijkhaxfkvrdghmajgwalqaidjmfgjopdanidkjvhlfgmaslppaodalgjwduvjhdahfanid}dghaqfidmddjopdaofwlpta
lg~vitafiawdjhcahfandimfgmaidmvphlgyaqifrajarjhdiljpafiamvomhjgkd�algkpvwlgyaovhagfhaplrlhdwahfajmodmhfmafia
nfptkcpfilgjhdwaolncdgtpa��e���adgkfvghdidwafgahcdamlhdaotahcdaefghijkhfi�ahcdaefghijkhfiamcjpp�avnfgaidkfyglzlgya
hcdakfgwlhlfg�alrrdwljhdptamhfna�fi�algahcdajqqdkhdwajidjajgwagfhlqtahcda�sgdiajgwa�ikclhdkhafqahcdakfgwlhlfg{

JKLMNON�a�nfgaidkdlnhafqahcdaefghijkhfi�magfhlkd�ahcda�sgdiamcjppafohjlgahcdamdi}lkdmafqajaplkdgmdwapjofijhfitahfa}dilqta
hcdanidmdgkdafiajomdgkdafqahcdarjhdiljpafiamvomhjgkdaidnfihdwaotahcdaefghijkhfiajgw�algahcdad}dghamvkcarjhdiljpafia
mvomhjgkdalmaqfvgwahfaodanidmdgh�ahfakjvmdalhahfaodaidgwdidwacjirpdmm{a�gpdmmafhcdislmdaiduvlidwaotahcdaefghijkha
xfkvrdghm�ahcda�sgdiamcjppaqviglmcalgasilhlgyahfahcdaefghijkhfiajgwa�ikclhdkhahcdagjrdmajgwauvjplqlkjhlfgmafqa
ndimfgmafiadghlhldmascfajidahfandiqfirahdmhma}dilqtlgyahcdanidmdgkdafiajomdgkdafqahcdarjhdiljpafiamvomhjgkdafiascfajida
hfandiqfirahcdahjm�afqaidrf}jpafiamjqdakfghjlgrdghafqahcdarjhdiljpafiamvomhjgkd{abcdaefghijkhfiajgwahcda�ikclhdkha
slppanifrnhptaidnptahfahcda�sgdialgasilhlgyamhjhlgyascdhcdiafiagfhadlhcdiacjmaidjmfgjopdafo~dkhlfgahfahcdandimfgmafia
dghlhldmanifnfmdwaotahcda�sgdi{a|qadlhcdiahcdaefghijkhfiafia�ikclhdkhacjmajgafo~dkhlfgahfajandimfgafiadghlhtanifnfmdwa
otahcda�sgdi�ahcda�sgdiamcjppanifnfmdajgfhcdiahfascfrahcdaefghijkhfiajgwahcda�ikclhdkhacj}dagfaidjmfgjopda
fo~dkhlfg{a�cdgahcdarjhdiljpafiamvomhjgkdacjmaoddgaidgwdidwacjirpdmm�a�fi�algahcdajqqdkhdwajidjamcjppaidmvrdavnfga
silhhdgajyiddrdghafqahcda�sgdiajgwaefghijkhfi{a�taecjgyda�iwdi�ahcdaefghijkhablrdamcjppaodad�hdgwdwa
jnnifniljhdptajgwahcdaefghijkha�vramcjppaodalgkidjmdwaotahcdajrfvghafqahcdaefghijkhfi�maidjmfgjopdajwwlhlfgjpakfmhma
fqamcvhwfsg�awdpjt�ajgwamhjih�vn{

JKLMNONOabfahcdaqvppdmhad�hdghandirlhhdwaotapjs�ahcda�sgdiamcjppalgwdrglqtajgwacfpwacjirpdmmahcdaefghijkhfi�a
�vokfghijkhfim�a�ikclhdkh�a�ikclhdkh�makfgmvphjghm�ajgwajydghmajgwadrnpftddmafqajgtafqahcdraqifrajgwajyjlgmha
kpjlrm�awjrjydm�apfmmdm�ajgwad�ndgmdm�algkpvwlgyaovhagfhaplrlhdwahfajhhfigdtm�aqddm�ajilmlgyafvhafqafiaidmvphlgyaqifra
ndiqfirjgkdafqahcda�fi�algahcdajqqdkhdwajidjalqalgaqjkhahcdarjhdiljpafiamvomhjgkdanidmdghmahcdailm�afqaofwlptalg~vitafia
wdjhcajmawdmkilodwalga�dkhlfga��{�{�ajgwacjmagfhaoddgaidgwdidwacjirpdmm�anif}lwdwahcjhamvkcakpjlr�awjrjyd�apfmm�afia
d�ndgmdalmajhhilovhjopdahfaofwlptalg~vit�amlk�gdmm�awlmdjmdafiawdjhc�afiahfalg~vitahfafiawdmhivkhlfgafqahjgylopdanifndihta
�fhcdiahcjgahcda�fi�alhmdpq��ad�kdnhahfahcdad�hdghahcjhamvkcawjrjyd�apfmm�afiad�ndgmdalmawvdahfahcdaqjvphafiagdyplydgkda
fqahcdanjihtamdd�lgyalgwdrglht{

JKLMNON�abcda�sgdiamcjppagfhaodaidmnfgmlopdavgwdiahclma�dkhlfga��{�aqfiacjzjiwfvmarjhdiljpmafiamvomhjgkdmahcda
efghijkhfiaoilgymahfahcdamlhdavgpdmmamvkcarjhdiljpmafiamvomhjgkdmajidaiduvlidwaotahcdaefghijkhaxfkvrdghm{abcda
�sgdiamcjppaodaidmnfgmlopdaqfiacjzjiwfvmarjhdiljpmafiamvomhjgkdmaiduvlidwaotahcdaefghijkhaxfkvrdghm�ad�kdnhahfahcda
d�hdghafqahcdaefghijkhfi�maqjvphafiagdyplydgkdalgahcdavmdajgwacjgwplgyafqamvkcarjhdiljpmafiamvomhjgkdm{

JKLMNON�abcdaefghijkhfiamcjppaidlrovimdahcda�sgdiaqfiahcdakfmhajgwad�ndgmdahcda�sgdialgkvima���aqfiaidrdwljhlfgafqa
cjzjiwfvmarjhdiljpmafiamvomhjgkdmahcdaefghijkhfiaoilgymahfahcdamlhdajgwagdyplydghptacjgwpdm�afia���ascdidahcda
efghijkhfiaqjlpmahfandiqfiralhmafoplyjhlfgmavgwdia�dkhlfga��{�{��ad�kdnhahfahcdad�hdghahcjhahcdakfmhajgwad�ndgmdajida
wvdahfahcda�sgdi�maqjvphafiagdyplydgkd{

JKLMNON�a|q�aslhcfvhagdyplydgkdafgahcdanjihafqahcdaefghijkhfi�ahcdaefghijkhfialmacdpwapljopdaotajayf}digrdghajydgktaqfia
hcdakfmhafqaidrdwljhlfgafqajacjzjiwfvmarjhdiljpafiamvomhjgkdamfpdptaotaidjmfgafqandiqfirlgya�fi�ajmaiduvlidwaotahcda
efghijkhaxfkvrdghm�ahcda�sgdiamcjppaidlrovimdahcdaefghijkhfiaqfiajppakfmhajgwad�ndgmdahcdidotalgkviidw{

JKLMN�K��ZS�Z]̀[ZW
|gajgadrdiydgktajqqdkhlgyamjqdhtafqandimfgmafianifndiht�ahcdaefghijkhfiamcjppajkh�ajhahcdaefghijkhfi�mawlmkidhlfg�ahfa
nid}dghahcidjhdgdwawjrjyd�alg~vit�afiapfmm{a�wwlhlfgjpakfrndgmjhlfgafiad�hdgmlfgafqahlrdakpjlrdwaotahcdaefghijkhfia
fgajkkfvghafqajgadrdiydgktamcjppaodawdhdirlgdwajmanif}lwdwalga�ihlkpda��ajgwa�ihlkpda�{

�������KLLKKK� ̂¡�� ��K� ¢K£¤ ¢̂
JKLLNLK�U]YSQ̀YUS¥WK�]WVSQ]̀ZKQ]TK£U]TW
JKLLNLNLabcdaefghijkhfiamcjppanvikcjmdajgwarjlghjlgalgmvijgkdafqahcdahtndmajgwaplrlhmafqapljolplht�akfghjlglgyahcda
dgwfimdrdghm�ajgwamvo~dkhahfahcdahdirmajgwakfgwlhlfgm�ajmawdmkilodwalgahcda�yiddrdghafiadpmdscdidalgahcdaefghijkha
xfkvrdghm{abcdaefghijkhfiamcjppanvikcjmdajgwarjlghjlgahcdaiduvlidwalgmvijgkdaqifrajgalgmvijgkdakfrnjgtafia
lgmvijgkdakfrnjgldmapjsqvpptajvhcfilzdwahfalmmvdalgmvijgkdalgahcda~vilmwlkhlfgascdidahcda�if~dkhalmapfkjhdw{abcda
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JKLMNOPQNRSTUMRUOPVLWPQNRSTUMRUXYPRZLY[\UVLUYPYSV\\P]MPLV̂MWPVYPVWWTUTZLV\PTLY[NMWYP[LWMNPUSMP_ZLUNVRUZNXYP
RẐ M̂NRTV\P̀MLMNV\P\TV]T\TUaPbZ\TRaPZNPVYPZUSMNKTYMPWMYRNT]MWPTLPUSMP_ZLUNVRUPcZR[̂ MLUYd

efgghghiPjSMP_ZLUNVRUZNPYSV\\PbNZkTWMPY[NMUaP]ZLWYPZlPUSMPUabMYOPlZNPY[RSPbMLV\PY[̂ YOPVLWPY[]mMRUPUZPY[RSPUMN̂YPVLWP
RZLWTUTZLYPVYPNMn[TNMWP]aPUSMP_ZLUNVRUPcZR[̂ MLUYdPjSMP_ZLUNVRUZNPYSV\\Pb[NRSVYMPVLWP̂VTLUVTLPUSMPNMn[TNMWP]ZLWYP
lNẐ PVPRẐ bVLaPZNPRẐ bVLTMYP\VKl[\\aPV[USZNToMWPUZPTYY[MPY[NMUaP]ZLWYPTLPUSMPm[NTYWTRUTZLPKSMNMPUSMPpNZmMRUPTYP
\ZRVUMWd

efgghghqfrbZLPUSMPNMn[MYUPZlPVLaPbMNYZLPZNPMLUTUaPVbbMVNTL̀PUZP]MPVPbZUMLUTV\P]MLMlTRTVNaPZlP]ZLWYPRZkMNTL̀PbVâ MLUP
ZlPZ]\T̀VUTZLYPVNTYTL̀P[LWMNPUSMP_ZLUNVRUOPUSMP_ZLUNVRUZNPYSV\\PbNẐ bU\aPl[NLTYSPVPRZbaPZlPUSMP]ZLWYPZNPYSV\\P
V[USZNToMPVPRZbaPUZP]MPl[NLTYSMWd

efgghghsftuvwxyfuzf{|}xy~~|vwu}fu�f���w�|vwu}fuzf{u}v�|xvu���f�y��w�y�f�}���|}xyhP�TUSTLPUSNMMP���P][YTLMYYPWVaYPZlPUSMP
WVUMPUSMP_ZLUNVRUZNP]MRẐ MYPVKVNMPZlPVLPT̂bMLWTL̀PZNPVRU[V\PRVLRM\\VUTZLPZNPM�bTNVUTZLPZlPVLaPTLY[NVLRMPNMn[TNMWP]aP
USMP_ZLUNVRUPcZR[̂ MLUYOPUSMP_ZLUNVRUZNPYSV\\PbNZkTWMPLZUTRMPUZPUSMPJKLMNPZlPY[RSPT̂bMLWTL̀PZNPVRU[V\PRVLRM\\VUTZLP
ZNPM�bTNVUTZLdPrbZLPNMRMTbUPZlPLZUTRMPlNẐ PUSMP_ZLUNVRUZNOPUSMPJKLMNPYSV\\OP[L\MYYPUSMP\VbYMPTLPRZkMNV̀MPVNTYMYPlNẐ P
VLPVRUPZNPẐ TYYTZLPZlPUSMPJKLMNOPSVkMPUSMPNT̀SUPUZPYUZbPUSMP�ZN�P[LUT\PUSMP\VbYMPTLPRZkMNV̀MPSVYP]MMLPR[NMWP]aPUSMP
bNZR[NM̂MLUPZlPNMb\VRM̂MLUPRZkMNV̀MP]aPUSMP_ZLUNVRUZNdPjSMPl[NLTYSTL̀PZlPLZUTRMP]aPUSMP_ZLUNVRUZNPYSV\\PLZUPNM\TMkMP
USMP_ZLUNVRUZNPZlPVLaPRZLUNVRU[V\PZ]\T̀VUTZLPUZPbNZkTWMPVLaPNMn[TNMWPRZkMNV̀Md

efgghif��}y���f�}���|}xy
efgghihgfjSMPJKLMNPYSV\\Pb[NRSVYMPVLWP̂VTLUVTLPTLY[NVLRMPZlPUSMPUabMYPVLWP\T̂TUYPZlP\TV]T\TUaOPRZLUVTLTL̀PUSMP
MLWZNYM̂MLUYOPVLWPY[]mMRUPUZPUSMPUMN̂YPVLWPRZLWTUTZLYOPVYPWMYRNT]MWPTLPUSMPQ̀NMM̂MLUPZNPM\YMKSMNMPTLPUSMP_ZLUNVRUP
cZR[̂ MLUYdPjSMPJKLMNPYSV\\Pb[NRSVYMPVLWP̂VTLUVTLPUSMPNMn[TNMWPTLY[NVLRMPlNẐ PVLPTLY[NVLRMPRẐ bVLaPZNPTLY[NVLRMP
RẐ bVLTMYP\VKl[\\aPV[USZNToMWPUZPTYY[MPTLY[NVLRMPTLPUSMPm[NTYWTRUTZLPKSMNMPUSMPpNZmMRUPTYP\ZRVUMWdP

efgghihif�|w~��yfvuf���x�|�yf�y��w�y�f��u�y�v�f�}���|}xyhP�lPUSMPJKLMNPlVT\YPUZPb[NRSVYMPVLWP̂VTLUVTLPUSMPNMn[TNMWP
bNZbMNUaPTLY[NVLRMOPKTUSPV\\PZlPUSMPRZkMNV̀MYPVLWPTLPUSMPV̂Z[LUYPWMYRNT]MWPTLPUSMPQ̀NMM̂MLUPZNPM\YMKSMNMPTLPUSMP
_ZLUNVRUPcZR[̂ MLUYOPUSMPJKLMNPYSV\\PTLlZN̂PUSMP_ZLUNVRUZNPTLPKNTUTL̀PbNTZNPUZPRẐ M̂LRM̂MLUPZlPUSMP�ZN�dPrbZLP
NMRMTbUPZlPLZUTRMPlNẐ PUSMPJKLMNOPUSMP_ZLUNVRUZNP̂VaPWM\VaPRẐ M̂LRM̂MLUPZlPUSMP�ZN�PVLWP̂VaPZ]UVTLPTLY[NVLRMP
USVUPKT\\PbNZUMRUPUSMPTLUMNMYUYPZlPUSMP_ZLUNVRUZNOP�[]RZLUNVRUZNYOPVLWP�[]��[]RZLUNVRUZNYPTLPUSMP�ZN�dP�SMLPUSMP
lVT\[NMPUZPbNZkTWMPRZkMNV̀MPSVYP]MMLPR[NMWPZNPNMYZ\kMWOPUSMP_ZLUNVRUP�[̂ PVLWP_ZLUNVRUPjT̂MPYSV\\P]MPMn[TUV]\aP
VWm[YUMWdP�LPUSMPMkMLUPUSMPJKLMNPlVT\YPUZPbNZR[NMPRZkMNV̀MOPUSMPJKLMNPKVTkMYPV\\PNT̀SUYPV̀VTLYUPUSMP_ZLUNVRUZNOP
�[]RZLUNVRUZNYOPVLWP�[]�Y[]RZLUNVRUZNYPUZPUSMPM�UMLUPUSMP\ZYYPUZPUSMPJKLMNPKZ[\WPSVkMP]MMLPRZkMNMWP]aPUSMP
TLY[NVLRMPUZPSVkMP]MMLPbNZR[NMWP]aPUSMPJKLMNdPjSMPRZYUPZlPUSMPTLY[NVLRMPYSV\\P]MPRSVǸMWPUZPUSMPJKLMNP]aPVP_SVL̀MP
JNWMNdP�lPUSMPJKLMNPWZMYPLZUPbNZkTWMPKNTUUMLPLZUTRMOPVLWPUSMP_ZLUNVRUZNPTYPWV̂ V̀MWP]aPUSMPlVT\[NMPZNPLM̀\MRUPZlPUSMP
JKLMNPUZPb[NRSVYMPZNP̂VTLUVTLPUSMPNMn[TNMWPTLY[NVLRMOPUSMPJKLMNPYSV\\PNMT̂][NYMPUSMP_ZLUNVRUZNPlZNPV\\PNMVYZLV]\MP
RZYUYPVLWPWV̂ V̀MYPVUUNT][UV]\MPUSMNMUZd

efgghihqftuvwxyfuzf{|}xy~~|vwu}fu�f���w�|vwu}fuzf��}y���f�y��w�y�f��u�y�v�f�}���|}xyhP�TUSTLPUSNMMP���P][YTLMYYPWVaYPZlP
USMPWVUMPUSMPJKLMNP]MRẐ MYPVKVNMPZlPVLPT̂bMLWTL̀PZNPVRU[V\PRVLRM\\VUTZLPZNPM�bTNVUTZLPZlPVLaPbNZbMNUaPTLY[NVLRMP
NMn[TNMWP]aPUSMP_ZLUNVRUPcZR[̂ MLUYOPUSMPJKLMNPYSV\\PbNZkTWMPLZUTRMPUZPUSMP_ZLUNVRUZNPZlPY[RSPT̂bMLWTL̀PZNPVRU[V\P
RVLRM\\VUTZLPZNPM�bTNVUTZLdPrL\MYYPUSMP\VbYMPTLPRZkMNV̀MPVNTYMYPlNẐ PVLPVRUPZNPẐ TYYTZLPZlPUSMP_ZLUNVRUZN�P���PUSMP
_ZLUNVRUZNOP[bZLPNMRMTbUPZlPLZUTRMPlNẐ PUSMPJKLMNOPYSV\\PSVkMPUSMPNT̀SUPUZPYUZbPUSMP�ZN�P[LUT\PUSMP\VbYMPTLPRZkMNV̀MP
SVYP]MMLPR[NMWP]aPUSMPbNZR[NM̂MLUPZlPNMb\VRM̂MLUPRZkMNV̀MP]aPMTUSMNPUSMPJKLMNPZNPUSMP_ZLUNVRUZN�P���PUSMP_ZLUNVRUP
jT̂MPVLWP_ZLUNVRUP�[̂ PYSV\\P]MPMn[TUV]\aPVWm[YUMW�PVLWP���PUSMPJKLMNPKVTkMYPV\\PNT̀SUYPV̀VTLYUPUSMP_ZLUNVRUZNOP
�[]RZLUNVRUZNYOPVLWP�[]�Y[]RZLUNVRUZNYPUZPUSMPM�UMLUPVLaP\ZYYPUZPUSMPJKLMNPKZ[\WPSVkMP]MMLPRZkMNMWP]aPUSMP
TLY[NVLRMPSVWPTUPLZUPM�bTNMWPZNP]MMLPRVLRM\\MWdP�lPUSMP_ZLUNVRUZNPb[NRSVYMYPNMb\VRM̂MLUPRZkMNV̀MOPUSMPRZYUPZlPUSMP
TLY[NVLRMPYSV\\P]MPRSVǸMWPUZPUSMPJKLMNP]aPVLPVbbNZbNTVUMP_SVL̀MPJNWMNdPjSMPl[NLTYSTL̀PZlPLZUTRMP]aPUSMPJKLMNP
YSV\\PLZUPNM\TMkMPUSMPJKLMNPZlPVLaPRZLUNVRU[V\PZ]\T̀VUTZLPUZPbNZkTWMPNMn[TNMWPTLY[NVLRMd

efgghqf�|w�y��fuzf�� �u¡|vwu}
efgghqhgPjSMPJKLMNPVLWP_ZLUNVRUZNPKVTkMPV\\PNT̀SUYPV̀VTLYUP���PMVRSPZUSMNPVLWPVLaPZlPUSMTNPY[]RZLUNVRUZNYOPY[]�
Y[]RZLUNVRUZNYOPV̀MLUYOPVLWPM̂b\ZaMMYOPMVRSPZlPUSMPZUSMN�P���PUSMPQNRSTUMRUPVLWPQNRSTUMRUXYPRZLY[\UVLUY�PVLWP���P
�MbVNVUMP_ZLUNVRUZNYOPTlPVLaOPVLWPVLaPZlPUSMTNPY[]RZLUNVRUZNYOPY[]�Y[]RZLUNVRUZNYOPV̀MLUYOPVLWPM̂b\ZaMMYOPlZNP
WV̂ V̀MYPRV[YMWP]aPlTNMOPZNPZUSMNPRV[YMYPZlP\ZYYOPUZPUSMPM�UMLUPUSZYMP\ZYYMYPVNMPRZkMNMWP]aPbNZbMNUaPTLY[NVLRMPNMn[TNMWP
]aPUSMPQ̀NMM̂MLUPZNPZUSMNPbNZbMNUaPTLY[NVLRMPVbb\TRV]\MPUZPUSMPpNZmMRUOPM�RMbUPY[RSPNT̀SUYPVYPUSMaPSVkMPUZPbNZRMMWYP
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IJKLMNOKPQLMRSQNTUKVOTKWXQTRKIRKYIQZRSNZIR[KSLKS\\RI\RPSZT[KLOS]]KRT̂MPRTKLP_P]SRKXRPZZTQKXSP̀TRLKPQKJS̀IRKIJKZOTK
PQaP̀PaMS]LKSQaKTQZPZPTLKPaTQZPJPTaKSbÌTKJRI_KZOTKcRNOPZTNZ[KcRNOPZTNZdLKNIQLM]ZSQZL[KeT\SRSZTKYIQZRSNZIRL[K
LMbNIQZRSNZIRL[KSQaKLMbfLMbNIQZRSNZIRLUKVOTK\I]PNPTLKIJKPQLMRSQNTK\MRNOSLTaKSQaK_SPQZSPQTaKbgKTSNOK\TRLIQKIRKTQZPZgK
ShRTTPQhKZIKXSP̀TKN]SP_LK\MRLMSQZKZIKZOPLKLTNZPIQKiiUjUiKLOS]]KQIZK\RIOPbPZKZOPLKXSP̀TRKIJKLMbRIhSZPIQUKVOPLKXSP̀TRKIJK
LMbRIhSZPIQKLOS]]KbTKTJJTNZP̀TKSLKZIKSK\TRLIQKIRKTQZPZgKkilKT̀TQKZOIMhOKZOSZK\TRLIQKIRKTQZPZgKXIM]aKIZOTRXPLTKOS̀TKSK
aMZgKIJKPQaT_QPJPNSZPIQ[KNIQZRSNZMS]KIRKIZOTRXPLT[KkmlKT̀TQKZOIMhOKZOSZK\TRLIQKIRKTQZPZgKaPaKQIZK\SgKZOTKPQLMRSQNTK
\RT_PM_KaPRTNZ]gKIRKPQaPRTNZ]g[KIRKkjlKXOTZOTRKIRKQIZKZOTK\TRLIQKIRKTQZPZgKOSaKSQKPQLMRSb]TKPQZTRTLZKPQKZOTKaS_ShTaK
\RI\TRZgU

noppqrqsKtJKaMRPQhKZOTKuRIvTNZKNIQLZRMNZPIQK\TRPIaKZOTKWXQTRKPQLMRTLK\RI\TRZPTL[KRTS]KIRK\TRLIQS]KIRKbIZO[KSZKIRKSavSNTQZK
ZIKZOTKLPZTKbgK\RI\TRZgKPQLMRSQNTKMQaTRK\I]PNPTLKLT\SRSZTKJRI_KZOILTKPQLMRPQhKZOTKuRIvTNZ[KIRKPJKSJZTRKJPQS]K\Sg_TQZK
\RI\TRZgKPQLMRSQNTKPLKZIKbTK\RÌPaTaKIQKZOTKNI_\]TZTaKuRIvTNZKZORIMhOKSK\I]PNgKIRK\I]PNPTLKIZOTRKZOSQKZOILTKPQLMRPQhK
ZOTKuRIvTNZKaMRPQhKZOTKNIQLZRMNZPIQK\TRPIa[KZIKZOTKTwZTQZK\TR_PLLPb]TKbgKLMNOK\I]PNPTL[KZOTKWXQTRKXSP̀TLKS]]KRPhOZLKPQK
SNNIRaSQNTKXPZOKZOTKZTR_LKIJKeTNZPIQKiiUjUiKJIRKaS_ShTLKNSMLTaKbgKJPRTKIRKIZOTRKNSMLTLKIJK]ILLKNÌTRTaKbgKZOPLK
LT\SRSZTK\RI\TRZgKPQLMRSQNTU

noppqxoyz{{oz|o}{~�o��{��~{{o���~������z��o���o�~���o��o�z���~��z�o��{�����~
VOTKWXQTR[KSZKZOTKWXQTRdLKI\ZPIQ[K_SgK\MRNOSLTKSQaK_SPQZSPQKPQLMRSQNTKZOSZKXP]]K\RIZTNZKZOTKWXQTRKShSPQLZK]ILLKIJK
MLTKIJKZOTKWXQTRdLK\RI\TRZg[KIRKZOTKPQSbP]PZgKZIKNIQaMNZKQIR_S]KI\TRSZPIQL[KaMTKZIKJPRTKIRKIZOTRKNSMLTLKIJK]ILLUKVOTK
WXQTRKXSP̀TLKS]]KRPhOZLKIJKSNZPIQKShSPQLZKZOTKYIQZRSNZIRKSQaKcRNOPZTNZKJIRK]ILLKIJKMLTKIJKZOTKWXQTRdLK\RI\TRZg[KaMTKZIK
JPRTKIRKIZOTRKOS�SRaLKOIXT̀TRKNSMLTaU

nppq�o����{��~��o���o�~���~�~��oz|o��{��~�oyz{{
noppq�qpKcK]ILLKPQLMRTaKMQaTRKZOTK\RI\TRZgKPQLMRSQNTKRT̂MPRTaKbgKZOTKchRTT_TQZKLOS]]KbTKSavMLZTaKbgKZOTKWXQTRKSLK
JPaMNPSRgKSQaK_SaTK\SgSb]TKZIKZOTKWXQTRKSLKJPaMNPSRgKJIRKZOTKPQLMRTaL[KSLKZOTPRKPQZTRTLZLK_SgKS\\TSR[KLMbvTNZKZIK
RT̂MPRT_TQZLKIJKSQgKS\\]PNSb]TK_IRZhShTTKN]SMLTKSQaKIJKeTNZPIQKiiU�UmUKVOTKWXQTRKLOS]]K\SgKZOTKcRNOPZTNZKSQaK
YIQZRSNZIRKZOTPRKvMLZKLOSRTLKIJKPQLMRSQNTK\RINTTaLKRTNTP̀TaKbgKZOTKWXQTR[KSQaKbgKS\\RI\RPSZTKShRTT_TQZLKZOTK
cRNOPZTNZKSQaKYIQZRSNZIRKLOS]]K_S�TK\Sg_TQZLKZIKZOTPRKNIQLM]ZSQZLKSQaKeMbNIQZRSNZIRLKPQKLP_P]SRK_SQQTRU

noppq�qsKuRPIRKZIKLTZZ]T_TQZKIJKSQKPQLMRTaK]ILL[KZOTKWXQTRKLOS]]KQIZPJgKZOTKYIQZRSNZIRKIJKZOTKZTR_LKIJKZOTK\RI\ILTaK
LTZZ]T_TQZKSLKXT]]KSLKZOTK\RI\ILTaKS]]INSZPIQKIJKZOTKPQLMRSQNTK\RINTTaLUKVOTKYIQZRSNZIRKLOS]]KOS̀TKi�KaSgLKJRI_K
RTNTP\ZKIJKQIZPNTKZIKIbvTNZKZIKZOTK\RI\ILTaKLTZZ]T_TQZKIRKS]]INSZPIQKIJKZOTK\RINTTaLUKtJKZOTKYIQZRSNZIRKaITLKQIZKIbvTNZ[K
ZOTKWXQTRKLOS]]KLTZZ]TKZOTK]ILLKSQaKZOTKYIQZRSNZIRKLOS]]KbTKbIMQaKbgKZOTKLTZZ]T_TQZKSQaKS]]INSZPIQUK�\IQKRTNTP\Z[KZOTK
WXQTRKLOS]]KaT\ILPZKZOTKPQLMRSQNTK\RINTTaLKPQKSKLT\SRSZTKSNNIMQZKSQaK_S�TKZOTKS\\RI\RPSZTKaPLZRPbMZPIQLUKVOTRTSJZTR[K
PJKQIKIZOTRKShRTT_TQZKPLK_SaTKIRKZOTKWXQTRKaITLKQIZKZTR_PQSZTKZOTKYIQZRSNZKJIRKNIQ̀TQPTQNT[KZOTKWXQTRKSQaK
YIQZRSNZIRKLOS]]KTwTNMZTKSKYOSQhTKWRaTRKJIRKRTNIQLZRMNZPIQKIJKZOTKaS_ShTaKIRKaTLZRIgTaK�IR�KPQKZOTKS_IMQZK
S]]INSZTaKJIRKZOSZK\MR\ILTUKtJKZOTKYIQZRSNZIRKZP_T]gKIbvTNZLKZIKTPZOTRKZOTKZTR_LKIJKZOTK\RI\ILTaKLTZZ]T_TQZKIRKZOTK
S]]INSZPIQKIJKZOTK\RINTTaL[KZOTKWXQTRK_SgK\RINTTaKZIKLTZZ]TKZOTKPQLMRTaK]ILL[KSQaKSQgKaPL\MZTKbTZXTTQKZOTKWXQTRKSQaK
YIQZRSNZIRKSRPLPQhKIMZKIJKZOTKLTZZ]T_TQZKIRKS]]INSZPIQKIJKZOTK\RINTTaLKLOS]]KbTKRTLI]̀TaK\MRLMSQZKZIKcRZPN]TKi�UK
uTQaPQhKRTLI]MZPIQKIJKSQgKaPL\MZT[KZOTKWXQTRK_SgKPLLMTKSKYIQLZRMNZPIQKYOSQhTK�PRTNZP̀TKJIRKZOTKRTNIQLZRMNZPIQKIJK
ZOTKaS_ShTaKIRKaTLZRIgTaK�IR�U

�����y�opsooo}��� ����¡o���o����������o�¢o£��¤
nopsqpo}��z¥~���¦oz|o£z�§
nopsqpqpKtJKSK\IRZPIQKIJKZOTK�IR�KPLKNÌTRTaKNIQZRSRgKZIKZOTKcRNOPZTNZdLKRT̂MTLZKIRKZIKRT̂MPRT_TQZLKL\TNPJPNS]]gK
Tw\RTLLTaKPQKZOTKYIQZRSNZK�INM_TQZL[KPZK_MLZ[KPJKRT̂MTLZTaKPQKXRPZPQhKbgKZOTKcRNOPZTNZ[KbTKMQNÌTRTaKJIRKZOTK
cRNOPZTNZdLKTwS_PQSZPIQKSQaKbTKRT\]SNTaKSZKZOTKYIQZRSNZIRdLKTw\TQLTKXPZOIMZKNOSQhTKPQKZOTKYIQZRSNZKVP_TU

nopsqpqsKtJKSK\IRZPIQKIJKZOTK�IR�KOSLKbTTQKNÌTRTaKZOSZKZOTKcRNOPZTNZKOSLKQIZKL\TNPJPNS]]gKRT̂MTLZTaKZIKTwS_PQTK\RPIRK
ZIKPZLKbTPQhKNÌTRTa[KZOTKcRNOPZTNZK_SgKRT̂MTLZKZIKLTTKLMNOK�IR�KSQaKPZKLOS]]KbTKMQNÌTRTaKbgKZOTKYIQZRSNZIRUKtJKLMNOK
�IR�KPLKPQKSNNIRaSQNTKXPZOKZOTKYIQZRSNZK�INM_TQZL[KZOTKYIQZRSNZIRKLOS]]KbTKTQZPZ]TaKZIKSQKT̂MPZSb]TKSavMLZ_TQZKZIK
ZOTKYIQZRSNZKeM_KSQaKYIQZRSNZKVP_TKSLK_SgKbTKS\\RI\RPSZTUKtJKLMNOK�IR�KPLKQIZKPQKSNNIRaSQNTKXPZOKZOTKYIQZRSNZK
�INM_TQZL[KZOTKNILZLKIJKMQNÌTRPQhKZOTK�IR�[KSQaKZOTKNILZKIJKNIRRTNZPIQ[KLOS]]KbTKSZKZOTKYIQZRSNZIRdLKTw\TQLTU
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JKLMNMKOPQQRSTUPVKPWKXPQY
JKLMNMNLKZRWPQRK[\]̂T_VTU_̀KOPab̀RTUPV
cdefghijklmjhkfndloofpkhqpjorfmhkkemjfshktfkeuemjevfwrfjdefxkmdyjemjfhkfzlyoyi{fjhfmhizhkqfjhfjdefke|}ykeqeijnfhzf
jdefghijklmjf~hm}qeijn�fvynmh�ekevfwezhkef�}wnjlijylofghqpoejyhiflivf�dejdekfhkfihjfzlwkymljev�fyinjlooevfhkf
mhqpoejev�fghnjnfhzfmhkkemjyi{fn}mdfkeuemjevfshkt�fyimo}vyi{flvvyjyhilofjenjyi{flivfyinpemjyhin�fjdefmhnjfhzf
}imh�ekyi{flivfkepolmeqeij�flivfmhqpeinljyhifzhkfjdefxkmdyjemj�nfnek�ymenflivfe�peinenfqlvefiemennlkrfjdekewr�f
ndloofwefljfjdefghijklmjhk�nfe�peine�

JKLMNMNMK�WTRQK[\]̂T_VTU_̀KOPab̀RTUPV
JKLMNMNMNLf�iflvvyjyhifjhfjdefghijklmjhk�nfhwoy{ljyhinf}ivekf�emjyhif����fyz�f�yjdyifhiefrelkflzjekfjdefvljefhzf
�}wnjlijylofghqpoejyhifhzfjdefshktfhkfveny{iljevfphkjyhifjdekehzfhkflzjekfjdefvljefzhkfmhqqeimeqeijfhzf�lkklijyenf
enjlwoyndevf}ivekf�emjyhif������fhkfwrfjekqnfhzflirflppoymlwoefnpemylof�lkklijrfke|}ykevfwrfjdefghijklmjf~hm}qeijn�f
lirfhzfjdefshktfynfzh}ivfjhfwefihjfyiflmmhkvlimef�yjdfjdefke|}ykeqeijnfhzfjdefghijklmjf~hm}qeijn�fjdefghijklmjhkf
ndloofmhkkemjfyjfpkhqpjorflzjekfkemeypjfhzfihjymefzkhqfjdef��iekfjhfvhfnh�f}ioennfjdef��iekfdlnfpke�yh}norf{y�eifjdef
ghijklmjhkflf�kyjjeiflmmepjlimefhzfn}mdfmhivyjyhi�fcdef��iekfndloof{y�efn}mdfihjymefpkhqpjorflzjekfvynmh�ekrfhzfjdef
mhivyjyhi�f~}kyi{fjdefhie�relkfpekyhvfzhkfmhkkemjyhifhzfshkt�fyzfjdef��iekfzlyonfjhfihjyzrfjdefghijklmjhkflivf{y�efjdef
ghijklmjhkflifhpphkj}iyjrfjhfqltefjdefmhkkemjyhi�fjdef��iekf�ly�enfjdefky{djnfjhfke|}ykefmhkkemjyhifwrfjdef
ghijklmjhkflivfjhfqlteflfmolyqfzhkfwkelmdfhzf�lkklijr�f�zfjdefghijklmjhkfzlyonfjhfmhkkemjfihimhizhkqyi{fshktf�yjdyif
lfkelnhilwoefjyqefv}kyi{fjdljfpekyhvflzjekfkemeypjfhzfihjymefzkhqfjdef��iekfhkfxkmdyjemj�fjdef��iekfqlrfmhkkemjfyjfyif
lmmhkvlimef�yjdf�emjyhif����

JKLMNMNMNMfcdefhie�relkfpekyhvfzhkfmhkkemjyhifhzfshktfndloofwefe�jeivevf�yjdfkenpemjfjhfphkjyhinfhzfshktfzyknjf
pekzhkqevflzjekf�}wnjlijylofghqpoejyhifwrfjdefpekyhvfhzfjyqefwej�eeif�}wnjlijylofghqpoejyhiflivfjdeflmj}lof
mhqpoejyhifhzfjdljfphkjyhifhzfjdefshkt�

JKLMNMNMN�fcdefhie�relkfpekyhvfzhkfmhkkemjyhifhzfshktfndloofihjfwefe�jeivevfwrfmhkkemjy�efshktfpekzhkqevfwrfjdef
ghijklmjhkfp}kn}lijfjhfjdynf�emjyhif�����

JKLMNMN�fcdefghijklmjhkfndloofkeqh�efzkhqfjdefnyjefphkjyhinfhzfjdefshktfjdljflkefihjfyiflmmhkvlimef�yjdfjdef
ke|}ykeqeijnfhzfjdefghijklmjf~hm}qeijnflivflkefieyjdekfmhkkemjevfwrfjdefghijklmjhkfihkflmmepjevfwrfjdef��iek�

JKLMNMN�fcdefghijklmjhkfndloofwelkfjdefmhnjfhzfmhkkemjyi{fvenjkhrevfhkfvlql{evfmhinjk}mjyhifhzfjdef��iekfhkf�eplkljef
ghijklmjhkn�f�dejdekfmhqpoejevfhkfplkjyloorfmhqpoejev�fml}nevfwrfjdefghijklmjhk�nfmhkkemjyhifhkfkeqh�lofhzfshktf
jdljfynfihjfyiflmmhkvlimef�yjdfjdefke|}ykeqeijnfhzfjdefghijklmjf~hm}qeijn�

JKLMNMN�f�hjdyi{fmhijlyievfyifjdynf�emjyhif����fndloofwefmhinjk}evfjhfenjlwoyndflfpekyhvfhzfoyqyjljyhif�yjdfkenpemjfjhf
hjdekfhwoy{ljyhinfjdefghijklmjhkfdlnf}ivekfjdefghijklmjf~hm}qeijn�f�njlwoyndqeijfhzfjdefhie�relkfpekyhvfzhkf
mhkkemjyhifhzfshktflnfvenmkywevfyif�emjyhif������fkeoljenfhiorfjhfjdefnpemyzymfhwoy{ljyhifhzfjdefghijklmjhkfjhfmhkkemjf
jdefshkt�flivfdlnfihfkeoljyhindypfjhfjdefjyqef�yjdyif�dymdfjdefhwoy{ljyhifjhfmhqporf�yjdfjdefghijklmjf~hm}qeijnf
qlrfwefnh}{djfjhfwefeizhkmev�fihkfjhfjdefjyqef�yjdyif�dymdfpkhmeevyi{nfqlrfwefmhqqeimevfjhfenjlwoyndfjdef
ghijklmjhk�nfoylwyoyjrf�yjdfkenpemjfjhfjdefghijklmjhk�nfhwoy{ljyhinfhjdekfjdlifnpemyzymloorfjhfmhkkemjfjdefshkt�

JKLMN�K�SSRbT_VSRKPWK�PVSPVWPQaUV�KXPQY
�zfjdef��iekfpkezeknfjhflmmepjfshktfjdljfynfihjfyiflmmhkvlimef�yjdfjdefke|}ykeqeijnfhzfjdefghijklmjf~hm}qeijn�fjdef
��iekfqlrfvhfnhfyinjelvfhzfke|}ykyi{fyjnfkeqh�loflivfmhkkemjyhi�fyif�dymdfmlnefjdefghijklmjf�}qf�yoofwefkev}mevflnf
lppkhpkyljeflivfe|}yjlwoe�f�}mdflvu}njqeijfndloofwefezzemjevf�dejdekfhkfihjfzyilofplrqeijfdlnfweeifqlve�

����O��KL�KKK��[O��������[K�����[���[
JKL�NLK P¡RQVUV�K�_¢
cdefghijklmjfndloofwef{h�ekievfwrfjdefol�fhzfjdefpolmef�dekefjdef£khuemjfynfohmljev�fe�mo}vyi{fjdljfu}kynvymjyhi�nf
mdhymefhzfol�fk}oen�f�zfjdefplkjyenfdl�efneoemjevflkwyjkljyhiflnfjdefqejdhvfhzfwyivyi{fvynp}jefkenho}jyhi�fjdef¤eveklof
xkwyjkljyhifxmjfndloof{h�ekif�emjyhif���¥�

JKL�NMK[\SSR̂ P̂Q̂K_V¦K�̂ Û�V̂
JKL�NMNLfcdef��iekflivfghijklmjhkfkenpemjy�eorfwyivfjdeqneo�en�fjdeykfplkjiekn�fn}mmennhkn�flnny{in�flivfoe{lof
kepkeneijljy�enfjhfmh�eilijn�fl{keeqeijn�flivfhwoy{ljyhinfmhijlyievfyifjdefghijklmjf~hm}qeijn�f��mepjflnfpkh�yvevf
yif�emjyhif�������fieyjdekfplkjrfjhfjdefghijklmjfndlooflnny{ifjdefghijklmjflnflf�dhoef�yjdh}jf�kyjjeifmhineijfhzfjdef
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JKLMNOPQRPMSKLMNPTUNKVPUKKMWTKXPKJPWUYMPUZPUXXS[ZWMZKP\SKLJ]KPX]̂LP̂JZXMZK_PKLUKPTUNKVPXLÙ̀PZMaMNKLM̀MXXPNMWUSZP
M̀[Ù̀VPNMXTJZXSb̀MPRJNPÙ̀PJb̀S[UKSJZXP]ZcMNPKLMPdJZKNÛKO

efghijijPkLMPl\ZMNPWUV_P\SKLJ]KP̂JZXMZKPJRPKLMPdJZKNÛKJN_PUXXS[ZPKLMPdJZKNÛKPKJPUP̀MZcMNPTNJaScSZ[P̂JZXKN]̂KSJZP
RSZUẐSZ[PRJNPKLMPmNJnM̂K_PSRPKLMP̀MZcMNPUXX]WMXPKLMPl\ZMNoXPNS[LKXPUZcPJb̀S[UKSJZXP]ZcMNPKLMPdJZKNÛKPpĴ]WMZKXOP
kLMPdJZKNÛKJNPXLÙ̀PMqM̂]KMPÙ̀P̂JZXMZKXPNMUXJZUb̀VPNMr]SNMcPKJPRÛS̀SKUKMPKLMPUXXS[ZWMZKO

efghihfstuvwxfyz{fs|}|{t|x
efghihigPp]KSMXPUZcPJb̀S[UKSJZXPSWTJXMcPbVPKLMPdJZKNÛKPpĴ]WMZKXPUZcPNS[LKXPUZcPNMWMcSMXPUaUS̀Ub̀MPKLMNM]ZcMNP
XLÙ̀PbMPSZPUccSKSJZPKJPUZcPZJKPUP̀SWSKUKSJZPJRPc]KSMX_PJb̀S[UKSJZX_PNS[LKX_PUZcPNMWMcSMXPJKLMN\SXMPSWTJXMcPJNPUaUS̀Ub̀MP
bVP̀U\O

efghihijP~JPÛKSJZPJNPRUS̀]NMPKJPÛKPbVPKLMPl\ZMN_P�N̂LSKM̂K_PJNPdJZKNÛKJNPXLÙ̀P̂JZXKSK]KMPUP\USaMNPJRPUPNS[LKPJNPc]KVP
URRJNcMcPKLMWP]ZcMNPKLMPdJZKNÛK_PZJNPXLÙ̀PX]̂LPÛKSJZPJNPRUS̀]NMPKJPÛKP̂JZXKSK]KMPUTTNJaÙPJRPJNPÛr]SMX̂MẐMPSZPUP
bNMÛLPKLMNM]ZcMN_PMq̂MTKPUXPWUVPbMPXTM̂SRŜÙ̀VPU[NMMcP]TJZPSZP\NSKSZ[O

efghi�f�|xwxfyz{f�zx�|�wt�zx
efghi�igPkMXKX_PSZXTM̂KSJZX_PUZcPUTTNJaÙXPJRPTJNKSJZXPJRPKLMP�JNYPXLÙ̀PbMPWUcMPUXPNMr]SNMcPbVPKLMPdJZKNÛKP
pĴ]WMZKXPUZcPbVPUTT̀ŜUb̀MP̀U\X_PXKUK]KMX_PJNcSZUẐMX_P̂JcMX_PN]̀MX_PUZcPNM[]̀UKSJZXPJNP̀U\R]̀PJNcMNXPJRPT]b̀ŜP
U]KLJNSKSMXOP�Z̀MXXPJKLMN\SXMPTNJaScMc_PKLMPdJZKNÛKJNPXLÙ̀PWUYMPUNNUZ[MWMZKXPRJNPX]̂LPKMXKX_PSZXTM̂KSJZX_PUZcP
UTTNJaÙXP\SKLPUZPSZcMTMZcMZKPKMXKSZ[P̀UbJNUKJNVPJNPMZKSKVPÛ M̂TKUb̀MPKJPKLMPl\ZMN_PJNP\SKLPKLMPUTTNJTNSUKMPT]b̀ŜP
U]KLJNSKV_PUZcPXLÙ̀PbMUNPÙ̀PNM̀UKMcP̂JXKXPJRPKMXKX_PSZXTM̂KSJZX_PUZcPUTTNJaÙXOPkLMPdJZKNÛKJNPXLÙ̀P[SaMPKLMP�N̂LSKM̂KP
KSWM̀VPZJKŜMPJRP\LMZPUZcP\LMNMPKMXKXPUZcPSZXTM̂KSJZXPUNMPKJPbMPWUcMPXJPKLUKPKLMP�N̂LSKM̂KPWUVPbMPTNMXMZKPRJNPX]̂LP
TNĴMc]NMXOPkLMPl\ZMNPXLÙ̀PbMUNP̂JXKXPJRPKMXKX_PSZXTM̂KSJZX_PJNPUTTNJaÙXPKLUKPcJPZJKPbM̂JWMPNMr]SNMWMZKXP]ZKS̀P
URKMNPbScXPUNMPNM̂MSaMcPJNPZM[JKSUKSJZXP̂JẐ ]̀cMcOPkLMPl\ZMNPXLÙ̀PcSNM̂K̀VPUNNUZ[MPUZcPTUVPRJNPKMXKX_PSZXTM̂KSJZX_PJNP
UTTNJaÙXP\LMNMPb]S̀cSZ[P̂JcMXPJNPUTT̀ŜUb̀MP̀U\XPJNPNM[]̀UKSJZXPXJPNMr]SNMO

efghi�ijPQRPKLMP�N̂LSKM̂K_Pl\ZMN_PJNPT]b̀ŜPU]KLJNSKSMXPLUaSZ[Pn]NSXcŜKSJZPcMKMNWSZMPKLUKPTJNKSJZXPJRPKLMP�JNYPNMr]SNMP
UccSKSJZÙPKMXKSZ[_PSZXTM̂KSJZ_PJNPUTTNJaÙPZJKPSẐ ]̀cMcP]ZcMNP�M̂KSJZP��O�O�_PKLMP�N̂LSKM̂KP\S̀̀_P]TJZP\NSKKMZP
U]KLJNS�UKSJZPRNJWPKLMPl\ZMN_PSZXKN]̂KPKLMPdJZKNÛKJNPKJPWUYMPUNNUZ[MWMZKXPRJNPX]̂LPUccSKSJZÙPKMXKSZ[_PSZXTM̂KSJZ_P
JNPUTTNJaÙ_PbVPUZPMZKSKVPÛ M̂TKUb̀MPKJPKLMPl\ZMN_PUZcPKLMPdJZKNÛKJNPXLÙ̀P[SaMPKSWM̀VPZJKŜMPKJPKLMP�N̂LSKM̂KPJRP
\LMZPUZcP\LMNMPKMXKXPUZcPSZXTM̂KSJZXPUNMPKJPbMPWUcMPXJPKLUKPKLMP�N̂LSKM̂KPWUVPbMPTNMXMZKPRJNPX]̂LPTNĴMc]NMXOP�]̂LP
ĴXKX_PMq̂MTKPUXPTNJaScMcPSZP�M̂KSJZP��O�O�_PXLÙ̀PbMPUKPKLMPl\ZMNoXPMqTMZXMO

efghi�ihfQRPTNĴMc]NMXPRJNPKMXKSZ[_PSZXTM̂KSJZ_PJNPUTTNJaÙP]ZcMNP�M̂KSJZXP��O�O�PUZcP��O�O�PNMaMÙPRUS̀]NMPJRPKLMP
TJNKSJZXPJRPKLMP�JNYPKJP̂JWT̀VP\SKLPNMr]SNMWMZKXPMXKUb̀SXLMcPbVPKLMPdJZKNÛKPpĴ]WMZKX_PÙ̀P̂JXKXPWUcMPZM̂MXXUNVP
bVPX]̂LPRUS̀]NM_PSẐ ]̀cSZ[PKLJXMPJRPNMTMUKMcPTNĴMc]NMXPUZcP̂JWTMZXUKSJZPRJNPKLMP�N̂LSKM̂KoXPXMNaŜMXPUZcPMqTMZXMX_P
XLÙ̀PbMPUKPKLMPdJZKNÛKJNoXPMqTMZXMO

efghi�i�P�Mr]SNMcP̂MNKSRŜUKMXPJRPKMXKSZ[_PSZXTM̂KSJZ_PJNPUTTNJaÙPXLÙ̀_P]Z̀MXXPJKLMN\SXMPNMr]SNMcPbVPKLMPdJZKNÛKP
pĴ]WMZKX_PbMPXM̂]NMcPbVPKLMPdJZKNÛKJNPUZcPTNJWTK̀VPcM̀SaMNMcPKJPKLMP�N̂LSKM̂KO

efghi�i�PQRPKLMP�N̂LSKM̂KPSXPKJPJbXMNaMPKMXKX_PSZXTM̂KSJZX_PJNPUTTNJaÙXPNMr]SNMcPbVPKLMPdJZKNÛKPpĴ]WMZKX_PKLMP
�N̂LSKM̂KP\S̀̀PcJPXJPTNJWTK̀VPUZc_P\LMNMPTNÛKŜUb̀M_PUKPKLMPZJNWÙPT̀ÛMPJRPKMXKSZ[O

efghi�i�fkMXKXPJNPSZXTM̂KSJZXP̂JZc]̂KMcPT]NX]UZKPKJPKLMPdJZKNÛKPpĴ]WMZKXPXLÙ̀PbMPWUcMPTNJWTK̀VPKJPUaJScP
]ZNMUXJZUb̀MPcM̀UVPSZPKLMP�JNYO

efghi�f�zw|�|xw
mUVWMZKXPc]MPUZcP]ZTUScP]ZcMNPKLMPdJZKNÛKPpĴ]WMZKXPXLÙ̀PbMUNPSZKMNMXKPRNJWPKLMPcUKMPTUVWMZKPSXPc]MPUKPKLMPNUKMP
KLMPTUNKSMXPU[NMMP]TJZPSZP\NSKSZ[PJN_PSZPKLMPUbXMẐMPKLMNMJR_PUKPKLMP̀M[ÙPNUKMPTNMaUS̀SZ[PRNJWPKSWMPKJPKSWMPUKPKLMPT̀ÛMP
\LMNMPKLMPmNJnM̂KPSXP̀ĴUKMcO
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JKLMNOPQRSQQQLPKTMUJLMVUQVKQWXWYPUWMVUQVZQL[PQNVULKJNL
\QRS]RQL̂_̀abcdaebQfgQdĥQNebd_cide_
\QRS]R]Rjklmjnopqrstqorjusvjqmruwpsqmjqlmjnopqrstqjwxjqlmjyorzjw{j{qo||m}jxorjsj|mrwo}joxj~�jtop{mt�qw�mj}sv{j
qlro��ljpojstqjorjxs��qjoxjqlmjnopqrstqor�jsj���topqrstqor�jsj����{��topqrstqor�jqlmwrjs�mpq{jorjmu|�ovmm{�jorjspvj
oqlmrj|mr{op{jorjmpqwqwm{j|mrxoruwp�j|orqwop{joxjqlmjyorz�jxorjspvjoxjqlmjxo��o�wp�jrms{op{�

]Rjjjj�{{�sptmjoxjspjor}mrjoxjsjto�rqjorjoqlmrj|���wtjs�qlorwqvjls�wp�j��rw{}wtqwopjqlsqjrm��wrm{js��jyorzjqoj�mj
{qo||m}�

]�jjjj�pjstqjoxj�o�mrpumpq�j{�tljs{jsj}mt�srsqwopjoxjpsqwops�jmumr�mptv�jqlsqjrm��wrm{js��jyorzjqoj�mj
{qo||m}�

]�jjjj�mts�{mjqlmj�rtlwqmtqjls{jpoqjw{{�m}jsjnmrqwxwtsqmjxorj�svumpqjsp}jls{jpoqjpoqwxwm}jqlmjnopqrstqorjoxj
qlmjrms{opjxorj�wqllo�}wp�jtmrqwxwtsqwopjs{j|ro�w}m}jwpj�mtqwopj������jorj�mts�{mjqlmj��pmrjls{jpoqj
us}mj|svumpqjopjsjnmrqwxwtsqmjxorj�svumpqj�wqlwpjqlmjqwumj{qsqm}jwpjqlmjnopqrstqj�ot�umpq{�jor

]Sjjjjklmj��pmrjls{jxsw�m}jqojx�rpw{ljqojqlmjnopqrstqorjrms{ops��mjm�w}mptmjs{jrm��wrm}j�vj�mtqwopj����

\QRS]R]�jklmjnopqrstqorjusvjqmruwpsqmjqlmjnopqrstqjwx�jqlro��ljpojstqjorjxs��qjoxjqlmjnopqrstqor�jsj���topqrstqor�jsj
����{��topqrstqor�jqlmwrjs�mpq{jorjmu|�ovmm{�jorjspvjoqlmrj|mr{op{jorjmpqwqwm{j|mrxoruwp�j|orqwop{joxjqlmjyorz�j
rm|msqm}j{�{|mp{wop{�j}m�sv{�jorjwpqmrr�|qwop{joxjqlmjmpqwrmjyorzj�vjqlmj��pmrjs{j}m{trw�m}jwpj�mtqwopj���~�j
top{qwq�qmjwpjqlmjs��rm�sqmjuormjqlspj���j|mrtmpqjoxjqlmjqoqs�jp�u�mrjoxj}sv{j{tlm}��m}jxorjtou|�mqwop�jorj���j}sv{j
wpjspvj~���}svj|mrwo}�j�lwtlm�mrjw{j�m{{�

\QRS]R]�j�xjopmjoxjqlmjrms{op{j}m{trw�m}jwpj�mtqwopj������jorj������jm�w{q{�jqlmjnopqrstqorjusv�j�|opj{m�mpj}sv{�j
poqwtmjqojqlmj��pmrjsp}j�rtlwqmtq�jqmruwpsqmjqlmjnopqrstqjsp}jrmto�mrjxroujqlmj��pmrj|svumpqjxorjyorzjm�mt�qm}�j
s{j�m��js{jrms{ops��mjo�mrlms}jsp}j|roxwqjopjyorzjpoqjm�mt�qm}�jsp}jto{q{jwpt�rrm}j�vjrms{opjoxj{�tljqmruwpsqwop�j

\QRS]R]Sj�xjqlmjyorzjw{j{qo||m}jxorjsj|mrwo}joxj��jtop{mt�qw�mj}sv{jqlro��ljpojstqjorjxs��qjoxjqlmjnopqrstqor�jsj
���topqrstqor�jsj����{��topqrstqor�jorjqlmwrjs�mpq{jorjmu|�ovmm{jorjspvjoqlmrj|mr{op{jorjmpqwqwm{j|mrxoruwp�j
|orqwop{joxjqlmjyorzj�mts�{mjqlmj��pmrjls{jrm|msqm}�vjxsw�m}jqojx��xw��jqlmj��pmr�{jo��w�sqwop{j�p}mrjqlmjnopqrstqj
�ot�umpq{j�wqljrm{|mtqjqojusqqmr{jwu|orqspqjqojqlmj|ro�rm{{joxjqlmjyorz�jqlmjnopqrstqorjusv�j�|opj{m�mpjs}}wqwops�j
}sv{�jpoqwtmjqojqlmj��pmrjsp}jqlmj�rtlwqmtq�jqmruwpsqmjqlmjnopqrstqjsp}jrmto�mrjxroujqlmj��pmrjs{j|ro�w}m}jwpj
�mtqwopj�����~�

\QRS]�QL̂_̀abcdaebQfgQdĥQV�b̂_Q�e_QNc ¡̂
\QRS]�]Rjklmj��pmrjusvjqmruwpsqmjqlmjnopqrstqjwxjqlmjnopqrstqor

]Rjjjjrm|msqm}�vjrmx�{m{jorjxsw�{jqoj{�||�vjmpo��lj|ro|mr�vj{zw��m}j�orzmr{jorj|ro|mrjusqmrws�{�
]�jjjjxsw�{jqojuszmj|svumpqjqoj���topqrstqor{jorj{�||�wmr{jwpjsttor}sptmj�wqljqlmjrm{|mtqw�mjs�rmmumpq{j

�mq�mmpjqlmjnopqrstqorjsp}jqlmj���topqrstqor{jorj{�||�wmr{�
]�jjjjrm|msqm}�vj}w{rm�sr}{js||�wts��mj�s�{�j{qsq�qm{�jor}wpsptm{�jto}m{�jr��m{jsp}jrm���sqwop{�jorj�s�x��j

or}mr{joxjsj|���wtjs�qlorwqv�jor
]Sjjjjoqlmr�w{mjw{j��w�qvjoxj{��{qspqws�j�rmstljoxjsj|ro�w{wopjoxjqlmjnopqrstqj�ot�umpq{�

\QRS]�]�jylmpjspvjoxjqlmjrms{op{j}m{trw�m}jwpj�mtqwopj������jm�w{q�jsp}j�|opjtmrqwxwtsqwopj�vjqlmj�rtlwqmtqjqlsqj
{�xxwtwmpqjts�{mjm�w{q{jqoj��{qwxvj{�tljstqwop�jqlmj��pmrjusv�j�wqlo�qj|rm��}wtmjqojspvjoqlmrjrw�lq{jorjrmum}wm{joxjqlmj
��pmrjsp}jsxqmrj�w�wp�jqlmjnopqrstqorjsp}jqlmjnopqrstqor�{j{�rmqv�jwxjspv�j{m�mpj}sv{�jpoqwtm�jqmruwpsqmjmu|�ovumpqj
oxjqlmjnopqrstqorjsp}jusv�j{���mtqjqojspvj|rworjrw�lq{joxjqlmj{�rmqv�

]Rjjjj¢�t��}mjqlmjnopqrstqorjxroujqlmj{wqmjsp}jqszmj|o{{m{{wopjoxjs��jusqmrws�{�jm��w|umpq�jqoo�{�jsp}j
top{qr�tqwopjm��w|umpqjsp}justlwpmrvjqlmrmopjo�pm}j�vjqlmjnopqrstqor�

]�jjjj�ttm|qjs{{w�pumpqjoxj{��topqrstq{j|�r{�spqjqoj�mtqwopj����jsp}
]�jjjj£wpw{ljqlmjyorzj�vj�lsqm�mrjrms{ops��mjumqlo}jqlmj��pmrjusvj}mmujm�|m}wmpq�j¤|opj�rwqqmpjrm��m{qj

oxjqlmjnopqrstqor�jqlmj��pmrj{ls��jx�rpw{ljqojqlmjnopqrstqorjsj}mqsw�m}jstto�pqwp�joxjqlmjto{q{j
wpt�rrm}j�vjqlmj��pmrjwpjxwpw{lwp�jqlmjyorz�

\QRS]�]�jylmpjqlmj��pmrjqmruwpsqm{jqlmjnopqrstqjxorjopmjoxjqlmjrms{op{j{qsqm}jwpj�mtqwopj�������jqlmjnopqrstqorj{ls��j
poqj�mjmpqwq�m}jqojrmtmw�mjx�rqlmrj|svumpqj�pqw�jqlmjyorzjw{jxwpw{lm}�

\QRS]�]Sj�xjqlmj�p|sw}j�s�sptmjoxjqlmjnopqrstqj��ujm�tmm}{jto{q{joxjxwpw{lwp�jqlmjyorz�jwpt��}wp�jtou|mp{sqwopjxorj
qlmj�rtlwqmtq�{j{mr�wtm{jsp}jm�|mp{m{jus}mjpmtm{{srvjqlmrm�v�jsp}joqlmrj}sus�m{jwpt�rrm}j�vjqlmj��pmrjsp}jpoqj
m�|rm{{�vj�sw�m}�j{�tljm�tm{{j{ls��j�mj|sw}jqojqlmjnopqrstqor�j�xj{�tljto{q{jsp}j}sus�m{jm�tmm}jqlmj�p|sw}j�s�sptm�j
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JKLMNOPJQRSJOQMTKRUUMVRWMJKLMXYZZLQLPSLMJOMJKLM[\PLQ]M̂KLMR_ÒPJMJOMaLMVRYXMJOMJKLMNOPJQRSJOQMOQM[\PLQbMRTMJKLMSRTLM
_RWMaLbMTKRUUMaLMSLQJYZYLXMaWMJKLMcPYJYRUMdLSYTYOPMeRfLQbM̀VOPMRVVUYSRJYOPbMRPXMJKYTMOaUYgRJYOPMZOQMVRW_LPJMTKRUUM
T̀QhYhLMJLQ_YPRJYOPMOZMJKLMNOPJQRSJ]

ijklmnjopqrstquvtjwxjyzsj{|ts}j~v}j�vt�stust�s
ijklmnmkM̂KLM[\PLQM_RWbM\YJKÒJMSR̀TLbMOQXLQMJKLMNOPJQRSJOQMYPM\QYJYPgMJOMT̀TVLPXbMXLURWMOQMYPJLQQ̀VJMJKLM�OQfbMYPM
\KOULMOQMYPMVRQJMZOQMT̀SKMVLQYOXMOZMJY_LMRTMJKLM[\PLQM_RWMXLJLQ_YPL]

ijklmnm�M̂KLMNOPJQRSJM�̀_MRPXMNOPJQRSJM̂Y_LMTKRUUMaLMRX�̀TJLXMZOQMYPSQLRTLTMYPMJKLMSOTJMRPXMJY_LMSR̀TLXMaWM
T̀TVLPTYOPbMXLURWbMOQMYPJLQQ̀VJYOPM̀PXLQM�LSJYOPM��]�]�]M�X�̀TJ_LPJMOZMJKLMNOPJQRSJM�̀_MTKRUUMYPSÙXLMVQOZYJ]M�OM
RX�̀TJ_LPJMTKRUUMaLM_RXLMJOMJKLML�JLPJ

mkMMMMJKRJMVLQZOQ_RPSLMYTbM\RTbMOQM\ÒUXMKRhLMaLLPbMTOMT̀TVLPXLXbMXLURWLXbMOQMYPJLQQ̀VJLXbMaWMRPOJKLQMSR̀TLM
ZOQM\KYSKMJKLMNOPJQRSJOQMYTMQLTVOPTYaUL�MOQ

m�MMMMJKRJMRPML�̀YJRaULMRX�̀TJ_LPJMYTM_RXLMOQMXLPYLXM̀PXLQMRPOJKLQMVQOhYTYOPMOZMJKLMNOPJQRSJ]

ijklmlj�s}�ut�yuvtjwxjyzsj{|ts}j~v}j�vt�stust�s
ijklmlmkM̂KLM[\PLQM_RWbMRJMRPWMJY_LbMJLQ_YPRJLMJKLMNOPJQRSJMZOQMJKLM[\PLQ�TMSOPhLPYLPSLMRPXM\YJKÒJMSR̀TL]

ijklmlm�M�VOPMQLSLYVJMOZMPOJYSLMZQO_MJKLM[\PLQMOZMT̀SKMJLQ_YPRJYOPMZOQMJKLM[\PLQ�TMSOPhLPYLPSLbMJKLMNOPJQRSJOQM
TKRUU

mkMMMMSLRTLMOVLQRJYOPTMRTMXYQLSJLXMaWMJKLM[\PLQMYPMJKLMPOJYSL�
m�MMMMJRfLMRSJYOPTMPLSLTTRQWbMOQMJKRJMJKLM[\PLQM_RWMXYQLSJbMZOQMJKLMVQOJLSJYOPMRPXMVQLTLQhRJYOPMOZMJKLM�OQf�M

RPX
mnjjjjL�SLVJMZOQM�OQfMXYQLSJLXMJOMaLMVLQZOQ_LXMVQYOQMJOMJKLMLZZLSJYhLMXRJLMOZMJLQ_YPRJYOPMTJRJLXMYPMJKLMPOJYSLbM

JLQ_YPRJLMRUUML�YTJYPgMT̀aSOPJQRSJTMRPXMV̀QSKRTLMOQXLQTMRPXMLPJLQMYPJOMPOMZ̀QJKLQMT̀aSOPJQRSJTMRPXM
V̀QSKRTLMOQXLQT]

ijklmlmnMcPMSRTLMOZMT̀SKMJLQ_YPRJYOPMZOQMJKLM[\PLQ�TMSOPhLPYLPSLbMJKLM[\PLQMTKRUUMVRWMJKLMNOPJQRSJOQMZOQM�OQfM
VQOVLQUWML�LS̀JLX�MSOTJTMYPS̀QQLXMaWMQLRTOPMOZMJKLMJLQ_YPRJYOPbMYPSÙXYPgMSOTJTMRJJQYàJRaULMJOMJLQ_YPRJYOPMOZM
�̀aSOPJQRSJT�MRPXMJKLMJLQ_YPRJYOPMZLLbMYZMRPWbMTLJMZOQJKMYPMJKLM�gQLL_LPJ]

�������jk�jjj�����oj���j��o����o
ijk�mkj���u�qj
ijk�mkmkj�s~utuyuvt
�MNURY_MYTMRMXL_RPXMOQMRTTLQJYOPMaWMOPLMOZMJKLMVRQJYLTMTLLfYPgbMRTMRM_RJJLQMOZMQYgKJbMVRW_LPJMOZM_OPLWbMRMSKRPgLMYPM
JKLMNOPJQRSJM̂Y_LbMOQMOJKLQMQLUYLZM\YJKMQLTVLSJMJOMJKLMJLQ_TMOZMJKLMNOPJQRSJ]M̂KLMJLQ_M�NURY_ MRUTOMYPSÙXLTMOJKLQM
XYTV̀JLTMRPXM_RJJLQTMYPM�̀LTJYOPMaLJ\LLPMJKLM[\PLQMRPXMNOPJQRSJOQMRQYTYPgMÒJMOZMOQMQLURJYPgMJOMJKLMNOPJQRSJ]M̂KLM
QLTVOPTYaYUYJWMJOMT̀aTJRPJYRJLMNURY_TMTKRUUMQLTJM\YJKMJKLMVRQJWM_RfYPgMJKLMNURY_]M̂KYTM�LSJYOPM�¡]�]�MXOLTMPOJMQL�̀YQLM
JKLM[\PLQMJOMZYULMRMNURY_MYPMOQXLQMJOMY_VOTLMUY�̀YXRJLXMXR_RgLTMYPMRSSOQXRPSLM\YJKMJKLMNOPJQRSJMdOS̀_LPJT]

ijk�mkm�j�u�sj�u�uyqjvtj���u�q
K̂LM[\PLQMRPXMNOPJQRSJOQMTKRUUMSO__LPSLMRUUMNURY_TMRPXMSR̀TLTMOZMRSJYOPMRgRYPTJMJKLMOJKLQMRPXMRQYTYPgMÒJMOZMOQM
QLURJLXMJOMJKLMNOPJQRSJbM\KLJKLQMYPMSOPJQRSJbMJOQJbMaQLRSKMOZM\RQQRPJWMOQMOJKLQ\YTLbMYPMRSSOQXRPSLM\YJKMJKLM
QL�̀YQL_LPJTMOZMJKLMaYPXYPgMXYTV̀JLMQLTOÙJYOPM_LJKOXMTLULSJLXMYPMJKLM�gQLL_LPJMRPXM\YJKYPMJKLMVLQYOXMTVLSYZYLXMaWM
RVVUYSRaULMUR\bMàJMYPMRPWMSRTLMPOJM_OQLMJKRPM�¢MWLRQTMRZJLQMJKLMXRJLMOZM�̀aTJRPJYRUMNO_VULJYOPMOZMJKLM�OQf]M̂KLM
[\PLQMRPXMNOPJQRSJOQM\RYhLMRUUMNURY_TMRPXMSR̀TLTMOZMRSJYOPMPOJMSO__LPSLXMYPMRSSOQXRPSLM\YJKMJKYTM�LSJYOPM�¡]�]£]

ijk�mkmnj�vyu�sjv~j���u�q
ijk�mkmnmkMNURY_TMaWMLYJKLQMJKLM[\PLQMOQMNOPJQRSJOQbM\KLQLMJKLMSOPXYJYOPMgYhYPgMQYTLMJOMJKLMNURY_MYTMZYQTJMXYTSOhLQLXM
VQYOQMJOML�VYQRJYOPMOZMJKLMVLQYOXMZOQMSOQQLSJYOPMOZMJKLM�OQfMTLJMZOQJKMYPM�LSJYOPM�£]£]£bMTKRUUMaLMYPYJYRJLXMaWMPOJYSLMJOM
JKLMOJKLQMVRQJWMRPXMJOMJKLMcPYJYRUMdLSYTYOPMeRfLQM\YJKMRMSOVWMTLPJMJOMJKLM�QSKYJLSJbMYZMJKLM�QSKYJLSJMYTMPOJMTLQhYPgMRTM
JKLMcPYJYRUMdLSYTYOPMeRfLQ]MNURY_TMaWMLYJKLQMVRQJWM̀PXLQMJKYTM�LSJYOPM�¡]�]�]�MTKRUUMaLMYPYJYRJLXM\YJKYPM£�MXRWTMRZJLQM
OSS̀QQLPSLMOZMJKLMLhLPJMgYhYPgMQYTLMJOMT̀SKMNURY_MOQM\YJKYPM£�MXRWTMRZJLQMJKLMSURY_RPJMZYQTJMQLSOgPY¤LTMJKLMSOPXYJYOPM
gYhYPgMQYTLMJOMJKLMNURY_bM\KYSKLhLQMYTMURJLQ]
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JKLMNLNONPQRSTUVWQXYQZU[\Z]Q[\ZQ̂_̀Z]Qa]QRà[]Tb[a]cQ_\Z]ZQ[\ZQbàdU[UàQeUfÙeQ]UWZQ[aQ[\ZQRSTUVQUWQgU]W[QdUWbafZ]ZdQ
Tg[Z]QZhiU]T[UàQagQ[\ZQiZ]UadQga]Qba]]Zb[UàQagQ[\ZQja]kQWZ[Qga][\QÙQlZb[UàQmnononcQW\TSSQXZQÙU[UT[ZdQXYQ̀a[UbZQ[aQ[\ZQ
a[\Z]QiT][YoQp̀QWqb\QZfZ̀[cQ̀aQdZbUWUàQXYQ[\ZQp̀U[UTSQrZbUWUàQsTkZ]QUWQ]ZtqU]Zdo

JKLMNLNuKvwxyzx{zx|Kvwxy}~�yK��}�w}�~x��
JKLMNLNuNLQ�Z̀dÙeQgÙTSQ]ZWaSq[UàQagQTQRSTUVcQZhbZi[QTWQa[\Z]_UWZQTe]ZZdQÙQ_]U[ÙeQa]QTWQi]afUdZdQÙQlZb[UàQ�o�Q
T̀dQ�][UbSZQm�cQ[\ZQRà[]Tb[a]QW\TSSQi]abZZdQdUSUeZ̀[SYQ_U[\QiZ]ga]VT̀bZQagQ[\ZQRà[]Tb[QT̀dQ[\ZQ̂_̀Z]QW\TSSQ
bà[ÙqZQ[aQVTkZQiTYVZ̀[WQÙQTbba]dT̀bZQ_U[\Q[\ZQRà[]Tb[QrabqVZ̀[WoQ

JKLMNLNuNPK�\ZQRà[]Tb[QlqVQT̀dQRà[]Tb[Q�UVZQW\TSSQXZQTd�qW[ZdQÙQTbba]dT̀bZQ_U[\Q[\ZQp̀U[UTSQrZbUWUàQsTkZ]�WQ
dZbUWUàcQWqX�Zb[Q[aQ[\ZQ]Ue\[QagQZU[\Z]QiT][YQ[aQi]abZZdQÙQTbba]dT̀bZQ_U[\Q[\UWQ�][UbSZQm�oQ�\ZQ�]b\U[Zb[Q_USSQUWWqZQ
RZ][UgUbT[ZWQga]Q�TYVZ̀[QÙQTbba]dT̀bZQ_U[\Q[\ZQdZbUWUàQagQ[\ZQp̀U[UTSQrZbUWUàQsTkZ]o

JKLMNLNMKv�~z��K�w}K���zyzwx~�Kvw�y
pgQ[\ZQRà[]Tb[a]Q_UW\ZWQ[aQVTkZQTQRSTUVQga]QT̀QÙb]ZTWZQÙQ[\ZQRà[]Tb[QlqVcQ̀a[UbZQTWQi]afUdZdQÙQlZb[UàQm�omo�Q
W\TSSQXZQeUfZ̀QXZga]ZQi]abZZdÙeQ[aQZhZbq[ZQ[\ZQia][UàQagQ[\ZQja]kQ[\T[QUWQ[\ZQWqX�Zb[QagQ[\ZQRSTUVoQ�]Ua]Q̀a[UbZQUWQ
à[Q]ZtqU]ZdQga]QRSTUVWQ]ZST[ÙeQ[aQT̀QZVZ]eZ̀bYQZ̀dT̀eZ]ÙeQSUgZQa]Qi]aiZ][YQT]UWÙeQq̀dZ]QlZb[UàQm�o�o

JKLMNLN�Kv�~z��K�w}K���zyzwx~�K�z��
JKLMNLN�NLQpgQ[\ZQRà[]Tb[a]Q_UW\ZWQ[aQVTkZQTQRSTUVQga]QT̀QÙb]ZTWZQÙQ[\ZQRà[]Tb[Q�UVZcQ̀a[UbZQTWQi]afUdZdQÙQ
lZb[UàQm�omo�QW\TSSQXZQeUfZ̀oQ�\ZQRà[]Tb[a]�WQRSTUVQW\TSSQÙbSqdZQT̀QZW[UVT[ZQagQbaW[QT̀dQagQi]aXTXSZQZggZb[QagQ
dZSTYQàQi]ae]ZWWQagQ[\ZQja]koQp̀Q[\ZQbTWZQagQTQbà[ÙqÙeQdZSTYcQàSYQàZQRSTUVQUWQ̀ZbZWWT]Yo

JKLMNLN�NPQpgQTdfZ]WZQ_ZT[\Z]QbàdU[UàWQT]ZQ[\ZQXTWUWQga]QTQRSTUVQga]QTddU[UàTSQ[UVZcQWqb\QRSTUVQW\TSSQXZQ
dabqVZ̀[ZdQXYQdT[TQWqXW[T̀[UT[ÙeQ[\T[Q_ZT[\Z]QbàdU[UàWQ_Z]ZQTX̀a]VTSQga]Q[\ZQiZ]UadQagQ[UVZcQbaqSdQ̀a[Q\TfZQ
XZZ̀Q]ZTWàTXSYQT̀[UbUiT[ZdcQT̀dQ\TdQT̀QTdfZ]WZQZggZb[QàQ[\ZQWb\ZdqSZdQbàW[]qb[Uào

JKLMNLN�K�~z��}Kw�Kv�~z��K�w}Kvwx���{�xyz~�K�~�~|��
�\ZQRà[]Tb[a]QT̀dQ̂_̀Z]Q_TUfZQRSTUVWQTeTÙW[QZTb\Qa[\Z]Qga]QbàWZtqZ̀[UTSQdTVTeZWQT]UWÙeQaq[QagQa]Q]ZST[ÙeQ[aQ
[\UWQRà[]Tb[oQ�\UWQVq[qTSQ_TUfZ]QÙbSqdZW

NLQQQQdTVTeZWQÙbq]]ZdQXYQ[\ZQ̂_̀Z]Qga]Q]Z̀[TSQZhiZ̀WZWcQga]QSaWWZWQagQqWZcQÙbaVZcQi]agU[cQgÙT̀bÙecQ
XqWÙZWWQT̀dQ]Ziq[T[UàcQT̀dQga]QSaWWQagQVT̀TeZVZ̀[Qa]QZViSaYZZQi]adqb[UfU[YQa]QagQ[\ZQWZ]fUbZWQagQ
Wqb\QiZ]WàW�QT̀d

NPQQQQdTVTeZWQÙbq]]ZdQXYQ[\ZQRà[]Tb[a]Qga]Qi]ÙbUiTSQaggUbZQZhiZ̀WZWQÙbSqdÙeQ[\ZQbaViZ̀WT[UàQagQ
iZ]Wà Z̀SQW[T[UàZdQ[\Z]ZcQga]QSaWWZWQagQgÙT̀bÙecQXqWÙZWWQT̀dQ]Ziq[T[UàcQT̀dQga]QSaWWQagQi]agU[cQ
ZhbZi[QT̀[UbUiT[ZdQi]agU[QT]UWÙeQdU]Zb[SYQg]aVQ[\ZQja]ko

�\UWQVq[qTSQ_TUfZ]QUWQTiiSUbTXSZcQ_U[\aq[QSUVU[T[UàcQ[aQTSSQbàWZtqZ̀[UTSQdTVTeZWQdqZQ[aQZU[\Z]QiT][Y�WQ[Z]VÙT[UàQ
ÙQTbba]dT̀bZQ_U[\Q�][UbSZQm�oQ�a[\ÙeQbà[TÙZdQÙQ[\UWQlZb[UàQm�omo�QW\TSSQXZQdZZVZdQ[aQi]ZbSqdZQTWWZWWVZ̀[QagQ
SUtqUdT[ZdQdTVTeZWcQ_\Z̀QTiiSUbTXSZcQÙQTbba]dT̀bZQ_U[\Q[\ZQ]ZtqU]ZVZ̀[WQagQ[\ZQRà[]Tb[QrabqVZ̀[Wo

JKLMNPK�xzyz~�K���z�zwx
JKLMNPNLQRSTUVWcQZhbSqdÙeQ[\aWZQ_\Z]ZQ[\ZQbàdU[UàQeUfÙeQ]UWZQ[aQ[\ZQRSTUVQUWQgU]W[QdUWbafZ]ZdQTg[Z]QZhiU]T[UàQagQ
[\ZQiZ]UadQga]Qba]]Zb[UàQagQ[\ZQja]kQWZ[Qga][\QÙQlZb[UàQmnononQa]QT]UWÙeQq̀dZ]QlZb[UàWQm�o�cQm�o�cQT̀dQmmo�cQW\TSSQ
XZQ]ZgZ]]ZdQ[aQ[\ZQp̀U[UTSQrZbUWUàQsTkZ]Qga]QÙU[UTSQdZbUWUàoQ�\ZQ�]b\U[Zb[Q_USSQWZ]fZQTWQ[\ZQp̀U[UTSQrZbUWUàQsTkZ]cQ
q̀SZWWQa[\Z]_UWZQÙdUbT[ZdQÙQ[\ZQ�e]ZZVZ̀[oQ�hbZi[Qga]Q[\aWZQRSTUVWQZhbSqdZdQXYQ[\UWQlZb[UàQm�onomcQT̀QÙU[UTSQ
dZbUWUàQW\TSSQXZQ]ZtqU]ZdQTWQTQbàdU[UàQi]ZbZdZ̀[Q[aQVZdUT[UàQagQT̀YQRSTUVoQpgQT̀QÙU[UTSQdZbUWUàQ\TWQ̀a[QXZZ̀Q
]Z̀dZ]ZdQ_U[\ÙQ��QdTYWQTg[Z]Q[\ZQRSTUVQ\TWQXZZ̀Q]ZgZ]]ZdQ[aQ[\ZQp̀U[UTSQrZbUWUàQsTkZ]cQ[\ZQiT][YQTWWZ][ÙeQ[\ZQ
RSTUVQVTYQdZVT̀dQVZdUT[UàQT̀dQXÙdÙeQdUWiq[ZQ]ZWaSq[UàQ_U[\aq[QTQdZbUWUàQ\TfÙeQXZZ̀Q]Z̀dZ]ZdoQ�̀SZWWQ[\ZQ
p̀U[UTSQrZbUWUàQsTkZ]QT̀dQTSSQTggZb[ZdQiT][UZWQTe]ZZcQ[\ZQp̀U[UTSQrZbUWUàQsTkZ]Q_USSQ̀a[QdZbUdZQdUWiq[ZWQXZ[_ZZ̀Q[\ZQ
Rà[]Tb[a]QT̀dQiZ]WàWQa]QZ̀[U[UZWQa[\Z]Q[\T̀Q[\ZQ̂_̀Z]o

JKLMNPNPQ�\ZQp̀U[UTSQrZbUWUàQsTkZ]Q_USSQ]ZfUZ_QRSTUVWQT̀dQ_U[\ÙQ[Z̀QdTYWQagQ[\ZQ]ZbZUi[QagQTQRSTUVQ[TkZQàZQa]Q
Va]ZQagQ[\ZQgaSSa_ÙeQTb[UàW�Q m¡Q]ZtqZW[QTddU[UàTSQWqiia][ÙeQdT[TQg]aVQ[\ZQbSTUVT̀[Qa]QTQ]ZWiàWZQ_U[\QWqiia][ÙeQ
dT[TQg]aVQ[\ZQa[\Z]QiT][YcQ n¡Q]Z�Zb[Q[\ZQRSTUVQÙQ_\aSZQa]QÙQiT][cQ �¡QTii]afZQ[\ZQRSTUVcQ �¡QWqeeZW[QTQbaVi]aVUWZcQ
a]Q �¡QTdfUWZQ[\ZQiT][UZWQ[\T[Q[\ZQp̀U[UTSQrZbUWUàQsTkZ]QUWQq̀TXSZQ[aQ]ZWaSfZQ[\ZQRSTUVQUgQ[\ZQp̀U[UTSQrZbUWUàQsTkZ]Q
STbkWQWqggUbUZ̀[QÙga]VT[UàQ[aQZfTSqT[ZQ[\ZQVZ]U[WQagQ[\ZQRSTUVQa]QUgQ[\ZQp̀U[UTSQrZbUWUàQsTkZ]QbàbSqdZWQ[\T[cQÙQ[\ZQ
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JKLMLNOPQRSLTLUKPVNWRXYTPTUORPZLTSXRMLUK[PLMP\U]OZP̂RPLKN__XU_XLNMRP̀UXPMaRPJKLMLNOPQRSLTLUKPVNWRXPMUPXRTUObRPMaRP
cONLde

fghijkjlPJKPRbNO]NMLKmPcONLdT[PMaRPJKLMLNOPQRSLTLUKPVNWRXPdNn[P̂]MPTaNOOPKUMP̂RPÛOLmNMRZPMU[PSUKT]OMP\LMaPUXPTRRWP
LK̀UXdNMLUKP̀XUdPRLMaRXP_NXMnPUXP̀XUdP_RXTUKTP\LMaPT_RSLNOPWKU\ORZmRPUXPRo_RXMLTRP\aUPdNnPNTTLTMPMaRPJKLMLNOP
QRSLTLUKPVNWRXPLKPXRKZRXLKmPNPZRSLTLUKePpaRPJKLMLNOPQRSLTLUKPVNWRXPdNnPXRq]RTMPMaRPr\KRXPMUPN]MaUXLsRPXRMRKMLUKPÙP
T]SaP_RXTUKTPNMPMaRPr\KRXYTPRo_RKTRe

fghijkjtPJ̀PMaRPJKLMLNOPQRSLTLUKPVNWRXPXRq]RTMTPNP_NXMnPMUP_XUbLZRPNPXRT_UKTRPMUPNPcONLdPUXPMUP̀]XKLTaPNZZLMLUKNOP
T]__UXMLKmPZNMN[PT]SaP_NXMnPTaNOOPXRT_UKZ[P\LMaLKPMRKPZNnTPǸMRXPXRSRL_MPÙPMaRPXRq]RTM[PNKZPTaNOOPRLMaRXPuvwP_XUbLZRPNP
XRT_UKTRPUKPMaRPXRq]RTMRZPT]__UXMLKmPZNMN[PuxwPNZbLTRPMaRPJKLMLNOPQRSLTLUKPVNWRXP\aRKPMaRPXRT_UKTRPUXPT]__UXMLKmP
ZNMNP\LOOP̂RP̀]XKLTaRZ[PUXPuywPNZbLTRPMaRPJKLMLNOPQRSLTLUKPVNWRXPMaNMPKUPT]__UXMLKmPZNMNP\LOOP̂RP̀]XKLTaRZePz_UKP
XRSRL_MPÙPMaRPXRT_UKTRPUXPT]__UXMLKmPZNMN[PL̀PNKn[PMaRPJKLMLNOPQRSLTLUKPVNWRXP\LOOPRLMaRXPXR{RSMPUXPN__XUbRPMaRPcONLdP
LKP\aUORPUXPLKP_NXMe

fghijkjiPpaRPJKLMLNOPQRSLTLUKPVNWRXP\LOOPXRKZRXPNKPLKLMLNOPZRSLTLUKPN__XUbLKmPUXPXR{RSMLKmPMaRPcONLd[PUXPLKZLSNMLKmPMaNMP
MaRPJKLMLNOPQRSLTLUKPVNWRXPLTP]KN̂ORPMUPXRTUObRPMaRPcONLdePpaLTPLKLMLNOPZRSLTLUKPTaNOOPuvwP̂RPLKP\XLMLKm|PuxwPTMNMRPMaRP
XRNTUKTPMaRXR̀UX|PNKZPuywPKUML̀nPMaRP_NXMLRTPNKZPMaRP}XSaLMRSM[PL̀PMaRP}XSaLMRSMPLTPKUMPTRXbLKmPNTPMaRPJKLMLNOPQRSLTLUKP
VNWRX[PÙPNKnPSaNKmRPLKPMaRPcUKMXNSMP~]dPUXPcUKMXNSMPpLdRPUXP̂UMaePpaRPLKLMLNOPZRSLTLUKPTaNOOP̂RP̀LKNOPNKZP̂LKZLKmP
UKPMaRP_NXMLRTP̂]MPT]̂{RSMPMUPdRZLNMLUKPNKZ[PL̀PMaRP_NXMLRTP̀NLOPMUPXRTUObRPMaRLXPZLT_]MRPMaXU]maPdRZLNMLUK[PMUP̂LKZLKmP
ZLT_]MRPXRTUO]MLUKe

fghijkj�P�LMaRXP_NXMnPdNnP̀LORP̀UXPdRZLNMLUKPÙPNKPLKLMLNOPZRSLTLUKPNMPNKnPMLdR[PT]̂{RSMPMUPMaRPMRXdTPÙP~RSMLUKPv�exe�eve

fghijkj�jhP�LMaRXP_NXMnPdNn[P\LMaLKPy�PZNnTP̀XUdPMaRPZNMRPÙPXRSRL_MPÙPNKPLKLMLNOPZRSLTLUK[PZRdNKZPLKP\XLMLKmPMaNMPMaRP
UMaRXP_NXMnP̀LORP̀UXPdRZLNMLUKePJ̀PT]SaPNPZRdNKZPLTPdNZRPNKZPMaRP_NXMnPXRSRLbLKmPMaRPZRdNKZP̀NLOTPMUP̀LORP̀UXP
dRZLNMLUKP\LMaLKPy�PZNnTPǸMRXPXRSRL_MPMaRXRÙ[PMaRKP̂UMaP_NXMLRTP\NLbRPMaRLXPXLmaMTPMUPdRZLNMRPUXP_]XT]RP̂LKZLKmP
ZLT_]MRPXRTUO]MLUKP_XUSRRZLKmTP\LMaPXRT_RSMPMUPMaRPLKLMLNOPZRSLTLUKe

fghijkj�gJKPMaRPRbRKMPÙPNPcONLdPNmNLKTMPMaRPcUKMXNSMUX[PMaRPr\KRXPdNn[P̂]MPLTPKUMPÛOLmNMRZPMU[PKUML̀nPMaRPT]XRMn[PL̀P
NKn[PÙPMaRPKNM]XRPNKZPNdU]KMPÙPMaRPcONLdePJ̀PMaRPcONLdPXRONMRTPMUPNP_UTTL̂LOLMnPÙPNPcUKMXNSMUXYTPZR̀N]OM[PMaRPr\KRXP
dNn[P̂]MPLTPKUMPÛOLmNMRZPMU[PKUML̀nPMaRPT]XRMnPNKZPXRq]RTMPMaRPT]XRMnYTPNTTLTMNKSRPLKPXRTUObLKmPMaRPSUKMXUbRXTne

fghijkj�PJ̀PNPcONLdPXRONMRTPMUPUXPLTPMaRPT]̂{RSMPÙPNPdRSaNKLSYTPOLRK[PMaRP_NXMnPNTTRXMLKmPT]SaPcONLdPdNnP_XUSRRZPLKP
NSSUXZNKSRP\LMaPN__OLSN̂ORPON\PMUPSUd_OnP\LMaPMaRPOLRKPKUMLSRPUXP̀LOLKmPZRNZOLKRTe

fghijlg���������
fghijljhPcONLdT[PZLT_]MRT[PUXPUMaRXPdNMMRXTPLKPSUKMXUbRXTnPNXLTLKmPU]MPÙPUXPXRONMRZPMUPMaRPcUKMXNSM[PRoSR_MPMaUTRP
\NLbRZPNTP_XUbLZRZP̀UXPLKP~RSMLUKTP�ev�e�[P�ev�e�[PNKZPv�eve�[PTaNOOP̂RPT]̂{RSMPMUPdRZLNMLUKPNTPNPSUKZLMLUKP_XRSRZRKMP
MUP̂LKZLKmPZLT_]MRPXRTUO]MLUKe

fghijljkPpaRP_NXMLRTPTaNOOPRKZRNbUXPMUPXRTUObRPMaRLXPcONLdTP̂nPdRZLNMLUKP\aLSa[P]KORTTPMaRP_NXMLRTPd]M]NOOnPNmXRRP
UMaRX\LTR[PTaNOOP̂RPNZdLKLTMRXRZP̂nPMaRP}dRXLSNKP}X̂LMXNMLUKP}TTUSLNMLUKPLKPNSSUXZNKSRP\LMaPLMTPcUKTMX]SMLUKP
JKZ]TMXnPVRZLNMLUKP�XUSRZ]XRTPLKPR̀̀RSMPUKPMaRPZNMRPÙPMaRP}mXRRdRKMeP}PXRq]RTMP̀UXPdRZLNMLUKPTaNOOP̂RPdNZRPLKP
\XLMLKm[PZROLbRXRZPMUPMaRPUMaRXP_NXMnPMUPMaRPcUKMXNSM[PNKZP̀LORZP\LMaPMaRP_RXTUKPUXPRKMLMnPNZdLKLTMRXLKmPMaRPdRZLNMLUKeP
paRPXRq]RTMPdNnP̂RPdNZRPSUKS]XXRKMOnP\LMaPMaRP̀LOLKmPÙP̂LKZLKmPZLT_]MRPXRTUO]MLUKP_XUSRRZLKmTP̂]M[PLKPT]SaPRbRKM[P
dRZLNMLUKPTaNOOP_XUSRRZPLKPNZbNKSRPÙP̂LKZLKmPZLT_]MRPXRTUO]MLUKP_XUSRRZLKmT[P\aLSaPTaNOOP̂RPTMNnRZP_RKZLKmP
dRZLNMLUKP̀UXPNP_RXLUZPÙP��PZNnTP̀XUdPMaRPZNMRPÙP̀LOLKm[P]KORTTPTMNnRZP̀UXPNPOUKmRXP_RXLUZP̂nPNmXRRdRKMPÙPMaRP
_NXMLRTPUXPSU]XMPUXZRXePJ̀PNKPNX̂LMXNMLUKPLTPTMNnRZP_]XT]NKMPMUPMaLTP~RSMLUKPv�eyex[PMaRP_NXMLRTPdNnPKUKRMaRORTTP_XUSRRZP
MUPMaRPTRORSMLUKPÙPMaRPNX̂LMXNMUXuTwPNKZPNmXRRP]_UKPNPTSaRZ]ORP̀UXPONMRXP_XUSRRZLKmTe

fghijljlg�LMaRXP_NXMnPdNn[P\LMaLKPy�PZNnTP̀XUdPMaRPZNMRPMaNMPdRZLNMLUKPaNTP̂RRKPSUKSO]ZRZP\LMaU]MPXRTUO]MLUKPÙPMaRP
ZLT_]MRPUXP��PZNnTPǸMRXPdRZLNMLUKPaNTP̂RRKPZRdNKZRZP\LMaU]MPXRTUO]MLUKPÙPMaRPZLT_]MR[PZRdNKZPLKP\XLMLKmPMaNMPMaRP
UMaRXP_NXMnP̀LORP̀UXP̂LKZLKmPZLT_]MRPXRTUO]MLUKePPJ̀PT]SaPNPZRdNKZPLTPdNZRPNKZPMaRP_NXMnPXRSRLbLKmPMaRPZRdNKZP̀NLOTPMUP
L̀ORP̀UXP̂LKZLKmPZLT_]MRPXRTUO]MLUKP\LMaLKP��PZNnTPǸMRXPXRSRL_MPMaRXRÙ[PMaRKP̂UMaP_NXMLRTP\NLbRPMaRLXPXLmaMTPMUP̂LKZLKmP
ZLT_]MRPXRTUO]MLUKP_XUSRRZLKmTP\LMaPXRT_RSMPMUPMaRPLKLMLNOPZRSLTLUKe
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JKLMNONPKQRSTUVWXYSZTZRV[[TZRVWSTXRST\S]YVX̂W_ZT̀SSTVa]TVabT̀Y[YacT̀SSZTSdeV[[bfTQRST\S]YVXŶaTZRV[[TgSTRS[]TYaTXRST
U[VhSTiRSWSTXRSTjŴkShXTYZT[̂hVXS]lTea[SZZTVâXRSWT[̂hVXŶaTYZT\eXeV[[bTVcWSS]TeÛafTmcWSS\SaXZTWSVhRS]TYaT
\S]YVXŶaTZRV[[TgSTSà̂ WhSVg[STVZTZSXX[S\SaXTVcWSS\SaXZTYaTVabTĥeWXTRVnYacTkeWYZ]YhXŶaTXRSWŜ f̀

JKLMNPKopqrsptsruv
JKLMNPNLTẁTXRSTUVWXYSZTRVnSTZS[ShXS]TVWgYXWVXŶaTVZTXRST\SXR̂]T̀̂WTgYa]YacT]YZUeXSTWSẐ[eXŶaTYaTXRSTmcWSS\SaXlTVabT
x[VY\TZegkShXTX̂lTgeXTâXTWSẐ[nS]TgblT\S]YVXŶaTZRV[[TgSTZegkShXTX̂TVWgYXWVXŶaTiRYhRlTea[SZZTXRSTUVWXYSZT\eXeV[[bT
VcWSST̂XRSWiYZSlTZRV[[TgSTV]\YaYZXSWS]TgbTXRSTm\SWYhVaTmWgYXWVXŶaTmZẐhYVXŶaTYaTVhĥW]VahSTiYXRTYXZTx̂aZXWehXŶaT
wa]eZXWbTmWgYXWVXŶaTye[SZTYaTS̀̀ShXT̂aTXRST]VXST̂̀TXRSTmcWSS\SaXfTQRSTmWgYXWVXŶaTZRV[[TgSTĥa]ehXS]TYaTXRSTU[VhST
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SECTION 00 73 00 -   SUPPLEMENTARY CONDITIONS

MODIFICATIONS TO AIA
These Supplementary Conditions amend or supplement the General conditions of the Contract for
Construction (AIA Document A201, 2017 edition) and other provisions of the Contract Documents
as indicated below.  All provisions which are not so amended or supplemental remain in full force
and effect.
The terms used in these Supplementary Conditions which are defined in the General Conditions of
the Contract of Construction (AIA Document A201, 2017 Edition) have the meanings assigned to
them in the General Conditions.

ARTICLE 1 - GENERAL PROVISIONS
Paragraph 1.1 Basic Definitions:  Add the following paragraphs

1.1.9 Furnish:  The term 'furnish'  shall mean to purchase and deliver product to the site
ready for installation.
1.1.10 Install:  The term 'install' shall mean to take furnished product and assemble, erect,
secure in place, connect in operation as applicable.
1.1.11  Provide:  The term 'provide' shall mean to furnish and install.

Paragraph 1.2 Correlation and Intent of the Contract Documents:
Add the following paragraph 1.2.1.1

1.2.1.1 In the event of inconsistencies within or between the Contract Documents, the
Contractor shall provide the better quality or greater quantity of Work and shall comply
with the stricter requirements.

ARTICLE 2 - OWNER
Paragraph 2.1.2.1; Add the following:

The Owner shall prepare a Notice of Commencement for the Project as required by the Ohio
Revised Code and provide a copy to the Contractor.

Add paragraph 2.1.3
2.1.3   The Owner shall mean:

Tipp City Exempted Village School District 
Tipp City, Ohio 45371 

Paragraph 2.3.4:  Modify to read
2.3.4  The owner shall not be responsible for furnishing surveys or other information as to the
physical characteristics, legal limitations, or utility locations for the Project site, except as
included in the Contract Documents.  The Contractor shall confirm the location of each utility.

ARTICLE 3 - CONTRACTOR
Article 3.2 Review of Contract Documents and Field Conditions by Contractor.

Add the following paragraph 3.2.2.1
3.2.2.1  If the contractor finds any perceived conflict, error, omission or discrepancy on,
or between the drawings, specifications, or any of the contract documents, the
contractors, before proceeding with the work, shall submit a request to the architect for
an interpretation or clarification, the contractor shall be responsible for the prompt
delivery of such request.

The architect shall respond to the requests for interpretation of the contract
documents within three (3) business days.

3.2.2.2  Any interpretation of the Contract Documents made by any party other than the
architect or in any manner other than writing, shall not be binding and the contractor
shall not rely upon any such interpretation.
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Article 3.4 Labor and Material
Paragraph 3.4.2 add the following at the end of the paragraph:

See Substitution Procedures in Section 01 60 00 - Product Requirements for additional
requirements.

Article 3.5 Warranty
Add the following to paragraph 3.5.1

The contractor shall warranty and guarantee that all work is in conformity with the
Contract Documents and free from defects in workmanship, materials and equipment
for a period of one (1) year in addition to other warranties and guarantees specified in
the Contract Documents.  The performance bond will remain in effect during the
warranty period
The warranty and guarantee time period shall commence on the date that the
Certificate of  Substantial Completion is issued by the architect unless otherwise
provided in writing.
The warranty and guarantee provided in this article shall be in addition to and not
limitation of  any other warranty and guarantee or remedy provided by law or by the
Contract Documents.
Should defects in the work become apparent within the warranty and guarantee period,
the owner shall promptly notify the contractor in writing and provide a copy of the notice
to the architect.  Within ten (10) days of receipt of the notice, the contractor shall visit
the project in the company of the owner to determine the extent of the defects and shall
promptly repair or replace the defective work, including adjacent work damaged as a
result of such defects and as a result of remedying the defects whether or not such
adjacent work was originally provided by the contractor.  The contractor shall be
responsible for the cost of temporary materials or equipment required during the repair
or replacement of the defective work.
If the defective work is considered by the Owner to be an emergency, the owner may
require the contractor to visit the project within one (1) day of receipt of the notice.
Work which is repaired or replaced by the contractor shall be inspected and accepted
by the Owner.  The repaired and replaced work shall be guaranteed by the contractor
for one (1) year from the date of acceptance by the owner.

Article 3.6 Taxes
Add the following:

The Contractor acknowledges that the Owner is a political subdivision of the State of
Ohio or tax exempt organization and is exempt from state sales, use and commercial
activity taxes.  Upon written request, the Owner will provide the Contractor with an
applicable certificate of exemption.

Article 3.7  Permits, Fees and Notices
Omit paragraph 3.7.1 and add the following:

3.7.1  The Owner shall secure and pay for the Certificate of Plan Approval and
Plumbing Approval as required by the Ohio Basic Building Code. The owner will pay for
the sprinkler and fire alarm fees as required by the Ohio Basic Building Code with the
sprinkler contractor and the fire alarm contractor submitting drawings and calculations
required (seven sets minimum) to the architect. The contractor shall secure and pay for
all other building permits, tap fees, user fees, and governmental fees, licenses and
inspections.  The contractor is to verify the exact cost of permits, fees, licenses and
inspections.  No additional cost or change orders will be permitted because of causal or
approximated fees or escalation of fees occurring after award of contract.

Article 3.11 Documents and Samples at the Site
Add the following paragraph 3.11.1
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3.11.1  The Contractor shall maintain readily accessible to the authorities having
jurisdiction, the Architect, and the Owner drawings, project manual and related
documents approved by appropriate building departments and authorities having
jurisdiction.

Article 3.12 Shop Drawings, Product Data and Samples
Add the following paragraph 3.12.11

3.12.11  Refer to Section 01 30 00 Administrative Requirements for additional
requirements.

Article 3.13  Use of the Site
Add the following paragraphs

3.13.1  Damage to road, features, or the grounds, resulting from hauling, storage of
materials, or other activities connected with the work shall be repaired by the contractor
at his expense to the satisfaction of the Architect.
3.13.2 The contractor and any entity for whom the contractor is responsible shall not
erect any sign at the project site without the consent of the owner.

Article 3.16 Access to Work
Add the following to paragraph 3.16

The contractor shall provide proper facilities for such access and observation.
Add the following paragraph 3.16.1

3.16.1  The Contractor shall provide access to the work in preparation and progress as
required for special inspection required by the building department or authority having
jurisdiction.

ARTICLE 4 - ARCHITECT
Article 4.1.1

Add the following paragraph 4.1.1.1
4.1.1.1  Architect shall mean: Garmann/Miller and Associates, Inc., 38 South Lincoln
Drive, Minster, Ohio 45865

ARTICLE 8 - TIME
Add the following to Article 8.4

8.4.Liquidated Damages
8.4.1  Upon Failure to have all work substantially completed within the time period
stated, or failure to have the applicable portion of the work substantially complete upon
any milestone date, the Owner shall be entitled to retain or recover from the Contractor,
as Liquidated Damages, and not as a penalty, the applicable amount set forth in the
following table for each and every calendar day thereafter until Contract Completion,
unless an extension of time is granted in accordance with the Contract Documents.

Contract Amount Dollars per Day
less than $50,000.00 $100.00
More than $50,000.00 to $150,000.00 $200.00
More than $150,000.00 to $500,000.00 $300,00
More than $500,000.00 to $2,000,000.00 $400.00
More than $2,000,000.00 to
$5,000,000.00

$500.00

More than $5,000,000.00 $1,000.00

8.4.2  The amount of Liquidated Damages is agreed upon by and between the
Contractor and the Owner because of the impracticality and extreme difficulty of
ascertaining the actual amount of damage the Owner would sustain.
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ARTICLE 9  PAYMENT AND COMPLETION
ARTICLE 9.3 - Applications for Payment

Add the following to Article 9.3.1
9.3.1.3 The form of Application for Payment will be a notarized AIA Document G702,
Application and Certificate for Payment with AIA Document G703, Continuation Sheet.
 Applications for payment shall be made at approximately 30 day intervals.  The
contractor shall submit in triplicate the Application for Payment and Continuation Sheet.
 The Continuation Sheet (G703) shall be prepared the same as the Schedule of Values.
9.3.1.4  Contractor shall submit with each Application for Payment a notarized affidavit
that payroll, bills for equipment, material and any other indebtedness connected with
the work for which the previous Applications for Payment submitted and the owner
might any way be responsible, have been paid.  Also, submit release of liens arising out
of the contract from each subcontractor, supplier, material person and laborer of the
contract.
9.3.1.5 Schedule of Values (AIA Form G703 - Application and Certificate for Payment
Continuation Sheet) shall utilize the table of contents of the Project Manual to identify
each line item with title and number of the specification Section.  Each line item
including subcontracted work shall be shown with separate amounts for labor and
material.
9.3.1.5.1  Identify on separate line items; Bonds, Insurance, Permits, Allowances, Site
Mobilization, and Project Closeout (punch list, attic stock, project record drawings,
training, final cleaning).
9.3.1.5.2  If the project is of sufficient size or nature, the Schedule of Values various
items shall be subdivided into areas or units when requested by the Architect.
9.3.1.5.3  The architect reserves the right to use the approved Schedule of Values to
determine the cost or credit resulting from any changes to the Work.
9.3.1.6  Labor Payments - Partial payments for labor performed under lump sum
contract shall be made at the rate of 92 percent of the amount invoiced through the
Application for Payment which shows the total contract completion at 50 percent or
greater.  After the contract is 50 percent complete, as evidenced by payments in the
amount at least 50 percent of the labor contract price to the contractor, no additional
funds will be retained.  Retained funds will be deposited accordance to Paragraph
9.3.1.8
9.3.1.7  Material Payments - Partial payments for materials delivered on the site, or
other point in the vicinity of the Project, or otherwise stored, as approved by the
Architect, under lump sum contract shall be made at the rate of 92 percent of the
amount invoiced. Payment for material incorporated into the project shall be made at
the rate of 100 percent of scheduled value.  Retained funds will be deposited
accordance to Paragraph 9.3.1.8.  The balance such invoiced cost shall be paid when
such material is incorporated into and becomes part of the Project.
9.3.1.8  All funds retained shall be deposited in an escrow account with a bank in the
state in accordance with the term as, and conditions provided in an escrow agreement
executed by the contractor, the Owner and the applicable bank.
9.3.1.9  When the project is complete and there exists no other reason to withhold
retainage,  the retained percentages held in connection with such portions shall, upon
request of  the contractor, be released from escrow and paid to the contractor,
 withholding that amount necessary to assure completion.  The amount of fund retained
to assure completion of the work shall not be less than two (2) times the value of the
work as determined by the Architect and Owner.

Add the following to paragraph 9.3.2
9.3.2.1  Where it is to the owner’s best interest, materials stored off site will receive
payment provided the contractor furnished to the owner with the monthly application for
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payment the following:
A list of the materials consigned to the project giving the place of storage,
together with copies of invoices and reasons why materials cannot be delivered to
the site.
Certification that all items are tagged for delivery to the project and that they will
not be used for any other purpose.
Evidence of adequate insurance covering the material stored naming the owner
as additionally insured.
The owner and architect shall have the right to inspect all materials stored.
When payment is allowed on account of material delivered on the site of the work
or in the vicinity thereof or under the possession and control of the contractor but
not yet incorporated therein, such material shall become the property of the
owner, but if such material is stolen, destroyed, or damaged by casualty before
being used, the contractor will be required to replace it at the contractor’s
expense

Add the following to paragraph 9.3.3
9.3.3.1 No materials or supplies for the work shall be purchased by the contractor or
any subcontractor subject to any chattel mortgage, under conditional sale contract or
other agreement by which an interest is retained by the seller.

ARTICLE 11 INSURANCE AND BONDS
11.1 - Contractor's Insurance and Bonds

Add the following to Article 11.1.1:
11.1.1.1  A commercial general liability policy and business automobile liability policy,
separately or combined, shall be maintained to provide insurance as set forth in
paragraph 11.1.1.
11.1.1.2  Such commercial general liability and business automobile liability insurance
may be either combined single limits or split limits as provided below.  An umbrella or
excess liability policy may be used in combination with the commercial general liability
and business automobile insurance to meet such limits:

Contracts in the maximum of $100,000 or less shall require coverage in the
amount of not less than $1 million general aggregate and per occurrence.
Contracts in excess of $100,000 but not more than $5 million shall require
coverage in the amount of not less than $3 million general aggregate and per
occurrence.
Such policies shall be endorsed to provide that the general aggregate limit applies
separately to each of the insured contractor’s projects.

11.1.1.3  If commercial general liability and business automobile liability insurance is
written with split limits, the following minimum limits shall be provided:

Contracts in the amount of $100,000 or less shall require coverage in the amount
of not less than $500,000 for injuries, including death, to one person, and $1
million per occurrence and $500,000 property damage.
Contracts in excess of $100,000 but not more than $5 million shall require
coverage in the amount of not less than $1 million for injuries, including death, to
one person, and $1 million per occurrence and $1 million property damage,
together with an umbrella or excess liability policy of not less than $2 million per
occurrence.

11.1.1.4  For any demolition, blasting, excavating, tunneling, shoring or similar
operations, the contractor shall provide and maintain property damage liability
insurance with a limit of liability equal to such limit as specified in the application
sections of paragraphs 11.1.1.2 and 11.1.1.3.
11.1.1.5 Insurance polices shall be written on an occurrence basis only.
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11.1.1.6 Products and completed operation coverage shall commence with the
certification of final Certificate of Payment to the Contractor and extend for not less than
two years beyond that date.
11.1.1.7  The Owner shall be provided a copy of the policy and named as a certificate
holder on the policies of insurance which are maintained by the Contractor.  The Owner
shall be notified of any change in policy coverage.

Omit paragraph 11.1.2 and substitute the following:
11.1.2  The contractor shall furnish surety bonds covering faithful performance of the
contract and payment of obligations arising there under.  Cost of surety bonds shall be
included in contract sum.  The amount of each bond shall be equal to one hundred
percent (100%) of the contract sum.  Bond shall be in a form in compliance with the
Ohio Revised Code 153.57.
11.1.2.1  If at any time the owner for justifiable cause shall be dissatisfied with a surety,
or sureties, the contractor shall within five (5) days after notice from the owner,
substitute an acceptable bond (or bonds) in such form and sum by another surety or
sureties as may be satisfactory to the owner.  The premiums on such bond shall be
paid by the contractor.  No further payments shall be deemed due nor shall be made
until the new surety or sureties shall have furnished a acceptable bond to the owner.

11.2 Owners Insurance
11.2.1.1 - Owners Property Insurance Policy (Builders Risk):  The Owner shall provide
and maintain, during the progress of the work and until the execution of the certificate of
substantial completion by the architect, a Property (builder’s risk) Insurance Policy to
cover all work in the course of construction including falsework, temporary buildings and
structures, and materials used in the construction process that are stored on site.  Such
insurance shall be on a "Risk of Direct Physical Loss" form policy and shall insure
against the perils of fire and extended coverage and physical loss or damage including,
but not limited to, theft, vandalism, malicious mischief, earthquake, tornado, lightning,
explosion, breakage of glass, flood, collapse and water damage.  It shall also include
debris removal, demolition occasioned by enforcement of an applicable legal
requirement, and shall cover reasonable compensation for the state’s services and
expenses required to limit further loss.
11.2.1.2 - Coverage must include provision to pay the reasonable extra costs of
expediting temporary and/or permanent repairs to, or permanent replacement of
damaged property.  This shall include overtime wages and the extra cost of "express" or
other means for rapidly transporting materials and supplies necessary to such repair or
replacement.
11.2.1.4 - Coverage for other perils may be required if specified in the special
conditions.
Unless otherwise specified in the contract documents, the builder’s risk policy shall be
written in the amount equal to 100 percent of the contract price, including landscaping,
            paving and other site work.
11.2.1.5 - The builder’s risk policy shall specifically permit and allow for partial
occupancy by the owner prior to acceptance of the project by the architect.
11.2.1.6  Property insurance provided by the Owner shall not cover any tools,
apparatus machinery, scaffolding, hoist, forms, staging, shoring, and other similar items
commonly referred to construction equipment that may be on site and the capital value
of which is not included in the Work, nor shall such insurance cover any material or
equipment before these materials and equipment are incorporated into the Work.  The
contractor shall make its own arrangements for any insurance it may require for such
construction equipment, materials, and equipment.
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ARTICLE 15 - ARBITRATION
15.4 Arbitration: Delete this article. Arbitration is not an acceptable form of binding

disputeresolution for this project.
GENERAL NOTES

CONDITIONS PRECEDENT FOR EXECUTION OF AGREEMENT
THE FOLLOWING ITEMS SHALL BE FURNISHED ELECTRONICALLY:
Declaration of Insurance, including property insurance (builders risk)
Ohio Workers Compensation Certificate
A Contract Cost Breakdown Showing itemized Labor & Material amounts for the Total
Contract Price
Performance and Payment Bond, Power of Attorney for the bonding agent.
A Certificate of Compliance issued by the Department of Insurance showing the Bonding Co.
is licensed to do business in the State of Ohio.
Financial Statement of Bonding Co.

DOCUMENTS REQUIRED AFTER ISSUANCE OF NOTICE TO PROCEED
The architect shall issue a notice to proceed which shall establish the date for
commencement of the project time.  The contractor will, within 10 days of the date of the
Notice to Proceed, furnish the architect ELECTRONICALLY:

A Schedule of Values (AIA Document G703, Continuation Sheet)
A Time Schedule of the Work.
A list of proposed Sub-contractors.
A list of Material Suppliers.
An estimated schedule of monthly payments.

DISCRIMINATION AND INTIMIDATION
The prohibition against discrimination and intimidation on account of race, creed, or color,
and the provisions as to forfeitures to be applied in the event of violation of contract regarding
same, as contained in sections 153.59 and 153.60, and sections 4112.01 through 4112.99,
inclusive, of the Revised Code of Ohio, shall apply to all contracts entered into in conjunction
with the work.

END OF SECTION
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SECTION 01 11 00
SUMMARY OF WORK

PART 1  GENERAL
1.01 PROJECT

A. Project Name:  24054.02 Tipp City Schools New Bus Maintenance Building
B. Owner's Name:  Tipp City Exempted Village School District 
C. Architect 's Name: Garmann/Miller & Associates Inc.
D. The project is a signature project for the Owner and construction of the highest quality facility is

vitally important in this respect, each contractor assumes a position of trust confidence in the
performance of its duties to the Owner and shall perform its work on the project with the highest
degree of competence, diligence, cooperation and workmanship.

1.02 CONTRACT DESCRIPTION
A. Contract Type:  A single prime contract  based on a Stipulated Price  as described in Document

00 50 00 - Contracting Forms and Supplements .
1.03 WORK BY OWNER

A. Owner will supply the following for installation by Contractor:
1. Soap Dispensers .
2. Paper Towel Dispensers .
3. Toilet Paper Dispensers .

1.04 OWNER OCCUPANCY
A. Owner intends to occupy the Project upon Substantial Completion.
B. Schedule the Work to accommodate Owner occupancy.

1.05 CONTRACTOR USE OF SITE AND PREMISES
A. Provide access to and from site as required by law and by Owner:
B. Keep all exits required by code open during construction period; provide temporary exit signs if

exit routes are temporarily altered.
C. Existing building spaces may not be used for storage.
D. Limit disruption of utility services to hours the building is unoccupied.

1.06 WORK SEQUENCE
A. The Owner intends to award contracts soon after the receipt of bids.
B. Coordinate construction schedule and operations with Owner.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 20 00
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.
B. Documentation of changes in Contract Sum and Contract Time.
C. Change procedures.
D. Procedures for preparation and submittal of application for final payment.

1.02 RELATED REQUIREMENTS
A. Section 00 50 00 - Contracting Forms and Supplements:  Forms to be used.
B. Section 00 52 13 - AIA A101 Standard Form Of Agreement: Contract Sum, retainages,

payment period, monetary values of unit prices.
C. Section 00 72 13-AIA A201 General Conditions: Additional requirements for progress

payments, final payment, changes in the Work.
D. 00 73 00  Supplementary Conditions: Percentage allowances for Contractor's overhead and

profit.
E. Section 01 21 00 - Allowances:  Payment procedures relating to allowances.

1.03 SCHEDULE OF VALUES
A. Submit a printed schedule on AIA Form G703 - Application and Certificate for Payment

Continuation Sheet . 
B. Electronic media printout including equivalent information will be considered in lieu of standard

form specified; submit draft to Architect for approval.
C. Forms filled out by hand will not be accepted.
D. Submit Schedule of Values electronically  within 15  days after date of Owner-Contractor

Agreement .
E. Format:  Utilize the Table of Contents of this Project Manual. Identify each line item with

number and title of the specification Section.  Including:
1. Bonds
2. Insurances
3. Permits
4. Allowances
5. Mobilization
6. Project Closeout (punch lists, attic stock, project record drawings, training. final cleaning).

F. Each line item number shall list the material and labor cost.
G. Include within each line item, a direct proportional amount of Contractor's overhead and profit.
H. Revise schedule to list approved Change Orders, with each Application For Payment.

1.04 APPLICATIONS FOR PROGRESS PAYMENTS
A. Payment Period:  Submit at intervals stipulated in the Agreement.
B. Form:  AIA G702 Application and Certificate for Payment and AIA G703 - Continuation Sheet 

including continuation sheets when required.
1. AIA G702 shall be an original and the most recent version of the form issued by the

American Institute of Architects.
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2. AIA G703 - Continuation Sheet: Electronic media printout including equivalent information
will be considered in lieu of standard form specified; submit sample to Architect  for
approval.

C. Forms filled out by hand will not be accepted.
D. Present required information on electronic media printout  or in typewritten form.
E. Execute certification by signature of authorized officer.
F. Use data from approved Schedule of Values.  Provide dollar value in each column for each line

item for portion of work performed and for stored products.
G. List each authorized Change Order as a separate line item, listing Change Order number and

dollar amount as for an original item of work.
H. Submit electronic copy of each Application for Payment.
I. Include the following with the application:

1. Transmittal letter as specified for submittals in Section 01 30 00.
2. Partial release of liens from major subcontractors and vendors.
3. Affidavits attesting to off-site stored products.

1.05 MODIFICATION PROCEDURES
A. Submit name of the individual authorized to receive change documents and who will be

responsible for informing others in Contractor's employ or subcontractors of changes to
 Contract Documents.

B. For minor changes not involving an adjustment to the Contract Sum or Contract Time, Architect
will issue instructions directly to Contractor.
1. Architect  will advise of minor changes in the Work not involving an adjustment to Contract

Sum  or Contract Time as authorized by the Conditions of the Contract by issuing
supplemental instructions on AIA Form G710  or written form.

C. For other required changes, Architect will issue a document signed by Owner instructing
Contractor to proceed with the change, for subsequent inclusion in a Change Order.
1. The document will describe the required changes and will designate method of

determining any change in Contract Sum or Contract Time.
2. Promptly execute the change.

D. For changes for which advance pricing is desired, Architect  will issue a document that includes
a detailed description of a proposed change with supplementary or revised drawings and
specifications, a change in Contract Time for executing the change with a stipulation of any
overtime work required  and the period of time during which the requested price will be
considered valid  .  Contractor  shall prepare and submit a fixed  price quotation within 15  days.

E. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of
the Contract.
1. For change requested by Architect for work falling under a fixed price contract, the amount

will be based on Contractor's price quotation.
2. For change ordered by Architect without a quotation from Contractor, the amount will be

determined by Architect based on the Contractor's substantiation of costs as specified for
Time and Material work.

F. Formula for Changes in the Contract Sum
1. Definitions

a. Labor - All field labor shall be priced at the current base rate, excluding fringe
benefits.  The payroll is based on straight time only and is to include number of hours
as rate of pay for each classification of worker.
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b. Fringes - All established payroll taxes, assessment of fringe benefits labor.  This may
include, but is not limited to. FICA, Federal and State Unemployment, Health and
Welfare, Pension Funds, Worker's Compensation and Apprentice Funds.

c. Equipment Rentals - All charges for certain non-owned heavy or specialized
equipment at up to 100 percent of the documented rental cost.  No rental charges will
be allowed for hand tools, minor equipment, simple scaffold, etc.

d. Owned Equipment - All charges for certain owned, heavy or Specialized equipment at
up to 100 percent of the cost listed by the Associated Equipment Dealers Blue Book.
 No recovery will be allowed for hand tools, minor equipment, simple scaffold etc.

e. Trucking - A reasonable delivery charge or per mile trucking charges for delivery of
require materials or equipment.  Charges for use of a pickup truck will not be allowed.

f. Materials
1) All materials purchased by the contractor and incorporated into the changed

Work,  showing costs, quantities, or Unit Prices of all items.  Reimbursement of
material cost shall only be allowed in the amount the Contractor's actual cost,
including any and all discounts, rebates or related credits.

2) One third (33 percent) of the cost of reusable materials for each use, such as
formwork lumber, shoring or temporary enclosures.

g. Overhead - Includes, but not limited to, telephone, telephone charges, facsimile,
telegrams, postage, photos, photocopying, hand tools, simple scaffold, tool breakage,
tool repair, tool replacement, tool blades, tool bits, home office estimating and
expediting, home office clerical and accounting support, home office labor, legal
services, supervision, travel and parking expenses.

h. Subcontractor - The reasonable cost for all labor and material provided by a
Subcontractor whose pricing is included and complies with these pricing guidelines.

2. The cost of Change Orders shall be:
a. For each change over $ 500.00, the contractor shall furnish a detailed, written

proposal itemized according to these pricing guidelines.  Any subcontractor or
material supplier pricing shall be itemized according to these pricing guidelines.

b. For extra work completed by the contractor with his own forces: The sum of Labor,
Fringes, Equipment Rentals, Owned Equipment, Trucking and Material plus 15
percent of the sum for overhead and profit.

c. For extra work completed by Subcontractor of the Contractor: The Subcontractor cost
plus 10 percent of the Subcontractor cost for overhead and profit.

3. Miscellaneous:
a. The following items are allowable at the cost of the Work with no overhead and profit:

1) The cost of extending the Bond and the cost of extending liability, property
damage, builder's risk or specialty coverage insurance

2) Fees for permits, licenses, inspection, test, etc.
b. Cost which will not be reimbursed for Change Order Work include the following:

1) Employee Profit Sharing Plans - regardless of how defined or described, the
Contractor will pay these charges from Contractor profit.

2) Voluntary Employee - examples are United Way and U.S. Bonds, etc.
G. Execution of Change Orders:  Architect will issue Change Orders for signatures of parties as

provided in the Conditions of the Contract.
H. After execution of Change Order, promptly revise Schedule of Values and Application for

Payment forms to record each authorized Change Order as a separate line item and adjust the
Contract Sum.

I. Promptly revise progress schedules to reflect any change in Contract Time, revise sub-
schedules to adjust times for other items of work affected by the change, and resubmit.
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J. Promptly enter changes in Project Record Documents.
1.06 APPLICATION FOR FINAL PAYMENT

A. Prepare Application for Final Payment as specified for progress payments, identifying total
adjusted Contract Sum, previous payments, and sum remaining due.

B. Application for Final Payment will not be considered until the following have been
accomplished:
1. All closeout procedures specified in Section 01 70 00.
2. Closeout submittals in Section 01 78 00 including but not limited to:

a. Wavier of Liens
b. Record Drawings
c. Operation and Maintenance Data
d. Warranties and Bonds
e. Certifications indicating no asbestos and lead solder in potable water systems have

been incorporated into the work.
f. Sign in sheet for Demonstrations and Instructions
g. Signed receipt for Maintenence Materials (attic stock)
h. Complete items of work determined by Garmann/Miller & Associates Inc.'s final

inspection (completed punch list)
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 21 00
ALLOWANCES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Contingency allowance.
B. Payment and modification procedures relating to allowances.

1.02 RELATED REQUIREMENTS
A. Section 01 20 00 - Price and Payment Procedures:  Additional payment and modification

procedures.
1.03 CONTINGENCY ALLOWANCE

A. Contractor's costs for products, delivery, installation, labor, insurance, payroll, taxes, bonding,
equipment rental, will be included in Change Orders authorizing expenditure of funds from this
Contingency Allowance.
1. All overhead and profit contemplated for the Work performed under each Allowance is to

be included in the Base Bid.
B. Funds will be drawn from the Contingency Allowance by Change Order.
C. At closeout of Contract, funds remaining in Contingency Allowance will be credited to Owner by

Change Order.
1.04 ALLOWANCES SCHEDULE

A. Contingency Allowance: General Contract - A; Include the stipulated sum/price of $ 40,000.00 
for use upon Owner's instructions.

B. Contingency Allowance: P.E.M.B. foundation design based off selected manufacturer's building
reactions. Include the stipulated sum/price of $ 10,000   for use upon Owner's instructions.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 23 00
ALTERNATES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Description of Alternates.
B. Procedures for pricing Alternates.
C. Documentation of changes to Contract Sum and Contract Time.

1.02 RELATED REQUIREMENTS
A. Document 00 41 00 - Bid Form

1.03 GENERAL
A. Required alternates are worded briefly. Refer to Specification sections and Drawings for

additional requirements. Claims for additional compensation will not be granted because of
omissions or discrepancies due to the brevity.

B. Bidders shall indicate the addition or deduction amount from the base bid for each alternate
requested in the space provided on the bid form.

C. The cost indicated on the bid form shall include material and labor as may be necessary for the
identified alternate.

1.04 ACCEPTANCE OF ALTERNATES
A. Alternates  quoted on Bid Forms will be reviewed and accepted or rejected at Owner 's option.

 Accepted Alternates  will be identified in the Owner-Contractor Agreement.
B. Coordinate related work and modify surrounding work to integrate the Work of each Alternate.

1.05 SCHEDULE OF ALTERNATES
A. Alternate  No. 1  - Extend pre-engineered metal building by 20' to the South. This alternate will

include structural, mechanical and electrical work along with a 2 hour fire barrier between
building areas.

B. Alternate No. 2 - Future Electric Buses - Provide four (4) 24”x24”x24” deep in-grade pulling
boxes. Provide 48”x12”x12” metal NEMA 3R wireway on exterior of electrical room. Provide
sixteen (16) 2” conduits stubbed from metal wireway on exterior wall of electrical room to in-
grade pulling boxes (four conduits per box) for future EV bus chargers.

C. Alternate No. [3] - Base bid to provide 3'-4" of brick surrounding the building with block back up.
Deduct alternate to eliminate brick and block and have P.E.M.B. system and interior and
exterior metal panel to extend to floor slab.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 30 00
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. General administrative requirements.
B. Preconstruction meeting.
C. Site mobilization meeting.
D. Progress meetings.
E. Preinstallation meetings.
F. Construction progress schedule.
G. Coordination drawings.
H. Submittal schedule.
I. Submittals for review, information, and project closeout.
J. Number of copies of submittals.
K. Submittal procedures.

1.02 RELATED REQUIREMENTS
A. Section 01 33 23 - Contractor Submittal Form
B. Section 01 70 00 - Execution and Closeout Requirements:  Additional coordination

requirements.
C. Section 01 78 00 - Closeout Submittals:  Project record documents; operation and maintenance

data; warranties and bonds.
1.03 GENERAL ADMINISTRATIVE REQUIREMENTS

A. Comply with requirements of Section 01 70 00 - Execution and Closeout Requirements for
coordination of execution of administrative tasks with timing of construction activities.

B. Make the following types of submittals to Architect:
1. Requests for Interpretation (RFI).
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10. Correction Punch List and Final Correction Punch List for Substantial Completion.
11. Closeout submittals.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 PRECONSTRUCTION MEETING

A. Architect will schedule a meeting after Notice of Award.
B. Attendance Required:

1. Owner.
2. Architect.
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3. Contractor.
4. All Major Subcontractors.

C. Agenda:
1. Execution of Owner-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
4. Submission of list of subcontractors, list of products, schedule of values, and progress

schedule.
5. Designation of personnel representing the parties to Contract.
6. Procedures and processing of field decisions, submittals, substitutions, applications for

payments, proposal request, change orders, and contract closeout procedures.
7. Scheduling.
8. Scheduling activities of Special Inspector required by the Authority having Jurisdiction .

D. Record minutes and distribute electronic copies within  two  days after meeting to participants,
with an electronic copy to Architect , Owner , participants, and those affected by decisions made.

3.02 SITE MOBILIZATION MEETING
A. Attendance Required:

1. Contractor.
2. Owner.
3. Architect.
4. Contractor's superintendent.
5. Major subcontractors.

B. Agenda:
1. Use of premises by Owner and Contractor.
2. Owner's requirements.
3. Construction facilities and controls provided by Owner.
4. Temporary utilities provided by Owner.
5. Survey and building layout.
6. Security and housekeeping procedures.
7. Schedules.
8. Demolition and/or construction waste management and disposal procedures.
9. Application for payment procedures.
10. Procedures for testing.
11. Procedures for maintaining record documents.
12. Requirements for start-up of equipment.
13. Inspection and acceptance of equipment put into service during construction period.

C. Record minutes and distribute electronic copies within two  days after meeting to participants,
with an electronic copy to Architect , Owner , participants, and those affected by decisions made.

3.03 PROGRESS MEETINGS
A. Make arrangements for meetings, prepare agenda with copies for participants, preside at

meetings.
B. Attendance Required:

1. Contractor.
2. Owner.
3. Architect.
4. Contractor's superintendent.
5. Major subcontractors.
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C. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Review of RFIs log and status of responses.
7. Review of off-site fabrication and delivery schedules.
8. Maintenance of progress schedule.
9. Corrective measures to regain projected schedules.
10. Planned progress during succeeding work period.
11. Coordination of projected progress.
12. Maintenance of quality and work standards.
13. Effect of proposed changes on progress schedule and coordination.
14. Scheduling activities of Special Inspector required by the Authority having Jurisdiction
15. Other business relating to work.

D. Record minutes and distribute electronic copies within 5  days after meeting to participants, with
an electronic copy to Architect , Owner , participants, and those affected by decisions made.

3.04 PRE-INSTALLATION MEETINGS (CONFERENCE)
A. A pre-installation meeting will be schedule at Project Site before construction activity that

requires coordination with other construction and as indicated in the Contract Documents.
B. 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.

C. Review conditions of installation, preparation and installation procedures and coordination of
related work including:
1. Review of scope of work
2. Review of approved submittals
3. Manufacturers installation recommendations
4. Deliveries
5. Possible conflicts
6. Compatibility problems
7. Time schedules
8. Environmental considerations

a. Implementation of indoor air quality management plan procedures (LEED)
9. Warranty requirements
10. Acceptability of substrates
11. Inspections and testing requirements
12. Mockup Review

D. Do not proceed with installation if the conference cannot be successfully concluded.  Resolve
impediments to performance of the work and reconvene the conference at the earliest feasible
date

3.05 CONSTRUCTION PROGRESS SCHEDULE 
A. Within 10 days after date of the Agreement, submit preliminary schedule defining planned

operations for the first 60 days of work, with a general outline for remainder of work.
B. Within 10 days after joint review, submit complete schedule.
C. Submit updated schedule with each Application for Payment.
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3.06 COORDINATION DRAWINGS
A. Review drawings prior to submission to Architect.
B. As-Built Site Survey is required and all as-built notes shall be assembled in electronic form and

turned into the Architect so that they are able to combine all changes into one set of documents
for the Owner and the County.

3.07 SUBMITTAL SCHEDULE
A. Submit to Architect for review a schedule for submittals in tabular format.

1. Arrange information to include scheduled date for initial submittal, specification number
and title, submittal category (for review or for information), description of item of work
covered, and role and name of subcontractor.

2. Account for time required for preparation, review, manufacturing, fabrication and delivery
when establishing submittal delivery and review deadline dates.

3.08 SUBMITTALS FOR REVIEW
A. When the following are specified in individual sections, submit them for review:

1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

B. Submit to Architect for review for the limited purpose of checking for compliance with
information given and the design concept expressed in Contract Documents.

C. Submittals will be marked as follows:  Contractor to take the following action for each respective
marking.
1. No Exceptions Taken:

a. Procurement/Fabrication may proceed.
b. Copies to be distributed as scheduled.

2. Note Markings and Confirm
a. Procurement/Fabrication may proceed based on marks.
b. Confirm compliance with markings with a letter on company letter head or

resubmitted shop drawings.
3. Note Markings, Revise and Resubmit:

a. Correct markings on submittal.
b. Corrected shop drawings shall be resubmitted before final procurement and

fabrication.
c. Do not use drawings marked 'resubmit' to be use in conjunction with installation of

work.
4. Rejected/Incomplete Submittal:  Correct submittal and resubmit in its entirety. No

Procurement/Fabrication shall start until shop drawings have been completely revised,
resubmitted and marked No Exceptions Taken or Note Markings and Confirm.
a. Correct submittal and resubmit in its entirety.
b. No Procurement/Fabrication shall start until shop drawings have been completely

revised, resubmitted and marked No Exceptions Taken or Note Markings and
Confirm.

D. Samples will be reviewed for aesthetic, color, or finish selection.
E. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES

article below and for record documents purposes described in Section 01 78 00 - Closeout
Submittals.
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3.09 SUBMITTALS FOR INFORMATION
A. When the following are specified in individual sections, submit them for information:

1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for Architect's knowledge as contract administrator or for Owner.
3.10 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.
B. Submit Final Correction Punch List for Substantial Completion.
C. When the following are specified in individual sections, submit them at project closeout in

compliance with requirements of Section 01 78 00 - Closeout Submittals:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Warranties and Bonds.
5. Certifications indicating no asbestos and lead solder in potable water systems have been

incorporated into the work.
6. Sign in sheet for Demonstrations and Instructions
7. Signed receipt for Maintenence Materials (attic stock)
8. Other types as indicated.

D. Submit for Owner's benefit during and after project completion.
3.11 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents: Submit one electronic copy in PDF format; an electronically-marked up
file will be returned. Create PDFs at native size and right-side up; illegible files will be rejected.

B. Documents for Project Closeout: Submit one electronic copy in PDF format of approved
submittals.

C. Samples: Submit the number specified in individual specification sections; one  of which will be
retained by Architect .
1. After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.

3.12 SUBMITTAL PROCEDURES
A. General Requirements:
B. Shop Drawing Procedures:

1. Prepare accurate, drawn-to-scale, original shop drawing documentation by  interpreting
the Contract Documents and coordinating related Work.

2. Do not reproduce the Contract Documents to create shop drawings. 
3. Generic, non-project specific information submitted as shop drawings do not meet the

requirements for shop drawings.
C. Transmit each submittal with a copy of approved submittal form.

1. See Section 01 33 32 Contractor Submittal Form
2. Electronic copy for use in conjunction with this project is available upon request.
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D. Sequentially number the submittal form.  Number revised submittals with original number and a
sequential alphabetic suffix.

E. Identify Project, Contractor , Subcontractor or supplier; pertinent drawing and detail number,
and specification section number, as appropriate on each copy.

F. Apply Contractor 's stamp, signed or initialed certifying that review, approval, verification of
Products required, field dimensions, adjacent construction Work, and coordination of
information is in accordance with the requirements of the Work and Contract Documents.

G. Electronic Copy Submittals
1. This procedure is for submission only and is not considered a file management system.
2. Electronic file to be an editable PDF file. Create PDFs at native size and right-side up;

illegible files will be rejected.
3. Submit electronic file to Garmann/Miller & Associates Inc's FTP site in the appropriate

project file.
a. Notify Garmann/Miller & Associates Inc of submission to FTP site via email to

Garmann/Miller & Associates'  Project Manager, Project Manager;
bwolf@creategm.com , and Submittal Coordinator Project Manager;
bwolf@creategm.com .

b. Architect will notify via email the Contractor's Project Manager and Submittal
Coordinator when the Contractor submittal has been reviewed and placed on the FTP
site.

c. Contractor to remove submittal from FTP site.
4. Submit two (2) hard copies to Garmann/Miller & Associates Inc. business address at the

same time as electronic submission.
a. Hard copies will not be returned to contractor
b. Some specification sections may require additional hard copies.  Refer to each

section for additional requirements.
5. Contractor to make hard copy for the project site.
6. Contractor to make hard copies for owner's operation and maintenance manuals

H. Schedule submittals to expedite the Project, and coordinate submission of related items.
I. For each submittal for review, allow 15 business days excluding delivery time to and from the

Contractor.
J. Identify variations from Contract Documents and Product or system limitations that may be

detrimental to successful performance of the completed Work.
K. Provide space for Contractor  and Architect  review stamps.
L. When revised for resubmission, identify all changes made since previous submission.
M. Distribute reviewed submittals as appropriate.  Instruct parties to promptly report any inability to

comply with requirements.
N. Submittals not requested will not be recognized or processed.

3.13 ELECTRONIC FILES
A. Architects' Electronic Digital Files: Electronic copies of CAD Drawings of the Contract Drawings

will be provided by the Architect for Contractor's use in preparing submittals. The Architect will
furnish Contractor one set of digital data drawing files of the Contract Drawings for use in
preparing Shop Drawings and Project record drawings through an electronic digital file
agreement.
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1. Electronic Digital Agreement:  Electronic Digital files will be distributed to Contractors upon
completion of AIA Document C106 - 2013, Digital Data Licensing Agreement as modified
by the Architect for this project.

END OF SECTION
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SECTION 01 41 01  

REGULATORY REQUIREMENTS 
 

PART 1 - GENERAL 

 

1.01 SUMMARY 

 Section Includes:  Governmental regulations and industry standards which are included and 
incorporated herein by reference and made a part of Contract Documents.  This Section also sets 
forth those notices and permits which are known to Owner and which either must be applied for 
and received, or which must be given to governmental agencies before start of Work. 

 

1.02 CODES AND REGULATIONS 

 A. General Applicability of Codes, Regulations, and Standards:  Except to extent that more 
explicit or more stringent requirements are written directly into Contract Documents, applicable 
codes, regulations, and standards have same force and effect (and are made a part of 
Contract Documents by reference) as if copied directly into Contract Documents, or as if 
published copies are bound herewith. 

 
 B. Contractor Responsibility:  Assure that all Work is conducted in compliance with state and 

federal statutes and regulations.  Assure, as far as practicable, that materials are transported 
and disposed in a manner which complies with state and federal statutes and regulations.  
Contract with any third party required to transport, dispose, or store aforementioned materials, 
and warrant that any such third party have fulfilled licensing or certification requirements of 
state and federal statutes and regulations.  Indemnify and hold harmless Owner and its agents 
for any liability imposed as a result of its or any third party's violation of any state or federal 
statute or regulation regarding removal, transport, disposal, or storage of materials. 

 
 C. Federal Requirements which govern Work include, but are not limited to, the following: 
 

 1. U.S. Department of Labor, Occupational Safety and Health Administration (OSHA) 
including, but not limited to: 

 
 a. "Occupational Exposure to Cadmium" 
 29 CFR 1926.63 
 
 b. "Respiratory Protection" 
 29 CFR 1910.134 
 
 c. “Respirable Crystalline Silica” 
  29 CFR 1926.1153 
 
 d. "Construction Industry" 
 29 CFR 1926 
 
 e. “Sanitation” 
  29 CFR 1926.51 
 
 f. "Lead Exposure in Construction; Interim Final Rule" 
 29 CFR 1926.62 
 
 g. "Access to Employee Exposure and Medical Records" 
 29 CFR 1910.2 
 
 h. "Hazard Communication" 
 29 CFR 1926.59 
 
 i. "Specifications for Accident Prevention Signs and Tags" 
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 29 CFR 1910.145 
 

j. “Hazardous Waste Operations and Emergency Response” 
 29 CFR 1910.120 

 
k. “Personal Protection Equipment Standard” 
 29 CFR 1910 Subpart 1 

 

 2. U. S. Environmental Protection Agency (EPA) including, but not limited to: 
 
 a. "Notification Requirements; Reportable Quantity Adjustments" 
 40 CFR 763.117 and 40 CFR 763.302 
 
 b. "Resource Conservation and Recovery Act"  
 40 CFR 261 
 
 c. "Recycling and Emissions Reduction” 
  40 CFR 82, Subpart F 
 
 d. "Hazardous Waste Regulations” 
  40 CFR 260 through 272 
 

 D. State Requirements: 
 

 1. Work shall be performed in accordance with Ohio Basic Building Code (OBBC). 
 

 E. Abide by local requirements which govern Work. 
 
 
1.03 LICENSES, PERMITS AND CERTIFICATIONS 
 

Maintain current licenses, permits, and certifications as required by applicable federal, state, or 
local jurisdictions for removal, transporting, disposal, or other regulated activity relative to Work of 
this Contract.  Contractor is responsible for submittal and cost of all required licenses, permits, and 
certificates. 

 

1.04 NOTIFICATION FEES 

Pay fees required by this Section.  

 

1.05 POSTING AND FILING OF REGULATIONS 

Maintain copies of applicable federal, state, and local regulations noted above in Contractor's field 
office. 

 

PART 2 - PRODUCTS (Not Applicable) 
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PART 3 - EXECUTION  
 

3.01 CERTIFICATE OF PLAN APPROVAL 

 A. Submit Drawing(s) for Plan Approval to Ohio Department of Commerce, Division of Industrial 
Compliance and Division of State Fire Marshal.  Obtain Certificate(s) of Plan Approval and 
associated Addenda and post them as required by Ohio Basic Building Code. 

 B. Fees for plan examination(s) shall be included in Base Bid. 

 

3.02 INSPECTION 

 A. Work shall be inspected by Ohio Department of Commerce, Division of Industrial Compliance 
and Division of State Fire Marshal, by applicable Inspector noted on “Certificate of Plan 
Approval.” 

 B. Upon completion of Work, furnish to Engineer a Certification of Inspection and Approval from 
said Inspector(s) before requesting final payment. 

 C. Fee(s) for all required inspections shall be included in Bid. 

 

3.03 ORDINANCES, REGULATIONS AND CODES 

 A. Work shall be completed in strict compliance with federal, state, and local ordinances and 
regulations in force at time of execution of Contract including Ohio Basic Building Code and 
any local codes or ordinances as interpreted by local authorities having jurisdiction. 

 B. Update of fuel dispenser weight and measures stickers shall be obtained from local authority 
at completion of Work. 

 

 

 

END OF SECTION 
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SECTION 01 43 00
QUALITY ASSURANCE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Submittals.
B. Quality assurance.
C. References and standards.
D. Testing and inspection agencies and services.
E. Control of installation.
F. Mock-ups.
G. Manufacturers' field services.
H. Defect Assessment.

1.02 RELATED REQUIREMENTS
A. Section 00 31 19 - Existing Condition Information :  Soil investigation data.
B. Section 01 30 00 - Administrative Requirements:  Submittal procedures.
C. Section 01 60 00 - Product Requirements:  Requirements for material and product quality.

1.03 REFERENCE STANDARDS
A. ASTM C1021 - Standard Practice for Laboratories Engaged in Testing of Building Sealants;

2008 (Reapproved 2023).
B. ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete Aggregates for

Use in Construction and Criteria for Testing Agency Evaluation; 2024.
C. ASTM C1093 - Standard Practice for Accreditation of Testing Agencies for Masonry; 2023.
D. ASTM D3740 - Standard Practice for Minimum Requirements for Agencies Engaged in Testing

and/or Inspection of Soil and Rock as Used in Engineering Design and Construction; 2023.
E. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection and/or

Testing; 2014a.
F. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2021.
G. ASTM E699 - Standard Specification for Agencies Involved in Testing, Quality Assurance, and

Evaluating of Manufactured Building Components; 2016.
H. IAS AC89 - Accreditation Criteria for Testing Laboratories; 2010.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Test Reports:  After each test/inspection, promptly submit two copies of report to Architect and

to Contractor.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test/inspection.
h. Date of test/inspection.



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Quality Assurance  01 43 00 - 2 
February 07, 2025

i. Results of test/inspection.
j. Compliance with Contract Documents.
k. When requested by Architect, provide interpretation of results.

C. Masonry Inspection ( if alternate #3 is accepted, inspections will not be needed.)
1. Provide masonry inspection of concrete or brick masonry walls as required to insure that

masonry construction is in conformance with the Contract Documents.
2. The masonry inspector shall prepare a written report or reports for each day of inspection.

 Masonry Inspection report.
a. Masonry Inspection report attached to this Section.

3. The masonry inspector shall be present and observe all grouting operations in wall
requiring inspection.  The masonry inspector shall be present at the project site with in
sufficient time, in advance of grouting operations, to inspect the construction to insure its
conformance to the Contract Documents and that grouting may proceed.  Periodically the
masonry inspector shall be present during the placement of masonry units and
reinforcement.

4. No grouting shall be permitted unless the masonry inspector is present and has indicated
that the masonry construction is properly prepared for grouting operation.

D. Certificates:  When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to Architect, in quantities
specified for Product Data.
1. Indicate material or product complies with or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.
2. Certificates may be recent or previous test results on material or product, but must be

acceptable to Architect.
E. Manufacturer's Instructions:  When specified in individual specification sections, submit printed

instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information.  Indicate special procedures, perimeter conditions requiring special
attention, and special environmental criteria required for application or installation.

F. Manufacturer's Field Reports:  Submit reports for Architect's benefit as contract administrator or
for Owner.
1. Submit report in duplicate within 30 days of observation to Architect for information.

G. Erection Drawings:  Submit drawings for Architect's benefit as contract administrator or for
Owner.

1.05 QUALITY ASSURANCE
A. Testing Agency Qualifications:

1. Prior to start of work, submit agency name, address, and telephone number, and names
of full time registered Engineer and responsible officer.

2. Submit copy of report of laboratory facilities inspection made by NIST Construction
Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

3. Qualification Statement:  Provide documentation showing testing laboratory is accredited
under IAS AC89.

1.06 REFERENCES AND STANDARDS 
A. For products and workmanship specified by reference to a document or documents not

included in the Project Manual, also referred to as reference standards, comply with
requirements of the standard, except when more rigid requirements are specified or are
required by applicable codes.

B. Comply with reference standard of date of issue current on date of Contract Documents, except
where a specific date is established by applicable code.
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C. Obtain copies of standards where required by product specification sections.
D. Maintain copy at project site during submittals, planning, and progress of the specific work, until

Substantial Completion.
E. Should specified reference standards conflict with Contract Documents, request clarification

from Architect before proceeding.
F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor

those of Architect shall be altered from Contract Documents by mention or inference otherwise
in any reference document.

1.07 TESTING AND INSPECTION AGENCIES AND SERVICES
A. Owner will employ and pay for services of an independent testing agency to perform other

specified testing.
B. Employment of agency in no way relieves Contractor of obligation to perform Work in

accordance with requirements of Contract Documents.
C. Testing and Inspection Agency:

1. Testing agency:  Comply with requirements of ASTM E329, ASTM E543, ASTM E699,
ASTM C1021, ASTM C1077, ASTM C1093, and ASTM D3740 .

2. Laboratory:  Authorized to operate in State in which Project is located.
3. Laboratory Staff:  Maintain a full time registered Engineer on staff to review services.
4. Testing Equipment:  Calibrated at reasonable intervals either by NIST or using an NIST

established Measurement Assurance Program, under a laboratory measurement quality
assurance program.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.
C. Should manufacturers' instructions conflict with Contract Documents, request clarification from

Architect before proceeding.
D. Comply with specified standards as minimum quality for the work except where more stringent

tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have work performed by persons qualified to produce required and specified quality.
F. Verify that field measurements are as indicated on shop drawings or as instructed by the

manufacturer.
G. Secure products in place with positive anchorage devices designed and sized to withstand

stresses, vibration, physical distortion, and disfigurement.
3.02 TESTING AND INSPECTION

A. See individual specification sections for testing and inspection required.
B. Testing Agency Duties:

1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in
performance of services.

2. Perform specified sampling and testing of products in accordance with specified
standards.

3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
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4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of
Work or products.

5. Perform additional tests and inspections required by Architect.
6. Submit reports of all tests/inspections specified.

C. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract

Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.

D. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be

used that require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work and to

manufacturers' facilities.
3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be

tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

E. Re-testing required because of non-compliance with specified requirements shall be performed
by the same agency on instructions by Architect.

F. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

3.03 MANUFACTURERS' FIELD SERVICES
A. When specified in individual specification sections, require material or product suppliers or

manufacturers to provide qualified staff personnel to observe site conditions, conditions of
surfaces and installation, quality of workmanship , start-up of equipment , test, adjust, and
balance equipment  as applicable, and to initiate instructions when necessary.

B. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

3.04 DEFECT ASSESSMENT
A. Replace Work or portions of the Work not complying with specified requirements.

END OF SECTION



MASONRY INSPECTION REPORT                        

                                                                                                                                                 

Report No.:_______________

                                                                                                     Date:____________________

Project:______________________________________________________ Weather:_________________

City, State:___________________________________________________ Temp 7:00am:_____________

Project No:___________________________________________________ Temp 3:00pm:_____________

                                                                                                                                  

Inspecting Agency:_____________________________Masonry Contractor:_________________________________

Name of Inspector:_____________________________  Superintendent:____________________________________

                                                                                                                                                     

Panel No.:

On Grid Line:

Between Grid Lines:

Elev (Above Fin Flr):

Nom CMU Size:

CMU Laid Surface Dry

Full Face Shell Mortar Bed Jt.

Full Mortar Head Joint

Cores Clear of Debris & Mortar

Vert Reinf Bar Size

Vert Reinf Bar Lap

Centering Clips Used

Grout Type (Coarse/Fine)

Height of Grout Lift

Grout Test Specimen No.

Grout Vibrated

Bond Beam Reinf Bar Size

Bond Beam Reinf Bar Lap

Spacers on Bond Beam Bars

Reinf Lapped at Corners

Bond Beams Grouted

Masonry Anchors to Steel

Masonry Lintel Reinf Tied

Masonry Lintel Reinf Positioned

Cores Grouted on Steel Lintel

Cores Grouted Full Ht at Beams

Remarks/Comments

Insert y for Yes, n for No or sizes and dimensions as required.  Insert N/A for not applicable               

MASONRY INSPECTION REPORT
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SECTION 01 50 00
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Temporary telecommunications services.
B. Temporary sanitary facilities.
C. Temporary Controls:  Barriers .
D. Security requirements.
E. Vehicular access and parking.
F. Waste removal facilities and services.
G. Field offices.

1.02 TELECOMMUNICATIONS SERVICES
A. Job Superintendent to be on site and available via cell phone when work is performed.

1.03 TEMPORARY SANITARY FACILITIES
A. Provide and maintain required facilities and enclosures.  Provide at time of project mobilization.

1.04 BARRIERS
A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas

that could be hazardous to workers or the public, to allow for owner's use of site and to protect
existing facilities and adjacent properties from damage from construction operations and
demolition.

B. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
1.05 SECURITY

A. Provide security and facilities to protect Work, existing facilities, and Owner's operations from
unauthorized entry, vandalism, or theft.

1.06 VEHICULAR ACCESS AND PARKING
A. Coordinate access and haul routes with governing authorities and Owner.
B. Provide and maintain access to fire hydrants, free of obstructions.
C. Provide means of removing mud from vehicle wheels before entering streets.
D. Coordinate allowed locations for construction parking with owner.

1.07 WASTE REMOVAL
A. Provide waste removal facilities and services as required to maintain the site in clean and

orderly condition.
B. Provide containers with lids.  Remove trash from site when containers are full.
C. If materials to be recycled or re-used on the project must be stored on-site, provide suitable

non-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.

1.08 FIELD OFFICES
A. Coordinate location with owner.

1.09 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS
A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial

Completion inspection.
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B. Remove underground installations to a minimum depth of 2 feet.  Grade site as indicated.
C. Clean and repair damage caused by installation or use of temporary work.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 51 00
TEMPORARY UTILITIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Temporary Utilities:  Electricity, lighting, heat, ventilation, water, and dehumidification .
1.02 RELATED REQUIREMENTS

A. Section 01 50 00 - Temporary Facilities and Controls:
1. Temporary telecommunications services for administrative purposes.
2. Temporary sanitary facilities required by law.

1.03 TEMPORARY ELECTRICITY
A. Cost:

1. Electrical Contractor to pay to connect and disconnect to the utilities service, provide
temporary lighting and power distribution system for each area and/or floor of the project,
and service to General Contractor field office.

2. General Contractor to pay for cost of energy used.
B. Connect to Owner's existing power service.

1. Do not disrupt Owner's need for continuous service.
2. Exercise measures to conserve energy.

C. Provide temporary electric feeder from existing building electrical service at location as
directed.

D. Complement existing power service capacity and characteristics as required.
E. Provide power outlets for construction operations, with branch wiring and distribution boxes

located as required.  Provide flexible power cords as required.
F. Permanent convenience receptacles may be utilized during construction.
G. With the exception of General Contractor field office, wiring of Contractor's offices, trailers,

storage facilities and the like used during construction shall be the responsibility of the
individual contractor requiring the same.

1.04 TEMPORARY HEATING
A. Prior to building enclosure:

1. The Building shall not be considered enclosed until the permanent building shell is
essentially completed with exterior openings, windows, and doors closed by permanent or
temporary closures.

2. Each contractor is to provide and pay for temporary heat required for their branch of work
prior to building enclosure.

B. After building enclosure:
1. The Building shall be considered enclosed after the permanent building shell is essentially

completed with exterior openings, windows, and doors closed by permanent or temporary
closures.

2. After building enclosure, the Heating Ventilating and Air Conditioning (HVAC) Contractor
shall provide heating systems for temporary heat.  The heating system shall permit
construction to continue and progress uninterrupted.  The HVAC Contractor shall maintain
such systems until they are no longer required to maintain specified conditions for
construction operations.

3. The HVAC Contractor shall provide temporary heat using one or both of the following
methods.
a. Method A: Use of permanent system.
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1) Prior to operation of permanent equipment for temporary heating purposes,
verify that installation is approved for operation, equipment is lubricated and
temporary filters are in place.  Provide and pay for operation, maintenance, and
regular replacement of filters and worn or consumed parts.  Effective date of
warranties and guarantees for permanent equipment is the date of substantial
completion.

2) If permanent system is not fully operable or does not have sufficient controls to
maintain the necessary heat, the HVAC Contractor shall provide temporary
controls to maintain the necessary heat requirements.

3) Equipment used shall be cleaned and restored to new condition, except for
ordinary wear, prior to final acceptance.

4) Cost of filters consumed is the responsibility of the HVAC Contractor.
b. Method B: Use of Individual Portable Units

1) Provide, maintain, and supervise the operation of temporary portable units, such
as gas fired unit heaters, furnaces direct fired make-up air units or similar
equipment.  Unit shall be properly vented, piped and wired and shall be provided
with a thermostat for control.  Provide required safety controls.

2) Cost filters consumed is the responsibility of the HVAC Contractor.
c. See Section 01 5721 IAQ (indoor air quality) Construction and Preoccupancy for

additional requirements.
C. After building enclosure:

1. Cost of Energy:  By General Contractor.
D. Provide heating devices and heat as needed to maintain specified conditions for construction

operations.
E. Maintain minimum ambient temperature of 50 degrees F in areas where construction is in

progress, unless indicated otherwise in specifications.
F. Owner's existing heat plant may be used.

1. Exercise measures to conserve energy.
2. Enclose building prior to activating temporary heat.

1.05 TEMPORARY VENTILATION
A. Prior to building enclosure:

1. Each contractor is to provide and pay for temporary ventilation required for their branch of
work prior to building enclosure.

B. After building enclosure:
1. The Building shall be considered enclosed after the permanent building shell is essentially

completed with exterior openings, windows, and doors closed by permanent or temporary
closures.

2. After building enclosure, the Heating Ventilating and Air Conditioning (HVAC) Contractor
shall provide systems for ventilation.  The ventilation system shall permit construction to
continue and progress uninterrupted.  The HVAC Contractor shall maintain such systems
until they are no longer required to maintain specified conditions for construction
operations.

3. The HVAC Contractor shall provide temporary ventilation using one or both of the
following methods.
a. Method A: Use of permanent system.

1) Prior to operation of permanent equipment for temporary ventilation purposes,
verify that installation is approved for operation, equipment is lubricated and
temporary filters are in place.  Provide and pay for operation, maintenance, and
regular replacement of filters and worn or consumed parts.  Effective date of
warranties and guarantees for permanent equipment is the date of substantial
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completion.
2) If permanent system is not fully operable or does not have sufficient controls to

maintain the necessary ventilation, the HVAC Contractor shall provide
temporary controls to maintain the necessary ventilation requirements.

3) Equipment used shall be cleaned and restored to new condition, except for
ordinary wear, prior to final acceptance.

b. Cost of filters consumed is the responsibility of the General Contractor.
c. Method B: Use of Individual Portable Units

1) Provide, maintain, and supervise the operation of temporary portable units.
 Provide required safety controls.

4. Cost of energy consumed and filters consumed is the responsibility of the General
Contractor.

1.06 DEHUMIDIFICATION
A. Prior to building enclosure:

1. Each contractor is to provide and pay for temporary dehumidification required for their
branch of work prior to building enclosure.

B. After building enclosure:
1. The Building shall be considered enclosed after the permanent building shell is essentially

completed with exterior openings, windows, and doors closed by permanent or temporary
closures.

2. After building enclosure, the General Contractor shall provide systems for dehumidification
 The dehumidification system shall permit construction to continue and progress
uninterrupted.  The General Contractor shall maintain such systems until they are no
longer required to maintain specified conditions for construction operations.

3. Dehumidification system shall be of sufficient size to lower the humidity of the air to permit
the installation and application of finish material according to manufacturer's
recommendations i.e. wood flooring, casework, ceiling panels, paint etc.

4. Dehumidification systems shall be of sufficient size to lower the moisture or water content
of the substrate to allow for installation or application of finish materials according to
manufacturer's recommendations i.e. wood flooring, carpet resilient flooring,epoxy
terrazzo etc.

5. Cost of energy consumed and associated work is the responsibility of the General
Contractor.

C. Prior to operation of permanent equipment for temporary ventilation purposes, verify that
installation is approved for operation, equipment is lubricated and filters are in place.  Provide
and pay for operation, maintenance, and regular replacement of filters and worn or consumed
parts.  Effective date of warranties and guarantees for permanent equipment is the date of
substantial completion.

1.07 TEMPORARY WATER SERVICE
A. Cost of Water Used:  By Owner.
B. Connect to existing water source.

1. Exercise measures to conserve water.
C. Extend branch piping with outlets located so water is available by hoses with threaded

connections.  Provide temporary pipe insulation to prevent freezing.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 60 00
PRODUCT REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. General product requirements.
B. Sustainable design-related product requirements.
C. Re-use of existing products.
D. Transportation, handling, storage and protection.
E. Product option requirements.
F. Substitution limitations.
G. Procedures for Owner-supplied products.
H. Maintenance materials, including extra materials, spare parts, tools, and software.

1.02 RELATED REQUIREMENTS
A. Section 01 30 00 - Administrative Requirements
B. Section 01 43 00 - Quality Assurance:  Product quality monitoring.
C. Section 01 60 00.01 - Substitution Request Form.
D. Section 22 05 13 - Common Motor Requirements for Plumbing Equipment:  Motors for

plumbing equipment.
1.03 REFERENCE STANDARDS

A. NEMA MG 1 - Motors and Generators; 2018.
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
1.04 SUBMITTALS

A. Proposed Products List:  Submit list of major products proposed for use, with name of
manufacturer, trade name, and model number of each product.
1. Submit within 15 days after date of Agreement.
2. For products specified only by reference standards, list applicable reference standards.

B. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to
identify applicable products, models, options, and other data.  Supplement manufacturers'
standard data to provide information specific to this Project.

C. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical
characteristics, utility connection requirements, and location of utility outlets for service for
functional equipment and appliances.

D. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with
integral parts and attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the

manufacturer's standard colors, textures, and patterns.
E. Indicate utility and electrical characteristics, utility connection requirements, and location of

utility outlets for service for functional equipment and appliances.
PART 2  PRODUCTS
2.01 GENERAL

A. The Specifications and Drawings are complementary, and what is required by one shall be as if
required by all.
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B. The Drawings govern dimensions, details and location of Work.  The Drawings shall not be
scaled.

C. Specifications govern quality of materials and workmanship.
D. In an event of inconsistencies within or between the Drawings and Specifications, the

Contractor shall provide the better quality or greater quantity of Work and shall comply with the
stricter requirements.

2.02 EXISTING PRODUCTS
2.03 NEW PRODUCTS

A. Provide new products unless specifically required or permitted by Contract Documents.
B. Use of products having any of the following characteristics is not permitted:

1. Made outside the United States, its territories, Canada, or Mexico.
2. Made using or containing CFC's or HCFC's.
3. Made of wood from newly cut old growth timber.
4. Containing lead, cadmium, or asbestos.

C. Where other criteria are met, Contractor shall give preference to products that:
1. If used on interior, have lower emissions, as defined in Section 01 61 16.
2. If wet-applied, have lower VOC content, as defined in Section 01 61 16.
3. Are extracted, harvested, and/or manufactured closer to the location of the project.
4. Have longer documented life span under normal use.

D. Provide interchangeable components by the same manufacture for components being
replaced.

E. Motors:  Refer to Section 22 05 13 - Common Motor Requirements for Plumbing Equipment,
NEMA MG 1 Type.  Specific motor type is specified in individual specification sections.

F. Wiring Terminations:  Provide terminal lugs to match branch circuit conductor quantities, sizes,
and materials indicated.  Size terminal lugs to NFPA 70, include lugs for terminal box.

G. Cord and Plug:  Provide minimum 6 foot cord and plug including grounding connector for
connection to electric wiring system.  Cord of longer length is specified in individual
specification sections.

2.04 PRODUCT OPTIONS
A. Products Specified by Reference Standards or by Description Only:  Use any product meeting

those standards or description.
B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the

manufacturers named and meeting specifications, no options or substitutions allowed.
C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:

 Submit a request for substitution for any manufacturer not named.
2.05 MAINTENANCE MATERIALS

A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in
individual specification sections.

B. Deliver to Project site ; obtain receipt prior to final payment.
PART 3  EXECUTION
3.01 SUBSTITUTION LIMITATIONS

A. Garmann/Miller & Associates Inc. will consider request for substitutions up to ten (10) calendar
days prior to bid opening.
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B. Proposed substitutions received by Garmann/Miller & Associates Inc., less than ten (10) days
to the bid opening, may not be considered.

C. Submit request using Section 01 60 00.01 - Substitution Request Form.
1. Submit one  copy of request for substitution for consideration.  Limit each request to one

proposed substitution.
2. Hard Copy Submission:  Deliver submittal to Garmann/Miller & Associates Inc. business

office.
3. Electronic Submission:  Forward via email to Garmann/Miller & Associates Inc.'s Project

Manager, Project Manager; bwolf@creategm.com  and Project Coordinator;
coordinator@creategm.com.

D. Substitutions will be considered after bid opening when a product, through no fault of the
Contractor , becomes unavailable or unsuitable due to regulatory change .

E. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents.

F. A request for substitution constitutes that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality

level of the specified product.
2. Agrees to provide the same or better warranty for the substitution product as there is for

the specified product.
3. Agrees to coordinate installation and make changes to other Work that may be required

for the Work to be complete with no additional cost to Owner .
4. Waives claims for additional costs or time extension that may subsequently become

apparent.
5. Agrees to reimburse Owner  and Architect  for review or redesign services associated with

re-approval by authorities.
G. Substitutions will not be considered when they are indicated or implied on shop drawing or

product data submittals, without separate written request, or when acceptance will require
revision to the Contract Documents.

H. Time Frame for Request.  When a Substitution Request is received by the office of Garmann /
Miller & Associates, Inc, during a normal business day, Architect will have a maximum of three
(3) working days to respond to the Substitution Request.
1. Weekends and holidays are not included in the three (3) day response period.
2. Normal working day is considered between 8 AM and 5 PM.
3. Request received between 5 PM and 8 AM may be considered received on the following

business day.
3.02 OWNER-SUPPLIED PRODUCTS

A. Owner's Responsibilities:
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.
5. Arrange for manufacturers' warranties, inspections, and service.

B. Contractor's Responsibilities:
1. Review Owner reviewed shop drawings, product data, and samples.
2. Receive and unload products at site; inspect for completeness or damage jointly with

Owner.
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3. Handle, store, install and finish products.
4. Repair or replace items damaged after receipt.

3.03 TRANSPORTATION AND HANDLING
A. Package products for shipment in manner to prevent damage; for equipment, package to avoid

loss of factory calibration.
B. If special precautions are required, attach instructions prominently and legibly on outside of

packaging.
C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site

storage time and potential damage to stored materials.
D. Transport and handle products in accordance with manufacturer's instructions.
E. Transport materials in covered trucks to prevent contamination of product and littering of

surrounding areas.
F. Promptly inspect shipments to ensure that products comply with requirements, quantities are

correct, and products are undamaged.
G. Provide equipment and personnel to handle products by methods to prevent soiling,

disfigurement, or damage, and to minimize handling.
H. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.04 STORAGE AND PROTECTION
A. Designate receiving/storage areas for incoming products so that they are delivered according to

installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.  See Section 01 74 19.

B. Store and protect products in accordance with manufacturers' instructions.
C. Store with seals and labels intact and legible.
D. Store sensitive products in weathertight, climate-controlled enclosures in an environment

favorable to product.
E. For exterior storage of fabricated products, place on sloped supports above ground.
F. Provide off-site storage and protection when site does not permit on-site storage or protection.
G. Protect products from damage or deterioration due to construction operations, weather,

precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

H. Comply with manufacturer's warranty conditions, if any.
I. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to

prevent condensation and degradation of products.
J. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with

foreign matter.
K. Prevent contact with material that may cause corrosion, discoloration, or staining.
L. Provide equipment and personnel to store products by methods to prevent soiling,

disfigurement, or damage.
M. Arrange storage of products to permit access for inspection. Periodically inspect to verify

products are undamaged and are maintained in acceptable condition.
END OF SECTION
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SECTION 01 60 00.01 -   SUBSTITUTION REQUEST FORM
(DURING BIDDING PHASE)

To: Garmann Miller                                                                                       Date:______________
Project:  24054.02 Tipp City Schools New Bus Maintenance Building 

We hereby submit for your consideration the following product instead of the specified item for the
above project:

Section Section Name Article/Paragraph Specified
Item

Proposed Substitution: ______________________________________________________
Manufacturer: ____________________________      Model: ________________________
Submit with request all necessary samples and substantiating data to prove equal quality and
performance to that which is specified.  Clearly mark manufacturer's literature to indicate equality in
performance.
Does the Substitution affect dimensions shown on Drawings?

Yes _____No _____If yes, clearly indicate changes:
__________________________________________________________________

Will the undersigned pay for changes to the building design, including engineering and detailing
costs caused by the requested substitution?

Yes _____No _____If no, fully explain:
What affect does substitution have on other Contracts or other trades?

__________________________________________________________________
What affect does substitution have on the delivery and construction schedule?

__________________________________________________________________
Differences between proposed substitution and specified item.

__________________________________________________________________
Manufacturer's warranties of the proposed and specified items are:

Same: _______ Different: _________ Explain on an Attachment
The undersigned states that the function, appearance and quality are equivalent or superior to the
specified item.
Submitted by For use by

Garmann Miller
Signature Accepted
Title Not Accepted
Firm Accepted as

Noted
Address Received Too

Late
email Insufficient Data
Telephone By
Fax Date
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END OF SECTION
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SECTION 01 70 00
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.
B. Requirements for alterations work, including selective demolition .
C. Cutting and patching.
D. Surveying for laying out the work.
E. Cleaning and protection.
F. Demonstration and instruction of Owner personnel.
G. Closeout procedures, including Contractor's Correction Punch List, except payment

procedures.
H. General requirements for maintenance service.

1.02 RELATED REQUIREMENTS
A. Section 01 30 00 - Administrative Requirements:  Submittals procedures, Electronic document

submittal service.
B. Section 01 43 00 - Quality Assurance:  Testing and inspection procedures.
C. Section 01 78 00 - Closeout Submittals:  Project record documents, operation and maintenance

data, warranties, and bonds.
D. Section 01 79 00 - Demonstration and Training:  Demonstration of products and systems to be

commissioned and where indicated in specific specification sections
E. Section 02 41 00 - Demolition:  Demolition of whole structures and parts thereof; site utility

demolition.
F. Section 07 84 00 - Firestopping.
G. Individual Product Specification Sections:

1. Advance notification to other sections of openings required in work of those sections.
1.03 REFERENCE STANDARDS

A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2022, with Errata (2021).

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Survey work:  Submit name, address, and telephone number of Surveyor before starting survey

work.
1. On request, submit documentation verifying accuracy of survey work.
2. Submit a copy of site drawing signed by the Land Surveyor, that the elevations and

locations of the work are in compliance with Contract Documents.
3. Submit surveys and survey logs for the project record.

C. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:
1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.
5. Work of Owner or separate Contractor.
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D. Project Record Documents:  Accurately record actual locations of capped and active utilities.
1.05 QUALIFICATIONS

A. For surveying work, employ a land surveyor registered in Ohio and acceptable to Architect.
 Submit evidence of surveyor's Errors and Omissions insurance coverage in the form of an
Insurance Certificate.  Employ only individual(s) trained and experienced in collecting and
recording accurate data relevant to ongoing construction activities,

1.06 PROJECT CONDITIONS
A. Grade site to drain.  Maintain excavations free of water.  Provide, operate, and maintain

pumping equipment.
B. Protect site from puddling or running water.  Provide water barriers as required to protect site

from soil erosion.
C. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent

accumulation of dust, fumes, vapors, or gases.
D. Dust Control:  Execute work by methods to minimize raising dust from construction operations.

 Provide positive means to prevent air-borne dust from dispersing into atmosphere and over
adjacent property.
1. Provide dust-proof barriers between construction areas and areas continuing to be

occupied by Owner.
E. Erosion and Sediment Control:  Plan and execute work by methods to control surface drainage

from cuts and fills, from borrow and waste disposal areas.  Prevent erosion and sedimentation.
1. Minimize amount of bare soil exposed at one time.
2. Provide temporary measures such as berms, dikes, and drains, to prevent water flow.
3. Construct fill and waste areas by selective placement to avoid erosive surface silts or

clays.
4. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly

apply corrective measures.
F. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil,

water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced
by construction operations.  Comply with federal, state, and local regulations.

1.07 COORDINATION
A. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to

ensure efficient and orderly sequence of installation of interdependent construction elements.
B. Notify affected utility companies and comply with their requirements.
C. Verify that utility requirements and characteristics of new operating equipment are compatible

with building utilities.  Coordinate work of various sections having interdependent
responsibilities for installing, connecting to, and placing in service, such equipment.

D. Coordinate space requirements, supports, and installation of mechanical and electrical work
that are indicated diagrammatically on drawings.  Follow routing indicated for pipes, ducts, and
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces
efficiently to maximize accessibility for other installations, for maintenance, and for repairs.

E. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction.  Coordinate locations of fixtures and outlets with finish elements.

F. Coordinate completion and clean-up of work of separate sections.
G. After Owner occupancy of premises, coordinate access to site for correction of defective work

and work not in accordance with Contract Documents, to minimize disruption of Owner's
activities.
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1.08 PROHIBITED MATERIAL AND PRACTICES
A. Contractors are advised that the following materials and practices are prohibited in this project.

 Each Prime Contractor will be held responsible for compliance by his personnel and the
personnel of each of his subcontractors.
1. Use of tobaco products on school property is strictly prohibited.
2. Use of  marking pens of any type on surfaces to remain exposed to view in finished

building.
3. Penetrations of roof membrane without prior coordination with Roofing Contractor.
4. Burning of any trash or rubbish is prohibited.
5. Use of cabinetry countertops or other equipment as a work surface, walking surface or

any other purpose which could result in damage to countertops or equipment.
6. Suspension of systems (acoustical ceilings, piping, ductwork, conduits etc) from joist

bridging and deck.  Each system shall be supported from the building structure (beams,
joist, etc).

PART 2  PRODUCTS
2.01 PATCHING MATERIALS

A. New Materials:  As specified in product sections; match existing products and work for patching
and extending work.

B. Type and Quality of Existing Products:  Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section 01 60 00 - Product Requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.
 Start of work means acceptance of existing conditions.

B. Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.
D. Take field measurements before confirming product orders or beginning fabrication, to minimize

waste due to over-ordering or misfabrication.
E. Verify that utility services are available, of the correct characteristics, and in the correct

locations.
F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements

subject to damage or movement during cutting and patching.  After uncovering existing work,
assess conditions affecting performance of work.  Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION
A. Cut, move, or remove items as necessary for access to alterations and renovation work.

 Replace and restore at completion.
B. Remove unsuitable material not marked for salvage, such as rotted wood, corroded metals, and

deteriorated masonry and concrete.  Replace materials as specified for finished work.
C. Remove debris and abandoned items from area and from concealed spaces.
D. Close openings in exterior surfaces to protect existing work and salvage items from weather

and extremes of temperature and humidity. Insulate ducts and piping to prevent condensation
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in exposed areas.
E. Prepare surfaces and remove surface finishes to provide for proper installation of new work and

finishes.
F. Clean substrate surfaces prior to applying next material or substance.
G. Seal cracks or openings of substrate prior to applying next material or substance.
H. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to

applying any new material or substance in contact or bond.
3.03 LAYING OUT THE WORK

A. Verify locations of survey control points prior to starting work.
B. Promptly notify Architect of any discrepancies discovered.
C. Protect survey control points prior to starting site work; preserve permanent reference points

during construction.
D. Promptly report to Architect the loss or destruction of any reference point or relocation required

because of changes in grades or other reasons.
E. Replace dislocated survey control points based on original survey control.  Make no changes

without prior written notice to  Architect.
F. Utilize recognized engineering survey practices.
G. Establish elevations, lines and levels.  Locate and lay out by instrumentation and similar

appropriate means:
1. Site improvements including pavements; stakes for grading, fill and topsoil placement;

utility locations, slopes, and invert elevations.
2. Grid or axis for structures.
3. Building foundation, column locations, ground floor elevations.

H. Periodically verify layouts by same means.
I. Maintain a complete and accurate log of control and survey work as it progresses.

3.04 GENERAL INSTALLATION REQUIREMENTS
A. In addition to compliance with regulatory requirements, conduct construction operations in

compliance with NFPA 241, including applicable recommendations in Appendix A.
B. Install products as specified in individual sections, in accordance with manufacturer's

instructions and recommendations, and so as to avoid waste due to necessity for replacement.
C. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.
D. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and

horizontal lines, unless otherwise indicated.
E. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
F. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.05 ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and

existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Architect before disturbing existing installation.
3. Beginning of alterations work constitutes acceptance of existing conditions.

B. Remove existing work as indicated and as required to accomplish new work.
1. Remove items indicated on drawings.
2. Relocate items indicated on drawings.
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3. Where new surface finishes are to be applied to existing work, perform removals, patch,
and prepare existing surfaces as required to receive new finish; remove existing finish if
necessary for successful application of new finish.

4. Where new surface finishes are not specified or indicated, patch holes and damaged
surfaces to match adjacent finished surfaces as closely as possible.

C. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and
Telecommunications ):  Remove, relocate, and extend existing systems to accommodate new
construction.
1. Maintain existing active systems that are to remain in operation; maintain access to

equipment and operational components; if necessary, modify installation to allow access
or provide access panel.

2. Where existing systems or equipment are not active and Contract Documents require
reactivation, put back into operational condition; repair supply, distribution, and equipment
as required.

3. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready
for service.
a. Disable existing systems only to make switchovers and connections; minimize

duration of outages.
b. Provide temporary connections as required to maintain existing systems in service.
c. A minimum of 3 days notice must be given the CM for any planned utility outages.

 See Section 02 41 00 Demolition.
4. Verify that abandoned services serve only abandoned facilities.
5. Remove abandoned pipe, ducts, conduits, and equipment , including those above

accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification; patch holes left by removal using materials specified for new
construction.

D. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.

E. Adapt existing work to fit new work:  Make as neat and smooth transition as possible.
F. Patching:  Where the existing surface is not indicated to be refinished, patch to match the

surface finish that existed prior to cutting.  Where the surface is indicated to be refinished,
patch so that the substrate is ready for the new finish.

G. Refinish existing surfaces as indicated:
H. Where rooms or spaces are indicated to be refinished, refinish all visible existing surfaces to

remain to the specified condition for each material, with a neat transition to adjacent finishes.
I. If mechanical or electrical work is exposed accidentally during the work, re-cover and refinish to

match.
J. Clean existing systems and equipment.
K. Remove demolition debris and abandoned items from alterations areas and dispose of off-site;

do not burn or bury.
L. Do not begin new construction in alterations areas before demolition is complete.
M. Comply with all other applicable requirements of this section.

3.06 CUTTING AND PATCHING
A. Whenever possible, execute the work by methods that avoid cutting or patching.
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B. See Alterations article above for additional requirements.
C. Perform whatever cutting and patching is necessary to:

1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-complying work.

D. Each trade is responsible for cutting and patching for their work unless otherwise noted.
E. Execute cutting and patching including excavation and fill to complete the work, to uncover

work in order to install improperly sequenced work, to remove and replace defective or non-
conforming work, to remove samples of installed work for testing when requested, to provide
openings in the work for penetration of mechanical and electrical work, to execute patching to
complement adjacent work, and to fit products together to integrate with other work.

F. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to
original condition.

G. Employ skilled and experienced installer to perform cutting for weather exposed and moisture
resistant elements, and sight exposed surfaces.

H. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior
approval.

I. Restore work with new products in accordance with requirements of Contract Documents.
J. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
K. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids

with fire rated material, to full thickness of the penetrated element.
L. Patching:

1. Finish patched surfaces to match finish that existed prior to patching.  On continuous
surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire
unit.

2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other

imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

M. Refinish surfaces to match adjacent finish.  For continuous surfaces, refinish to nearest
intersection or natural break.  For an assembly, refinish entire unit.

N. Make neat transitions.  Patch work to match adjacent work in texture and appearance.  Where
new work abuts or aligns with existing, perform a smooth and even transition.

3.07 PROGRESS CLEANING BY EACH CONTRACTOR
A. Contractors shall provide daily cleanup and removal of rubbish/refuse resulting from their

operations including but not limited to bulky debris, packaging, containers, unused material.
B. Remove pile of debris from the building daily.  No pile of debris shall be left in the building

overnight.
C. At reasonable intervals during the progress of Work, not less than once a week, perform a

cleaning of dirt, dust and debris.  Broom clean floor and paved surfaces and raked clean other
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surfaces of ground.
D. Conduct cleaning and disposal operations to comply with local ordinances and anti-pollution

laws.
1. Do not burn or bury rubbish and waste material on project site.
2. Do not dispose of volatile wastes such as mineral spirits, oil, or paint thinner in storm or

sanitary drains.
E. Roadway shall remain clear.

3.08 PROTECTION OF INSTALLED WORK
A. Protect installed work from damage by construction operations.
B. Provide special protection where specified in individual specification sections.
C. Provide temporary and removable protection for installed products. Control activity in immediate

work area to prevent damage.
D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.
E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement

of heavy objects, by protecting with durable sheet materials.
F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is

necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

G. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.
3.09 DEMONSTRATION AND INSTRUCTION

A. See Section 01 79 00 - Demonstration and Training.
B. See Individual Specification Sections for demonstrations required.
C. The Owner reserves the right to record (electronically on audio tape, video tape or compact

disc) any or all of each demonstration.  The recordings are intended to be used by the Owner in
maintaining the equipment or material installed.

3.10 ADJUSTING
A. Adjust operating products and equipment to ensure smooth and unhindered operation.

3.11 FINAL CLEANING
A. Each Contractor shall perform his respective final clean up and shall leave the Work of the

completed project in a clean neat condition.
B. Execute final cleaning prior to final project assessment.

1. Clean areas to be occupied by Owner prior to final completion before Owner occupancy.
C. Each Contractor shall perform shall perform his respective final clean up and shall leave the

Work of the completed project in a clean neat condition including the following:
1. Conduct an inspection of sight-exposed interior and exterior surfaces and work areas, to

verify that the entire Work is left in broom clean condition.
2. Tunnels and closed off spaces shall be cleaned of packing boxes, wood frame members

and other waste materials used in the construction.
3. The entire system of piping and equipment shall be cleaned internally.  The Contractor

installing those item shall open all direct pockets and strainers, completely blowing down
as required and clean strainer screens of all accumulated debris

4. Tanks, fixtures and pumps shall be drained and proved free of sludge and accumulated
matter.

5. Temporary labels, stickers etc., shall be removed from fixtures and equipment (Do not
remove permanent nameplates, equipment model numbers, rating etc.)
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6. Use cleaning materials that are nonhazardous.
7. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels,

stains and foreign substances, polish transparent and glossy surfaces,  vacuum carpeted
and soft surfaces.

8. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels
or nameplates on mechanical and electrical  equipment.

9. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to
the surface and material being cleaned.

10. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;
dispose of in legal manner; do not burn or bury.

D. The General Contractor will do final cleaning which will consist of the following to a degree
acceptable to the Architect.
1. Remove grease, mastic, adhesives, dust, dirt, stains, fingerprints, labels and other foreign

material from sight-exposed interior and exterior surfaces.
2. Vacuum all carpeting.  Clean and wax VCT floors including a minimum of three (3) coats

of wax or the number of coats specified by the manufacturers which ever is greater.  Wax
to be approved by the Owner prior to waxing.

3. Wash and shine glazing and mirrors.
4. Polish glossy surfaces to a clear shine.
5. Dust cabinets work and remove markings
6. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to

the surface and material being cleaned.
7. Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area drains, and

drainage systems.
8. Clean site; sweep paved areas, rake clean landscaped surfaces.
9. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;

dispose of in legal manner; do not burn or bury.
3.12 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.
1. Provide copies to Architect.

B. Notify Architect when work is considered ready for Architect's Substantial Completion
inspection.

C. Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for Architect's Substantial Completion
inspection.

D. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Architect's and Contractor's comprehensive list of items identified to be completed or corrected
and submit to Architect.

E. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.

F. Notify Architect when work is considered finally complete and ready for Architect's Substantial
Completion final inspection.

G. Complete items of work determined by Architect listed in executed Certificate of Substantial
Completion.

3.13 MAINTENANCE
A. Provide service and maintenance of components indicated in specification sections.
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B. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than
one year from the Date of Substantial Completion or the length of the specified warranty,
whichever is longer.

C. Examine system components at a frequency consistent with reliable operation.  Clean, adjust,
and lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components.  Repair or replace
parts whenever required.  Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION
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SECTION 01 78 00
CLOSEOUT SUBMITTALS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Project Record Documents.
B. Operation and Maintenance Data.
C. Warranties and bonds.

1.02 RELATED REQUIREMENTS
A. Section 01 30 00 - Administrative Requirements:  Submittals procedures, shop drawings,

product data, and samples.
B. Section 01 70 00 - Execution and Closeout Requirements:  Contract closeout procedures.
C. Individual Product Sections:  Specific requirements for operation and maintenance data.
D. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS
A. Project Record Documents:  Submit documents to Architect with claim for final Application for

Payment.
B. Operation and Maintenance Data:

1. Submit two copies of preliminary draft or proposed formats and outlines of contents before
start of Work.  Architect will review draft and return one copy with comments.

2. For equipment, or component parts of equipment put into service during construction and
operated by Owner, submit completed documents within ten days after acceptance.

3. Submit one copy of completed documents 15 days prior to final inspection.  This copy will
be reviewed and returned after final inspection, with Architect comments.  Revise content
of all document sets as required prior to final submission.

4. Submit two sets of revised final documents in final form within 10 days after final
inspection.

5. Submit two electronic sets of final documents in final form within 10 days after final
inspection.  Electronic format shall be PDF's on CD's or USB flash drives.

C. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction with

Owner's permission, submit documents within 10 days after acceptance.
2. Make other submittals within 10 days after Date of Substantial Completion, prior to final

Application for Payment.
3. For items of Work for which acceptance is delayed beyond Date of Substantial

Completion, submit within 10 days after acceptance, listing the date of acceptance as the
beginning of the warranty period.

D. Certifications:
1. Submit copies of the certifications listed in this section:

a. Certification stating that no flux or solder used for drinking water piping .
b. Certification stating that asbestos containing material was not incorporated into the

Work.
E. Receipts:

1. Submit copies of the receipt signed by owner for completed training sessions.
a. See individual specifications sections for training required.

2. Submit copies of the receipt signed by owner for maintenance material (attic stock).
a. See individual specifications sections for maintenance material (attic stock) required.
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PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.
2. Addenda.
3. Change Orders and other modifications to the Contract.

B. Ensure entries are complete and accurate, enabling future reference by Owner.
C. Store record documents separate from documents used for construction.
D. Record information concurrent with construction progress.
E. Record Drawings  and Shop Drawings :  Legibly mark each item to record actual construction

including:
1. Measured horizontal and vertical locations of underground utilities and appurtenances,

referenced to permanent surface improvements.
2. Field changes of dimension and detail.
3. Details not on original Contract drawings.

3.02 OPERATION AND MAINTENANCE DATA
A. Source Data:  For each product or system, list names, addresses and telephone numbers of

Subcontractors and suppliers, including local source of supplies and replacement parts.
B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and

data applicable to installation.  Delete inapplicable information.
C. Drawings:  Supplement product data to illustrate relations of component parts of equipment and

systems, to show control and flow diagrams.  Do not use Project Record Documents as
maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions
for each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES
A. For Each Product, Applied Material, and Finish:

1. Product data, with catalog number, size, composition, and color and texture designations.
B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents

and methods, precautions against detrimental cleaning agents and methods, and
recommended schedule for cleaning and maintenance.

C. Additional information as specified in individual product specification sections.
D. Where additional instructions are required, beyond the manufacturer's standard printed

instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS
A. For Each Item of Equipment and Each System:

1. Description of unit or system, and component parts.
2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.
4. Complete nomenclature and model number of replaceable parts.

B. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.
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C. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions
and sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.
 Include summer, winter, and any special operating instructions.

D. Maintenance Requirements:  Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.

E. Provide servicing and lubrication schedule, and list of lubricants required.
F. Include manufacturer's printed operation and maintenance instructions.
G. Include sequence of operation by controls manufacturer.
H. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams

required for maintenance.
I. Additional Requirements:  As specified in individual product specification sections.

3.05 ASSEMBLY OF OPERATION AND MAINTENANCE MANUALS
A. Assemble operation and maintenance data into durable manuals for Owner's personnel use,

with data arranged in the same sequence as, and identified by, the specification sections.
B. Where systems involve more than one specification section, provide separate tabbed divider for

each system.
C. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic

covers; 3 inch maximum ring size.  When multiple binders are used, correlate data into related
consistent groupings.

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

E. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of
Architect, Consultants, Contractor and subcontractors, with names of responsible parties.

F. Tables of Contents:  List every item separated by a divider, using the same identification as on
the divider tab; where multiple volumes are required, include all volumes Tables of Contents in
each volume, with the current volume clearly identified.

G. Dividers:  Provide tabbed dividers for each separate product and system; identify the contents
on the divider tab; immediately following the divider tab include a description of product and
major component parts of equipment.

H. Text:  Manufacturer's printed data, or typewritten data on 24 pound paper.
I. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to

size of text pages.
J. Arrangement of Contents:  Organize each volume in parts as follows:

1. Project Directory.
2. Table of Contents, of all volumes, and of this volume.
3. Operation and Maintenance Data:  Arranged by system, then by product category.

a. Source data.
b. Product data, shop drawings, and other submittals.
c. Operation and maintenance data.
d. Field quality control data.
e. Photocopies of warranties and bonds.

4. Design Data:  To allow for addition of design data furnished by Architect or others, provide
a tab labeled "Design Data" and provide a binder large enough to allow for insertion of at
least 20 pages of typed text.
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K. One (1) electronic copy of the Operation and Maintenance Manuals shall be placed on a CD,
Thumb Drive, or other form of Mass Storage Device, for the Owners use.  Files must be in a
PDF format or format approved by the Owner.

3.06 WARRANTIES AND BONDS
A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers,

and manufacturers, within 10 days after completion of the applicable item of work.  Except for
items put into use with Owner's permission, leave date of beginning of time of warranty until
Date of Substantial completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.
C. Co-execute submittals when required.
D. Retain warranties and bonds until time specified for submittal.
E. Manual:  Bind in commercial quality 8-1/2 by 11 inch three D side ring binders with durable

plastic covers.
F. Cover:  Identify each binder with typed or printed title WARRANTIES AND BONDS, with title of

Project; name, address and telephone number of Contractor and equipment supplier; and
name of responsible company principal.

G. Table of Contents:  Neatly typed, in the sequence of the Table of Contents of the Project
Manual, with each item identified with the number and title of the specification section in which
specified, and the name of product or work item.

H. Separate each warranty or bond with index tab sheets keyed to the Table of Contents listing.
 Provide full information, using separate typed sheets as necessary.  List Subcontractor,
supplier, and manufacturer, with name, address, and telephone number of responsible
principal.

END OF SECTION
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SECTION 01 79 00
DEMONSTRATION AND TRAINING

PART 1  GENERAL
1.01 SUMMARY

A. Training of Owner personnel in care, cleaning, maintenance, and repair is required for:
1. Finishes, including flooring, wall finishes, ceiling finishes.
2. Items specified in individual product Sections.

1.02 RELATED REQUIREMENTS
A. Section 01 78 00 - Closeout Submittals:  Operation and maintenance manuals.
B. Other Specification Sections:  Additional requirements for demonstration and training.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements , for submittal procedures. 
B. Draft Training Plans:  Owner will designate personnel to be trained; tailor training to needs and

skill-level of attendees.
1. Submit to Commissioning Authority for review and inclusion in overall training plan.
2. Submit not less than four weeks prior to start of training.
3. Revise and resubmit until acceptable.
4. Provide an overall schedule showing all training sessions.
5. Include at least the following for each training session:

a. Identification, date, time, and duration.
b. Description of products and/or systems to be covered.
c. Name of firm and person conducting training; include qualifications.
d. Intended audience, such as job description.
e. Objectives of training and suggested methods of ensuring adequate training.
f. Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc.
g. Media to be used, such a slides, hand-outs, etc.
h. Training equipment required, such as projector, projection screen, etc., to be

provided by Contractor.
C. Training Manuals:  Provide training manual for each attendee; allow for minimum of two

attendees per training session.
1. Include applicable portion of O&M manuals.
2. Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not

included in O&M manuals.
3. Provide one extra copy of each training manual to be included with operation and

maintenance data.
D. Training Reports:  

1. Identification of each training session, date, time, and duration.
2. Sign-in sheet showing names and job titles of attendees.
3. Include Commissioning Authority's formal acceptance of training session.

E. Video Recordings:  Submit digital video recording of each demonstration and training session
for Owner's subsequent use.
1. Format:  DVD Disc.
2. Label each disc and container with session identification and date.

1.04 QUALITY ASSURANCE
A. Instructor Qualifications:  Familiar with design, operation, maintenance and troubleshooting of

the relevant products and systems.  
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1. Provide as instructors the most qualified trainer of those contractors and/or installers who
actually supplied and installed the systems and equipment.

2. Where a single person is not familiar with all aspects, provide specialists with necessary
qualifications.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 TRAINING - GENERAL

A. Commissioning Authority will prepare the Training Plan based on draft plans submitted.
B. Conduct training on-site unless otherwise indicated.
C. Owner will provide classroom and seating at no cost to Contractor.
D. Do not start training until Functional Testing is complete, unless otherwise specified or

approved by the Commissioning Authority.
E. Provide training in minimum two hour segments.
F. The Commissioning Authority is responsible for determining that the training was satisfactorily

completed and will provide approval forms.
G. Training schedule will be subject to availability of Owner's personnel to be trained; re-schedule

training sessions as required by Owner; once schedule has been approved by Owner failure to
conduct sessions according to schedule will be cause for Owner to charge Contractor for
personnel "show-up" time.

H. Review of Facility Policy on Operation and Maintenance Data:  During training discuss:
1. The location of the O&M manuals and procedures for use and preservation; backup

copies.
2. Typical contents and organization of all manuals, including explanatory information,

system narratives, and product specific information.
3. Typical uses of the O&M manuals.

I. Product- and System-Specific Training:
1. Review the applicable O&M manuals.
2. For systems, provide an overview of system operation, design parameters and

constraints, and operational strategies.
3. Review instructions for proper operation in all modes, including start-up, shut-down,

seasonal changeover and emergency procedures, and for maintenance, including
preventative maintenance.

4. Provide hands-on training on all operational modes possible and preventive maintenance.
5. Emphasize safe and proper operating requirements; discuss relevant health and safety

issues and emergency procedures.
6. Discuss common troubleshooting problems and solutions.
7. Discuss any peculiarities of equipment installation or operation.
8. Discuss warranties and guarantees, including procedures necessary to avoid voiding

coverage.
9. Review recommended tools and spare parts inventory suggestions of manufacturers.
10. Review spare parts and tools required to be furnished by Contractor.
11. Review spare parts suppliers and sources and procurement procedures.

J. Be prepared to answer questions raised by training attendees; if unable to answer during
training session, provide written response within three days.

END OF SECTION
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SECTION 02 41 00
DEMOLITION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Selective demolition of built site elements.
B. Selective demolition of building elements for alteration purposes.
C. Abandonment and removal of existing utilities and utility structures.
D. Protection of designated vegetation.

1.02 RELATED REQUIREMENTS
A. Section 01 11 00 - Summary of Work:  Limitations on Contractor's use of site and premises.
B. Section 01 11 00 - Summary of Work:  Sequencing and staging requirements.
C. Section 01 50 00 - Temporary Facilities and Controls:  Site fences, security, protective barriers,

and waste removal.
D. Section 01 70 00 - Execution and Closeout Requirements:  Project conditions; protection of

bench marks, survey control points, and existing construction to remain; reinstallation of
removed products; temporary bracing and shoring.

E. Section 31 10 00 - Site Clearing:  Vegetation and existing debris removal.
F. Section 31 22 00 - Grading:  Fill material for filling holes, pits, and excavations generated as a

result of removal operations.
G. Section 31 23 23 - Fill:  Fill material for filling holes, pits, and excavations generated as a result

of removal operations.
1.03 REFERENCE STANDARDS

A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2022, with Errata (2021).

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Site Plan:  Showing:

1. Vegetation to be protected.
2. Areas for temporary construction and field offices.

C. Project Record Documents:  Accurately record actual locations of capped and active utilities
and subsurface construction.

PART 2  PRODUCTS 
2.01 MATERIALS

A. Fill Material:  As specified in Section 31 23 23 - Fill.
1. Recyclable Fill:  Concrete and masonry products from on site demolition:

a. Remove reinforcing and separate to salvaged metals.
b. Remove brick and clay masonry.
c. Crush concrete and masonry waste to less than 3 inch in each direction.
d. Material subject to the approval by representative of the testing agency.

B. Aggregates:  As specified in Section 32 1123 Aggregate Base and Surfacing
1. Recyclable Aggregate:  Concrete and masonry products from on site demolition:

a. Remove reinforcing and separate to salvaged metals.
b. Remove brick and clay masonry.
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c. Crush concrete and masonry waste to less than 1 1/2 inch in each direction.
d. Crush concrete and masonry waste with at least four (4) parts of specified aggregate

for each part of concrete waste.
e. Material subject to the approval by representative of the testing agency.

2. Use of Reclaimed Base:
a. Contractor may use a blend of new material in combination with reclaimed aggregate

material.
b. Material subject to the approval by representative of the testing agency.

PART 3  EXECUTION
3.01 SCOPE

A. Remove paving and curbs as required to accomplish new work.
B. Within area of new construction, remove foundation walls and footings in their entirety.
C. Remove concrete slabs on grade within site boundaries.
D. Remove manholes and manhole covers, curb inlets and catch basins.

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS
A. Comply with applicable codes and regulations for demolition operations and safety of adjacent

structures and the public.
1. Obtain required permits.
2. Comply with applicable requirements of NFPA 241.
3. Use of explosives is not permitted.
4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be

removed; do not allow worker or public access within range of potential collapse of
unstable structures.

5. Provide, erect, and maintain temporary barriers and security devices.
6. Use physical barriers to prevent access to areas that could be hazardous to workers or

the public.
7. Conduct operations to minimize effects on and interference with adjacent structures and

occupants.
8. Do not close or obstruct roadways or sidewalks without permit.
9. Conduct operations to minimize obstruction of public and private entrances and exits; do

not obstruct required exits at any time; protect persons using entrances and exits from
removal operations.

10. Obtain written permission from owners of adjacent properties when demolition equipment
will traverse, infringe upon or limit access to their property.

B. Do not begin removal until receipt of notification to proceed from Owner.
C. Do not begin removal until built elements to be salvaged or relocated have been removed.
D. Protect existing structures and other elements that are not to be removed.

1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

E. Dust Control:  Execute work by methods to minimize raising dust from construction operations.
 Provide positive means to prevent air-borne dust from dispersing into atmosphere and over
adjacent property.

F. Minimize production of dust due to demolition operations; do not use water if that will result in
ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.

G. If hazardous materials are discovered during removal operations, stop work and notify Architect
and Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's,
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and mercury.
H. Perform demolition in a manner that maximizes salvage and recycling of materials.

1. Dismantle existing construction and separate materials.
2. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection

point or point of reuse.
I. Partial Removal of Paving and Curbs:  Neatly saw cut at right angle to surface.

3.03 EXISTING UTILITIES
A. Coordinate work with utility companies; notify before starting work and comply with their

requirements; obtain required permits.
B. Protect existing utilities to remain from damage.
C. Do not disrupt public utilities without permit from authority having jurisdiction.
D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7

days prior written notification to Owner.
E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at

least 3 days prior written notification to Owner.
F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of

utility type; protect from damage due to subsequent construction, using substantial barricades if
necessary.

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of
disconnected and abandoned utilities.

H. Prepare building demolition areas by disconnecting and capping utilities outside the demolition
zone; identify and mark utilities to be subsequently reconnected, in same manner as other
utilities to remain.

3.04 SELECTIVE DEMOLITION FOR ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and

existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Architect before disturbing existing installation.
3. Beginning of demolition work constitutes acceptance of existing conditions that would be

apparent upon examination prior to starting demolition.
B. Separate areas in which demolition is being conducted from other areas that are still occupied.

1. Provide, erect, and maintain temporary dustproof partitions of construction specified in
Section 01 50 00  .

C. Remove existing work as indicated and as required to accomplish new work.
1. Remove items indicated on drawings.

D. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and
Telecommunications ):  Remove existing systems and equipment as indicated.
1. Maintain existing active systems that are to remain in operation; maintain access to

equipment and operational components.
2. Where existing active systems serve occupied facilities but are to be replaced with new

services, maintain existing systems in service until new systems are complete and ready
for service.

3. Verify that abandoned services serve only abandoned facilities before removal.
4. Remove abandoned pipe, ducts, conduits, and equipment, including those above

accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification.
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E. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.

3.05 SALVAGE BY CONTRACTOR
A. Contractor shall remove and deliver items shown on the drawings to be salvaged for

reuse/reinstallation or delivery to the owner.
1. Obtain sign receipt when salvaged items have been delivered to the owner.

3.06 PROTECTION OF EXISTING TO REMAIN
A. Protect designated items to remain as indicated on the drawings.
B. Protect vegetation including trees and shrubbery as indicated on the drawings.
C. Perform cutting to accomplish removals neatly.

3.07 DAMAGED WORK
A. Restoration:  If work to remain is damaged or destroyed due to subsequent

construction/demolition operations, compensate or replace at no cost to Owner .
B. Vegetation Restoration:  If vegetation outside removal limits or within specified protective

fences is damaged or destroyed due to subsequent construction/demolition operations,
compensate or replace at no cost to Owner .
1. Trees and vegetation will be considered dead when main leader has died back or when 25 

percent or more of crown has died .
2. If a tree is deemed damaged or dead by the owner's representative, $500 per caliper inch

of tree will be assessed.
3.08 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.
B. Remove from site all materials not to be reused on site; do not burn or bury .
C. Recycling, Salvage, and Reuse:

1. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as
economically feasible.

2. Recyclable Fill:  Concrete and masonry products from on site demolition:
a. As specified in Section 31 23 23 Fill
b. Remove reinforcing and separate to salvaged metals.
c. Remove brick and clay masonry.
d. Crush concrete and masonry waste to less than 3 inch in each direction.
e. Material subject to the approval by representative of the testing agency.

3. Recyclable Aggregate:  Concrete and masonry products from on site demolition:
a. As specified in Section 32 11 23 Aggregate Base and Surfacing
b. Remove reinforcing and separate to salvaged metals.
c. Remove brick and clay masonry.
d. Crush concrete and masonry waste to less than 1 1/2 inch in each direction.
e. Material subject to the approval by representative of the testing agency.

4. Use of Reclaimed Asphalt Base:
a. As specified in Section 32 11 23 Aggregate Base and Surfacing
b. Material subject to the approval by representative of the testing agency.

5. Reclaimed Pavement:
a. As specified in Section 32 12 16 Asphalt Paving
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D. Leave site in clean condition, ready for subsequent work.
E. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 03 15 21
UNDER SLAB VAPOR/TERMITE/GAS BARRIER

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Water Vapor  barrier sheet.
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Vapor barrier placement under concrete slab-on-
grade.

B. Section 32 11 23 - Aggregate and Base Surfacing:  Aggregate base preparation.
1.03 REFERENCE STANDARDS

A. ASTM E1643 - Standard Practice for Selection, Design, Installation and Inspection of Water
Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs; 2011.

B. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with
Soil or Granular Fill under Concrete Slabs; 2011.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B.  Product Data:  Submit manufacturers' data on manufactured products showing compliance

with specified requirements.
C. Manufacturer's Installation Instructions.
D. Installer  Qualifications: Company specializing in performing work of the type specified and with

minimum five  years of documented  experience .
E. Summary of test results per paragraph 9.3 of ASTM E1745
F. Manufacturer's samples and literature.
G. Manufacturers installation instructions for placement, seaming, penetration prevention and

repair, and perimeter seal per ASTM E1643.
H. Provide third party documentation that all testing was performed on a single production roll per

ASTM E1745 Section 8.1.
I. Warranty:  Submit warranty and ensure that forms have been completed in Owner's name.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing this type of work and:

1. Having minimum of five (5) years documented  experience.
2. Pre-pour inspection shall be completed by a representative of the manufactured material

prior to placing of concrete. If time does not allow, representative from Architects office
shall be on site to inspect prior to placing concrete.

1.06 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS
2.01 UNDER-SLAB VAPOR BARRIER

A. Vapor  Barrier:
1. Manufacturers:

a. Basis of Design:
1) Stego Wrap Vapor Barrier (15 mil); Stego Industries, LLC;

www.stegoindustries.com.
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b. Approved Manufacturer's
1) Viper ll Under Slab Vapor Barrier (15 mil); ISI Building Products; www.isibp.com
2) Viaflex Vaporblock VB15 (15 mil); Viaflex Inc; www.viaflex.com
3) Moistop Ultra Under Slab Vapor Barrier (15 mil); Henry; www.henry.com
4) Yellow Guard Under Slab Vapor Barrier (15 mil); Husky Yellow Guard;

www.yellowguard.com
5) Substitutions: Not permitted .

2. Vapor  barrier and installation accessories for installation under concrete slabs, per ASTM
E1745; The use of single ply polyethylene is strictly prohibited.

3. Materials:
a. Installation: Comply with ASTM E1643.
b. Maintain permeance of less than 0.01 Perms as tested in accordance with mandatory

conditioning test per ASTM E1745, Section 7.1 (7.1.1 - 7.1.5)
c. Strength: Meeting or exceeding strength per ASTM E1745, Class A
d. Minimum Thickness: 15 Mils 
e. Accessory Products: Vapor retarder manufacturer's recommended tape, adhesive,

mastic, prefabricated boots, etc., for sealing seams and penetrations.
4. Vapor  Barrier Accessories:

a. Seams: Stego Tape
b. Sealing Penetrations of Vapor Barrier: Stego Mastic & Stego Tape
c. Perimeter Edge seal:

1) Stego Crete Claw
2) Stego Term Bar
3) Stego Tack Tape, double sided tack tape

d. Penetration Prevention: Beast Foot by Stego Industries, LLC.
e. Vapor Barrier Safe Screed System; Beast Screed by Stego Industries, LLC.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that soil surfaces are unfrozen.
B. Verify final grading is complete.
C. Ensure that subsoil / subbase is approved by Architect or Geo-technical Engineer before

beginning installation.
3.02 INSTALLATION - BARRIER SHEET

A. Comply with ASTM E1643.
B. Lap joints 6 inches, minimum.  Seal joints, seams, penetrations, and edges at adjacent

materials with manufacturer's recommended products and follow manufacturer's written
instructions.

C. Install barrier in accordance with ASTM E1643.
1. Unroll vapor barrier with the longest dimension parallel with the direction of the concrete

placement and face laps away from the expected direction of the placement of concrete
whenever possible.

2. Extend barrier to the perimeter of the slab and turn up. Terminate barrier at the top of the
slab, otherwise;
a. at a point acceptable to the structural engineer,
b. where obstructed by impediments such as dowels, waterstops, or any other site

condition requiring early termination of the vapor barrier.
3. At a point of termination, seal vapor barrier to the foundation wall, grade beam, or slab

itself.
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a. Seal vapor barrier to the entire slab perimeter using Crete Claw material per
manufacturer's instructions.

b. Seal vapor barrier to the entire perimeter wall or footing / grade beam with double
sided Tack Tape, or both Term Bar and Tack Tape per manufacturer's instructions.

c. Ensure the concrete is clean and dry prior to adhering tape.
4. Apply seam tap / Crete Claw to clean and dry vapor barrier.
5. Seal all penetrations (including pipes) per manufacturer's instructions.
6. For interior forming applications, avoid the use of non-permanent stakes driven through

the vapor barrier. Use blunt end and or threaded nail stakes (screed pad post) and insert
into Beast Foot. Ensure Beast Foot's peel-and-stick adhesive base is fully adhered to the
vapor barrier.

7. If non-permanent stakes must be driven through the vapor barrier, repair as
recommended by vapor barrier manufacturer.

8. Use reinforcing bar supports with base section that eliminate or minimize the potential of
puncture of the vapor barrier.

9. Repair damaged areas with vapor barrier material of same or better permeance, puncture,
and tensile strength.

10. For vapor barrier-safe concrete screeding applications, install Beast Screed (vapor barrier-
safe screed system) per manufacturer's instructions prior to placing concrete.

3.03 PROTECTION
A. Protect sheet materials from damage after completed installation.
B. Repair damage to installed sheet materials with manufacturer's recommended products and

according to the manufacturer's written instructions.
END OF SECTION



This page intentionally left blank



 
24054.02 Tipp City Schools New 
Bus Maintenance Building 
Construction Documents 

Cast-in-Place Concrete  
03 30 00 - 1  

February 07, 2025 

 

SECTION 03 30 00 

CAST-IN-PLACE CONCRETE 

PART 1  GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions, and Division 01 Specifications, apply to this Section. 

1.02 DESCRIPTION 

A. Basic specification: Perform work of this Section according to ACI 301-16, "Specifications 
for Structural Concrete", except as specifically modified herein.  

B. Work included:  All cast-in-place concrete work shown on the Drawings and required by 
these Specifications.  Allow for the installation of cast-in items furnished under other 
Sections.  Install anchor bolts for structural steel.  Provide and install dowels for masonry 
walls. 

C. Related work specified elsewhere:  The general provisions of the Contract apply to the 
work of this Section, as though reproduced herein.  Carefully examine all other Sections 
and all Drawings for related work such as concrete pads, piers, curbs, and bases 
required for equipment of all trades.  Coordinate dimensions and details of equipment 
being supplied, prior to placing concrete.  Cooperate with other trades who will provide 
and install items of work (sleeves, piping, conduit, inserts, etc.) to be cast in the concrete. 
Place no concrete until all such items are in place. 

1.03 QUALITY ASSURANCE 

A. Reference standards: 
1. ACI 301, Specifications for Structural Concrete 
2. ACI 318, Building Code Requirements for Structural Concrete. 
3. ACI 117, Specification for Tolerances for Concrete Construction and Materials 
4. ACI 347R, Guide to Formwork for Concrete. 
5. ACI 302.1R, Guide to Concrete Floor and Slab Construction. 
6. “Placing Reinforcing Bars", CRSI & WCRSI Recommended Practices. 
7. ACI 439.5R, Comprehensive Guide for the Specification, Manufacture and 

Construction Use of Welded Wire Reinforcement. 
8. ACI 304R, Guide for Measuring, Mixing, Transporting, and Placing Concrete. 
9. ACI 305.1, Specification for Hot Weather Concreting. 
10. ACI 306R, Guide to Cold Weather Concreting. 
11. ACI Field Reference Manual, SP-15. 
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1.04 SUBMITTALS 

A. Submit a mix design for each type of concrete mix required in accordance with ACI 301, 
Section 1.5.  
1. Acceptable methods of determining concrete proportions shall be in accordance 

with one of the following methods per ACI 301, Section 4: 
a. Establish based on previous field strength test data with standard 

deviation calculations. 
b. Establish based on trial mixtures with tested strength data relative to 

each mix design. 
In either case, provide accurate test data within allowable time periods indicated 
in ACI 301.  Incorrect or missing data will cause for rejection of submittals. 

B. Submit Placing Drawings for all reinforcing.  Indicate strength, size, and details of all bar 
reinforcing, and style and specification of all welded wire fabric.  Details must indicate 
clear cover used to determine chair heights. 

C. Submit test data for aggregates proposed for use, indicating source and compliance with 
specification requirements. 

D. Submit product literature for admixtures and curing compounds proposed for use. 

E. Submit product literature on all proprietary materials. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Cement:  Portland Cement, ASTM C150, Type I or Type II, ASTM C1157, Type LH or 
GU, or ASTM C595 Type IL.  All cement to be from the same mill. 

B. Supplementary Cementitious Materials 
1. Fly Ash:  ASTM C618, Type C or F 
2. Ground Granulated Blast-Furnace Slag, GGBF Slag:  ASTM C989, Grade 100 or 

120 
3. Silca Fume, Microsilica: ASTM C1240 

C. Water:  Potable. 

D. Aggregates:   
1. Normal weight aggregates: conform to ASTM C33, (4.2.1.2).  
2. Coarse aggregate: Gradation #57. 
3. For architecturally exposed concrete, use a single source of uniform quality 

throughout the work. 
4. Use crushed limestone coarse aggregate for all slabs and exterior exposed 

concrete. 

E. Admixtures, where required or permitted per ACI 301, Section 4: 
1. Water-Reducing:  ASTM C494, Type A or D. 
2. Mid-Range Water-Reducing admixture:  ASTM C494, Type A. 
3. Air-entraining:  ASTM C260 (4.2.1.4). 
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4. High-Range Water-Reducing admixture (Superplasticizer): ASTM C494, Type F 
or G. 

5. Non-Chloride, Non-Corrosive accelerator:  ASTM C494, Type C or E. 
6. Fly Ash: ASTM C618, Type C or F. 
7. Ground Granulated Blast-Furnace Slag, GGBF Slag:  ASTM C989.  
8. Calcium Chloride and admixtures containing more than 0.06% chloride ions are 

NOT permitted. 
9. Use of admixtures other than those listed will be permitted only when approved 

prior to bid. 

F. Reinforcing: 
1. Deformed bars - Uncoated:  ASTM A615 or A706. Minimum yield strength to be 

60 ksi. 
2. Welded Wire Fabric:   

a. Plain welded wire reinforcement:  ASTM A1064.  Provide in sheet form 
for all uses other than slabs-on-grade.  Minimum yield strength is to be 
65 ksi. 

b. Lap sheets a minimum distance of cross wire spacing plus two inches. 
3. Smooth joint dowel bars:  ASTM A36, plain steel bars, cut true to length with 

square ends. 
4. Reinforcing support accessories:   

a. Provide reinforcement accessories, consisting of bar supports, spacers, 
hangers, chairs, ties, and similar items as required for spacing, 
assembling, and supporting reinforcement in place.  Conform with CRSI 
RB4.1 and Manual of Standard Practice and the following requirements: 

b. For footings, grade beams, and slabs on grade, provide supports with 
precast concrete or mortar bases or plates or horizontal runners where 
wetted base materials will not support chair legs. 

c. For exposed-to-view concrete surfaces, where legs of supports are in 
contact with forms or are in close proximity to finish surfaces, provide 
supports with legs which are galvanized, plastic-protected, or stainless 
steel. 

G. Premolded expansion joint filler:  ASTM D1751. 

H. Curing and Sealing Compound (VOC Compliant, 350 g/l):  Liquid type membrane-forming 
curing compound, clear styrene acrylate type complying with ASTM C1315, Type I, Class 
B, 25% solids content minimum.  Moisture loss shall be not more than 0.40 kg/m2 when 
applied at 300 ft2/gal.  Manufacturers’ certification is required.  Do not apply to surfaces 
that are to receive subsequent cementitious toppings, sealers, hardeners, ceramic tile 
resilient flooring, vinylbacked carpet, wood, terrazzo, epoxy or urethane overlays or 
adhesives, or other coating or finishing products.  Subject to project requirements, 
provide one from the following manufacturers: 
1. BASF Construction Chemicals. 
2. Euclid Chemical Company. 
3. W.R. Meadows 

I. Curing Compound (Strippable):  The compound shall conform to ASTM C309 and is to be 
used on slabs that are to receive subsequent applied finishes and where noted on the 
drawings.  Install in strict accordance with the manufacturer’s recommendations and 
supervision.  Verify compound is compatible with the applied finish prior to placement.  
Subject to project requirements, provide one from the following manufacturers: 
1. BASF Construction Chemicals. 
2. Euclid Chemical Company. 
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3. W.R. Meadows 

J. Grout for masonry core fill:  ASTM C476, coarse type. 

K. Grout under steel base plates and bearing plates:  Non-shrinking, non-metallic, with 
minimum 28-day strength of 5,000 psi, when mixed to a fluid consistency.  Subject to 
project requirements, provide one from the following manufacturers: 
1. BASF Construction Chemicals. 
2. Euclid Chemical Company. 
3. Kaufman Company. 

L. Vapor Retarder: 
1. Conform to ASTM E1745 “Standard Specification for Plastic Water Vapor 

Retarders Used in Contact with Soil or Granular Fill under Concrete Slabs”, 
Class A.   

2. Vapor retarders are required under all slabs on grade which are to receive 
moisture-sensitive floor covering, and in humidity-controlled areas.  Vapor 
retarders are not required under industrial slabs on grade nor under those in non-
humidity-controlled areas. 

3. Vapor retarder shall be installed in accordance with ASTM E1643 Standard 
Practice for Installation of Water Vapor Retarders Used in Contact with Earth or 
Granular Fill under Concrete Slabs.  The vapor retarder/barrier shall be a 
minimum of 15 mils thick and placed directly on the granular fill, below the 
concrete floor slab.  Lap joints a minimum of 6 inches and seal with 
manufacturer’s recommended tape or adhesive. 

M. Granular fill below slabs on grade:  Provide as recommended in project specific soils 
report.  If soils report is not provided for project, use 4” deep of compacted ODOT 304 or 
approved equivalent AASHTO dense graded base course. 

N. Structural Bonding Compound: Epoxy adhesive, 100% solids, two-component material 
suitable for use on dry or damp surface.  Subject to project requirements, provide one 
from the following manufacturers: 
1. Euclid Chemical Company. 
2. Kaufman Company. 
3. Sika Corporation. 

O. Patching Compound, Epoxy Type:  100% solids, suitable for use on dry or damp surface.  
Subject to project requirements, provide one from the following manufacturers: 
1. Euclid Chemical Company. 
2. Sika Corporation. 
3. W.R. Meadows 

P. Patching Compound, Cementitious Type: Subject to project requirements, provide one 
from the following manufacturers: 
1. Euclid Chemical Company. 
2. Sika Corporation. 
3. W.R. Meadows 

Q. Curing sheets for wet curing – the following materials are approved: 
1. Sisalcraft Sk-10 (C171). 
2. Burlap 
3. Filter Fabric (8-ounce minimum) 
4. Visqueen plastic, 8 mils minimum. 
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5. Bur-lene curing blankets. 

2.02 MIXES 

A. The following mixes of concrete are required: 
 

Mix Usage f’c at 28 days 
Exposure 

Class 

Maximum 
Water 

Cementitious 
Ratio Air Content 

Lean Concrete, & Mud Slabs 2,000 PSI F0 --- --- 

Footings & Interior Column Piers 3,500 PSI F1 0.55 optional 

Interior Slabs on Grade 4,000 PSI F0 0.45 optional 

Exterior Foundation Stem Walls, 
Foundation Walls, & Exterior 
Column Piers 

4,500 PSI F2, C1 0.45 5%-7% 

Exterior, Unreinforced Slabs on 
Grade and Exterior Concrete Not 
Otherwise Identified 

4,500 PSI F2, C1 0.45 5%-7% 

Concrete Mix Notes: 
1) Exposure class requirements are achieved through the F’c, w/cm, and air content requirements 

provided to ensure adequate durability conforms to Freeze/Thaw exposures (F) or Corrosive 
exposures (C).  

2) For all slab mixes, provide a minimum cementitious content of 520 lbs. 
3) Slump:  Maximum 5" for all members.  If a superplasticizer is used, initial slump to be 3", 

increased to 8" maximum after addition (at the job site) of the superplasticizer. 
4) Fly ash is permitted in all mixes but shall not exceed 25% of cement weight indicated above and 

can be included in the water-to-cementitious ratio.  
5) Ground granulated blast-furnace slag is permitted in all mixes but shall not exceed 35% of the 

cement weight indicated above and can be included in the water-to-cementitious ratio. 
6) Silica fume (microsilica) is permitted in all mixes but shall not exceed 10% of the cement weight 

indicated above and can be included in the water-to-cementitious ratio. 
7) Total supplemental cementitious material shall not exceed 35% of the total cement weight.  
8) Mixes to be pumped are to be so identified on the mix design submittal.  All pumped mixes are to 

have a mid-range or high-range water reducer. 
9) Concrete for slabs on grade must include a mid-range or high-range plasticizer.  
10) All admixtures (other than superplasticizer) are to be added at the batch plant.  Superplasticizers, 

designed for addition to the mix at the plant, may be added at the batch plant with verification 
from the Engineer of Record and verification that the water-to-cement ratio has not been 
exceeded. 

11) Maximum water-soluble chloride ion content shall not be more than the ACI limits set forth for 
defined corrosion classes.   

PART 3  EXECUTION 

3.01 SURFACE CONDITIONS 

A. Verify that excavations are free of water and ice, are of the required dimensions, and 
have been approved by the Soils Engineer, prior to placing concrete. 
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B. Determine field conditions by actual measurement. 

C. Notify Architect not less than 24 hours in advance of placing concrete. Place concrete 
only when Construction Manager is present, unless this requirement is specifically 
waived. 

3.02 FORMWORK AND REINFORCING 

A. All formwork shall follow the guidelines of ACI 347R resulting in final formed surfaces 
within the tolerances of ACI 117. 

B. Footings may be cast against earth cuts when soil conditions permit.  

C. Removal of forms and shoring: 
1. Remove no forms within 24 hours after placement. 

D. Reinforcing: 
1. Welding of reinforcing is prohibited, except where shown. 
2. Use plastic-tipped or stainless-steel bar supports for surfaces exposed to view in 

finished structure. 

3.03 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.  Use setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 
1. Install all embeds shown on contract documents. 
2. Install sleeves for mechanical, electrical, and plumbing penetrations. 

B. Aluminum conduit shall not be installed in concrete. 

3.04 DELIVERY AND PLACEMENT   

A. Preparation before placement: 
1. Remove all debris from forms and deck. Clean steel deck of grease, oil, and 

other substances that would reduce bond to concrete. 
2. Standing water shall be removed from place of deposit before concrete is placed. 
3. Do not use additives or salts to remove ice. Non-chloride deicers may be used. 
4. In cold weather, comply with ACI 306R; maintain temperature of forms and 

reinforcing within a range of 55 - 90 degrees F. 
5. In hot weather, comply with ACI 305.1. 

B. Delivery is to conform to ASTM C94. 
1. Delivery tickets to contain the following, in addition to the information required by 

C94: 
2. Reading of revolution counter at first addition of water. 
3. Type and brand of cement and supplementary cementitious materials. 
4. Cementitious content. 
5. Total water content by producer. 
6. Maximum size of aggregate. 
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7. Secure Architect's written approval if non-agitating type equipment is to be used 
for transportation. 

8. ASTM C94 requires discharge within 1-1/2 hours or 300 revolutions; whichever 
comes first, after the introduction of water to cement and aggregates, or the 
introduction of cement to the aggregates. Architect may require an earlier 
discharge during hot weather, or when high-early strength cement is being used.   

C. Water addition at the site will not be permitted, except when the approved mix design has 
been formulated to allow for on-site addition of water.  Water may only be added by 
personnel authorized by the Architect/Engineer and Concrete Producer.  

D. Conveying: Keep delivery carts and buggies on runways; do not allow them to bear on 
reinforcing or uncured concrete.  

E. Placement. 
1. Place within 6 feet of final position. Spreading with vibrators is prohibited. 
2. In walls and columns, deposit concrete in uniform horizontal layers, with a 

maximum depth of 4 feet (18 inches for architectural concrete). 
3. Maximum free fall without chutes or elephant trunks to be 5 feet (3 feet for 

architectural concrete). 
4. Place concrete continuously to a designed joint such that no concrete will be 

placed on concrete which has hardened sufficiently to cause the formation of 
cold joints or planes of weakness. 

5. Concrete shall be consolidated per guidelines in ACI 309.2R. 

F. Records: Keep a complete log of pours, including date, location, quantity, weather, and 
identification of test cylinders for each pour. 

3.05 JOINTING 

A. Interior slabs on grade: 
1. Locate control (contraction) joints as shown on the Drawings.  In the absence of 

information on Drawings, locate at openings, walls, columns, grid lines, and 
inside corners.  The maximum spacing of contraction (control) joints, for 
reinforced and unreinforced slabs, is to be 6 times the square root of the slab 
thickness (i.e. for a 4-inch slab the maximum spacing is 12 feet).  Cut joints ¼ 
times the slab thickness.  The Soff-Cut Saw shall be used immediately after final 
finishing.  A conventional saw shall be used as soon as possible without 
dislodging aggregate.  Schedule slab pours and saw-cutting operations such that 
sawing is completed prior to onset of shrinkage cracking. 

2. Provide isolation joints at columns (½ inch thick) and at walls (⅛ inch thick).  
Where isolation joint will be exposed to view, set top of joint filler below top of 
slab a distance equal to the filler thickness, to receive sealant.  Where not 
exposed to view, set top of filler flush with top of slab. 

B. Exterior slabs on grade:  Locate joints as shown on Drawings.  In the absence of 
information on Drawings, provide the following (for sidewalks only): 
1. Expansion joints:  Full depth, with ½ inch joint filler, where slabs abut vertical 

surfaces at intersections of sidewalks, at abrupt changes in width, and at a 
spacing not exceeding 30 feet. 

2. Control joints:  Tooled, 1 inch deep, 4'-0" to 6'-0" on center between expansion 
joints. 
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3.06 FINISHES 

A. Schedule of finishes on flatwork per ACI 301, section 5 is as follows: 
1. Typical interior floor areas to receive carpet, resilient floor covering, or to remain 

exposed - troweled finish. 
2. Interior floor areas to receive terrazzo, quarry tile, or ceramic tile - floated finish. 
3. Exterior slabs - broom finish. 

B. Surfaces of floor slabs shall be finished to the following tolerances, per ACI 117: 
1. Minimum flatness of F(f) 30, and a minimum levelness of F(l) 20, are required for 

typical slabs on grade.  Preceding values are average values to be obtained over 
a given area.  Minimum local values (one-half bay) of F(f) 25 and F(l) 17 shall be 
obtained. 

C. Determination of the flatness and levelness of a concrete slab shall be made on the day 
following placement of the first concrete pour.  Tests shall be made in accordance with 
ASTM E115.  After it is established that proper procedures are being utilized to obtain the 
desired results, flatness/levelness test shall be performed only as directed by the Owner. 

D. Any bay not conforming to the above flatness and levelness requirements is subject to:  
repair, or removal; replacement; and retesting; at no expense to the Owner. 

E. “F Numbers" shall be submitted to the Owner and Architect immediately after they are 
determined by the testing laboratory. 

3.07 CURING AND PROTECTION 

A. Curing: 
1. Interior slab areas that will receive non-moisture sensitive terrazzo, ceramic tile, 

quarry tile, or a liquid sealer/densifier, are to be moist-cured for a minimum of 7 
days, without the use of a curing compound. 

2. Interior slab on grade areas which will receive moisture sensitive floor coverings 
are to be cured with plastic sheeting, conforming to ASTM C171, for 7 days.  
Edges and joints are to be sealed.  Rewetting of the slab at any time during 
construction should be avoided. 

3. All other slab areas which will receive non-moisture sensitive floor coverings may 
be either moist-cured or receive an application of curing compound, except that 
when concrete above grade is placed in the open, and the air temperature 
exceeds 60 ºF, the concrete is to be moist-cured for the first 24 hours. 

4. Whichever curing method is used, it is to commence immediately after 
placement.  Do not allow curing to be delayed overnight. 

5. Prevent excessive moisture loss from formed surfaces.  If forms are removed 
before 7 days have elapsed, cure the formed surfaces by moist-curing or 
application of curing compound for the remainder of the curing period. 

B. Protection: 
1. When air temperature during placement is less than 40 ºF, or will be within 24 

hours, temperature of concrete as placed is to be between 50 ºF and 90 ºF 
(55 ºF and 90 ºF for sections less than 12 inches thick) and a non-chloride 
accelerator shall be used.  Maintain concrete temperature within these limits for 
the full curing period of 7 days. 
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2. When air temperature during placement is greater than 80 degrees, a water-
reducing retarder shall be used.  Maintain concrete temperature below 90 deg F 
at time of placement. Chilled mixing water or chopped ice may be used to control 
temperature, provided water equivalent of ice is calculated to total amount of 
mixing water. Using liquid nitrogen to cool concrete is Contractor's option. 

3.08 CLEANING AND REPAIR 

A. Repair any slabs that do not meet the finish requirements. The Architect will determine 
whether grinding, filling of cracks, or patching and leveling procedures are required. 

B. For slabs that are dusting, or showing other signs of improper curing, any corrective 
measures attempted will be subject to prior approval of the Architect and will be 
performed at Contractor's expense. These may include additional applications of 
sealer/densifier, or grinding, or covering with specified repair topping. 

C. Immediately prior to final acceptance, remove from all interior and exterior surfaces that 
are exposed to view, any stain-producing elements, such as pyrites, nail, wire, reinforcing 
steel, and form ties. 

D. Remove all stains completely. Use of weak acids or patented cleaners is acceptable, but 
surface is to be completely neutralized after use. 

E. All repairs shall conform to ACI 301, Section 5.3.7 except that the specified bonding com- 
pounds, cementitious, or epoxy repair materials must be used. Repair procedures must 
be submitted and reviewed by the Engineer of Record. 

F. As-cast formed finishes shall be comply with the following: 
1. Concrete surfaces not exposed to view (Surface Tolerance Class D per ACI 117) 

a. Patch voids larger than 1-1/2” wide or ½” deep. 
b. Remove projections larger than 1”. 

2. Concrete surfaces exposed to view (Surface Tolerance Class C per ACI 117) 
a. Patch voids larger than ¾” wide or ½” deep. 
b. Remove projections larger than ½”. 
c. Patch tie holes. 

3.09 ACCEPTANCE 

A. Concrete work with serious honeycombing, form misalignment, or other deviation from 
Contract requirements is subject to rejection per ACI 301, Section 1. 

B. When observations or tests indicate that the Contract requirements have not been met, 
the Contractor is to bear the costs of any additional testing and analysis to determine 
acceptability and also the cost of removal and replacement, if such is required per ACI 
301, Section 1. 

3.10 FIELD QUALITY CONTROL 

A. Inspection and testing shall be in accordance with Special Inspections designated for this 
project as approved by the Building Official.  Special Inspections must be documented 
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with all corrective measures completed to satisfy compliance certificates as deemed 
necessary by the jurisdiction. 

B. All tests and inspection shall be per ACI 301, Section 1.6 
 
 

END OF SECTION 
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SECTION 03 35 11
CONCRETE FLOOR FINISHES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface treatments for concrete floors and slabs.
B. Concrete hardener and sealer

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete:  Finishing of concrete surface to tolerance; floating,

troweling, and similar operations; curing.
B. Section 03 30 00 - Cast-in-Place Concrete:  Curing compounds that also function as sealers.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordinate the work with concrete floor placement and concrete floor curing.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's published data on each finishing product, including information

on compatibility of different products and limitations.
C. Maintenance Data:  Provide data on maintenance and renewal of applied finishes.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Deliver materials in manufacturer's sealed packaging, including application instructions.

1.06 FIELD CONDITIONS
A. Do not finish floors until interior heating system is operational.
B. Maintain ambient temperature of 50 degrees F minimum.

PART 2  PRODUCTS
2.01 CONCRETE FLOOR FINISH APPLICATIONS

A. Liquid Densifier/Hardener
B. Liquid Densifier/Hardener:  Penetrating chemical compound that reacts with concrete, filling the

pores and dustproofing; for application to concrete after set.
1. Composition:  Silicate/Siliconate.
2. VOC content of 100g/L when calculated according to 40 CFR 59 Subpart D.
3. Products:

a. Dayton Superior Corporation;  Pentra-Hard® Guard:  www.daytonsuperior.com/#s
b. Euclid Chemical Company; ULTRASIL LI+:  www.euclidchemical.com/
c. L&M Construction Chemicals, Inc, a subsidiary of Laticrete International, Inc; LiON

HARD:  www.lmcc.com/
d. PROSOCO, Inc;  Consolideck LS:  www.prosoco.com/consolideck/
e. SpecChem, LLC; LithSeal SC:  www.specchemllc.com/#sle
f. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that floor surfaces are acceptable to receive the work of this section.
B. Verify that flaws in concrete have been patched and joints filled with methods and materials

suitable for further finishes.
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3.02 GENERAL
A. Apply materials in accordance with manufacturer's instructions.
B. Surface Preparation:

1. Verify that surface is free of previous coatings, sealers, curing compounds, water
repellents, laitance, efflorescence, fats, oils, grease, wax, soluble salts, residues from
cleaning agents, and other impediments to adhesion.

2. Verify that water vapor emission from concrete and relative humidity in concrete are within
limits established by coating manufacturer.

3. Remove any concrete laitance and patch or fix all cracks and damaged areas.
4. New concrete should be properly cured a minimum of 7 days in accord with ACI 302 by

one of the following methods: water, plastic sheeting, or reinforced paper.
5. Protect adjacent non-coated areas from drips, overflow, and overspray; immediately

remove excess material.
C. Mixing: Mix thoroughly prior to each use.
D. Placement:

1. Apply densifier to point of rejection (by spray, roller, brush or pouring), then scrub the
product using a soft bristle broom or mechanical scrubber. Work in this manner until the
product begins to thicken, rewet with water and work.  Do not allow the product to dry,
apply additional product if needed to keep wet while working. Thoroughly rinse and then
squeegee or brush off excess material until dry.

2. On porous or rough surfaces, a second application may be required.
a. If a second coat is required, immediately apply it in a similar manner as the first coat.

Do not allow the treated surfaces to dry between applications.
E. The use of a mechanical scrubber will increase the effectiveness of the application. The treated

surface will develop a “polished” appearance over time.
3.03 COATING APPLICATION

A. Surface Preparation:
1. Verify that surface is free of previous coatings, sealers, curing compounds, water

repellents, laitance, efflorescence, fats, oils, grease, wax, soluble salts, residues from
cleaning agents, and other impediments to adhesion.

2. Verify that water vapor emission from concrete and relative humidity in concrete are within
limits established by coating manufacturer.

3. Floors to be mechanically prepared (i.e.shotblast, sandblast) to result in a Concrete
Surface Profile (CSP) of between an International Concrete Repair Institute i.e., shotblast,
sandblast, to result in a Concrete Surface Profile (ICRI) CSP #1-2, or the texture of
medium grit sandpaper to ensure proper adhesion.

4. Protect adjacent non-coated areas from drips, overflow, and overspray; immediately
remove excess material.

B. Apply coatings in accordance with manufacturer's instructions, matching approved mock-ups
for color, special effects, sealing and workmanship.

C. Mixing: Mix thoroughly prior to each use.
D. Placement:

1. Apply in uniform, even applications.
2. Surface and ambient temperature is recommended and relative humidity to be within

manufacturers recommend ranges.
3. Two coats are required

a. First Coat: Pour the mixed material onto the floor to be coated. A squeegee can be
used to uniformly spread the epoxy on the surface.  Immediately back roll with a 1/4 -
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3/8 inch phenolic core roller to even out the surface. Avoid over-rolling or over-
working the material.

b. Slip Resistant Surface
1) Apply a base coat of Spec Cote WB to be applied and clean dry aggregate

(silica sand) broadcast on the tacky base coat to the desired texture finish.
2) After the base coat has cured, broom away any loose aggregate and apply a

thin topcoat of Spec Cote WB to encapsulate and seal the aggregate.
c. Second coat can be applied when the first coat is completely dry and tack free, but

must be applied within 16 hours to achieve adequate adhesion and bond between
coats to avoid

d. Before second coat application check for the presence of imperfections such as
epoxy blush, air bubbles etc.  Correct imperfections prior to application.

END OF SECTION
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SECTION 04 05 13
MASONRY MORTARING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Mortar for masonry.
1.02 RELATED REQUIREMENTS

A. Section 04 05 16 - Masonry Grouting 
B. Section 04 05 19 - Masonry Anchorage & Reinforcing 
C. Section 04 05 23 - Masonry Accessories 
D. Section 04 20 00 - Unit Masonry
E. Section 04 21 00 - Clay Unit Masonry 

1.03 REFERENCE STANDARDS
A. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2016.
B. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2015.
C. ASTM C150/C150M - Standard Specification for Portland Cement; 2020.
D. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2014a.
E. ASTM C387/C387M - Standard Specification for Packaged, Dry, Combined Materials for

Concrete and High Strength Mortar; 2017.
F. ASTM C476 - Standard Specification for Grout for Masonry; 2022.
G. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2013.
H. ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of

Mortars for Plain and Reinforced Unit Masonry; 2020.
I. ASTM C1072 - Standard Test Methods for Measurement of Masonry Flexural Bond Strength;

2019.
J. ASTM C1142 - Standard Specification for Extended Life Mortar for Unit Masonry; 1995

(Reapproved 2013).
K. ASTM C1148 - Standard Test Method for Measuring the Drying Shrinkage of Masonry Mortar;

1992a (Reapproved 2014).
L. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2021.
M. ASTM C1357 - Standard Test Methods for Evaluating Masonry Bond Strength; 2009.
N. IMIAWC (HW) - Recommended Practices & Guide Specifications for Hot Weather Masonry

Construction; International Masonry Industry All-Weather Council; Current Edition.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Include design mix and indicate whether the Proportion or Property specification

of ASTM C270 is to be used.  Also include required environmental conditions and admixture
limitations. 

C. Samples:  Submit two samples of mortar, illustrating mortar color and color range.
D. Reports: Submit reports on mortar indicating compliance of mortar to property requirements of

ASTM C270  and test and evaluation reports per ASTM C780 .
E. Manufacturer's Certificate: Certify that products  meet or exceed specified requirements .
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1.05 QUALITY ASSURANCE
A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract

Documents.
1.06 PRECONSTRUCTION TESTING

A. Testing will be conducted by an independent test agency, in accordance with provisions of
Section 01 43 00 - Quality Assurance .

B. Mortar Mixes:  Test mortars prebatched by weight in accordance with ASTM C780
recommendations for preconstruction testing.
1. Test results will be used to establish optimum mortar proportions and establish quality

control values for construction testing.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Maintain packaged materials clean, dry, and protected against dampness, freezing, and foreign
matter.

1.08 FIELD CONDITIONS
A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,

and 48 hours after completion of masonry work.
B. Hot Weather Requirements:  Comply with IMIAWC (HW) .

PART 2  PRODUCTS
2.01 MORTAR APPLICATIONS

A. At Contractor 's option, mortar may be field-mixed from packaged dry materials or made from
factory premixed dry materials with addition of water only .

B. Mortar Color:  Natural gray unless otherwise indicated.
C. Mortar Mix Designs: ASTM C270, Proportion  Specification.

1. Masonry below grade and in contact with earth: Type S.
a. Color: Natural gray color for non colored block

2. Exterior Cavity Walls:  Type S mortar with Type N pointing mortar.
a. Color: Natural Gray

3. Exterior, Loadbearing Masonry: Type S.
a. Color: Natural Gray

4. Exterior, Non-loadbearing Masonry: Type N.
a. Color: Natural Gray

5. Interior, Loadbearing Masonry: Type S.
a. Color: Natural Gray

6. Interior, Non-loadbearing Masonry: Type N.
a. Color: Natural Gray

2.02 MATERIALS
A. Packaged Dry Material for Mortar for Unit Masonry:  Premixed Portland cement, hydrated lime,

and sand; complying with ASTM C387/C387M and capable of producing mortar of the specified
strength in accordance with ASTM C270 with the addition of water only.
1. Type: Types as scheduled in this section.
2. Color:

a. Natural Gray
B. Portland Cement:  ASTM C150/C150M.

1. Type:  Type I - Normal; ASTM C150/C150M.
2. Color:  Standard gray.
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C. Water:  Clean and potable.
D. Cold Weather Admixture:  Non chloride, noncorrosive, accelerating admixture complying

withASTM C494/C494M Type C.
1. Acceptable Manufacturers:

a. Euclid Chemical:  ACCELGUARD 80
b. Sika:  SikaSet NC
c. Master Builders Solutions: MasterSet FP 20
d. Substitutions:  See Section 01 60 00 - Product Requirements .

E. Bonding Agent:  Latex type.
F. Integral Water Repellent Admixture:  Polymeric liquid admixture added to mortar at the time of

manufacture.
1. Performance of Mortar with Integral Water Repellent:

a. Flexural Bond Strength:  ASTM C1072; minimum 10 percent increase.
b. Compressive Strength:  ASTM C1314; maximum 5 percent decrease.
c. Drying Shrinkage:  ASTM C1148; maximum 5 percent increase in shrinkage.

2. Use only in combination with masonry units produced with integral water repellent
admixture.

3. Manufacturers:
a. GCP Applied Technologies: DRY-BLOCK Mortar Admixture
b. Rheomix: Master Builders, Inc., Cleveland, Ohio
c. Moxie International: Moxie Shield 1800 Admixture
d. Krete Industries, Inc.: Krete Gard Mortar Mix
e. SPEC MIX: IWR Integral Water Repellent Mortar
f. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 MORTAR MIXING
A. Thoroughly mix mortar ingredients using mechanical batch mixer, in accordance with ASTM

C270 and in quantities needed for immediate use.
B. Maintain sand uniformly damp immediately before the mixing process.
C. Add admixtures in accordance with manufacturer's instructions; mix uniformly.
D. Do not use anti-freeze compounds to lower the freezing point of mortar.
E. If water is lost by evaporation, re-temper only within two hours of mixing.
F. Use mortar within two hours after mixing at temperatures of 90 degrees F, or two-and-one-half

hours at temperatures under 40 degrees F.
G. Do not use calcium chloride in mortar.

2.04 PRECONSTRUCTION TESTING
A. Testing will be conducted by an independent test agency, in accordance with provisions of

Section 01 43 00 - Quality Assurance .
B. Mortar Mixes:  Test mortars prebatched by weight in accordance with ASTM C780

recommendations for preconstruction testing.
1. Test results will be used to establish optimum mortar proportions and establish quality

control values for construction testing.
PART 3  EXECUTION
3.01 PREPARATION

A. Apply bonding agent to existing concrete surfaces.
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3.02 INSTALLATION
A. Install mortar  to requirements of section(s) in which masonry is specified.
B. Remove excess mortar from grout spaces.

3.03 FIELD QUALITY CONTROL
A. An independent testing agency will perform field tests, in accordance with provisions of Section

01 43 00 - Quality Assurance.
B. The owner will employ services of an independent testing agency to perform specified testing

and inspections
C. All mortar shall meet the "proporttion specification" of ASTM C-270 and be made with portland

cement/lime (non air-entrained). The use of masonry cement mortar is strictly prohibited. Use
Type 'S' for walls below grade and Type 'N' for all other walls.

END OF SECTION
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SECTION 04 05 16
MASONRY GROUTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Grout for masonry
1.02 RELATED REQUIREMENTS

A. Section 04 05 13 - Masonry Mortaring 
B. Section 04 05 19 - Masonry Anchorage & Reinforcing 
C. Section 04 05 23 - Masonry Accessories 
D. Section 04 20 00 - Unit Masonry
E. Section 04 21 00 - Clay Unit Masonry  
F. Section 08 11 13 - Hollow Metal Doors and Frames :  Products and execution for grouting steel

 door frames installed in masonry.
1.03 REFERENCE STANDARDS

A. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2016.
B. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2015.
C. ASTM C150/C150M - Standard Specification for Portland Cement; 2020.
D. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2014a.
E. ASTM C476 - Standard Specification for Grout for Masonry; 2022.
F. ASTM C1019 - Standard Test Method for Sampling and Testing Grout for Masonry; 2020.
G. ASTM E518/E518M - Standard Test Methods for Flexural Bond Strength of Masonry; 2021.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Include design mix and indicate whether the Proportion or Property specification

of ASTM C270 is to be used.  
C. Reports:  Submit reports on grout indicating compliance of component grout materials to

requirements of ASTM C476  and test and evaluation reports to requirements of ASTM C1019 .
D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

1.05 QUALITY ASSURANCE
A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract

Documents.
1.06 PRECONSTRUCTION TESTING

A. Testing will be conducted by an independent test agency, in accordance with provisions of
Section 01 43 00 - Quality Assurance.

B. Grout Mixes:  Test grout batches in accordance with ASTM C1019 procedures.
1. Test results will be used to establish optimum grout proportions and establish quality

control values for construction testing.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Maintain packaged materials clean, dry, and protected against dampness, freezing, and foreign
matter.
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1.08 FIELD CONDITIONS
A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,

and 48 hours after completion of masonry work.
B. Hot Weather Requirements:  Comply with IMIAWC (HW).

PART 2  PRODUCTS
2.01 GROUT APPLICATIONS

A. At Contractor's option, grout may be field-mixed from packaged dry materials or made from
factory premixed dry materials with addition of water only.

B. Grout Mix Designs:
1. Bond Beams and Lintels :  2,500 psi  strength at 28 days; 8-10 inches  slump; provide

premixed type in accordance with ASTM C 94/C 94M .
a. Fine grout for spaces with smallest horizontal dimension of 2 inches or less.
b. Coarse grout for spaces with smallest horizontal dimension greater than 2 inches.

2. Engineered Masonry:  2,500 psi  strength at 28 days; 8-10 inches  slump; provide premixed
type in accordance with ASTM C 94/C 94M .
a. Fine grout for spaces with smallest horizontal dimension of 2 inches or less.
b. Coarse grout for spaces with smallest horizontal dimension greater than 2 inches.

2.02 MATERIALS
A. Portland Cement:  ASTM C150/C150M.

1. Type:  Type I - Normal; ASTM C150/C150M.
2. Color:  Standard gray.

B. Grout Materials:
1. Portland Cement:  ASTM C150, Type I
2. Grout Aggregate:  ASTM C 404.

a. Fine Aggregates:  Clean, sharp, natural sand free from loam, clay lumps, or other
deleterious substances.

b. Coarse Aggregates:  Clean, uncoated, pea gravel containing no clay, mud, loam, or
foreign matter. Maximum aggregate size 3/4 inch.

3. Flyash:  ASTM C618-89a, Type C or F may be substituted for up to 20 percent of the total
cementitious materials in the grout mix.

C. Grout Coarse Aggregate:  Maximum 3/8 inch  size
D. Water:  Clean and potable.
E. Cold Weather Admixture:  Non chloride, noncorrosive, accelerating admixture complying with

ASTM C 494 Type C.
1. Acceptable Manufacturers:

a. Substitutions:  See Section 01600 - Product Requirements.
F. Bonding Agent:  Latex type.

2.03 GROUT MIXING
A. Grout Mixes shall be plant mix or factory blended (dry mix with water added at the site)
B. Mix grout in accordance with ASTM C94/C94M.
C. Thoroughly mix grout ingredients in quantities needed for immediate use in accordance with

ASTM C476 for fine and coarse grout.
1. Grout Proportions (by volume):  Comply with Table 1, ASTM C476.

a. Fine Grout:  1 part portland cement, 0 to 1/10 part hydrated lime or lime putty, 2-1/4
to 3 parts fine aggregate.
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b. Coarse Grout:  1 part portland cement, 0 to 1/10 part hydrated lime or lime putty, 2-
1/4 parts fine aggregate, 1 to 2 parts coarse aggregate.

2. Grout Slump:  Properly proportioned grout shall have a slump of 8 to 10 inches.
D. Add admixtures in accordance with manufacturer's instructions; mix uniformly.
E. Do not use anti-freeze compounds to lower the freezing point of grout.
F. Do not use calcium chloride in grout.

2.04 PRECONSTRUCTION TESTING
A. Testing will be conducted by an independent test agency, in accordance with provisions of

Section 01 43 00 - Quality Assurance .
B. Grout Mixes:  Test grout batches in accordance with ASTM C1019 procedures.

1. Test results will be used to establish optimum grout proportions and establish quality
control values for construction testing.

PART 3  EXECUTION
3.01 PREPARATION

A. Apply bonding agent to existing concrete surfaces.
3.02 INSTALLATION

A. Install grout to requirements of section(s) in which masonry is specified.
B. Do not install grout in lifts greater than 16 inches without mechanically consolidating.
C. Do not displace reinforcement while placing grout.
D. Remove excess mortar from grout spaces.

3.03 GROUTING
A. Use low-lift grouting techniques subject to other limitations of Contract Documents.

3.04 FIELD QUALITY CONTROL
A. An independent testing agency will perform field tests, in accordance with provisions of Section

01 43 00 - Quality Assurance.
B. The owner will employ services of an independent testing agency to perform specified testing

and inspections
C. Test and evaluate grout using the Unit Strength Method (ASTM C1019) or the masonry

assembly using the Prism Test Method (ASTM C1314).
1. Unit Strength Method: Test and evaluate grout in accordance with ASTM C 1019

procedures.
a. Sampling and testing for field quality control will be performed by the Contractor’s

testing laboratory during the placement of each type of grout fill, as follows:
1) Sampling Fresh Grout Fill: ASTM C 172.
2) Slump: ASTM C 143; one test for each grout load at point of discharge; and one

for each set of compressive strength specimens.
3) Air Content: ASTM C 231; one for every other grout load at point of discharge,

or when required by an indication of change.
4) Compressive Strength Tests: ASTM C 1019; one set of compression cubes for

each 50 cubic yards or fraction thereof, of each mix design placed in any one
day or for each 2,500 square feet of surface area placed, whichever provides
more cubes.
(a) Specimens:

(1) One (1) specimen tested at 7 days.
(2) Two (2) specimens tested at 28 days
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(3) One (1) specimen tested at the direction of the Architect.
(4) ASTM C 109; the testing laboratory will take a minimum of one set of 4

standard cubes for each compressive strength test, unless otherwise
directed by the Architect.

(b) Adjust mix if test results are unsatisfactory and resubmit for review.
(c) Grout which does not meet the strength requirements is subject to rejection

and removal from the Work at the expense of the Contractor.
(d) The Contractor shall provide all samples and conduct testing as required at

no cost to the Owner. See Section 01410 for additional information.
5) Grout Temperature: Test hourly when air temperature is 40 degrees F and

below, and when 80 degrees F and above; and each time a set of compression
test specimens is made. Comply with the requirements of Section 03300, Cast-
In-Place Concrete for Cold and Hot Weather Placement.

6) Evaluation of Quality Control Tests:
(a) Do not use grout delivered to the final point of placement which has slump,

temperature, or total air content outside the specified values.
(b) If the compressive strength tests fail to meet the minimum requirements

specified, the grout represented by such tests will be considered deficient in
strength and subject to removal, replacement, reconstruction, or to other
action required by the Architect, all at the Contractor’s expense.

b. Prism Test Method: Test masonry for compressive strength in accordance with ASTM
C1314, perform tests and evaluate results as specified in individual masonry
sections.

END OF SECTION
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SECTION 04 05 19
MASONRY ANCHORAGE & REINFORCING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Masonry Reinforcement and Anchorage.
1.02 RELATED REQUIREMENTS

A. Section 04 05 13 - Masonry Mortaring 
B. Section 04 05 16 - Masonry Grouting 
C. Section 04 05 23 - Masonry Accessories 
D. Section 04 20 00 - Unit Masonry 
E. Section 04 43 13 - Stone Masonry Veneer 
F. Section 05 50 00 - Metal Fabrications :  Loose steel lintels .
G. Section 06 10 00 - Rough Carpentry:  Nailing strips built into masonry.
H. Section 07 21 13 - Board Insulation:  Insulation for cavity spaces.

1.03 REFERENCE STANDARDS
A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
B. ASTM A580/A580M - Standard Specification for Stainless Steel Wire; 2018.
C. ASTM A951/A951M - Standard Specification for Steel Wire for Masonry Joint Reinforcement;

2011.
D. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2015.
E. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2014.
F. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2016.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene a preinstallation meeting two weeks  before starting work of

this section; require attendance by all relevant installers, architect and structural engineer.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data for specified items.
C. Shop Drawings:   Include bar schedules, shapes of bent bars, spacing of bars, and location of

splices.
1. Provide elevations of shear wall reinforcing.

1.06 QUALITY ASSURANCE
A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract

Documents.
1.07 ENVIRONMENTAL REQUIREMENTS

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,
and 48 hours after completion of masonry work.

B. Hot Weather Requirements:  Comply with IMIAWC (HW).
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PART 2  PRODUCTS
2.01 MORTAR  AND GROUT MATERIALS

A. Masonry Mortaring as specified in Section 04 05 13.
B. Masonry Grouting as specified in Section 04 05 16.

2.02 REINFORCEMENT AND ANCHORAGE
A. General:

1. Joint Reinforcement, General ASTM A 951
2. Fabricate from cold-drawn steel wire complying with ASTM A 82, with deformed or

embossed continuous side rods and plain cross-rods, with unit width of 1 1/2 to 2 inches
less than thickness of wall or partition.

B. Reinforcing Steel:  ASTM A 615/A 615M Grade 60 (420)  deformed  billet steel bars; uncoated .
1. Size and spacing as indicated on the drawings.
2. Use #3 space bars at 48 inch spacing connected to longitudinal reinforcing bars in

concrete masonry bond beams to hold bars in proper location.
3. Coupler Systems:  Mechanical devices for splicing reinforcing bars; capable of developing

full steel reinforcing design strength in tension and compression.
4. Shop fabricate bars requiring hooks or bends

C. Caging Devices and Centering Clips: Nine (9) gauge hot dip galvanized steel wire caging
device.
1. Use in hollow concrete masonry cores or cavities to be reinforced with vertical reinforcing

steel bars and filled with grout using high-lift grouting.
2. Manufacturers:

a. Hohmann & Barnard, Inc: RB Rebar Positioner: www.h-b.com.
b. Wirebond:  Figure 8 Rebar Positioners: www.wirebond.com.
c. Heckman Building Products Inc.: Product #376: www.heckmannbuildingprods.com.
d. Substitutions: See Section 01 60 00 - Product Requirements .

D. Joint Reinforcement:  Use ladder type joint reinforcement where vertical reinforcement is
involved and truss type elsewhere, unless otherwise indicated.

E. Single Wythe Joint Reinforcement:  Ladder  type; ASTM A1064/A1064M steel wire, hot dip
galvanized after fabrication to ASTM A153/A153M, Class B; 0.1483 inch  (9 gauge) side rods
 0.1483 inch   (9 gauge) cross rods;  width as required to provide not more than 1 inch  and not
less than 1/2 inch  of mortar coverage on each exposure.
1. Manufacturers:

a. Hohmann & Barnard, Inc (Dur-O-Wall) ; Product 220 Ladder Mesh Series :  www.h-
b.com.

b. Masonry Reinforcing Corporation of America (Wire Bond) ; Product 200 Series :
 www.wirebond.com.

c. Heckman Building Products Inc.: Product 1100 Series:
www.heckmannbuildingprods.com.

d. Substitutions: See Section 01 60 00 - Product Requirements .
F. Multiple Wythe Joint Reinforcement:  Ladder  type; ASTM A1064/A1064M steel wire, hot dip

galvanized after fabrication to ASTM A153/153M, Class B; 0.1483 inch  (9 gauge) side rods with
0.1483 inch  (9 gauge) cross rods;  width as required to provide not more than 1 inch  and not
less than 1/2 inch  of mortar coverage on each exposure.
1. Application:  Concrete masonry anchored to concrete masonry where both wythes course

out.
2. Manufacturers:
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a. Hohmann & Barnard, Inc (Dur-O-Wall) ; Product 240 Twin Mesh Series :  www.h-
b.com.

b. Masonry Reinforcing Corporation of America (Wire Bond) ; Product Ladder 4 wire :
 www.wirebond.com.

c. Substitutions: See Section 01 60 00 - Product Requirements .
G. Adjustable Multiple Wythe Joint Reinforcement:  Ladder  type with adjustable ties or tabs 

spaced at 16 in  on center  ASTM A1064/A1064M steel wire, hot dip galvanized after fabrication
to ASTM A153/153M, Class B; 0.1875 inch  (3/16 inch) side rods with 0.1483 inch  (9 gauge)
cross rods and adjustable components of 0.1875 inch  wire; width of components as required to
provide not more than 1 inch  and not less than 1/2 inch  of mortar coverage from each masonry
face.
1. Application:  Clay masonry anchored to concrete masonry, or where wythes do not course

out.
2. Eyes to be 3/16 inch
3. Plinth (Legs) to be double leg 3/16 inch diameter with compressed legs and designed to

secure insulation against outer face of inner wythe of masonry.
4. Vertical adjustment:  Not less than 2 inches .
5. Manufacturers:

a. Hohmann & Barnard, Inc (Dur-O-Wall) ; Product Lox All 270-EH with compressed 2X
hook :  www.h-b.com.

b. Masonry Reinforcing Corporation of America (Wire Bond) ; Product Ladder and Eye
with HT hook :  www.wirebond.com.

c. Substitutions: See Section 01 60 00 - Product Requirements .
H. Adjustable Anchors:  2-piece anchors that permit differential movement between masonry and

building frame, sized to provide not less than 5/8 inch  of mortar coverage from masonry face.
1. Steel frame:  Crimped wire anchors for welding to frame, 0.25 inch thick, with trapezoidal

wire ties 0.1875 inch thick, hot dip galvanized to ASTM A 153/A 153M, Class B.
2. Manufacturers:

a. Hohmann & Barnard, Inc (Duro-O-Wall) .; Product 359 weld on tie -301W anchor :
 www.h-b.com.

b. Masonry Reinforcing Corporation of America (Wire Bond) ; Product Type I Weld on
Anchor 1200 Beam Tie :  www.wirebond.com.

c. Heckmann Building Products, Inc.; Product 315 weld on anchor rod - 318 web tie :
 www.heckmannbuildingprods.com.

d. Substitutions: See Section 01 60 00 - Product Requirements .
I. Intersecting Masonry Wall Joint Reinforcing (Wire Mesh Reinforcing).

1. Wire mesh wall ties for of 1/2 inch mesh by 16 gauge hot dip mill-galvanized wire, 1 inch
less than the width of wall.

2. Manufacturers:
a. Hohmann & Barnard, Inc (Duro-O-Wall) .; Product MWT - Mesh Wall Tie :  www.h-

b.com.
b. Masonry Reinforcing Corporation of America (Wire Bond) ; Product Mesh Wall TIe

#1900 :  www.wirebond.com.
c. Heckmann Building Products, Inc.; Product #269 Wire Mexh Wall Tie :

 www.heckmannbuildingprods.com.
d. Substitutions: See Section 01 60 00 - Product Requirements .

J. Masonry Veneer Anchors:  2-piece anchors that permit differential movement between masonry
veneer and structural backup, hot dip galvanized to ASTM A 153/A 153M, Class B.
1. Anchor plates:  Not less than 0.075 inch thick, designed for fastening to structural backup

through sheathing by two fasteners; provide design with legs that penetrate sheathing and
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insulation to provide positive anchorage.
2. Wire ties:  Manufacturer's standard shape, 0.1875 inch thick.
3. Vertical adjustment:  Not less than 2 inches.
4. Adhesive backed tape 3 inch wide
5. On-course Masonry Backup

a. Manufacturers:
1) Hohmann & Barnard, Inc (Dur-O-Wall); 270 Ladder Eye-Wire with 2X-Hook.
2) Masonry Reinforcing Corporation of America (Wire Bond); Ladder Hook and Tie:

 www.wirebond.com.
3) Heckmann Building Products, Inc;Ladder Pintle Eye Wall Reinforcement (1300).
4) Substitutions: See Section 01 60 00 - Product Requirements.

6. Off-course Masonry Backup, Concrete Backup, or Metal Stud Backup
a. Manufacturers:

1) Hohmann & Barnard, Inc (Dur-O-Wall); 2-Seal Tie.
2) Masonry Reinforcing Corporation of America (Wire Bond); Sure Tie Anchoring

System:  www.wirebond.com.
3) Heckmann Building Products, Inc; The Original Pos-I-Tie Brick Veneer

Anchoring System (75).
4) Substitutions: See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive anchorages and reinforcing.
B. Verify that related items provided under other sections are properly sized and located.
C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 PREPARATION
A. Direct and coordinate placement of metal anchors supplied for installation under other sections.
B. Clean reinforcement of loose rust
C. Provide temporary bracing during installation of masonry work.  Maintain in place until building

structure provides permanent bracing.
3.03 INSTALLATION GENERAL

A. Layout walls in advance for accurate spacing of surface bond patterns with uniform joint widths
and to properly locate openings, movement type joints, returns, and offsets.

B. Thickness:  Build masonry walls to the full thickness shown except single width walls to be
nominal unit thickness.

C. Cut masonry units with motor driven saw designed to cut masonry with clean sharp unchipped
edges.

3.04 REINFORCEMENT AND ANCHORAGE - GENERAL, SINGLE WYTHE MASONRY, AND CAVITY
WALL MASONRY 
A. Horizontal Joint Reinforcing

1. Unless otherwise indicated on drawings or specified under specific wall type, install
horizontal joint reinforcement 16 inches on center.

2. Place masonry joint reinforcement in first and second horizontal joints above and below
openings.  Extend minimum 16 inches each side of opening.

3. Place continuous joint reinforcement in first and second joint below top of walls.
4. Lap joint reinforcement ends minimum 6 inches.
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5. Reinforce stack bonded unit joint corners and intersections with strap anchors 16 inches
on center.

6. Provide continuity at corners and walls intersections by use of prefabricated 'L' and 'T'
sections.

7. Fasten anchors to structural framing and embed in masonry joints as masonry is laid.
 Unless otherwise indicated on drawings or closer spacing is indicated under specific wall
type, space anchors at maximum of 36 inches horizontally and 16 inches vertically.

B. Vertical Joint Reinforcing
1. Reinforcement Bars:  Secure at locations indicated and to avoid displacement during

grouting.  Minimum spacing between bars or to masonry surfaces shall be one bar
diameter.
a. Secure vertical bar locations by use of caging devices and centering clips.
b. Welding of splices is not permitted.

2. Reinforced Hollow Unit Masonry:  Keep vertical cores to be grouted clear of mortar,
including bed area of first course.

C. Bond Beams:  At bond beams or other locations for horizontally reinforced masonry, provide
special masonry units or saw to accommodate reinforcement.

3.05 REINFORCEMENT AND ANCHORAGE - SINGLE WYTHE MASONRY
A. Install horizontal joint reinforcement 16 inches  on center.
B. Place masonry joint reinforcement in firstand second  horizontal joints above and below

openings. Extend minimum 16 inches  each side of opening.
C. Place continuous joint reinforcement in firstand second  joint below top of walls.
D. Lap joint reinforcement ends minimum 6 inches .
E. Reinforce stack bonded unit  joint corners and intersections with strap anchors 16 inches  on

center.
3.06 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER

A. Install horizontal joint reinforcement 16 inches  on center.
B. Place masonry joint reinforcement in firstand second  horizontal joints above and below

openings. Extend minimum 16 inches  each side of opening.
C. Place continuous joint reinforcement in firstand second  joint below top of walls.
D. Lap joint reinforcement ends minimum 6 inches .

3.07 REINFORCEMENT AND ANCHORAGES - CAVITY WALL MASONRY
A. Install horizontal joint reinforcement 16 inches  on center.
B. Place masonry joint reinforcement in firstand second  horizontal joints above and below

openings. Extend minimum 16 inches  each side of openings.
C. Place continuous joint reinforcement in firstand second  joint below top of walls.
D. Lap joint reinforcement ends minimum 6 inches .
E. Fasten anchors to structural framing and embed in masonry joints as masonry is laid. Space

anchors at maximum of 24 inches  horizontally and 24 inches  vertically.
F. Reinforce stack bonded unit  joint corners and intersections with strap anchors 16 inches  on

center.
3.08 REINFORCEMENT AND ANCHORAGES - MULTIPLE WYTHE UNIT MASONRY

A. Install horizontal joint reinforcement 16 inches  on center.
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B. Place masonry joint reinforcement in firstand second  horizontal joints above and below
openings. Extend minimum 16 inches  each side of opening.

C. Place continuous joint reinforcement in firstand second  joint below top of walls.
D. Lap joint reinforcement ends minimum 6 inches .
E. Support and secure reinforcing bars from displacement. Maintain position within 1/2 inch  of

dimensioned position.
F. Fasten anchors to structural framing and embed in masonry joints as masonry is laid. Space

anchors at maximum of 24 inches  horizontally and 24 inches  vertically.
G. Reinforce stack bonded unit  joint corners and intersections with strap anchors 16 inches  on

center.
3.09 BUILT-IN WORK

A. As work progresses, install built-in metal door frames and glazed frames  and other items to be
built into the work and furnished under other sections.

B. Install built-in items plumb, level, and true to line.
C. Bed anchors of metal door  and glazed  frames in adjacent mortar joints. Fill frame voids solid

with grout.
1. Fill adjacent masonry cores with grout minimum 12 inches  from framed openings.

D. Fill cores in hollow concrete masonry units with grout 3 course (24 inches) under bearing plates
beams posts and similar items, unless otherwise indicated.

E. Do not build into masonry construction organic materials that are subject to deterioration.
END OF SECTION
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SECTION 04 05 23
MASONRY ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Masonry Accessories
B. Flashings

1.02 RELATED REQUIREMENTS
A. Section 04 05 13 - Masonry Mortaring
B. Section 04 05 16 - Masonry Grouting
C. Section 04 05 19 - Masonry Anchorage & Reinforcing
D. Section 06 10 00 - Rough Carpentry:  Nailing strips built into masonry.

1.03 REFERENCE STANDARDS
A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
B. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless

Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2015b.
C. ASTM A580/A580M - Standard Specification for Stainless Steel Wire; 2018.
D. ASTM C55 - Standard Specification for Concrete Building Brick; 2011.
E. ASTM C67/C67M - Standard Test Methods for Sampling and Testing Brick and Structural Clay

Tile; 2018.
F. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2014.
G. ASTM C140/C140M - Standard Test Methods of Sampling and Testing Concrete Masonry Units

and Related Units; 2014.
H. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing; 2017.
I. BIA Technical Notes No. 13 - Ceramic Glazed Brick Exterior Walls; 2017.
J. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2016.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting: Convene a preinstallation meeting two weeks  before starting work of

this section; require attendance by all relevant installers, architect and structural engineer.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data for specified items.

1.06 QUALITY ASSURANCE
A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract

Documents.
B. Manufacturer Qualifications:  Company specializing in manufacturing the type of  products

specified in this section with minimum three years of documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store accessories by means that will prevent mechanical damage and
contamination by other materials.
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B. Handle and store ceramic glazed masonry units and pre-faced concrete block units in
protective cartons or trays.  Do not remove from protective packaging until ready for installation.

1.08 ENVIRONMENTAL REQUIREMENTS
A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,

and 48 hours after completion of masonry work.
B. Hot Weather Requirements: Comply with IMIAWC (HW).

PART 2  PRODUCTS
2.01 MORTAR  AND GROUT MATERIALS

A. Masonry Mortaring as specified in Section 04 05 13
B. Masonry Grouting as specified in Section 04 05 16

2.02 FLASHINGS
A. Stainless Steel Flashing - Self-Adhering:  ASTM A240/A240M; 2 mil  type 304  stainless steel

sheet with butyl adhesive and a removable release liner.
1. Manufacturers:

a. York Flashings; York 304 SA:  www.yorkflashings.com.
b. Wire-Bond; Bond-N-Flash SA:  www.wirebond.com.
c. Homann & Barnard; Mighty-Flash-SA:  www.h-b.com.
d. Wall Guardian; Self Adhering Stainless Steel Flashing:  www.stscoatings.com.
e. Substitutions:  See Section 01 60 00 - Product Requirements .

B. Transition Flashing
1. Multipurpose, modified butyl, self-adhered flashing
2. Thickness: 45 mils
3. Basis of Design: DuPont DuraGard CM Transition Flashing
4. Applications:

a. Through-wall flashing
b. Rough window openings

5. Complies with ASTM E331, ASTM E2357, ASTM E283, ASTM E154, AAMA 711-20,
ASTM D1970, ASTM E96

C. Single-Wythe Flashing: High-density polypropylene composition molded into a 5/8 inch thick
flashing pan with 5/16 inch perimeter flanges with integral weep spout and insect guard, no
visible drip edge.
1. Manufacturers:

a. Mortar Net Solutions: Blockflash
b. Substitutions: See Section 01 60 00 - Product Requirements .

D. Flashing Termination Bar: Stainless Steel 1/8 inch thick x 1 inch wide with holes at 16 inches on
center. Hole size is 5/16 inch (8mm) diameter
1. Manufacturers:

a. Advanced Building Products Inc: Stainless Steel Termination Bar
b. Hohmann and Barnard Inc.: T1
c. Heckmann Building Products: Termination Bar
d. Masonry Reinforcing Corporation of America, Wire Bond: Termination Bar
e. Substitutions: See Section 01 60 00 - Product Requirements

E. Flashing End Dams and Corners:
1. Stainless Steel Flashing: ASTM A 666, Type 304, soft temper; 26 gauge thick; finish 2B to

2D.
2. Solder joints to ensure seal.
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3. Application: At thru wall flashing end dam, inside corner and outside corner
F. Sheet Metal Cavity Bridge:

1. Stainless Steel Flashing: ASTM A 666, Type 304, soft temper; 26 gauge thick; finish 2B to
2D.

2. Application: To support thru wall flashing at air spaces and cavity wall insulation.
G. Sheet Metal Drip Edge:

1. Stainless Steel Flashing:  ASTM A666, Type 304, soft temper; 26 gage, 0.0187 inch thick;
finish 2B to 2D.

2. Depth: Equal the masonry unit.
3. Application: Where drip edge is required per recommendations of NCMA-Tek 19-4

2.03 ACCESSORIES
A. Preformed Control Joints: Rubber  material. Provide with corner and tee accessories, fused

joints to be used with standard sash block.
1. Manufacturers:

a. Hohmann & Barnard, Inc; RS Series : www.h-b.com/
b. Masonry Reinforcing Corporation of America, Wire Bond ; Product 2901 Control Joint 

www.wirebond.com.
c. Bio Metals Inc. Rubber Control Joint wwwbometals.com
d. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Joint Filler: Closed cell neoprene sponge ; oversized 50 percent to joint width; self expanding;
3/8 inch  thick x width of brick x by maximum lengths available.
1. Manufacturers:

a. Hohmann & Barnard, Inc; NS Close Cell Neoprene Sponge : www.h-b.com/sle.
b. Masonry Reinforcing Corporation of America, Wire Bond ; Product Vertical Expansion

Joint : www.wirebond.com.
c. Bio Metals Inc. Closed Dell Neoprene Sponge Rubber Joint Filler, wwwbometals.com
d. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Cavity Mortar Control (Cavity Mortar Diverter): Semi-rigid polyethylene or polyester mesh
panels, sized to thickness of wall cavity, and designed to prevent mortar droppings from
clogging weeps and cavity vents and allow proper cavity drainage.
1. Mortar Diverter:  Semi-rigid mesh designed for installation at flashing locations.
2. Thickness: The same thickness of the air space in the cavity. Material should touch both

sides of air space (insulation and masonry)
3. Height: The minimum height is 10 inches.
4. Manufacturers:

a. Mortar Net USA Limited: Product, Mortar Net
b. Hohman & Barnard, Inc.; Product Mortar Trap
c. Advanced Building Products Inc; Mortar Break :  www.advancedflashing.com/

D. Nailing Strips:  Softwood lumber, preservative treated; as specified in Section 06 10 00.
E. Cavity Vents (Weeps): Molded PVC grilles, insect resistant .

1. Size: 3/8 inch by 3 5/8 inch by height of masonry unit
2. Color: To be selected by the Architect

F. Column Isolation: 3/8 inch thick foam expansion joint filler
1. Manufacturer:

a. W R Meadows Inc.: Product, Ceramar Flexible-Foam
b. Williams Products Inc.
c. Illinois Products Corporation
d. Substitutions: See Section 01 60 00 - Product Requirements.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.
B. Verify that related items provided under other sections are properly sized and located.
C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 PREPARATION
A. Direct and coordinate placement of metal anchors supplied for installation under other sections.
B. Clean reinforcement of loose rust
C. Provide temporary bracing during installation of masonry work.  Maintain in place until building

structure provides permanent bracing.
3.03 COLD AND HOT WEATHER REQUIREMENTS

A. Install cavity mortar control panels continuously throughout full height of exterior masonry
cavities during construction of exterior wythe, complying with manufacturer's installation
instructions.  Verify that airspace width is no more than 3/8 inch greater than panel thickness.
Install horizontally between joint reinforcement. Stagger end joints in adjacent rows. Fit to
perimeter construction and penetrations without voids.

3.04 PLACING AND BONDING
A. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.
B. Remove excess mortar and mortar smears as work progresses.
C. Interlock intersections and external corners.
D. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must

be made, remove mortar and replace.
E. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped

edges.  Prevent broken masonry unit corners or edges.
1. Cut masonry units with a motor -driven saw designed to cut masonry.

F. Cut mortar joints flush where wall tile is scheduled, resilient base is scheduled, or cavity
insulation vapor barrier adhesive is applied.

G. Isolate masonry partitions from vertical structural framing members with a control joint as
indicated.

H. Isolate top joint of masonry partitions from horizontal structural framing members and slabs or
decks with compressible joint filler.

3.05 WEEPS/CAVITY VENTS
A. Install weeps in veneer and cavity walls at 24 inches on center horizontally on top of through-

wall flashing above shelf angles and lintels and at bottom of walls.
B. Install cavity vents in veneer and cavity walls at 32 inches on center horizontally below shelf

angles and lintels and near top of walls.
3.06 CAVITY MORTAR CONTROL

A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.
B. For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories.
C. Install cavity mortar diverter at base of cavity and at other flashing locations as recommended

by manufacturer to prevent mortar droppings from blocking weep/cavity vents.
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3.07 SINGLE WYTHE FLASHING
A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all

locations where downward flow of water will be interrupted.
B. General: Installed embedded flashing and weep holes in masonry at shelf angles, lintels,

ledges, other obstructions to downward flow of water in wall, and where indicated.
C. Install in accordance to manufacturers' recommendations.
D. Install with weep spouts flush with the face of the foundation or concrete masonry unit course.

Use the reference lip on the bottom of the weep spout to properly position the pan on the
foundation or concrete masonry units.

E. Install with standard mortar spreading techniques with mortar lapped.
F. Install mesh strips in concrete masonry unit core cavity immediately above each flashing

location with the mesh aligned against the outside and inside faces of the block and with each
mesh strip touching the flashing pan below it to prevent clogging from mortar and grout
droppings.

G. Remove obstructions from weep spouts, but do not remove the factory-installed insect guards.
3.08 MASONRY FLASHINGS

A. General: Installed embedded flashing and weep holes in masonry at shelf angles, lintels,
ledges, other obstructions to downward flow of water in wall, and where indicated.
1. Install concealed through-wall flashing in accordance with SMACNA Architectural Sheet

Metal Manual” Chapter 4 Flashing and with NCMA TEK Bulletins 19-4 and 19-5 details to
ensure water resistant masonry construction.

B. Installed preformed corners and end dams, under flexible flashing membrane, bedded in
sealant (as approved by manufacturer of preformed corner, end dams, and flexible flashing for
compatibility) in appropriate locations along wall.

C. Install sheet metal cavity angle across the cavity and anchor to the masonry backup
D. Remove or cover protrusions or sharp edges that could puncture flashings.
E. Extend metal flashings through exterior face of masonry and terminate in an angled drip with

hemmed edge. Install joint sealer below drip edge to prevent moisture migration under flashing.
F. Install flashing over metal flashing. Roll flashing into place. Ensure continuous and direct with

substrate. Avoid trapping air and forming wrinkles.
G. Extend flashing to the face of the exterior wall.
H. Lap end joints of flashings at least 6 inches, minimum, and seal watertight with flashing

sealant/adhesive.
I. Terminate flashing on vertical wall with termination bar and seal top of bar to the vertical wall.
J. Seal lapped ends and penetrations of flashing before covering with mortar.

3.09 CONTROL AND EXPANSION JOINTS
A. Install control and expansion joints

1. Where shown on the drawings
2. In accordance with the Brick Industry Association (BIA) recommendations.
3. In accordance with the National Concrete Masonry Association (NCMA)

recommendations.
B. Do not continue horizontal joint reinforcement through control or expansion  joints.
C. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in

accordance with manufacturer's instructions.
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D. Size control joints as indicated on drawings; if not shown, 3/8 inch  wide and deep.
E. Column Isolation from Masonry: Continuously wrap steel columns or structural supports within

masonry walls with expansion joint filler sheets (column isolation). Secure sheets with light
gauge wire.

3.10 SOURCE QUALITY CONTROL
A. Masonry Contractor shall water test cavity to verify all water is draining to the exterior through

the weeps before continuing with exterior wythe before capping wall.
1. Contractor shall perform tests in the presence of, A/E, testing lab representative, and

General Contractor.
a. Do not proceed more than 3 veneer courses above flashing without testing,

observation, and picture documentation by testing lab representative.
2. Contractor shall hold water hose and with standard water pressure force water into the

cavity at a cell vent so water can be observed coming out adjacent weeps for a period of
at least 5 minutes. Contractor shall continue down the wall to the next cell vent where a
weep did not indicate water wicking out and continue this process until the entire length of
flashing is tested.

3. Where water is observed inside the building or outside the building away from the weeps,
masonry units shall be removed and flashing re-inspected and repaired.

4. Water test shall be re-performed where flashing was repaired.
3.11 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01
43 00 - Quality Assurance.
1. The owner is to engage and compensate the on site testing agency.

END OF SECTION
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SECTION 04 20 00
UNIT MASONRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concrete block.
1.02 RELATED REQUIREMENTS

A. Section 04 05 13 - Masonry Mortaring
B. Section 04 05 16 - Masonry Grouting
C. Section 04 05 19 - Masonry Anchorage & Reinforcing
D. Section 04 05 23 - Masonry Accessories
E. Section 04 21 00 - Clay Unit Masonry
F. Section 05 50 00 - Metal Fabrications :  Steel lintels .
G. Section 06 10 00 - Rough Carpentry:  Nailing strips built into masonry.
H. Section 07 21 13 - Board Insulation:  Insulation for cavity spaces.
I. Section 07 84 00 - Firestopping:  Firestopping at penetrations of fire-rated masonry and at top

of fire-rated walls.
J. Section 07 92 00 - Joint Sealants:  Sealing control and expansion joints.

1.03 REFERENCE STANDARDS
A. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2014.
B. ASTM C129 - Standard Specification for Nonloadbearing Concrete Masonry Units; 2011.
C. ASTM C140/C140M - Standard Test Methods of Sampling and Testing Concrete Masonry Units

and Related Units; 2014.
D. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2016.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene a preinstallation meeting two weeks  before starting work of

this section; require attendance by all relevant installers, architect and structural engineer.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data for specified items.
C. Shop Drawings:   Include bar schedules, shapes of bent bars, spacing of bars, and location of

splices.
1. Provide elevations of shear wall reinforcing.

D. Manufacturer's Certificate:  Certify that masonry units meet or exceed specified requirements.
1.06 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract
Documents.

B. Protection of Masonry: During erection, 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 and hold cover securely in place.
2. Where one wythe of multi wythe masonry walls is completed in advance of other wythes,

secure cover a minimum of 24 inches down face next to unconstructed wythe and hold
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cover in place
1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.

1.08 ENVIRONMENTAL REQUIREMENTS
A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,

and 48 hours after completion of masonry work.
B. Hot Weather Requirements:  Comply with IMIAWC (HW).

PART 2  PRODUCTS
2.01 CONCRETE MASONRY UNITS

A. Manufacturer:  The concrete block manufacturer shall be a member of the National Concrete
Masonry Association.
1. Obtain masonry units from one manufacturer to provide uniform texture and color for each

kind required for each continuous area and visually related area.
2. All concrete masonry units in fire rated partitions shall be equal to UL Classification D-2 (2

hour)
B. Concrete Block:  Comply with referenced standards and as follows:

1. Size:  Standard units with nominal face dimensions of 16 by 8 inches and nominal depths
as indicated on drawings for specific locations.

2. Special Shapes:  Provide non-standard blocks configured for corners, lintels, control joint
edges, and other detailed conditions.
a. Use bullnose units at all exposed corners, window jambs and sills.
b. Use special 45 degree corner units.

3. Integral Water Repellent: Provide Integral water repellent at all units exposed to the
exterior
a. GCP Applied Technologies: DRY-BLOCK Mortar Admixture
b. Rheomix: Master Builders, Inc., Cleveland, Ohio
c. Moxie International: Moxie Shield 1800 Admixture
d. Krete Industries, Inc.: Krete Gard Mortar Mix
e. SPEC MIX: IWR Integral Water Repellent Mortar
f. Substitutions:  See Section 01 60 00 - Product Requirements .

4. Load-Bearing Units:  ASTM C 90, normal weight .
a. Normal weight, density 125 pcf or greater
b. Hollow block, as indicated.
c. Type II - Nonmoisture controlled
d. Compressive Strength:  2600 psi. minimum average net area compressive strength.
e. Exposed Faces:  Manufacturer's standard color and texture where indicated.

5. Non-Loadbearing Units:  ASTM C 90, normal weight
a. Normal weight, density 125 pcf or greater
b. Both hollow and solid block, as indicated.
c. Compressive Strength:  2600 psi. minimum  average net area compressive strength.
d. Exposed faces:  Manufacturer's standard color and texture .

2.02 MORTAR AND GROUT MATERIALS
A. Masonry Mortaring:  Refer to Section 04 05 13
B. Masonry Grouting:  Refer to Section 04 05 16
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.
B. Verify that related items provided under other sections are properly sized and located.
C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 PREPARATION
A. Direct and coordinate placement of metal anchors supplied for installation under other sections.
B. Clean reinforcement of loose rust
C. Provide temporary bracing during installation of masonry work.  Maintain in place until building

structure provides permanent bracing.
3.03 COLD AND HOT WEATHER REQUIREMENTS

A. Cold Weather Construction: Comply with whichever is the more stringent:
1. The cold weather construction provisions of TMS 602/ACI 530.1/ASCE 6, Article 1.8 C,

shall be implemented when the ambient temperature falls below 40 degrees F (4 degrees
C)

2. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to,
during, and 48 hours after completion of masonry work.

3. Frozen Materials and Work:
a. Do not use frozen materials mixed or coated with ice or frost.
b. Do not build on frozen work.
c. Remove and replace masonry work damaged by frost or freezing.

B. Hot Weather Construction: Comply with whichever is the more stringent:
1. Hot Weather Construction: The cold weather construction provisions of TMS 602/ACI

530.1/ASCE 6, Article 1.8 C, shall be implemented when the ambient temperature
exceeds 100 degrees F (37.8 degrees C), or 90 degrees F (32.2 degrees C) with a wind
velocity greater than 8 mph (3.58 m/s).

2. Maintain materials and surrounding air temperature to maximum 90 degrees F prior to,
during, and 48 hours after completion of masonry work.

3.04 INSTALLATION GENERAL
A. Layout walls in advance for accurate spacing of surface bond patterns with uniform joint widths

and to properly locate openings, movement type joints, returns, and offsets.
1. Avoid the use of less than half size units at corners, jambs, returns, offsets and where

ever possible.
B. Thickness:  Build masonry walls to the full thickness shown except single width walls to be

nominal unit thickness.
C. Cut masonry units with motor driven saw designed to cut masonry with clean sharp unchipped

edges.
3.05 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.
B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform

thickness.
3.06 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other
work.
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B. Lay hollow masonry units with face shell bedding on head and bed joints.
C. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.
D. Remove excess mortar and mortar smears as work progresses.
E. Interlock intersections and external corners.
F. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must

be made, remove mortar and replace.
G. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped

edges.  Prevent broken masonry unit corners or edges.
1. Cut masonry units with a motor -driven saw designed to cut masonry.

H. Cut mortar joints flush where wall tile is scheduled, resilient base is scheduled, or cavity
insulation vapor barrier adhesive is applied.

I. Isolate masonry partitions from vertical structural framing members with a control joint as
indicated.

J. Isolate top joint of masonry partitions from horizontal structural framing members and slabs or
decks with compressible joint filler.

3.07 CONTROL JOINTS
A. Install control joints

1. Where shown on the drawings
2. In accordance with the National Concrete Masonry Association (NCMA)

recommendations.
B. Do not continue horizontal joint reinforcement through control or expansion  joints.
C. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in

accordance with manufacturer's instructions.
D. Size control joints as indicated on drawings; if not shown, 3/8 inch  wide and deep.
E. Column Isolation from Masonry:  Continuously wrap steel columns or structural supports within

masonry walls with expansion joint filler sheets (column isolation).  Secure sheets with light
gauge wire.

3.08 BUILT-IN WORK
A. As work progresses, install built-in metal door frames and glazed frames and other items to be

built into the work and furnished under other sections.
B. Install built-in items plumb, level, and true to line.
C. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids solid

with grout.
1. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.

D. Fill cores in hollow concrete masonry units with grout 3 course (24 inches) under bearing plates
beams posts and similar items, unless otherwise indicated.

E. Do not build into masonry construction organic materials that are subject to deterioration.
3.09 TOLERANCES

A. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.
B. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or

more.
C. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.
D. Maximum Variation of Mortar Joint Thickness:  Head joint, minus 1/4 inch, plus 3/8 inch.
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3.10 CUTTING AND FITTING
A. Cut and fit for built in items and built in items.  Coordinate with other sections of work to provide

correct size, shape, and location.
B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or

strength of masonry work may be impaired.
3.11 SOURCE QUALITY CONTROL

A. Masonry Contractor shall water test cavity to verify all water is draining to the exterior through
the weeps before continuing with exterior wythe before capping wall.
1. Contractor shall perform tests in the presence of, A/E, testing lab representative, and

General Contractor.
a. Do not proceed more than 3 veneer courses above flashing without testing,

observation, and picture documentation by testing lab representative.
2. Contractor shall hold water hose and with standard water pressure force water into the

cavity at a cell vent so water can be observed coming out adjacent weeps for a period of
at least 5 minutes. Contractor shall continue down the wall to the next cell vent where a
weep did not indicate water wicking out and continue this process until the entire length of
flashing is tested.

3. Where water is observed inside the building or outside the building away from the weeps,
masonry units shall be removed and flashing re-inspected and repaired.

4. Water test shall be re-performed where flashing was repaired.
3.12 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01
43 00 - Quality Assurance.
1. The owner is to engage and compensate the on site testing agency.

B. Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with
ASTM C140/C140M for compliance with requirements of this specification.

C. Masonry Inspection
1. Provide masonry inspection of concrete or brick masonry walls as required to insure that

masonry construction is in conformance with the Contract Documents.
2. The masonry inspector shall prepare a written report or reports for each day of inspection.

 Masonry Inspection report that follows Section 01 45 25 shall be used for the reports.
3. The masonry inspector shall be present and observe all grouting operations in wall

requiring inspection.  The masonry inspector shall be present at the project site with in
sufficient time, in advance of grouting operations, to inspect the construction to insure its
conformance to the Contract Documents and that grouting may proceed.  Periodically the
masonry inspector shall be present during the placement of masonry units and
reinforcement.

4. No grouting shall be permitted unless the masonry inspector is present and has indicated
that the masonry construction is properly prepared for grouting operation.

3.13 CLEANING
A. Remove excess mortar and mortar droppings.
B. Replace defective mortar.  Match adjacent work.
C. Clean soiled surfaces with cleaning solution.
D. Use non-metallic tools in cleaning operations.

3.14 PROTECTION
A. Protect installed units from splashing, stains, mortar, and other damage.
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B. Without damaging completed work, provide protective boards at exposed external corners that
are subject to damage by construction activities.

END OF SECTION
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SECTION 04 21 00
CLAY UNIT MASONRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Clay facing brick.
1.02 RELATED REQUIREMENTS

A. Section 04 05 13 - Masonry Mortaring
B. Section 04 05 19 - Masonry Anchorage & Reinforcing
C. Section 04 05 23 - Masonry Accessories
D. Section 04 20 00 - Unit Masonry
E. Section 04 72 00  - Cast Stone Masonry
F. Section 05 50 00 - Metal Fabrications :  Loose steel lintels .
G. Section 06 10 00 - Rough Carpentry:  Nailing strips built into masonry.
H. Section 07 21 13 - Board Insulation:  Insulation in cavity spaces.
I. Section 07 84 00 - Firestopping:  Firestopping at penetrations and at top of fire-rated walls.
J. Section 07 92 00 - Joint Sealants:  Sealing control and expansion joints.

1.03 REFERENCE STANDARDS
A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
B. ASTM A580/A580M - Standard Specification for Stainless Steel Wire; 2018.
C. ASTM C67/C67M - Standard Test Methods for Sampling and Testing Brick and Structural Clay

Tile; 2018.
D. ASTM C67 - Standard Test Methods for Sampling and Testing Brick and Structural Clay Tile;

2014.
E. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2014.
F. ASTM C126 - Standard Specification for Ceramic Glazed Structural Clay Facing Tile, Facing

Brick, and Solid Masonry Units; 2015.
G. ASTM C216 - Standard Specification for Facing Brick (Solid Masonry Units Made From Clay or

Shale); 2021.
H. ASTM C476 - Standard Specification for Grout for Masonry; 2022.
I. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing; 2017.
J. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2016.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene a preinstallation meeting two weeks  before starting work of

this section; require attendance by all relevant installers, architect and structural engineer.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:   Include bar schedules, shapes of bent bars, spacing of bars, and location of

splices.
1. Provide elevations of shear wall reinforcing.



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Clay Unit Masonry  04 21 00 - 2 
February 07, 2025

C. Samples:  Submit four samples of facing brick, ceramic glazed facing brick, and ceramic glazed
structural clay facing tile units to illustrate color, texture, and extremes of color range.

D. Manufacturer's Certificate:  Certify that masonry units meet or exceed specified requirements.
1.06 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract
Documents.

B. Protection of Masonry: During erection, 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 and hold cover securely in place.
2. Where one wythe of multi wythe masonry walls is completed in advance of other wythes,

secure cover a minimum of 24 inches down face next to unconstructed wythe and hold
cover in place

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and

contamination by other materials.
1.08 ENVIRONMENTAL REQUIREMENTS

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,
and 48 hours after completion of masonry work.

B. Hot Weather Requirements:  Comply with IMIAWC (HW).
PART 2  PRODUCTS
2.01 BRICK UNITS

A. Manufacturers:
1. Belden Brick :  www.beldenbrick.com/#sle.
2. Bowerston Shale Company, www.bowerstonshale.com
3. Glen Gery, www.glengery.com
4. Substitutions:  See section 01 60 00 - Product Requirements .

B. Manufacturers:
1. Brick to be supplied by one of the following groupings.

C. Facing Brick:  ASTM C216, Type FBS Smooth, Grade SW.
1. Efflorescence:  ASTM C67, "non effloresced"
2. Special shapes:  Molded units as required by conditions indicated, unless standard units

can be sawn to produce equivalent effect.
3. Compressive strength:  As indicated on drawings, measured in accordance with ASTM

C67/C67M.
D. Group A

1. Brick Type 1:
a. Belden Brick Company, Canton, Ohio
b. Size: Modular 3 5/8"x2 1/4"x7 5/8"
c. Color & Texture: Architect to select brick from full range of brick

E. Substitutions: See section 01 60 00-Product Requirements.
2.02 MORTAR  AND GROUT MATERIALS

A. Masonry Mortaring, refer to Section 04 05 13
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.
B. Verify that related items provided under other sections are properly sized and located.
C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 PREPARATION
A. Direct and coordinate placement of metal anchors supplied for installation under other sections.
B. Clean reinforcement of loose rust
C. Provide temporary bracing during installation of masonry work.  Maintain in place until building

structure provides permanent bracing.
3.03 COLD AND HOT WEATHER REQUIREMENTS

A. Cold Weather Construction: Comply with whichever is the more stringent:
1. The cold weather construction provisions of TMS 602/ACI 530.1/ASCE 6, Article 1.8 C,

shall be implemented when the ambient temperature falls below 40 degrees F (4 degrees
C)

2. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to,
during, and 48 hours after completion of masonry work.

3. Frozen Materials and Work:
a. Do not use frozen materials mixed or coated with ice or frost.
b. Do not build on frozen work.
c. Remove and replace masonry work damaged by frost or freezing.

B. Hot Weather Construction: Comply with whichever is the more stringent:
1. Hot Weather Construction: The cold weather construction provisions of TMS 602/ACI

530.1/ASCE 6, Article 1.8 C, shall be implemented when the ambient temperature
exceeds 100 degrees F (37.8 degrees C), or 90 degrees F (32.2 degrees C) with a wind
velocity greater than 8 mph (3.58 m/s).

2. Maintain materials and surrounding air temperature to maximum 90 degrees F prior to,
during, and 48 hours after completion of masonry work.

3.04 INSTALLATION GENERAL
A. Layout walls in advance for accurate spacing of surface bond patterns with uniform joint widths

and to properly locate openings, movement type joints, returns, and offsets.
1. Avoid the use of less than half size units at corners, jambs, returns, offsets and where

ever possible.
B. Thickness:  Build masonry walls to the full thickness shown except single width walls to be

nominal unit thickness.
C. Cut masonry units with motor driven saw designed to cut masonry with clean sharp unchipped

edges.
3.05 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.
B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform

thickness.
C. Brick Units:

1. Bond:  Running.
2. Coursing:  Three units and three mortar joints to equal 12 inches .
3. Mortar Joints:  Concave.
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D. Brick Units:
1. Brick Type 1: Field Brick

a. Bond:  1/3 Running .
b. Coursing:  Three units and three mortar joints to equal 12 inches .
c. Mortar Joints:  Concave .

3.06 PLACING AND BONDING
A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other

work.
B. Lay hollow masonry units with face shell bedding on head and bed joints.
C. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.
D. Remove excess mortar and mortar smears as work progresses.
E. Interlock intersections and external corners.
F. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must

be made, remove mortar and replace.
G. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped

edges.  Prevent broken masonry unit corners or edges.
1. Cut masonry units with a motor -driven saw designed to cut masonry.

H. Cut mortar joints flush where wall tile is scheduled, resilient base is scheduled, or cavity
insulation vapor barrier adhesive is applied.

I. Isolate masonry partitions from vertical structural framing members with a control joint as
indicated.

J. Isolate top joint of masonry partitions from horizontal structural framing members and slabs or
decks with compressible joint filler.

3.07 WEEPS/CAVITY VENTS
A. Install weeps in veneer and cavity walls at 24 inches on center horizontally on top of through-

wall flashing above shelf angles and lintels and at bottom of walls.
3.08 CAVITY MORTAR CONTROL

A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.
B. For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories.

3.09 EXPANSION JOINTS
A. Install expansion joints

1. Where shown on the drawings.
2. In accordance with the Brick Industry Association (BIA) recommendations.

B. Do not continue horizontal joint reinforcement through expansion  joints.
C. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in

accordance with manufacturer's instructions.
D. Size control joints as indicated on drawings; if not shown, 3/8 inch  wide and deep.
E. Column Isolation from Masonry:  Continuously wrap steel columns or structural supports within

masonry walls with expansion joint filler sheets (column isolation).  Secure sheets with light
gauge wire.

3.10 TOLERANCES
A. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.
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B. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or
more.

C. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.
D. Maximum Variation of Mortar Joint Thickness:  Head joint, minus 1/4 inch, plus 3/8 inch.

3.11 CUTTING AND FITTING
A. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or

strength of masonry work may be impaired.
3.12 SOURCE QUALITY CONTROL

A. Masonry Contractor shall water test cavity to verify all water is draining to the exterior through
the weeps before continuing with exterior wythe before capping wall.
1. Contractor shall perform tests in the presence of, A/E, testing lab representative, and

General Contractor.
a. Do not proceed more than 3 veneer courses above flashing without testing,

observation, and picture documentation by testing lab representative.
2. Contractor shall hold water hose and with standard water pressure force water into the

cavity at a cell vent so water can be observed coming out adjacent weeps for a period of
at least 5 minutes. Contractor shall continue down the wall to the next cell vent where a
weep did not indicate water wicking out and continue this process until the entire length of
flashing is tested.

3. Where water is observed inside the building or outside the building away from the weeps,
masonry units shall be removed and flashing re-inspected and repaired.

4. Water test shall be re-performed where flashing was repaired.
3.13 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01
43 00 - Quality Assurance.
1. The owner is to engage and compensate the on site testing agency.

B. Clay Masonry Unit Tests: Test each variety of clay masonry in accordance with ASTM
C67/C67M requirements, sampling 5 randomly chosen units for each 50,000 installed.

C. Masonry Inspection
1. Provide masonry inspection of concrete or brick masonry walls as required to insure that

masonry construction is in conformance with the Contract Documents.
2. The masonry inspector shall prepare a written report or reports for each day of inspection.

 Masonry Inspection report that follows Section 01 4000 shall be used for the reports.
3. The masonry inspector shall be present and observe all grouting operations in wall

requiring inspection.  The masonry inspector shall be present at the project site with in
sufficient time, in advance of grouting operations, to inspect the construction to insure its
conformance to the Contract Documents and that grouting may proceed.  Periodically the
masonry inspector shall be present during the placement of masonry units and
reinforcement.

4. No grouting shall be permitted unless the masonry inspector is present and has indicated
that the masonry construction is properly prepared for grouting operation.

3.14 CLEANING
A. Remove excess mortar and mortar droppings.
B. Replace defective mortar.  Match adjacent work.
C. Clean soiled surfaces with cleaning solution.
D. Use non-metallic tools in cleaning operations.
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3.15 PROTECTION
A. Protect installed units from splashing, stains, mortar, and other damage.
B. Without damaging completed work, provide protective boards at exposed external corners that

are subject to damage by construction activities.
3.16 MASONRY WASTE DISPOSAL

A. Comply with waste Management requirements of Division 01, Construction Waste Management
and Disposal

B. Excess Concrete Masonry Waste:  Remove excess clean concrete waste that cannot be used
as fill as described above and other masonry operations waste, and legally dispose of off site.

END OF SECTION
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SECTION 05 31 00 

METAL DECKING 

PART 1   GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specifications, apply to this section. 

1.02 DESCRIPTION 

A. Work included: All labor and materials required to furnish and install metal decking and 
accessories were shown on the Drawings and/or required for a complete installation.   

B. Related work specified elsewhere: The general provisions of the Contract apply to the 
work of this Section, as though reproduced herein.  Carefully examine all other sections 
and all Drawings for related work. 

1.03 QUALITY ASSURANCE 

A. Reference Standards: 
1. Specification for the Design of Cold-Formed steel Structural Members, current 

edition, by the American Iron and Steel Institute. 
2. Design Manual for Floor Decks and Roof Decks, by the Steel Deck Institute (SDI) 

1.04 SUBMITTALS 

A. Certification of experience: Submit, on request only, written description of personnel, 
projects, and equipment which document the experience and qualifications required of 
the manufacturer, erector, and welders. 

B. Shop Drawings: 
1. Provide a deck placement plan that indicates mark, number, type, finish, 

dimensions, and location of deck units. 
2. Indicated method of attachment to supporting members. 
3. Indicate details and installation instructions for all types of decking and all 

accessories. 
4. Indicate sequence of installation, where critical. 

C. Manufacturer’s Certification: 
1. Certify compliance with structural criteria.  Published load tables and literature 

are usually acceptable.  Provide design calculations on request only. 
2. Certify compliance with finish criteria with test reports as required. 

1.05 PRODUCT DELIVERY, STORAGE, AND HANDLING 
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A. Prevent damage to deck or finish during delivery, handling, and storage.  Store on 
blocking or platforms, off the ground, with one end elevated for drainage. 

B. Protect from rusting with waterproof covering, or storage under roof.  Follow 
manufacturer’s instructions for storage and protection of deck surfaces that are not 
painted or galvanized. 

PART 2   PRODUCTS 

2.01 DESIGN CRITERIA 

A. Metal Form Deck (Conform/Centering): 
1. Type:  9/16 inches deep, XX ga. Minimum, wide rib, corrugated. 
2. Finish:  Galvanized. 

2.02 MATERIALS AND FINISHES 

A. Materials:  Steel sheet conforming to ASTM A653 or A611 with minimum yield strength of 
33 ksi. 

B. Finishes:   
1. Galvanized:  Conform to ASTM A653, G60. 

C. Accessories:  Same material and finish as deck units, except that interior closures may 
be of compressible material. 

D. Field touch-up paint: 
1. For galvanized deck: use zinc chromate paint. 

2.03 FABRICATION 

A. Units are to be continuous over at least three spans, where possible.  Where units are 
single or double-span, use heavier gauge if required for stress or deflection control.  End 
laps are to occur over supports. 

PART 3   EXECUTION 

3.01 SURFACE CONDITIONS 

A. Prior to beginning work of this Section, verify that the installed work of other trades is 
complete and correct to the extent necessary for the proper execution of the work of this 
Section. 

B. In the event of discrepancies, immediately notify the Architect.  Do not proceed with work 
affected by the discrepancies until they have been resolved. 
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3.02 ERECTION 

A. Install decking in accordance with approved Placement Drawings. 

B. Attach metal deck to supports as indicated in the Structural Drawings. 

C. Hanging Loads:  Do not hang items from the underside of metal decks, unless specifically 
approved by the Architect. 

D. Construction Loads: 
1. Do not use deck as storage or working platform until it has been permanently 

attached to supports.  Assure that construction loads do not exceed the carrying 
capacity of the deck. 

E. Repair and Touch-up: 
1. At areas where deck will be exposed to view, remove and replace any units with 

damage or defect that cannot be concealed by painting. 
2. Where deck will not be exposed to view, repair any cuts and holes with plate of 

same gauge as deck. 
3. Touch-up all damaged areas of finish, on both top and bottom sides of deck. 

3.03 FIELD QUALITY CONTROL 

A. Inspection and testing shall be in accordance with Special Inspections designated for this 
project as approved by the Building Official.  Special Inspections must be documented 
with all corrective measures completed to satisfy compliance certificates as deemed 
necessary by the Jurisdiction.   

 

END OF SECTION 
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SECTION 05 40 00 

COLD-FORMED METAL FRAMING 

PART 1   GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provision of the Contract, including General and Supplementary 
Conditions and Division 1 Specifications, apply to this section. 

1.02 DESCRIPTION 

A. Work included: All labor and materials required to design, furnish, and install cold-formed 
metal framing as shown on the Drawings and or required by these specifications.  Cold-
formed metal framing includes: 
1. Interior load-bearing wall studs and framing. 
2. Floor joists. 
3. Related accessories and necessary fasteners to complete the system. 

B. Related work specified elsewhere: The general provisions of the Contract apply to the 
work of this Section, as though reproduced herein.  Carefully examine all other sections 
and all Drawings for related work. 

C. Provide openings and special framing required by other trades.  Equipment framing, 
loads, openings, and structure are shown for bidding purposes only.  Obtain approval of 
other trades before proceeding with such work.  Coordinate work with mechanical and 
electrical requirements. 

D. Field measurement of the existing construction shall be conducted when required to 
ensure the proper coordination and fit of new work. 

1.03 QUALITY ASSURANCE 

A. Standards: Comply with American Iron and Steel Institute (AISI) “Specifications for the 
Design of Cold-Formed Structural Steel Members”, except as otherwise indicated. 
1. The minimum uncoated thickness of the cold-formed metal framing delivered to 

the project shall not be less than 95% of the design thickness indicated.  Lesser 
thicknesses shall be permitted at the bends due to cold forming. 

B. Welding of CFMF:  Comply with American Welding Society, AWS D1.1 “Structural 
Welding Code – Steel” and AWS D1.3 “Structural Welding Code – Sheet Steel”.  Qualify 
welding processes and welding operators in accordance with AWS “Standard 
Qualification Procedure”. 

C. Provide each type of cold-formed metal framing required produced by one manufacturer. 

D. Reference Standards: 
1. American Society for Testing and Materials (ASTM): 
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a. ASTM A653 “Standard Specification for Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc Iron Alloy Coated (Galvannealed) by the Hot-Dip 
Process”. 

b. ASTM A780 “Standard Practice for Repair of Damaged and Uncoated 
Areas of Hot Dip Galvanized Coatings”. 

c. ASTM A924 “Standard Specification for General Requirements for Steel 
Sheet, Metallic-Coated by the Hot-Dip Process”. 

d. ASTM A1003 “Standard Specification for Steel Sheet, Carbon, Metallic- 
and Nonmetallic-Coated for Cold-Formed Framing Members”. 

e. ASTM C955 “Standard Specification for Load bearing (Transverse and 
Axial) Steel Studs, Runners (Tracks), and Bracing or Bridging for Screw 
Application of Gypsum Board and Metal Plaster Bases”. 

f. ASTM C1007 “Standard Specification for Installation of Load Bearing 
(Transverse and Axial) Steel Studs and Related Accessories”. 

2. American Welding Society (AWS): 
a. AWS A2.4 “Symbols for Welding and Nondestructive Testing”. 
b. AWS D1.1 “Structural Welding Code-Steel”. 
c. AWS D1.3 “Structural Welding Code – Sheet Steel”. 

3. Association of Wall and Ceiling Industries-International (AWCI) and Metal 
Lath/Steel Framing Association (ML/SFA) 
a. AWCI-ML/SFA “Steel Framing Systems Manual”. 

1.04 SUBMITTALS 

A. Submit Manufacturer’s product data and installation instructions for each type of cold-
formed metal framing and accessory required. 

B. Shop Drawings: submit drawings for approval that include the following minimum 
information: 
1. Fully dimensioned plans and elevations with cross sections and details depicting 

all component member locations, orientations, and layout. 
2. Wall, Floor, and/or Roof member sizes and gauge designations, number, type 

and spacing. 
3. Supplemental strapping, bracing, bridging accessories, and details required for 

proper installation. 
4. Details of connections that indicate screw types, quantities, locations, weld size 

and locations, and any other fastener requirements. 

C. Supplier’s Certification: 
1. The supplier of the cold-formed metal framing shall submit written evidence of 

having a minimum of five years’ experience on projects of similar type and scope, 
including a description of physical facilities, quality control, methods, personnel 
experience, and erection capacities. 

D. Welding of cold-formed metal components shall only be performed by operators qualified 
per AWS D1.1 and D1.3 for the thickness of materials being used.  Submit copies of 
welder certificates upon request only. 

E. Upon request only, submit mill certificates from the steel producer. 

1.05 PRODUCT DELIVERY, STORAGE, AND HANDLING 
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A. Deliver materials in manufacturers unopened containers or bundles fully identified by 
name, brand, type, and grade.  Exercise care to avoid damage during unloading, storing, 
and erection. 

B. Protect cold-formed metal framing members and accessories from corrosion, 
deformation, damage, and deterioration when stored at the job site as required in AISI’s 
Code of Standard Practice.  Store cold-formed metal framing off the ground on pallets, 
platforms or other supports, and provide a waterproof covering.  Keep cold-formed metal 
framing free of dirt and other foreign material. 

1.06 PROJECT CONDITIONS 

A. Coordinate metal frame positioning with trades furnishing items for attachment of built-in 
members. 

B. Promptly furnish anchors, bolts, inserts, clips, and other items required under this section 
but built in with work of other trades. 

PART 2   PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Cold-formed metal framing products by the following manufacturers are approved for use 
on this project:  ClarkDietrich Metal Framing; Marino Ware, a division of Ware Industries; 
United Metal Products, Inc.; Scafco Corp.; and The Steel Network, Inc. 

B. Connection component and fastener products by the following manufacturers are 
approved for use on the project:  ClarkDietrich Metal Framing: Marino Ware, a division of 
Ware Industries; and The Steel Network Inc. 

C. Alternate manufacturers of cold-formed metal framing, connection components, and 
fasteners are to be submitted for review and approval two weeks before submitting bids. 

2.02 MATERIALS AND FINISHES 

A. Steel sheet: ASTM 1003, Structural Grade, Type H, metallic coated, of thickness and 
grade as follows: 
1. 33 mils – 0.0346 inches (20 gauge), Fy = 33 ksi. 
2. 43 mils – 0.0451 inches (18 gauge), Fy = 33 ksi. 
3. 54 mils – 0.0566 inches (16 gauge), Fy = 50 ksi. 
4. 68 mils – 0.0713 inches (14 gauge), Fy = 50 ksi. 
5. 97 mils – 0.1017 inches (12 gauge), Fy = 50 ksi. 
6. Track and bridging components shall have a minimum Fy = 33 ksi. 
7. Connection clip angles and vertical or horizontal deflection connections shall 

have a minimum Fy = 33 ksi. 

B. Framing Components: Manufacturer’s standard C-shaped cold-formed metal framing 
having punched and/or un-punched webs with stiffened flanges shall comply with ASTM 
C955.  Provide sizes, shapes, and gauges indicated.  Nomenclature used on the 
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Drawings is designated by: Depth, Shape, Width, and Thickness of framing components.  
i.e. “600 S162-54”. 
1. Depth: The number represents the depth of the member multiplied by 100 and 

expressed as a whole number in inches.  i.e. ‘362’ = 3-5/8”; 600’ = 6”; ‘800’ = 8”.’ 
2. Shape: ‘S’ = C-shaped member; ‘T’ = Track member; ‘F’ = Furring channel; ‘U’ = 

U-shaped member. 
3. Width: The number represents the flange width of the member multiplied by 100 

and expressed as a whole number in inches.  i.e. ‘162’ = 1-5/8”; ‘200’ = 2”; 250 = 
2-1/2”. 

4. Thickness: Expressed in mils as defined above. 

C. System Accessories:  Provide manufacture’s standard steel tracks, bridging, blocking, 
clip angles, reinforcements, stiffeners, fasteners, braces, and accessories for each type 
of cold-formed metal framing required.  Provide all components recommended by the 
manufacturer for the applications indicated and as needed to provide a complete metal 
framing system. 

D. Finish: 
1. Galvanized: Provide framing components: studs, joists, rafters, and headers with 

protective zinc coating complying with ASTM A1003, minimum G60 coating. 
2. Provide connection components; clip angles, deflection angles, joist hangers, 

hurricane ties, holdowns, etc. with protective zinc coating complying with ASTM 
A1003, minimum G90 coating. 

3. Galvanized repair paint: Tnemec Co., Inc. – No. 92 “Tneme-Zinc”; SSPC-Paint 
20; or an approved equal zinc-rich primer paint. 

E. Fasteners: 
1. Manufacturer’s recommended self-drilling, self-tapping screws, bolts, nuts, and 

washers with hot-dip galvanized finish complying with ASTM C1513. 
2. Anchorage devices: Power-actuated Fasteners (PAF), anchor rods, drilled 

expansion anchors, or chemical anchors. 
3. Welding:  Comply with AWS D1.1 when applicable, and AWS D1.3 for welding 

base materials less than 1/8” thick. 

F. Shims:  Load-bearing, high-density multimonomer plastic, non-leaching. 

2.03 FABRICATION 

A. Cut framing to fit squarely against abutting members.  Hold members securely in position 
until properly fastened. 

B. Saw cut all field cuts of cold-formed metal framing members and components squarely 
for attachment to perpendicular members, or as required for an angular fit against 
abutting members. 

C. Attach and join indicated components by welding.  Attach and join other components by 
welding, bolting, or screw fasteners as recommended by the manufacturer.  Wire-tying of 
framing members is not permitted. 

PART 3   EXECUTION 
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3.01 INSTALLATION – GENERAL  

A. Install cold-formed metal framing in accordance with ASTM C1007 unless otherwise 
indicated. 

B. Install load bearing shims or grout between underside of wall bottom track or rim track 
and top of foundation wall or slab at studs or joist locations to ensure a uniform bearing 
surface on supporting concrete or masonry construction. 

C. Install cold-formed metal framing and accessories plumb, square, and true to line 
according to the manufacturer’s written recommendations and requirements in this 
Section. 

D. Connections of cold-formed metal framing members and components are to be securely 
anchored to the supporting structure according to the manufacturer’s written 
recommendations and requirements of this Section. 

E. Fasten hole-reinforcing plates over web penetrations that exceed the manufacturer’s 
standard punched openings. 

3.02 INSTALLATION – INTERIOR LOAD BEARING STUD WALLS 

A. Install continuous top and bottom tracks sized to match studs.  Align tracks securely to 
layout at base and top of studs.  Secure tracks at corners, ends, and laps as 
recommended by the manufacturer for type of construction involved.  Anchor tracks to 
building framing as recommended by the manufacturer except do not exceed 16 inches 
on center spacing for nail or power actuated fasteners, or 32 inches on center for anchor 
rods, expansion and chemical anchors, and other similar types of attachment. 

B. Set studs plumb except as needed for diagonal bracing or required for non-plumb walls 
or warped surfaces and similar requirements. 

C. Where stud systems abut structural columns or walls, including masonry walls, anchor 
ends of stiffeners to supporting structure. 

D. Install supplementary framing, blocking and bracing in cold-formed metal framing 
systems wherever required to provide a complete and stable wall-framing system.  
Where type of supplementary support is not otherwise indicated, comply with stud 
manufacturer’s recommendations and industry standards in each case, considering 
weight for loading resulting from item supported. 

E. Squarely set studs against web of tracks and secure studs to top and bottom runner 
tracks by either welding or fastening with screws at both inside and outside flanges. 

F. Install stud wall bridging (continuous cold-rolled channels positioned through the stud 
punch-outs) either by welding directly to the stud or attaching with clips.  Bridging shall 
consist of the following: 
1. 3-5/8” and 6” studs: 1-1/2” x 16-ga. channel fastened to each stud with standard 

clip angles. 
2. Proprietary bridging bars provided and installed according to manufacturer’s 

written instructions. 
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3. A combination of flat, taut, steel straps of width and thickness indicated and stud-
track solid blocking of width and thickness to match stud.  Fasten straps to stud 
flanges and secure solid blocking to stud webs or flanges with standard clip 
angles. 

4. Install bridging rows at a maximum spacing of 4’-0” on center. 

G. Frame wall openings larger than 2’-0” square with double stud at each jamb of frame, 
except where more than 2 studs are shown.  Provide stud or joist header at all rough 
openings greater than 24 inches. Install tracks and jack studs above and below wall 
openings.  Anchor tracks to jamb studs with stud shoes or by welding, and space jack 
studs same as full-height studs of wall. Secure stud system wall opening frame in manner 
indicated. 

H. Provide extra studs, tracks, headers, etc. as required to frame the perimeter of openings. 

I. Provide insulation, as indicated elsewhere, in all double jamb studs, double header 
members, and other assemblies that will not be accessible to the insulation contractor 
after erection.  

J. Splicing of load-bearing studs and box headers is not permitted, unless specifically 
detailed otherwise. 

K. Install steel sheet diagonal straps to both stud flanges, terminate at and fastened to 
reinforced top and bottom tracks.  Fasten clip angle connectors to multiple studs at ends 
of bracing and anchor to structure. 

3.03 INSTALLATION – JOISTS 

A. Install joists directly over and aligned with studs or install a load distribution member at 
the top track. 

B. Set joists straight, square, plumb, and set joists level except as otherwise shown on the 
Construction Drawings. 

C. Provide web stiffeners at ends, bearing points, concentrated loads above, and where 
indicated on the Shop Drawings. 

D. Install joist bridging consisting of solid track blocking secured to the joist webs at intervals 
indicated: 
1. Spans 0 to 7 feet: none required. 
2. Spans 7 to 14 feet: one row at mid-span. 

E. Install a perimeter track, sized to match the joist depth, at the ends of the members or 
install blocking between joists at interior supports along the length of the member.  Align 
and securely fasten the tracks or blocking to supporting structure at interior and exterior 
supports, corners, ends, and at spacing indicated on the Shop Drawings. 

F. Install additional joist under parallel partitions when the partition length exceeds one-half 
the joist span, and around all floor and roof openings that interrupt one or more joists, 
unless noted otherwise. 
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G. Install miscellaneous joist framing, connections, reinforcing, closure pieces, clip angles, 
hold-down anchors, and fasteners to provide a complete and stable joist or rafter framing 
assembly. 

3.04 TOLERANCES 

A. Fabricate and install members and assemblies to a maximum allowable variation as 
follows: 
1. Variation from plumb, level, and true to line: 1/8 inch in 10 feet. 
2. Variation of member spacing: not more than 1/8 inch plus or minus from spacing 

indicated.  Cumulative error shall not exceed the minimum fastening 
requirements of the sheathing or other finishing materials. 

3. Squareness: fabricate each cold-formed metal framing assembly to a maximum 
out-of-square tolerance of 1/8 inch. 

3.05 FIELD REPAIRS AND PROTECTION 

A. Galvanized repairs: Prepare and repair damaged galvanized coatings on fabricated and 
installed cold-formed metal framing, connections, and components with galvanized repair 
paint according to ASTMA780 and manufacturer’s written instructions. 

B. Provide final protection and maintain conditions in a manner acceptable to the 
manufacturer and installer, which ensure cold-framed metal framing is without damage or 
deterioration at time of Substantial Completion. 

3.06 FIELD QUALITY CONTROL 

A. Inspection and testing shall be in accordance with Special Inspections designated for this 
project as approved by the Building Official.  Special Inspections must be documented 
with all corrective measures completed to satisfy compliance certificates as deemed 
necessary by the Jurisdiction.   

 

END OF SECTION 
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SECTION 05 50 00
METAL FABRICATIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Shop fabricated steel  items  including: 
1. Pipe bollard
2. Loose steel lintels
3. Loose bearing and leveling plates
4. Miscellaneous framing and supports

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete:  Placement of metal fabrications in concrete.
B. Section 04 20 00  - Unit Masonry :  Placement of metal fabrications in masonry.
C. Section 04 20 00  - Unit Masonry :  Placement of lintels in masonry.
D. Section 06 2000 - Finish Carpentry:  Mechanical gate latch
E. Section 09 91 13 - Exterior Painting:  Paint finish.

1.03 REFERENCE STANDARDS
A. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus. 2019
B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2022.
C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products; 2017.
D. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and

Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile
Strength; 2022.

E. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2022).
F. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).
G. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed.

2004).
H. SSPC-SP 2 - Hand Tool Cleaning; 2018.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

and type of fasteners, and accessories.  Include erection drawings, elevations, and details
where applicable.

C. Samples
1. Submit samples as requested by the Architect during the course of construction.

1.05 QUALITY ASSURANCE
A. The work of this section shall be coordinated with the work of other Sections.

1. Verify the dimensions and work of other trades adjoining items of this Section before
fabrication and installation.

B. Furnish to the pertinent trades items included in this Section that are built into the work of other
Sections.
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C. Welding shall be performed by qualified welders and shall conform to the applicable AWS
welding code.

1.06 DELIVERY, STORAGE AND HANDLING
A. Deliver items to be incorporated into the work of other trades in sufficient time to be checked

prior to installation
B. Repair items which have become damaged to the satisfaction of the Architect prior to

incorporating them into the work.  Replace damaged items if repair cannot be done to the
satisfaction of the Architect.

1.07 PROJECT SITE REQUIREMENTS
A. Field measurements shall be taken at the job site, prior to fabrication of items, to verify or

supplement indicated dimensions and to ensure proper fitting of all items.
PART 2  PRODUCTS
2.01 MATERIALS - STEEL

A. Steel Angles, Channels, and S Shapes :  ASTM A 36/A 36M - ASTM 992 (FY = 50ksi)
B. Steel W Shapes:  ASTM A 992/A 992M (FY = 50ksi).
C. Rolled Steel Structural Shapes:  ASTM A 992/A 992M (FY = 50ksi).
D. Plates and Bar:  ASTM A 36, unless otherwise noted.
E. Pipe:  ASTM A 53/A 53M  Grade B Schedule 40, black and hot-dip galvanized finish  as

indicated.
F. Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, plain.
G. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
H. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities

having jurisdiction.
I. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with

VOC limitations of authorities having jurisdiction.
2.02 FABRICATION

A. Fit and shop assemble items in largest practical sections, for delivery to site.
1. Properly mark and match mark materials for field assembly
2. Use connections that maintain structural values of joined pieces

B. Fabricate items with joints tightly fitted and secured.
1. Ease exposed edges to a radius of approximately 1/32 inch, unless otherwise shown.
2. Form bent-metal corners to smallest radius possible without causing grain separation of

otherwise impairing work.
C. Continuously seal joined members by continuous welds.
D. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt

tight, flush, and hairline.  Ease exposed edges to small uniform radius.
E. Exposed Mechanical Fastenings:  Flush countersunk screws or bolts; unobtrusively located;

consistent with design of component, except where specifically noted otherwise.
F. Furnish components required for anchorage of fabrications.  Fabricate anchors and related

components of same material and finish as fabrication, except where specifically noted
otherwise.

G. Cut, reinforce, drill and tap miscellaneous metal work as required to receive finish hardware,
screws, and similar items.
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2.03 FABRICATED ITEMS
A. Bollards:  Steel pipe, concrete filled, crowned cap, as detailed; galvanized  finish.

1. Contractor's option:
a. Hand form concrete top

or
b. Provide pipe bollard cap finish with a class A formed finish having a symmetrical

domed utilizing a minimum of 5000 psi fiber reinforced cementitious material.
 Product TopGard by Top Gard LLC; www.topgardcap.com

B. Lintels:  As detailed; prime paint  finish unless otherwise noted/scheduled.
1. Fabricate loose structural-steel from steel angles and shapes indicated on the drawings.
2. Weld adjoining members together to form a single unit.
3. Size loose lintels to provide bearing at each side of opening equal to one-twelfth of the

clear span, but not less than 8 inches.
4. Galvanize after fabrication for use in exterior walls.

C. Loose Bearing and Leveling Plates
1. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete.

 Plates to be free from twist and warps and of required thickness and bearing area.  Drill
plates for receive anchor bolts and grouting.

2. Galvanize after fabrication for use in exterior walls.
D. Miscellaneous Framing and Supports

1. Provide steel framing and supports that are not part of the structural steel framework as
necessary to complete the Work.

2. Fabricate miscellaneous units to sizes, shapes, profiles indicated and necessary to
receive adjacent work or work to be retained by framing and supports.  Fabricate from
structural steel shapes, plates and steel bars of welded construction.  Cut, drill, and tap
units to receive hardware, hangers, supports, attachments and similar items

2.04 FINISHES - STEEL
A. Prime paint steel items.

1. Exceptions:  Galvanize items to be embedded in concrete, items to be embedded in
masonry, and items specified for galvanized  finish .

2. Exceptions:  Do not prime surfaces in direct contact with concrete, where field welding is
required, and items to be covered with sprayed fireproofing.

3. Exception:  Galvanized items to be embedded in exterior walls or surfaces
B. Prepare surfaces to be primed in accordance with SSPC-SP2.
C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
D. Prime Painting:  One coat.
E. Galvanizing of Structural Steel Members:  Galvanize after fabrication to ASTM A123/A123M

requirements.  Provide minimum 1.7 oz/sq ft galvanized coating.
F. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M

requirements.
2.05 FABRICATION TOLERANCES

A. Squareness:  1/8 inch maximum difference in diagonal measurements.
B. Maximum Offset Between Faces:  1/16 inch.
C. Maximum Misalignment of Adjacent Members:  1/16 inch.
D. Maximum Bow:  1/8 inch in 48 inches.
E. Maximum Deviation From Plane:  1/16 inch in 48 inches.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.
3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.
B. Furnish setting templates to the appropriate entities for steel items required to be cast into

concrete or embedded in masonry.
3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.
B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until

completion of erection and installation of permanent attachments.
C. Field weld components as indicated on drawings.
D. Perform field welding in accordance with AWS D1.1/D1.1M.
E. Obtain approval prior to site cutting or making adjustments not scheduled.
F. After erection, prime welds, abrasionsand surfaces not shop primed or galvanized , except

surfaces to be in contact with concrete.
END OF SECTION
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SECTION 06 10 00
ROUGH CARPENTRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Preservative treated wood materials.
B. Miscellaneous framing and sheathing.
C. Communications and electrical room mounting boards.
D. Concealed wood blocking, nailers, and supports.
E. Miscellaneous wood nailers, furring, and grounds.

1.02 RELATED REQUIREMENTS
A. Section 06 20 00 - Finished Carpentry
B. Section 07 62 00 - Sheet Metal Flashing and Trim 
C. Section 07 72 00 - Roof Accessories:  Prefabricated roof curbs.
D. Section 09 21 16 - Gypsum Board Assemblies:  Gypsum-based sheathing.

1.03 REFERENCE STANDARDS
A. ANSI A208.1 - American National Standard for Particleboard; 2016.
B. AFPA WCD No.1 - Manual for Wood Frame Construction; American Forest and Paper

Association ; 2001 .
C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
E. ASTM E136 - Standard Test Method for Assessing Combustibility of Materials Using a Vertical

Tube Furnace at 750°C; 2019a.
F. AWPA U1 - Use Category System: User Specification for Treated Wood; 2012.
G. PS 1 - Structural Plywood; 2009.
H. PS 20 - American Softwood Lumber Standard; 2021.
I. SPIB (GR) - Grading Rules; 2014.
J. WCLIB (GR) - Standard Grading Rules for West Coast Lumber No. 17; 2018.
K. WWPA G-5 - Western Lumber Grading Rules; 2021.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide technical data on wood preservative materials and application

instructions .
1.05 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
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1. If no species is specified, provide any species graded by the agency specified; if no
grading agency is specified, provide lumber graded by any grading agency meeting the
specified requirements.

2. Grading Agency:  Any grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

B. Lumber fabricated from old growth timber is not permitted.
2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Sizes:  Nominal sizes as indicated on drawings, S4S.
B. Moisture Content:  S-dry or moisture content less than 19 percent. .
C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1. Lumber:  S4S, No. 2 or Standard Grade.
2. Boards:  Standard or No. 3.

2.03 CONSTRUCTION PANELS
A. Subflooring : Structural cementitious subfloor panels. 3/4” USG STRUCTO-CRETE® Brand

Structural Panels are a cementitious, akali-resistant glass-fiber reinforced, noncombustible,
structural subfloor panel. Manufactured in accordance with Acceptance Criteria AC318.
1. Size:  48 inches wide nominal, by 96 inches long, nominal.
2. Thickness:  3/4 inch, nominal.
3. Edges:  Square along width; tongue and groove along length.
4. Fire Resistance:  Noncombustible, when tested in accordance with ASTM E136.
5. Surface Burning Characteristics: Flame spread index of 0; smoke-developed Index of 0;

when tested in accordance with ASTM E84.
6. Manufacturers:

a. USG Corporation; USG Structural Panel Concrete Subfloor:  www.usg.com/#sle.
b. or approved equal .

B. Roof Sheathing: APA PRP-108, APA Rated Sheathing, Exterior Exposure Class 1,  and as
follows:
1. Grade: APA Rated Sheathing.
2. Bond Classification: Exposure 1 .
3. Performance Category:  19/32 PERF CAT.
4. Span Rating:  40/20 .
5. Edges: Square .
6. Trademark: Furnish construction panels factory-marked with a certification mark

evidencing compliance with grade requirements
C. Wall Sheathing: APA PRP-108, APA Rated Sheathing, Exterior Exposure Class 1, and as

follows:
1. Thickness:  As noted on drawings and as required to compelte the work.
2. Trademark: Furnish construction panels factory-marked with a certification mark

evidencing compliance with grade requirements
D. Communications and Electrical Room Mounting Boards:  PS 1 A-D plywood, or medium density

fiberboard; 3/4 inch thick; flame spread index of 25 or less, smoke developed index of 450 or
less, when tested in accordance with ASTM E84.

E. Other Applications:
1. Plywood Concealed From View But Located Within Exterior Enclosure:  PS 1, C-C

Plugged or better, Exterior grade.
2. Plywood Exposed to View But Not Exposed to Weather:  PS 1, A-D, or better.
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3. Other Locations:  PS 1, C-D Plugged or better.
2.04 ACCESSORIES

A. Fasteners and Anchors:
1. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM A153/A153M for

high humidity and preservative-treated wood locations, unfinished steel elsewhere.
2. Drywall Screws:  Bugle head, hardened steel, power driven type, length three times

thickness of sheathing.
3. Anchors:  Toggle bolt type for anchorage to hollow masonry.

2.05 FACTORY WOOD TREATMENT
A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System

for wood treatments determined by use categories, expected service conditions, and specific
applications.  
1. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an

ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards.

B. Preservative Treatment:
1. Preservative Pressure Treatment of Lumber Above Grade:  AWPA U1, Use Category

UC3B, Commodity Specification A using waterborne preservative.
a. Kiln dry lumber after treatment to maximum moisture content of 19 percent.
b. Treat lumber in contact with roofing, flashing, or waterproofing.
c. Treat lumber in contact with masonry or concrete.
d. Treat lumber less than 18 inches above grade.

2. Preservative Pressure Treatment of Plywood Above Grade:  AWPA U1, Use Category
UC2 and UC3B, Commodity Specification F using waterborne preservative.
a. Kiln dry plywood after treatment to maximum moisture content of 19 percent.
b. Treat plywood in contact with roofing, flashing, or waterproofing.
c. Treat plywood in contact with masonry or concrete.

PART 3  EXECUTION
3.01 PREPARATION

A. Where wood framing bears on cementitious foundations, install full width sill flashing
continuous over top of foundation, lap ends of flashing minimum of 4 inches and seal.

B. Install sill gasket under sill plate of framed walls bearing on foundations; puncture gasket
cleanly to fit tightly around protruding anchor bolts.

C. Coordinate installation of rough carpentry members specified in other sections.
3.02 INSTALLATION - GENERAL

A. Select material sizes to minimize waste.
B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory

components, including: shims, bracing, and blocking.
C. Where treated wood is used on interior, provide temporary ventilation during and immediately

after installation sufficient to remove indoor air contaminants.
3.03 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required
by applicable local code, to close concealed draft openings between floors and between top
story and roof/attic space; other material acceptable to code authorities may be used in lieu of
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solid wood blocking.
C. In walls, provide blocking attached to studs as backing and support for wall-mounted items,

unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

D. Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

E. Provide the following specific non-structural framing and blocking:
1. Cabinets and shelf supports.
2. Wall brackets.
3. Handrails.
4. Grab bars.
5. Towel and bath accessories.
6. Wall-mounted door stops.
7. Chalkboards and marker boards.
8. Wall paneling and trim.
9. Joints of rigid wall coverings that occur between studs.

3.04 ROOF-RELATED CARPENTRY
A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings,

and roofing assembly installation.
B. Provide wood curb at all roof openings except where prefabricated curbs are specified and

where specifically indicated otherwise.  Form corners by alternating lapping side members.
3.05 INSTALLATION OF CONSTRUCTION PANELS

A. Roof Sheathing:  Secure panels with long dimension perpendicular to framing members, with
ends staggered and over firm bearing.
1. At long edges use sheathing clips where joints occur between roof framing members.
2. Nail panels to framing;  staples are not permitted.

B. Wall Sheathing:  Secure with long dimension perpendicular to wall studs, with ends over firm
bearing and staggered, using nails, screws, or staples.
1. Place water-resistive barrier horizontally over wall sheathing, weather lapping edges and

ends.
C. Communications and Electrical Room Mounting Boards:  Secure with screws to studs with

edges over firm bearing; space fasteners at maximum 24 inches on center on all edges and
into studs in field of board.
1. At fire-rated walls, install board over wall board indicated as part of the fire-rated

assembly.
2. Where boards are indicated as full floor-to-ceiling height, install with long edge of board

parallel to studs.
3. Install adjacent boards without gaps.

3.06 SITE APPLIED WOOD TREATMENT
A. Apply preservative treatment compatible with factory applied treatment at site-sawn cuts,

complying with manufacturer's instructions.
B. Allow preservative to dry prior to erecting members.

3.07 TOLERANCES
A. Framing Members:  1/4 inch from true position, maximum.
B. Surface Flatness of Floor:  1/8 inch in 10 feet maximum, and 1/4 inch in 30 feet maximum.
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C. Variation from Plane (Other than Floors):  1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet
maximum.

3.08 CLEANING
A. Waste Disposal:  Comply with the requirements of Section 01 74 19 - Construction Waste

Management and Disposal.
1. Comply with applicable regulations.
2. Do not burn scrap on project site.
3. Do not burn scraps that have been pressure treated.
4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation

facilities or “waste-to-energy” facilities.
B. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  
C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 07 21 13
BOARD INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Board insulation  at foundation perimeter, under floor slabs, and cavity wall construction .
B. Integral air and vapor barrier wall system with board insulation, foamed in place insulation,

adhesive, flashing, and tape.
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete
B. Section 04 20 00 - Unit Masonry
C. Section 05 41 00 - Structural Metal Stud Framing:  Board insulation as wall sheathing.
D. Section 07 21 19 - Foamed-In-Place Insulation:  Plastic foam insulation other than boards.

1.03 REFERENCE STANDARDS
A. ASTM C203 - Standard Test Methods for Breaking Load and Flexural Properties of Block-Type

Thermal Insulation; 2005a (Reapproved 2012).
B. ASTM C209 - Standard Test Methods for Cellulosic Fiber Insulating Board; 2012.
C. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by

Means of the Heat Flow Meter Apparatus; 2021.
D. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2019.
E. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing; 2012.
F. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal

Insulation Board; 2022.
G. ASTM D1621 - Standard Test Method for Compressive Properties of Rigid Cellular Plastics;

2016.
H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
I. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.
J. ASTM E136 - Standard Test Method for Assessing Combustibility of Materials Using a Vertical

Tube Furnace at 750°C; 2019a.
K. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,

Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2023).
L. ASTM E2357 - Standard Test Method for Determining Air Leakage of Air Barrier Assemblies;

2018.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on product characteristics, performance criteria, and product

limitations.
C. Manufacturer's Installation Instructions:  Include information on special environmental

conditions required for installation and installation techniques.
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1.05 FIELD CONDITIONS
A. Do not install insulation adhesives when temperature or weather conditions are detrimental to

successful installation.
PART 2  PRODUCTS
2.01 APPLICATIONS

A. Insulation Under Concrete Slabs:  Extruded polystyrene (XPS) board.
B. Insulation at Perimeter of Foundation:  Extruded polystyrene (XPS) board.
C. Insulation inside masonry cavity walls: Extruded polystyrene (XPS) board

2.02 FOAM BOARD INSULATION MATERIALS
A. Extruded Polystyrene (XPS) Board Insulation:  Complies with ASTM C578 with either natural

skin or cut cell surfaces.
1. Application: Perimeter foundation insulation below slab.
2. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
3. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
4. Type and Thermal Resistance, R-value:  Type IV, 5.0 (0.88) per 1 inch thickness at 75

degrees F mean temperature.
5. Board Size: 24 x 96 inch .
6. Board Thickness: 3 inches .
7. Board Edges:  Square.
8. Thermal Resistance: R-value of 5.0  per 1 inch  at 75 degrees F mean temperature.
9. Compressive Resistance: 25 psi .
10. Water Absorption, Maximum: 0.3 percent, by volume.
11. Manufacturers:

a. DuPont: Styrofoam Brand Square Edge XPS;  www.dupont.com.
b. Kingspan Insulation LLC: GreenGuard XPS Type IV, 25 psi;  www.kingspan.com.
c. Owens Corning Corporation: FOAMULAR 250 Extruded Polystyrene (XPS)

Insulation;  www.ocbuildingspec.com.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Extruded Polystyrene (XPS) Continuous Insulation Board
1. Application: Masonry cavity wall insulation.
2. Extruded-Polystyrene Board Insulation: ASTM C 578

a. Compressive resistance 25 psi (ASTM D1621)
b. Thermal resistance: R-value of 5.0 per inch at 75 °F (ASTM C518).
c. Water absorption: Max. 0.1% by volume (ASTM C272).
d. Surface Burning Characteristics (ASTM E84)

1) Flame spread: less than 25
2) Smoke Developed: less than 450.

e. Panel dimensions:
1) Board thickness: 2 1/2”
2) Board size: 15 3/4" x 96" square edge.

f. Manufacturers:
1) Dupont: Styrofoam Brand Cavitymate Ultra XPS Foam Insulation;

www.dupont.com
2) Kingspan: Greenguard Type IV XPS Insulation Board; www.kingspan.com
3) Owens Corning: Foamular CW25; www.owenscorning.com
4) Substitutions:  See Section 01 60 00 - Product Requirements .

C. Polyisocyanurate Insulation
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1. Continuous Exterior Insulation: Glass-fiber-reinforced enhanced polyisocyanurate foam
core faced with nominal 4 mil embossed acrylic-coated aluminum on the exterior side,
complying with ASTM C1289 and meeting the following physical properties:
a. ASTM C1289 type 1, class 2.
b. Compressive Strength (ASTM D1621 ): 25 psi, minimum.
c. Long-Term Thermal Resistance (ASTM C518): measured at Mean Temp of 75 F: R-

5.7 at 1 inch, R-14.4 at 2.5 inches.
d. Flexural Strength (ASTM C203): Minimum 55 psi.
e. Water Absorption (ASTM C209): Minimum 0.1 percent by volume.
f. Water Vapor Permeance (ASTM E96/E96M): <0.03 perms.
g. Maximum Use Temperature: 250 degrees F.
h. Class A, less than and/or equal to 25 Flame spread Index and less than 450 Smoke

Developed Index, classified at Max. thickness per ASTM E84 criteria.
2. Manufacturers

a. DuPont: Thermax XARMOR ci Exterior Insulation;  www.dupont.com.
b. Rmax: EXOMAX ci FR Air Barrier;  www.rmax.com.
c. Ox Engineered Products: ISO RED MAX HD;  www.oxengineeredproducts.com.
d. Substitutions:  See Section 01 60 00 - Product Requirements .

2.03 ACCESSORIES
A. Provide all accessories that are approved per manufacturers installation instructions.
B. Adhesive: Provide insulation manufacturer's recommended adhesive.

1. Product: The Dow Chemical Company GREAT STUFF PRO™ Gaps & Cracks single
component insulating foam sealant where necessary

C. Joint Sealants
1. LiquidArmor LT(low temp application)

a. Fluid Applied with Trowel
b. Installed during low temperature applications
c. Used to create seamless barriers at rough openings of windows and doors as well as

insulation joints.
d. Can be used in temps as low as -20 degrees F
e. Will withstand rain within 15 minutes of installation, however do not apply over wet

surfaces.
f. Complies with ASTM E331 and ASTM E2357.
g. Shall be applied per manufacturers' recommendations and instructions

2. LiquidArmor CM - (warm spray application)
a. Can be sprayed between 40 degrees and 120 degrees F
b. Read and follow all manufacturers's instructions
c. Spray with a max of 3,300 PSI
d. Apply minimum of four inches wide
e. Apply at a minimum of 50 wet mills

D. Penetration Filler: Provide insulated sheathing manufacturer’s recommended polyurethane
foam for sealing penetrations of insulated sheathing.
1. Products:

a. The Dow Chemical Company “GREAT STUFF PRO™ Gaps & Cracks” single
component polyurethane insulating foam sealant.

b. The Dow Chemical Company “GREAT STUFF PRO™ Window & Door” single
component polyurethane low-pressure foam sealant.

E. Gap Air Infiltration Filler: Two Component, Quick Cure Polyurethane Foam
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1. NFPA 286 Approval for Exposed use to the interior of the building without the need for a
15-min thermal barrier.

2. ASTM E-84 Class A
3. Product: The Dow Chemical Company FROTH-PAK™ Foam Insulation two component,

quick-cure polyurethane foam
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER
A. Apply adhesive to back of boards:

1. Three continuous beads per board length.
B. Install boards vertically on foundation perimeter.

1. Place boards to maximize adhesive contact.
2. Butt edges and ends tightly to adjacent boards and to protrusions.

C. Extend boards over expansion joints, unbonded to foundation on one side of joint.
D. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.03 BOARD INSTALLATION AT EXTERIOR WALLS
A. Apply adhesive to back of boards:

1. Three continuous beads per board length.
B. Install boards horizontally on walls.

1. Place boards to maximize adhesive contact.
2. Install in running bond pattern.
3. Butt edges and ends tightly to adjacent boards and to protrusions.

a. Place a continuous bead of adhesive between boards
C. Extend boards over expansion joints, unbonded to wall on one side of joint.
D. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
E. Place 6 inch wide polyethylene sheet at perimeter of wall openings, from adhesive vapor

retarder bed to window and door frames, and tape seal in place to ensure continuity of vapor
retarder and air seal.

F. Tape insulation board joints and protrusion or interruptions to the insulation plane
1. Ensure insulation board surfaces are clean, free of dust and dry prior to applying joint

tape.
2. Apply joint tape over exposed board joints using a squeegee or bristle brush. Ensure tape

adheres to embossed surface.
3.04 BOARD INSTALLATION AT CAVITY WALLS

A. Install in accordance to manufacturer's recommendations
B. Adhere a 6 inch wide strip of polyethylene sheet over expansion joints with double beads of

adhesive each side of joint.
1. Tape seal joints between sheets.
2. Extend sheet full height of joint.

C. Apply adhesive to back of boards:
1. Three continuous beads per board length.
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D. Install boards to fit snugly between wall ties.
1. Place membrane surface against adhesive.

E. Install boards vertically on walls.
1. Place boards to maximize adhesive contact.
2. Install in running bond pattern.
3. Butt edges and ends tightly to adjacent boards and to protrusions.

a. Place a continuous bead of adhesive between boards
F. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
G. Tape insulation board joints and protrusions or interruptions to the insulation plane to maintain

continuity of air barrier.
1. Ensure insulation board surfaces are clean, free of dust and dry prior to applying joint

tape.
2. Apply joint tape over exposed board joints using a squeegee or bristle brush. Ensure tape

adheres to embossed surface.
H. Joint Sealant: For joints, gaps, and openings less that ½ inch (13 mm) wide, install continuous

bead of joint sealant. Provide backer rod as required to prohibit joint sealant from bonding to a
third surface.

I. Expanding Foam Sealant: For joints, gaps, and openings greater than ½ inch (13 mm) wide,
install sealant in a continuous ribbon between adjacent board edges, working sealant in to joint
for a full depth bead of sealant.

J. Place 6 inch wide polyethylene sheet at perimeter of wall openings, from adhesive vapor
retarder bed to window and door frames, and tape seal in place to ensure continuity of vapor
retarder and air seal.

3.05 BOARD INSTALLATION UNDER CONCRETE SLABS
A. Place insulation under slabs on grade after base for slab has been compacted.
B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
C. Prevent insulation from being displaced or damaged while placing vapor retarder and placing

slab.
3.06 PROTECTION

A. Do not permit installed insulation to be damaged prior to its concealment.
END OF SECTION
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SECTION 07 21 16
BLANKET INSULATION

PART 1GENERAL
1.01 SUMMARY OF WORK

A. Section includes mineral fiber batt acoustical insulation.
1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry
B. Section 07 84 00 - Firestopping
C. Section 07 92 00 - Joint Sealants
D. Section 09 21 16 - Gypsum Board Assemblies

1.03 REFERENCE STANDARDS
A. ASTM C167 - Standard Test Methods for Thickness and Density of Blanket or Batt Thermal

Insulations; 2018 Edition.
B. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients

by the Reverberation Room Method; 2009a.
C. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by

Means of the Heat Flow Meter Apparatus; 2021.
D. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for

Commercial and Industrial Applications; 2013 (Reapproved 2019).
E. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation;

2014 (Reapproved 2019).
F. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing; 2012.
G. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic

Stainless Steel; 2008 (Reapproved 2018).
H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
I. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements; 2023.
J. ASTM E136 - Standard Test Method for Assessing Combustibility of Materials Using a Vertical

Tube Furnace at 750°C; 2019a.
K. ASTM E413 - Classification for Rating Sound Insulation; 2022.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordinate work of this Section with work of other trades for proper time and sequence to avoid

construction delays.
1.05 SUBMITTALS

A. See Section 01 30 00-Administrative Requirements, for submittal procedures.
B. Product Data: Submit product data including manufacturer’s literature for insulation materials

and accessories, indicating compliance with specified requirements and material
characteristics.
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PART 2PRODUCTS
2.01 MANUFACTURERS

A. Acoustic Fiberglass Sound Attenuation Insulation:
1. CertainTeed/Saint Gobain; Noise Reducer Sound Attenuation Batts; www.certainteed.com
2. Johns Manville: Cavity-SHIELD Fiberglass Insulation; www.johnsmanville.com
3. Owens Corning Fiberglass Corporation; Sound Attenuation Batt Insulation (SAB)

Fiberglass Insulation; www.owenscorning.com
4. Substitutions:  See Section 01 60 00 - Product Requirements .

2.02 DESCRIPTION
A. Non-combustible, lightweight, semi-rigid mineral fiber batt insulation to, ASTM C665, Type 1,

that provides fire resistance to ASTM E136  and sound control to ASTM C423.
2.03 INSULATION TYPES AND PERFORMANCE CRITERIA

A. Acoustical and fire batt insulation for walls and floors to ASTM C665, Type 1 and ASTM C553.
1. Fire performance:

a. Non-combustibility: To ASTM E136 .
b. Surface Burning Characteristics: To ASTM E84.

1) Flame spread: 0.
2) Smoke developed: 0.

c. Acoustical Performance:
1) Airborne sound transmission loss: To ASTM E90.
2) Rating sound insulation: To ASTM E413.
3) Sound absorption coefficients: To ASTM C423 .

d. Thermal resistance: To ASTM C518.
e. Corrosive resistance: To ASTM C665, Corrosive to steel - Pass.
f. Stainless steel stress corrosion: To ASTM C795.
g. Density: To ASTM C612 , 2.5 lb/ft3.
h. Recycled Content: 16  percent minimum

2.04 MATERIALS
A. Non-combustible, lightweight, mineral fiber batt insulation to ASTM C665, Type 1, that provides

fire resistance to ASTM E136  and a sound control to ASTM E90 and ASTM C423 .
1. Size:  16  x 48 inches, or size to fit in designed wall as shown on drawings.
2. Thickness:  3.5  inches, or thickness as shown on drawings.

2.05 ACCESSORIES
A. Mechanical fasteners in accordance with insulation manufacturer’s written recommendations.
B. Acoustical sealant in accordance.
C. Firestopping materials.

2.06 SOURCE QUALITY CONTROL
A. Ensure insulation components and accessories are supplied or approved in writing by single

manufacturer.
PART 3EXECUTION
3.01 INSTALLERS

A. Use only installers with minimum of 5 years experience with the work similar to work of this
section.
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3.02 EXAMINATION
A. Verification of Conditions: Verify that conditions of substrate previously installed under other

Sections or Contracts are acceptable for insulation installation in accordance with
manufacturer’s written recommendations.
1. Visually inspect substrate in presence of Consultant.
2. Ensure surfaces are free of snow, ice, frost, grease and other deleterious materials.
3. Proceed with installation only after unacceptable conditions have been remedied and after

receipt of written approval to proceed from Consultant.
4. Start of insulation installation indicates installer’s acceptance of substrate installation

conditions.
3.03 INSTALLATION

A. Install insulation in accordance with manufacturer’s written recommendations and guidelines.
B. Install insulation to maintain continuity of thermal protection to building elements and spaces.   
C. Do not compress insulation to fit into spaces.
D. Fit insulation closely around electrical boxes, pipes, ducts, frames and other objects in or

passing through insulation.
E. Keep insulation minimum 3 inches from heat emitting devices such as recessed light fixtures,

and minimum 2 inches from sidewalls of chimneys and vents.
F. Seal joints with acoustical joint sealant.
G. Do not enclose insulation until before inspection and receipt of Consultant’s written approval.

3.04 FIELD QUALITY CONTROL
A. Field Inspection: Coordinate field inspection in accordance with Section 01 43 00 - Quality

Assurance.
3.05 CLEANING

A. Progress Cleaning: Perform cleanup as work progresses.
1. Leave work area clean at end of each day.

B. Final Cleaning: Upon completion, remove surplus materials, rubbish, tools, and equipment.
3.06 PROTECTION

A. Store the material to protect against weathering and physical damage, including humidity.
B. Protect installed products and accessories from damage during construction.
C. Repair damage to adjacent materials caused by insulation installation.

END OF SECTION
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SECTION 07 21 19
FOAMED-IN-PLACE INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Foamed-in-place insulation at junctions of dissimilar wall and roof materials to achieve a
thermal and air  seal , with protective overcoat .

B. Protective intumescent coating.
1.02 RELATED REQUIREMENTS

A. Section 05 50 00 - Metal Fabrications
1.03 REFERENCE STANDARDS

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2021.

B. ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular Plastics; 2019.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
D. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior

Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen; 2004 (Reapproved 2012).

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene one week prior to commencing work of this section.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide product description, insulation properties, overcoat properties, and

preparation requirements.
C. Manufacturer's Installation Instructions:  Indicate special procedures, and perimeter conditions

requiring special attention.
1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section, with not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing work of the type specified, with
minimum three years documented experience.

1.07 PROJECT CONDITIONS
A. Sequence work to ensure timely placement of insulation within concealed spaces.

1.08 FIELD CONDITIONS
A. Do not install insulation when ambient temperature is lower than 60 degrees F.
B. Do not apply foam when temperature is below that specified by the manufacturer for ambient

air and substrate.
PART 2  PRODUCTS
2.01 MATERIALS

A. Foamed-In-Place Insulation:  Medium-density, rigid or semi-rigid, open or closed cell
polyurethane foam; foamed on-site, using blowing agent of water or non-ozone-depleting gas.
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1. Regulatory Requirements:  Comply with applicable code for flame and smoke,
concealment, and overcoat limitations.

2. Insulation:  ASTM C 1029, Type I, polyurethane, 15 psi, minimum.
3. Thermal Resistance:  R-value of 6.2, minimum, per 1 inch thickness at 75 degrees F

mean temperature when tested in accordance with ASTM C518.
4. Water Vapor Permeance:  Vapor retarder; 2 perms, maximum, when tested at intended

thickness in accordance with ASTM E96/E96M, desiccant method.
5. Water Absorption:  Less than 2 percent by volume, maximum, when tested in accordance

with ASTM D2842.
6. Air Permeance:  0.04 cfm/sq ft, maximum, when tested at intended thickness in

accordance with ASTM E2178 or ASTM E283 at 1.57 psf.
7. Closed Cell Content:  At least 90 percent.
8. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/450,

maximum, when tested in accordance with ASTM E84.
9. Manufacturers:

a. Covestro, LLC; EcoBay CC:  www.covestro.com/sprayfoam
b. Demilec LLC; HEATLOK HFO High Lift:  www.demilec.com
c. Johns Manville; JM Corbond III Closed Cell Spray Polyurethane Foam:  www.jm.com
d. Icynene Inc; MD-C-200 :  www.icynene.com.
e. NCFI Polyurethanes :  www.ncfi.com
f. SWD Yeti: www.swdurethane.com
g. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 ACCESSORIES
A. Primer:  As required by insulation manufacturer.
B. Protective Coating:  Intumescent coating of type recommended by insulation manufacturer and

as required to comply with applicable codes.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify work within construction spaces or crevices is complete prior to insulation application.
B. Verify that surfaces are clean, dry, and free of matter that may inhibit insulation or overcoat

adhesion.
3.02 PREPARATION

A. Mask and protect adjacent surfaces from over spray or dusting.
B. Apply primer in accordance with manufacturer's instructions.

3.03 APPLICATION
A. Apply insulation in accordance with manufacturer's instructions.
B. Apply insulation by spray method, to a uniform monolithic density without voids.
C. Apply to achieve a thermal resistance R-value of 19 minimum.
D. Apply overcoat monolithically, without voids to fully cover foam insulation, to achieve fire rating

required.
E. Patch damaged areas.
F. Where applied to voids and gaps assure space for expansion to avoid pressure on adjacent

materials that may bind operable parts.
G. Trim excess away for applied trim or sheet metal closer trim.
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3.04 PROTECTION
A. Do not permit subsequent construction work to disturb applied insulation.

END OF SECTION
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SECTION 07 84 00
FIRESTOPPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Firestopping of joints and penetrations in fire resistance rated and smoke resistant assemblies,
whether indicated on drawings or not, and other openings indicated.

1.02 RELATED REQUIREMENTS
A. Section 01 70 00 - Execution and Closeout Requirements:  Cutting and patching.
B. Section 09 21 16 - Gypsum Board Assemblies:  Gypsum wallboard fireproofing.

1.03 REFERENCE STANDARDS
A. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops; 2013a.
B. ASTM E2307 - Standard Test Method for Determining Fire Resistance of Perimeter Fire

Barriers Using Intermediate-Scale, Multi-story Test Apparatus; 2020.
C. ASTM E2837 - Standard Test Method for Determining the Fire Resistance of Continuity Head-

of-Wall Joint Systems Installed Between Rated Wall Assemblies and Nonrated Horizontal
Assemblies; 2013 (Reapproved 2017).

D. ITS (DIR) - Directory of Listed Products; current edition.
E. FM 4991 - Approval Standard for Firestop Contractors; 2013.
F. FM (AG) - FM Approval Guide; current edition.
G. UL (FRD) - Fire Resistance Directory; current edition.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Schedule of Firestopping:  List each type of penetration, fire rating of the penetrated assembly,

and firestopping test or design number .
C. Product Data:  Provide data on product characteristics.
D. Sustainable Design Submittal:  Submit VOC content documentation for all non-preformed

materials.
E. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.
F. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
G. Installer Qualification:  Submit qualification statements for installing mechanics.

1.05 QUALITY ASSURANCE
A. Fire Testing:  Provide firestopping assemblies of designs that provide the scheduled fire ratings

when tested in accordance with methods indicated.
1. Listing in UL (FRD), FM (AG), or ITS (DIR) will be considered as constituting an

acceptable test report.
2. Valid evaluation report published by ICC Evaluation Service, Inc. (ICC-ES) at www.icc-

es.org will be considered as constituting an acceptable test report.
3. Submission of actual test reports is required for assemblies for which none of the above

substantiation exists.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
C. Installer Qualifications:  Company specializing in performing the work of this section and:

1. Trained and approved by manufacturer.
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2. Approved by Factory Mutual Research Corporation under FM 4991, or meeting any two of
the following requirements:

3. Verification of minimum three years documented experience installing work of this type.
4. Verification of at least five satisfactorily completed projects of comparable size and type.
5. Licensed by local authorities having jurisdiction (AHJ).

1.06 MOCK-UP
A. Install one firestopping assembly representative of each fire rating design required on project.

1. Where one design may be used for different penetrating items or in different wall
constructions, install one assembly for each different combination.

2. Where firestopping is intended to fill a linear opening, install minimum of 1 linear ft.
B. Obtain approval of authorities having jurisdiction (AHJ) before proceeding.
C. If accepted, mock-up will represent minimum standard for the Work.
D. If accepted, mock-up may remain as part of the Work.  Remove and replace mock-ups not

accepted.
1.07 FIELD CONDITIONS

A. Comply with firestopping manufacturer's recommendations for temperature and conditions
during and after installation; maintain minimum temperature before, during, and for three days
after installation of materials.

B. Provide ventilation in areas where solvent-cured materials are being installed.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Firestopping Manufacturers:
1. 3M Fire Protection Products :  www.3m.com/firestop.
2. Hilti, Inc:  www.us.hilti.com.
3. Specified Technologies Inc:  www.stifirestop.com.
4. Tremco Commercial Sealants & Waterproofing :  www.tremcosealants.com.

2.02 MATERIALS
A. Firestopping Materials:  Any materials meeting requirements.
B. Compatibility:  Provide firestopping composed of components that are compatible with each

other, the substrate and the items penetrating the firestopping
C. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Provide type of

materials as required for tested firestopping assembly.
2.03 FIRESTOPPING ASSEMBLY REQUIREMENTS

A. Perimeter Fire Containment Firestopping:  Use system that has been tested according to ASTM
E2307 to have fire resistance F Rating equal to required fire rating of floor assembly.

B. Head-of-Wall Joint System Firestopping at Joints Between Fire-Rated Wall Assemblies and
Non-Rated Horizontal Assemblies:  Use system that has been tested according to ASTM
E2837 to have fire resistance F Rating equal to required fire rating of floor or wall, whichever is
greater.

C. Through Penetration Firestopping:  Use system that has been tested according to ASTM E814
to have fire resistance F Rating equal to required fire rating of penetrated assembly.

2.04 FIRESTOPPING ASSEMBLIES - MATERIALS
A. Firestopping at head of walls without penetrations

1. Tremco, Tremstop Acrylic
2. 3M FireDam Spray 100
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3. STI, AS200
4. Hilti, CFS-SP WB
5. Substitution: See Section 01 60 00 - Product Requirements

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.
3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials that could
adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.
C. Install backing materials to prevent liquid material from leakage.

3.03 INSTALLATION
A. Install materials in manner described in fire test report and in accordance with manufacturer's

instructions, completely closing openings.
B. Do not cover installed firestopping until inspected by authorities having jurisdiction.
C. Install labeling required by code.

3.04 CLEANING
A. Clean adjacent surfaces of firestopping materials.

3.05 PROTECTION
A. Protect adjacent surfaces from damage by material installation.

END OF SECTION
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SECTION 07 92 00
JOINT SEALANTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Provide labor, materials and equipment necessary to complete sealant work, both interior and
exterior of the Project.

B. Nonsag gunnable joint sealants.
C. Self-leveling pourable joint sealants.
D. Joint backings and accessories.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping:  Firestopping sealants.
B. Section 09 21 16 - Gypsum Board Assemblies:  Sealing acoustical and sound-rated walls and

ceilings.
C. Section 09 30 00 - Tiling:  Sealant between tile and plumbing fixtures and at junctions with

other materials and changes in plane.
D. Section 23 31 00 - HVAC Ducts and Casings:  Duct sealants.

1.03 REFERENCE STANDARDS
A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by

Means of a Durometer; 2006 (Reapproved 2011).
B. ASTM C834 - Standard Specification for Latex Sealants; 2017 (Reapproved 2023).
C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.
D. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016 (Reapproved 2023).
E. ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants; 2022.
F. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2005

(Reapproved 2010).
G. SCAQMD 1168 - Adhesive and Sealant Applications; 1989, with Amendment (2022).

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordinate the work with other sections referencing this section.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data for Sealants:  Submit manufacturer's technical data sheets for each product to be

used, that includes the following.
1. Physical characteristics, including movement capability, VOC content, hardness, service

temperature range, cure time, and color availability.
2. List of backing materials approved for use with the specific product.
3. Substrates that product is known to satisfactorily adhere to and with which it is compatible.
4. Substrates the product should not be used on.
5. Substrates for which use of primer is required.

C. Color Cards for Selection:  Where sealant color is not specified, submit manufacturer's color
cards showing standard colors available for selection.

D. Samples for Verification:  Where custom sealant color is specified, obtain directions from
Architect and submit at least two physical samples for verification of color of each required
sealant.
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E. Sustainable Design Documentation:  For sealants and primers, submit VOC content and
emissions documentation as specified in Section 01 61 16.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
B. Installer Qualifications:  Company specializing in performing the work of this section and with at

least three years of documented experience.
1.07 MOCK-UP

A. Provide mock-up of sealant joints in conjunction with window, wall, and air barrier system under
provisions of Section 01 43 00 - Quality Requirements.

B. Construct mock-up with specified sealant types and with other components noted.
C. Locate where directed.
D. Mock-up may not remain as part of the Work.

1.08 FIELD CONDITIONS
A. Do not install sealants when ambient temperature is less than 40 degrees F.
B. Maintain this minimum temperature during and 24 hours after installation of sealants.
C. Maintain temperature and humidity recommended by the sealant manufacturer during and after

installation.
1.09 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Correct defective work within a two (2) year period after Date of Substantial Completion.
C. Warranty:  Include coverage for installed sealants and accessories that fail to achieve

 watertight seal, exhibit loss of adhesion or cohesion, or do not cure.
PART 2  PRODUCTS
2.01 JOINT SEALANT APPLICATIONS

A. Scope:
1. Exterior Joints:  Seal open joints, whether or not the joint is indicated on drawings, unless

specifically indicated not to be sealed. Exterior joints to be sealed include, but are not
limited to, the following items.
a. Wall expansion and control joints.
b. Joints between door, window, and other frames and adjacent construction.
c. Joints between different exposed materials.
d. Openings below ledge angles in masonry.
e. Joints and intersections in concrete paving.
f. Joints and intersections between dissimilar materials that do not fit together with a

hairline joint.
g. Intersections of equipment that do not fit together or against adjoining material with a

hairline joint.
h. Other joints indicated below.

2. Interior Joints:  Do not seal interior joints unless specifically indicated to be sealed. Interior
joints to be sealed include, but are not limited to, the following items.
a. Joints between door, window, and other frames and adjacent construction.
b. Joints and intersections between dissimilar materials that do not fit together with a

hariline joint.
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c. Intersections of equipment that do not fit together or against adjoining material with a
hairline joint.

d. Other joints indicated below.
3. Do not seal the following types of joints.

a. Intentional weepholes in masonry.
b. Joints indicated to be treated with manufactured expansion joint cover or some other

type of sealing device.
c. Joints where sealant is specified to be provided by manufacturer of product to be

sealed.
d. Joints where installation of sealant is specified in another section.
e. Joints between suspended panel ceilings/grid and walls.

B. General Project Recomendations
1. Type 1 - Exterior Joints:  Use non-sag non-staining silicone sealant, unless otherwise

indicated.
2. Type 2 - Lap Joints in Sheet Metal Fabrications:  Butyl rubber, non-curing.
3. Type 4 - Interior Joints:  Use non-sag polyurethane  sealant, unless otherwise indicated.
4. Type 5 - Joints between Fixtures in Wet Areas and Floors, Walls, and Ceilings:  Mildew-

resistant silicone sealant; white .
5. Type 6 - In Sound-Rated Assemblies:  Acrylic emulsion latex  sealant.

C. Interior Wet Areas:  Bathrooms, restrooms, and food service areas ; fixtures in wet areas include
plumbing fixtures, food service equipment, countertops, cabinets, and other similar items .

D. Sound-Rated Assemblies:  Walls and ceilings identified as "STC-rated", "sound-rated", or
"acoustical".

2.02 JOINT SEALANTS - GENERAL
A. Sealants and Primers:  Provide products having lower volatile organic compound (VOC)

content than indicated in SCAQMD 1168.
B. Single source responsibility for joint sealant materials:  Obtain joint sealant materials from a

single manufacturer.
C. Compatibility:  Provide joint sealant, joint fillers and other related materials that are compatible

with one another and with joint substrates under conditions of service and application, as
demonstrated by sealant manufacturer based on testing and experience.

2.03 NONSAG JOINT SEALANTS
A. Non-Staining Silicone Sealant:  ASTM C920, Grade NS, Uses M and A; not expected to

withstand continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 50 percent , minimum.
2. Non-Staining To Porous Stone:  Non-staining to light-colored natural stone when tested in

accordance with ASTM C1248.
3. Dirt Pick-Up:  Reduced dirt pick-up compared to other silicone sealants.
4. Hardness Range:  15 to 35, Shore A, when tested in accordance with ASTM C661.
5. Color:  To be selected by Architect from manufacturer's standard range.
6. Service Temperature Range:  Minus 20 to 180 degrees F.
7. Applications:  Use for:

a. Metal to metal joint.
b. Glass to glass joints.
c. Sheet metal flashing, coping, preformed metal caps, fascia, extenders trim and

panels.
d. Glass to metal joints.
e. Concrete to concrete, including precast panels 
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8. Manufacturers:
a. Dow Chemical Company ; DOWSIL 795 Silicone Building Sealant :  www.dow.com.
b. Pecora Corporation ; Pecora 864 NST (Non-Staining Technology) :  www.pecora.com.
c. Sika Corporation ; Sikasil WS-290 :  www.usa-sika.com.
d. Tremco, Inc.; Product Spectrum 2:  www.tremcosealants.com.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Mildew-Resistant Silicone Sealant:  ASTM C920, Grade NS, Uses M and A; single component,
mildew resistant; not expected to withstand continuous water immersion or traffic.
1. Color:  White or as selected by Architect
2. Applications:  Use for:

a. Around countertops, backsplashes and other wet interior locations .
3. Manufacturers:

a. Dow Chemical Company; DOWSIL 791 Silicone Weatherproofing Sealant:
www.dow.com.

b. Pecora Corporation ; Pecora 898 NST (Non-Staining Technology) :  www.pecora.com.
c. Sika Corporation ; Sikasil GP:  www.usa-sika.com.
d. Tremco, Inc; Tremsil 200:  www.tremcosealants.com.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Polyurethane Sealant:  ASTM C920, Grade NS, Uses M and A; single or multi-component; not
expected to withstand continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 50 percent , minimum.
2. Hardness Range:  20 to 35, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
4. Service Temperature Range:   Minus 40 to 180 degrees F.
5. Applications:  Use for:

a. Control, expansion, and soft joints in masonry.
b. Joints between concrete and other materials.
c. Joints between metal frames and other materials.
d. Other exterior joints for which no other sealant is indicated.

6. Manufacturers:
a. Pecora Corporation ; DynaTrol II:  www.pecora.com.
b. Sika Corporation ; Sikaflex-1a :  www.usa-sika.com.
c. Sika Corporation ; Sikaflex-2c NS :  www.usa-sika.com.
d. Tremco Commercial Sealants & Waterproofing ; Dymonic 100 :

 www.tremcosealants.com.
e. W. R. Meadows, Inc; POURTHANE NS :  www.wrmeadows.com.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Acrylic Emulsion Latex:  Water-based; ASTM C834, single component, non-staining, non-
bleeding, non-sagging; not intended for exterior use.
1. Color:  To be selected by Architect from manufacturer's standard range.
2. Grade:  ASTM C834; Grade Minus 18 Degrees C (0 Degrees F).
3. Applications:  Use for:

a. Interior wall and ceiling control joints.
b. Joints between door and window frames and wall surfaces.
c. Other interior joints for which no other type of sealant is indicated.

4. Manufacturers:
a. Everkem Diversified Products, Inc; EcoTex 25 :  www.everkemproducts.com.
b. Pecora Corporation ; AC-20 +Silicone :  www.pecora.com.
c. Sherwin-Williams Company ; 950A Siliconized Acrylic Latex Caulk :  www.sherwin-

williams.com.
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d. Tremco Commercial Sealants & Waterproofing ; Tremflex 834 :
 www.tremcosealants.com.

e. Substitutions:  See Section 01 60 00 - Product Requirements.
2.04 SELF-LEVELING SEALANTS

A. Self-Leveling Polyurethane Sealant:  ASTM C920, Grade P, Uses M and A; single or multi-
component; explicitly approved by manufacturer for traffic exposure; not expected to withstand
continuous water immersion .
1. Movement Capability:  Plus and minus 50 percent , minimum.
2. Hardness Range:  35 to 55, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
4. Service Temperature Range:  Minus 40 to 180 degrees F.
5. Applications:  Use for:

a. Joints in sidewalks and vehicular paving.
6. Manufacturers:

a. Pecora Corporation; Dynatrol II-SL :  www.pecora.com.
b. The QUIKRETE Companies ; QUIKRETE® Polyurethane Self-Leveling Sealant :

 www.quikrete.com.
c. Sika Corporation; Sikaflex-1c SL: www.usa-sika.com.
d. W. R. Meadows, Inc; POURTHANE SL: www.wrmeadows.com.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Semi-Rigid Self-Leveling Polyurea Joint Filler:  Two-component, 100 percent solids; intended
for filling cracks and control joints not subject to significant movement; rigid enough to support
concrete edges under traffic.
1. Durometer Hardness, Type A:  75, minimum, after seven days when tested in accordance

with ASTM D2240.
2. Color:  Concrete gray.
3. Joint Width, Minimum:  1/8 inch.
4. Joint Width, Maximum:  3/4 inch.
5. Joint Depth:  Provide product suitable for joints from 1/8 inch to 1 inch in depth excluding

space for backer rod.
6. Application: Use for

a. Joint filler for concrete slab saw cuts and narrow cracks.
7. Manufacturers:

a. Adhesives Technology Corporation ; Crackbond JF-311 :  www.atcepoxy.com.
b. ARDEX Engineered Cements; ARDEX ArdiSeal:  www.ardexamericas.com.
c. Nox-Crete ; DynaFlex JF-85 :  www.nox-crete.com.
d. Sika Corporation - Sika Loadflex - Load Bearing Semi Rigid Polyurea Joint Filler;

www.sika-usa.com.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

2.05 ACCESSORIES
A. Backer Rod:  Cylindrical cellular foam rod with surface that sealant will not adhere to,

compatible with specific sealant used, and recommended by backing and sealant
manufacturers for specific application.

B. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere to and
recommended by tape and sealant manufacturers for specific application.

C. Masking Tape:  Self-adhesive, nonabsorbent, non-staining, removable without adhesive
residue, and compatible with surfaces adjacent to joints and sealants.

D. Joint Cleaner:  Non-corrosive and non-staining type, type recommended by sealant
manufacturer; compatible with joint forming materials.
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E. Primers:  Type recommended by sealant manufacturer to suit application; non-staining.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that joints are ready to receive work.
B. Verify that backing materials are compatible with sealants.
C. Verify that backer rods are of the correct size.

3.02 PREPARATION
A. Remove loose materials and foreign matter that could impair adhesion of sealant.
B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.
C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.
D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant

work; be aware that sealant drips and smears may not be completely removable.
E. Concrete Floor Joints That Will Be Exposed in Completed Work:  Test joint filler in

inconspicuous area to verify that it does not stain or discolor slab.
3.03 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Perform installation in accordance with ASTM C1193.
C. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck

dimension, and surface bond area as recommended by manufacturer.
D. Install bond breaker backing tape where backer rod cannot be used.
E. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without

getting sealant on adjacent surfaces.
F. Do not install sealant when ambient temperature is outside manufacturer's recommended

temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

G. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

H. Concrete Floor Joint Filler:  After full cure, shave joint filler flush with top of concrete slab.
3.04 CLEANING

A. Clean adjacent soiled surfaces.
3.05 PROTECTION

A. Protect sealants until cured.
END OF SECTION
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SECTION 08 11 13
HOLLOW METAL DOORS AND FRAMES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal doors and frames.
B. Hollow metal frames for wood doors.
C. Fire-rated hollow metal doors and frames.
D. Thermally insulated hollow metal doors with frames.
E. Sound-rated hollow metal doors and frames.
F. Hollow metal borrowed lites glazing frames.
G. Accessories, including glazing .

1.02 RELATED REQUIREMENTS
A. Section 08 71 00 - Door Hardware.
B. Section 08 80 00 - Glazing:  Glass for doors and borrowed lites.
C. Section 09 91 13 - Exterior Painting:  Field painting.
D. Section 09 91 23 - Interior Painting:  Field painting.
E. Division 26 - Electrical
F. Division 27 - Communications
G. Division 28 - Electronic Safety

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel

Doors, Frames and Frame Anchors; 2018.
C. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2017.
D. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces

for Steel Doors and Frames; 2011.
E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2020.
F. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Solution Hardened, and Bake Hardenable; 2015.

G. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2018a.

H. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements; 2023.

I. ASTM E413 - Classification for Rating Sound Insulation; 2022.
J. BHMA A156.115 - American National Standard for Hardware Preparation in Steel Doors and

Steel Frames; 2014.
K. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
L. DHI A115 Series - Specifications for Steel Doors and Frame Preparation for Hardware; Door

and Hardware Institute; 2000  (ANSI/DHI A115 Series).
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M. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames; 2002.
N. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames; 2011.
O. NAAMM HMMA 840 - Guide Specifications For Receipt, Storage and Installation of Hollow

Metal Doors and Frames; 2017.
P. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames;

2014.
Q. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2016.
R. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2022.
S. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames; 2019.
T. UL (DIR) - Online Certifications Directory; Current Edition.
U. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,

Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Materials and details of design and construction, hardware locations,

reinforcement type and locations, anchorage and fastening methods, and finishes.
C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any

indicated finish requirements.
D. Installation Instructions:  Manufacturer's published instructions, including any special installation

instructions relating to this project.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years documented experience.

B. Maintain at project site copies of reference standards relating to installation of products
specified.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified

requirements.
B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and

adverse effects on factory applied painted finish.
1.07 PROJECT CONDITIONS

A. Coordinate the work with door opening construction, door frame and door hardware installation.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Hollow Metal Doors and Frames:
1. Ceco Door, an Assa Abloy Group company:  www.assaabloydss.com
2. Curries, an Assa Abloy Group company :  www.assaabloydss.com
3. Mesker, dormakaba Group:  www.meskeropeningsgroup.com
4. Republic Doors, an Allegion brand:  www.republicdoor.com.
5. MPI Custom Steel Doors and Frames: www.metalproductsinc.com
6. Steelcraft, an Allegion brand :  www.allegion.com
7. Substitutions:  See Section 01 60 00 - Product Requirements.
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2.02 PERFORMANCE REQUIREMENTS
A. Requirements for Hollow Metal Doors and Frames:

1. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel
complying with ASTM A653/A653M, cold-rolled steel complying with ASTM
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, commercial steel (CS) Type B, for each.

2. Accessibility:  Comply with ICC A117.1 and ADA Standards.
3. Exterior Door Top Closures:  Flush end closure channel, with top and door faces aligned.

a. Steel top cap on exterior doors.
4. Door Edge Profile:  Manufacturers standard for application indicated.
5. Typical Door Face Sheets:  Flush.
6. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as

indicated on drawings. Style:  Manufacturers standard.
7. Hardware Preparations, Selections and Locations:  Comply with NAAMM HMMA 830 and

NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in accordance
with specified requirements.
a. Prepare doors and frames to receive mortised and concealed door hardware,

including cutouts, reinforcing, drilling, and tapping, in accordance with final door
hardware and templates provided by hardware supplier.  Comply with ANSI A115
Specifications for door and frame preparation".

8. Zinc Coating for Typical Interior and/or Exterior Locations:  Provide metal components
zinc-coated (galvanized) and/or zinc-iron alloy-coated (galvannealed) by the hot-dip
process in accordance with ASTM A653/A653M, with manufacturer's standard coating
thickness, unless noted otherwise for specific hollow metal doors and frames.

B. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS
A. Door Finish:  Factory primed and field finished.
B. Exterior Doors:  Thermally insulated. 

1. Grade:  ANSI A250.8 Level 3, physical performance Level A, Model 2, seamless , Epoxy
filled edge (Extra Heavy Duty, 16 gauge).
a. Level 3 - Extra Heavy-duty .
b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI

A250.4.
c. Model 2 - Seamless .
d. Door Face Metal Thickness:  16 gage, 0.053 inch, minimum.
e. Zinc Coating:  A60/ZF180 galvannealed coating; ASTM A653/A653M.

2. Core Material:  Polyurethane, 1.8 lbs/cu ft minimum density.
3. Door Thermal Resistance:  minimum R-Value of 8.7, minimum, for installed thickness of

polyurethane.
4. Door Thickness:  1-3/4 inch, nominal.
5. Top Closures for Outswinging Doors:  Flush with top of faces and edges.
6. Weatherstripping:  Refer to Section 08 71 00.
7. Verify with Section 08 71 00 - Door Hardware, undercut requirements for exterior doors

with thresholds.  Standard undercut will not be acceptable for low profile handicap
thresholds.
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C. Interior Doors, Non-Fire Rated:
1. Grade:  ANSI A250.8 Level 3, physical performance Level A, Model 2, seamless  Epoxy

filled edge (Extra Heavy Duty, 16 gauge).
a. Level 3 - Extra Heavy-duty .
b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI

A250.4.
c. Model 2 - Seamless .
d. Door Face Metal Thickness:  16 gage, 0.053 inch, minimum.
e. Zinc Coating:  A60/ZF180 galvannealed coating; ASTM A653/A653M.

2. Door Core Material:  Manufacturers standard core material/construction and in compliance
with requirements.

3. Door Thickness:  1-3/4 inch, nominal.
D. Fire-Rated Doors:

1. Grade:  ANSI A250.8 Level 3, physical performance Level A, Model 2, seamless  Epoxy
filled edge (Extra Heavy Duty, 16 gauge).
a. Level 3 - Extra Heavy-duty .
b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI

A250.4.
c. Model 2 - Seamless .
d. Door Face Metal Thickness:  16 gage, 0.053 inch, minimum.
e. Zinc Coating:  A60/ZF180 galvannealed coating; ASTM A653/A653M.

2. Fire Rating:  As indicated on Door Schedule.
a. Provide units listed and labeled by UL (Underwriters Laboratories) - UL (BMD) .
b. Attach fire rating label to each fire rated unit.
c. Provide manufacturers certificate that oversized openings have been constructed in

accordance with all other applicable requirements for labeled door construction.
3. Core Material:  Mineral board .
4. Door Thickness:  1-3/4 inch, nominal.

E. Sound-Rated Interior  Doors:  
1. Grade:  ANSI A250.8 Level 3, physical performance Level A, Model 2, seamless  Epoxy

filled edge (Extra Heavy Duty, 16 gauge.
a. Level 3 - Extra Heavy-duty .
b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI

A250.4.
c. Model 2 - Seamless .
d. Door Face Metal Thickness:  16 gage, 0.053 inch, minimum.
e. Zinc Coating:  A60/ZF180 galvannealed coating; ASTM A653/A653M.

2. Sound Transmission Class (STC) Rating of Door and Frame Assembly:  STC of 39,
minimum, calculated in accordance with ASTM E413, and tested in accordance with
ASTM E90.

3. Door Thickness:  As required to meet acoustic requirements indicated.
4. Opening Force of Sound-Rated Doors, Non-Fire Rated:  5 lbs, maximum, in compliance

with ADA Standards.
2.04 HOLLOW METAL FRAMES

A. Comply with standards and/or custom guidelines as indicated for corresponding door in
accordance with applicable door frame requirements.

B. General:
1. Comply with the requirements of grade specified for corresponding door, except: 

a. Frames for interior openings: ANSI A250.8 Level 3 Doors:  16 gage frames.
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b. Frames for exterior openings: ANSI A250.8 Level 3 Doors:  16 gage frames.
C. Exterior Door Frames:  Full profile/continuously welded type .

1. Galvanizing:  All components hot-dipped zinc-iron alloy-coated (galvannealed) in
accordance with ASTM A653/A653M, with A60/ZF180 coating .

2. Frame Metal Thickness:  16 gage, 0.053 inch , minimum.
3. Frame Finish:  Factory primed and field finished.
4. Weatherstripping:  Separate, see Section 08 71 00.

D. Interior Door Frames, Non-Fire Rated:  Full profile/continuously welded type.
1. Frame Metal Thickness:  16 gage, 0.053 inch , minimum.

E. Door Frames, Fire-Rated:  Face welded type .
1. Fire Rating:  Same as door, labeled.
2. Frame Metal Thickness:  16 gage, 0.053 inch , minimum.
3. Frame Finish:  Factory primed and field finished.

F. Sound-Rated Door Frames:  Face welded type .
G. Frames for Wood Doors:  Comply with frame requirements in accordance with corresponding

door.
H. Mullions for Pairs of Doors:  Fixed, except where removable is indicated , with profile similar to

jambs.
I. Transom Bars:  Fixed, of profile same as jamb and head.
J. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be

grouted.
K. Frames Wider than 48 inches:  Reinforce with steel channel fitted tightly into frame head, flush

with top.
2.05 FINISHES

A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.
B. Bituminous Coating:  Asphalt emulsion or other high-build, water-resistant, resilient coating.

2.06 ACCESSORIES
A. Glazing:  As specified in Section 08 80 00, factory installed.
B. Removable Stops:  Formed sheet steel, shape as indicated on drawings, mitered or butted

corners; prepared for countersink style tamper proof screws.
C. Grout for Frames:  Portland cement grout with maximum 4 inch slump for hand troweling;

thinner pumpable grout is prohibited.
D. Silencers:  Resilient rubber, fitted into drilled hole; provide three on strike side of single door,

three on center mullion of pairs, and two on head of pairs without center mullions.
E. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.
F. Closed-cell polyurethane spray foam insulation:

1. Foam Sealant: A one-component, minimal expanding, low pressure-build, flexible
polyurethane foam formulated to seal the air gap around door frame and the rough
opening.  The foam is to expand and generate an effective seal, and will not distort or bow
door frames.

2. Foam insulation required in exterior applications between all door head, and jamb.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
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B. Verify that opening sizes and tolerances are acceptable.
C. Verify that finished walls are in plane to ensure proper door alignment.

3.02 PREPARATION
A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior

to installation.
3.03 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.

B. Install fire rated units in accordance with NFPA 80.
C. Coordinate frame anchor placement with wall construction.
D. Grout frames in masonry construction, using hand trowel methods; brace frames so that

pressure of grout before setting will not deform frames.
E. Foam insulation in shim spaces at perimeter of assembly to maintain continuity of thermal

barrier.
F. Install door hardware as specified in Section 08 71 00.
G. Comply with glazing installation requirements of Section 08 80 00.
H. Coordinate installation of electrical connections to electrical hardware items.
I. Install magnetic hold open devices on doors supplied by Division 28.
J. Touch up damaged factory finishes.

3.04 TOLERANCES
A. Clearances Between Door and Frame:  Comply with related requirements of specified frame

standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 861.
B. Maximum Diagonal Distortion:  1/16 inch measured with straight edge, corner to corner.

3.05 ADJUSTING AND CLEANING
A. Adjust for smooth and balanced door movement.
B. Adjust sound control doors so that seals are fully engaged when door is closed.
C. Test sound control doors for force to close, latch, and unlatch; adjust as necessary in

compliance with requirements.
D. Clean and restore soiled surfaces.  Remove scraps and debris and leave site in a clean

condition.
END OF SECTION
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SECTION 08 36 13
SECTIONAL DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Overhead sectional doors, electrically  operated.
B. Operating hardware and supports.
C. Electrical controls.

1.02 RELATED REQUIREMENTS
A. Section 05 50 00 - Metal Fabrications:  Steel channel opening frame.
B. Section 08 71 00 - Door Hardware:  Lock cylinders.
C. Section 08 80 00  - Glazing :  Glazing for door lights.
D. Division 26: Electrical
E. Section 26 05 83 - EQUIPMENT WIRING.

1.03 REFERENCE STANDARDS
A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2020.
B. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior

Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen; 2004 (Reapproved 2012).

C. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014
(Reapproved 2021).

D. DASMA 102 - American National Standard Specifications for Sectional Doors; 2018.
E. ITS (DIR) - Directory of Listed Products; current edition.
F. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays

Rated 600 Volts; 2000 (R2005), with errata, 2008.
G. NEMA MG 1 - Motors and Generators; 2018.
H. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.
I. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
J. UL (DIR) - Online Certifications Directory; Current Edition.
K. UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems;

Current Edition, Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate opening dimensions and required tolerances, connection details,

anchorage spacing, hardware locations, and installation details.
C. Product Data:  Show component construction, anchorage method, and hardware.
D. Maintenance Data:  Include data for motor and transmission, shaft and gearing, lubrication

frequency, spare part sources.
E. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
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1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years of documented experience.
B. Installer Qualifications:  Company specializing in performing the work of this section with

minimum 5 years of experience .
C. Comply with applicable code for motor and motor control requirements.
D. Products Requiring Electrical Connection:  Listed and classified by ITS (DIR), UL (DIR), or

testing firm acceptable to authorities having jurisdiction, as suitable for purpose specified.
1.06 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for warranty requirements.
B. Correct defective Work within a two year period after Date of Substantial Completion.
C. Finish Warranty: Provide manufacturer's finish warranty against rust though for 10 years after

the Date of Substantial Completion.
D. Delamination Warranty: Provide manufacturer's delamination warranty for 10 years after the

Date of Substantial Completion.
E. Warranty:  Include coverage for electric motor and transmission.
F. Provide two year manufacturer warranty for electric operating equipment.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design: Clopay Building Products Company, Inc; Product 3720 :
 www.clopaycommercial.com.

B. Other Acceptable Manufacturers:
1. Haas Door: haasdoor.com
2. C.H.I. Overhead Doors:  www.chiohd.com.
3. Overhead Door Company
4. Wayne-Dalton, a Division of Overhead Door Corporation :   www.wayne-dalton.com.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 STEEL DOORS
A. Steel Doors:  Flush steel, insulated ; follow the roof pitch  operating style with track and

hardware ; complying with DASMA 102, Commercial application .
1. Performance:  Withstand positive and negative wind loads equal to 1.5 times design wind

loads specified by local code without damage or permanent set, when tested in
accordance with ASTM E330/E330M, using 10 second duration of maximum load.

2. Thermal Performance: Minimum R-value of 17
3. Door Nominal Thickness:  2 inches thick.
4. Air Leakage Rate:  Less than 0.40 cfm/sf when tested in accordance with ASTM E283 at

test pressure difference of 1.57 psf.
5. Exterior Finish:  Factory finished with polyester baked enamel ; color as selected by

Architect .
6. Interior Finish:  Factory finished with polyester baked enamel ; color as selected from

manufacturers standard line .
7. Glazed Lights:  Minimum Three glazed lights per panel , one  row; set in place with resilient

glazing channel .
8. Electric Operation:  Electric control station.

B. Door Construction:
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1. Panels: Foamed in place Polyurethane core construction between exterior and interior
steel skins.

2. Steel Skins: Formed from roll formed commercial quality steel sheet, hot-dip galvanized
per ASTM A 924/A 924M and ASTM A 653/A 653M, pre-painted with primer and baked-on
polyester topcoat; sections formed to create weather tight tongue-in-groove meeting joint.
a. Steel Skin Thickness: Minimum 27 gauge 0.016 inch (0.40 mm) exterior; minimum 27

gauge 0.016 inch (0.40 mm) interior.
b. End Stiles: Galvanized steel end stiles, engineered for easy hardware attachment

through pre-punched holes. Minimum 18 gauge, 0.045 inch (1.14 mm) thick for single
end hinge style and 16 gauge .056 inch (1.42 mm) minimum for double end hinge
style.

c. Finish: Stucco embossed texture with shallow U ribbed pattern.
3. Reinforcing: Galvanized and primed steel reinforcement located under each hinge

location, pre-punched for hinge attachment.
4. Handle: High impact polymer step plate/lift handle on bottom panel section.

C. Glazing:  Fully tempered glass ; single pane ; clear ; 1/4 inch  overall thickness.
D. Glazing:  Type 1 inch clear tempered glass  specified in Section 08 80 00 .

2.03 COMPONENTS
A. Track:  Rolled galvanized steel, 0.090 inch minimum thickness; 2 inch wide, continuous one

piece per side; galvanized steel mounting brackets 1/4 inch thick.
B. Hinge and Roller Assemblies:  Heavy duty hinges and adjustable roller holders of galvanized

steel; floating hardened steel bearing rollers, located at top and bottom of each panel, each
side.
1. Ten-ball steel roller to be full-floating ball bearing in case hardened steel cases and

mounted to fit the taper of the track.
C. Lift Mechanism:  Torsion spring on cross head shaft, with braided galvanized steel lifting

cables.
D. Spring Counterbalance: Torsion spring counterbalance mechanism sized to weight of the door,

with a helically wound, oil tempered torsion spring mounted on a steel shaft; cable drum of die
cast aluminum with high strength galvanized aircraft cable with minimum 7 to 1 safety factor.
1. High Cycle Spring: 25,000 cycles.

E. Sill Weatherstripping:  Resilient hollow rubber strip, one piece; fitted to bottom of door panel, full
length contact.

F. Jamb Weatherstripping:  Roll formed steel section full height of jamb, fitted with resilient
weatherstripping, placed in moderate contact with door panels.

G. Head Weatherstripping:  EPDM rubber seal, one piece full length.
H. Panel Joint Weatherstripping:  Neoprene foam seal, one piece full length.
I. Lock:  Inside side  mounted, adjustable keeper, spring activated latch bar with feature to retain

in locked or retracted position; interior  handle.
2.04 MATERIALS

A. Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with G40/Z120 coating,
stucco embossed surface.

B. Aluminum Extrusions:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper.
C. Insulation:  Foamed-in-place polyurethane, bonded to facing.

1. R-value of 18.4 .
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2.05 ELECTRIC OPERATION
A. Operator, Controls, Actuators, and Safeties:  Comply with UL 325; provide products listed by a

testing agency acceptable to authorities having jurisdiction .
B. Electric Operators:

1. Mounting:  Side mounted on cross head shaft.
2. Motor Enclosure:

a. Interior Doors:  NEMA MG 1, Type 1; open drip proof.
3. 3/4 hp   ; manually operable in case of power failure, transit speed of 12 inches  per

second.
4. Motor Voltage:  120 volts, single phase, 60 Hz.
5. Motor Controller:  NEMA ICS 2, full voltage, reversing magnetic motor starter.
6. Controller Enclosure:  NEMA 250, Type 1.
7. Opening Speed:  12 inches per second.
8. Brake:  Adjustable friction clutch type, activated by motor controller.
9. Manual override in case of power failure.
10. Refer to Section 26 05 83 for electrical connections.

C. Wiring Terminations:  Provide terminal lugs to match branch circuit conductor quantities, sizes,
and materials indicated; enclose terminal lugs in terminal box sized to comply with NFPA 70.

D. Control Station:  Provide standard three button (Open-Close-Stop) momentary-contact control
device for each operator complying with UL 325.
1. 24 volt circuit.
2. Recess mounted,within line of sight of door, but not within reach of door.
3. Entrapment Protection Devices:  Provide sensing devices and safety mechanisms

complying with UL 325.
a. Primary Device:  Provide NEMA 1 photo eye sensors  as required with momentary-

contact control device.
E. Disconnect Switch:  Factory mount disconnect switch in control panel .
F. Electric Operator:  Side mounted on cross head shaft, adjustable safety friction clutch; brake

system actuated by independent voltage solenoid controlled by motor starter; enclosed gear
driven limit switch; enclosed magnetic cross line reversing starter; mounting brackets and
hardware.
1. Basis of Design:

a. Chamberlain Group, Inc.: LiftMaster Model DJ
2. Other Acceptable Manufacturers:

a. Overhead Door Company:  www.overheaddoor.com.
b. Wayne-Dalton Corporation :  www.waynedalton.com.
c. Substitutions:  See Section 01 60 00 - Product Requirements .

G. Safety Photo Eyes:  Safety photo eyes shall be installed for each opening.
1. Manufacturers

a. Lift Master, CPS-UN4
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that wall openings are ready to receive work and opening dimensions and tolerances are
within specified limits.

B. Verify that electric power is available and of the correct characteristics.
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3.02 PREPARATION
A. Prepare opening to permit correct installation of door unit to perimeter air and vapor barrier

seal.
3.03 INSTALLATION

A. Install door unit assembly in accordance with manufacturer's instructions.
B. Anchor assembly to wall construction and building framing without distortion or stress.
C. Securely brace door tracks suspended from structure.  Secure tracks to structural members

only.
D. Fit and align door assembly including hardware.
E. Coordinate installation of electrical service. Complete power and control wiring from disconnect

to unit components.
F. Photo eyes shall be located 6  inches above finished floor elevation.
G. Photo eyes shall be wired to reverse the door upon the light beam being disrupted.
H. Install perimeter trim.

3.04 ADJUSTING
A. Adjust door assembly for smooth operation and full contact with weatherstripping.

3.05 CLEANING
A. Clean doors and frames and glazing.
B. Remove temporary labels and visible markings.

3.06 PROTECTION
A. Protect installed products from damage until Date of Substantial Completion.
B. Do not permit construction traffic through overhead door openings after adjustment and

cleaning.
END OF SECTION
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SECTION 08 45 00
TRANSLUCENT WALL AND ROOF ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wall panel system with aluminum frame or composite frame 
B. Beam covers.

1.02 RELATED REQUIREMENTS
A. Section 07 92 00 - Joint Sealants:  Sealing joints between perimeter frame and adjacent

construction.
1.03 REFERENCE STANDARDS

A. AAMA CW-DG-1 - Aluminum Curtain Wall Design Guide Manual; 1996.
B. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site; 2015.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene two weeks before starting work of this section.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide component dimensions, describe components within assembly,

anchorage and fasteners, panel configuration, internal drainage details .
C. Design Data:  Provide framing member structural and physical characteristics, calculations, 

dimensional limitations.
D. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances,

affected related Work, weep drainage network, expansion and contraction joint location and
details, and field welding required.

E. Samples:  Submit two panels, 24 x 24 inch in size, illustrating prefinished aluminum surface,
specified panel with skins, glazing materials illustrating edge and corner.

F. Test Reports: Submit substantiating engineering data, test results of previous tests by
independent laboratory which purport to meet performance criteria, and other supportive data.
Include the following items for each type and class of panel system:
1. Face sheet color
2. Panel U-factor; NFRC 100.
3. Visible Light Transmittance (VLT), Translucent; NFRC 202 or ASTM E972.
4. Solar Heat Gain Coefficient (SHGC); NFRC 201 calculation.

G. Installation Data:  Special installation requirements.
H. Manufacturer's Qualification Statement.
I. Installer's Qualification Statement.

1.06 QUALITY ASSURANCE
A. Perform work in accordance with AAMA CW-DG-1.
B. Designer Qualifications:  Design structural support framing components under direct

supervision of a Professional Structural Engineer experienced in design of this work and
licensed in Ohio.

C. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years of documented experience.
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D. Installer Qualifications:  Company specializing in performing the work of this section with at
least three years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Handle work of this section in accordance with AAMA CW-10.
B. Protect prefinished aluminum surfaces with wrapping; do not use adhesive papers or sprayed

coatings that bond when exposed to sunlight or weather.
1. Puncture wrappings at ends for ventilation.

1.08 FIELD CONDITIONS
A. Do not install sealants when ambient temperature is less than 40 degrees F.
B. Maintain this minimum temperature during and after installation of sealants.

1.09 WARRANTY
A. Submit manufacturer's written warranty agreeing to repair or replace panel system work which

fails in materials or workmanship within five (5) year of the date project completion. Failure of
materials or workmanship shall include leakage, excessive deflection, deterioration of finish on
metal in excess of normal weathering and defects in accessories, insulated translucent
sandwich panels and other components of the work.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design: Kalwall; www.kalwall.com
B. Other Acceptable Manufacturers:

1. Enduro Composites, Inc; Tuff Span Translucent Structural Daylighting Panels :
 www.endurocomposites.com.

2. Kingspan Light +Air; www.kingspan.com.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 PERFORMANCE REQUIREMENTS
A. System Design:  Design and size components to withstand dead loads and live loads caused

by snow, hail, and positive and negative wind loads acting on plane of panel without damage or
permanent set.  
1. Design Loads:  Calculate in accordance with applicable code.
2. Measure performance in accordance with ASTM E330/E330M, using test load of 1.5 times

the design wind pressure and 10 second duration of maximum load.
B. Deflection:  Limit mullion deflection to 3/4 inch with full recovery of glazing materials.
C. System Assembly:  Accommodate without damage to system, components or deterioration of

seals; movement within system; movement between system and perimeter framing
components; dynamic loading and release of loads; deflection of structural support framing,
tolerance of supporting components, shortening of building concrete structural columns.

D. Light Transmission: approximately 35 percent.
E. Thermal Resistance of Panel System (Excluding Vision Areas): U factor of .23, approximately.
F. Expansion/Contraction:  System to provide for expansion and contraction within system

components caused by a cycling temperature range of 170 degrees F over a 12 hour period
without causing detrimental effect to system components.

G. System Internal Drainage:  Drain water entering joints, condensation occurring in framing
system, or migrating moisture occurring within system, to the exterior by a weep drainage
network.
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2.03 COMPONENTS
A. Translucent Wall  System: Structurally reinforced translucent panels , with self supporting 

framing, shop fabricated, factory prefinished, battens, cap strips, related flashings, anchorage
and attachment devices.

B. Panels Construction: Bonded to both sides of structural extruded grid of pattern as indicated;
exposed surfaces of exterior sheet chemically and permanently treated to protect against
surface erosion and extreme weather conditions; polyvinyl fluoride film coated.
1. Panel Thickness: 2 3/4 inches (nominal).
2. Light Transmission: approximately [35] percent.
3. Grid pattern: selected by Architect
4. Panel Size:  As shown on the drawings.
5. Facing Sheets:  translucent  crystal interior and crystal exterior.

C. System Thermal Conductivity:
1. The Panel U-factor by NFRC certified laboratory: 2-3/4” thermally broken grid U-factor of

.23
2. Solar Heat Gain Coefficient: 0.39.

D. Translucent Glass Fiber Insulation
E. Infill Panel:  Internally reinforced, glazing edge sealed permitting internal air movement to

glazing space, outside air barrier line , structurally sufficient to support wall fin radiation
saddles:

F. Grid Core
1. Thermally broken I-beam grid core shall be of 6063-T6 or 6005-T5 alloy and temper with

provisions for mechanical interlocking of muntin-mullion and perimeter. Width of I- beam
shall be no less than 7/16”.

2. I-beam Thermal break: Minimum 1”, thermoset fiberglass composite.
G. Thermally broken panels:

1. Minimum Condensation Resistance Factor of 80 by AAMA 1503 measured on the bond
line.

2. Minimum CRF of 90 at center of grid cell.
H. Battens and Perimeter Closure System

1. Closure system: Standard extruded aluminum 6063-T6 and 6063-T5 alloy and temper
clamp-tite screw type closure system.

2. ICC Evaluation report (ESR) for Thermally broken systems required
3. Sealing tape: Manufacturer's standard, pre-applied to closure system at the factory under

controlled conditions.
4. Fasteners: 300 series stainless steel screws for aluminum closures, excluding final

fasteners to the building.
5. Finish: Manufacturer's factory applied finish, which meets the performance requirements

of AAMA 2604. Color to be selected by Architect
I. Flashings: finish to match translucent panel mullion sections where exposed, secured with

concealed fastening method.
J. Weather Seals:  To suit application; non-bleeding; non-staining.

2.04 FABRICATION
A. Fabricate system components with minimum clearances and shim spacing around perimeter of

assembly, and ensure proper installation and dynamic movement of perimeter seals.
B. Accurately fit and secure joints and corners.  Make joints flush and hairline.
C. Prepare components to receive fabricated anchor devices.
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D. Locate fasteners and attachments to ensure concealment from view.
E. Reinforce framing members for external imposed loads.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other work.
B. Verify wall openings and adjoining air barrier and vapor retarder materials are ready to receive

work of this section.
3.02 INSTALLATION

A. Install translucent panel system with cells vertical in accordance with manufacturer instructions.
B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and

other irregularities.
C. Provide alignment attachments and shims to permanently fasten system to building structure.
D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional

tolerances and align with adjacent work.
E. Install sill flashings.
F. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of

thermal barrier.
3.03 FIELD QUALITY CONTROL

A. Provide the services of the manufacturer's field representative to observe installation and make
report.

B. Independent inspection will be provided under provisions of Section 01 43 00 - Quality
Assurance.

3.04 CLEANING
A. Remove protective material from prefinished aluminum surfaces.
B. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean

wiping cloths; remove dirt from corners and wipe surfaces clean.
3.05 PROTECTION

A. Protect finished work from damage.
END OF SECTION
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SECTION 08 71 00 

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. 
3. Other doors to the extent indicated. 

B. Door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 
2. Electromechanical door hardware. 
3. 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”. 
4. Division 28 Section “Access Control”. 

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. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 
6. NFPA 105 - Installation of Smoke Door Assemblies. 
7. Ohio 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. 
2. UL10C - Positive Pressure Fire Tests of Door Assemblies. 
3. ANSI/UL 294 - Access Control System Units. 
4. UL 305 - Panic Hardware. 
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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. Shop Drawings: Details of electrified access control hardware indicating the following: 

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring 
diagrams for power, signaling, monitoring, communication, and control of the access 
control system electrified hardware. Differentiate between manufacturer-installed and 
field-installed wiring. Include the following: 

a. Elevation diagram of each unique access controlled opening showing location and 
interconnection of major system components with respect to their placement in the 
respective door openings. 

b. Complete (risers, point-to-point) access control system block wiring diagrams. 

c. Wiring instructions for each electronic component scheduled herein.  
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2. Electrical Coordination: Coordinate with related sections the voltages and wiring details 
required at electrically controlled and operated hardware openings. 

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: 

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. 

1.4 CLOSEOUT SUBMITTALS 

A. 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. 

B. Project Record Documents: Provide record documentation of as-built door hardware sets in 
digital format (.pdf, .docx, .xlsx, .csv) and as required in Division 01, Project Record Documents. 

1.5 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. 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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2. Provide electromechanical door hardware from the same manufacturer as mechanical 
door hardware, unless otherwise indicated. 

F. Each unit to bear third party permanent label indicating compliance with the referenced testing 
standards. 

G. 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. 

H. 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 

I. At completion of installation, provide written documentation that components were applied 
according to manufacturer's instructions and recommendations and according to approved 
schedule. 

1.6 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". 
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1.7 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. 

1.8 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 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. 
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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 all out-swinging lockable doors. 

5. Manufacturers: 

a. Hager Companies (HA) - BB Series, 5-knuckle. 

b. McKinney (MK) - TA/T4A Series, 5-knuckle. 

c. dormakaba BEST (ST) - F/FBB Series, 5-knuckle. 

2.2 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. Where specified, provide modular continuous geared hinges that ship in two or three 
pieces and form a single continuous hinge upon installation. 

2. Manufacturers:. 

a. Hager Companies (HA). 

b. Pemko (PE). 

c. dormakaba BEST (ST). 

2.3 POWER TRANSFER DEVICES 

A. Electrified Quick Connect Transfer Hinges: Provide electrified transfer hinges with Molex™ 
standardized plug connectors and sufficient number of concealed wires (up to 12) to 
accommodate the electrified functions specified in the Door Hardware Sets with a 1-year 
warranty. Connectors plug directly to through-door wiring harnesses for connection to electric 
locking devices and power supplies. Wire nut connections are not acceptable. 

1. Manufacturers: 

a. McKinney (MK) - QC (# wires) Option. 

B. Concealed Quick Connect Electric Power Transfers: Provide concealed wiring pathway housing 
mortised into the door and frame for low voltage electrified door hardware. Furnish with Molex™ 
standardized plug connectors and sufficient number of concealed wires (up to 12) to 
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accommodate the electrified functions specified in the Door Hardware Sets. Connectors plug 
directly to through-door wiring harnesses for connection to electric locking devices and power 
supplies. Wire nut connections are not acceptable. 

1. Manufacturers: 

a. Pemko (PE) - EL-CEPT Series. 

b. Securitron (SU) - EL-CEPT Series. 

C. Electric Door Wire Harnesses: Provide electric/data transfer wiring harnesses with standardized 
plug connectors to accommodate up to twelve (12) wires. Connectors plug directly to through-
door wiring harnesses for connection to electric locking devices and power supplies. Provide 
sufficient number and type of concealed wires to accommodate electric function of specified 
hardware. Provide a connector for through-door electronic locking devices and from hinge to 
junction box above the opening. Wire nut connections are not acceptable. Determine the length 
required for each electrified hardware component for the door type, size and construction, 
minimum of two per electrified opening. 

1. Provide one each of the following tools as part of the base bid contract: 

a. McKinney (MK) - Electrical Connecting Kit: QC-R001. 

b. McKinney (MK) - Connector Hand Tool: QC-R003. 

2. Manufacturers: 

a. McKinney (MK) - QC-C Series. 

2.4 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. Schlage (SC). 

b. No Substitution. 

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: Manufacturer’s Standard. 

C. Keying System: Each type of lock and cylinders to be purchased from Gem City Key Shop, 
Dayton, OH – p: 937-223-5980.  
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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. 

2.5 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 functions and features as specified herein. 

1. Manufacturers: 

a. Sargent Manufacturing (SA) - 8200 Series. 

2.6 CONVENTIONAL EXIT DEVICES 

A. General Requirements: All exit devices specified herein shall meet or exceed the following 
criteria: 

1. 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. 

2. 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. 

3. 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. 

4. 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. 

5. Flush End Caps: Provide flush end caps made of architectural metal in the same finish as 
the devices as in the Hardware Sets. Plastic end caps will not be acceptable. 
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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. 

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified 
Products Directory (CPD) listed exit devices. Listed manufacturers shall meet all functions and 
features as specified herein. 

1. Provide exit devices with functions and features as follows: 

a. Where required by code, provide knurling or abrasive coating on all levers leading 
to hazardous areas. 

b. Meets UL and CUL Standard 10C Positive Pressure, Fire Test of Door Assemblies 
with levers that meet A117.1 Accessibility Code. 

c. No catch points: addition of applied deflectors or other added components are not 
allowed. 

d. No visible plastic. 

e. Heavy duty end caps with flush and overlapping options made of stainless steel, 
brass, or bronze with architectural finishes. 

f. Constructed of all stainless steel. 

g. Stainless steel pullman type latch with deadlock feature. 

h. Narrow or wide style exterior trim as specified in the hardware sets. 

i. Center case adjustability on concealed vertical rod exit devices; single operation 
with hex key individually adjusts top or bottom latches. No retainer screws or clips 
required to maintain adjustment. 

j. Ten-year limited warranty for mechanical features. 

2. Electromechanical exit devices shall have the following functions and features: 

a. Universal Molex plug-in connectors that have standardized color-coded wiring and 
are field configurable in fail safe or fail secure and operate from 12vdc to 24vdc 
regulated. 

b. Wire routing for all non-access control electromechanical functions and EcoFlex 
trim to be contained within the carrier of the device eliminating the need for cavities 
in doors to be drilled. Include a protective film so that wires don't get damaged if 
the rail needs to be removed. 

c. EcoFlex or equivalent technology that reduces energy consumption up to 92% as 
certified by GreenCircle. 
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d. Options to be available for request-to-exit or enter signaling, latchbolt and touchbar 
monitoring. 

e. Field configurable electrified trim to fail-safe or fail-secure that operates from 12-
24VDC. 

3. Manufacturers: 

a. Sargent Manufacturing (SA) - PE80 Series. 

2.7 SURFACE 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. Cycle Testing: Provide closers which have surpassed 15 million cycles. 
4. 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. 

5. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in 
Hardware Sets. 

6. Closers shall not be installed on exterior or corridor side of doors; where possible install 
closers on door for optimum aesthetics.  

7. 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. 

B. Door Closers, Surface Mounted (Heavy Duty): 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 or aluminum 
alloy body construction, with adjustable backcheck and separate non-critical valves for closing 
sweep and latch speed control. Provide non-handed units standard.. 

1. Manufacturers: 

a. Sargent Manufacturing (SA) - 351 Series. 

2.8 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 
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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. Burns Manufacturing (BU). 

b. Rockwood (RO). 

c. Trimco (TC). 

2.9 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. Burns Manufacturing (BU). 

b. Rockwood (RO). 

c. Trimco (TC). 

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. 

1. Manufacturers: 

a. dormakaba (DO). 

b. Norton Rixson (RF). 

c. Sargent Manufacturing (SA). 
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2.10 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 NFPA 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. National Guard Products (NG). 
2. Pemko (PE). 
3. Reese Enterprises, Inc. (RE). 

2.11 ELECTRONIC ACCESSORIES 

A. Door Position Switches: Door position magnetic reed contact switches specifically designed for 
use in commercial door applications. On recessed models the contact and magnetic housing 
snap-lock into a 1" diameter hole. Surface mounted models include wide gap distance design 
complete with armored flex cabling. Provide SPDT, N/O switches with optional Rare Earth 
Magnet installation on steel doors with flush top channels. 

1. Manufacturers: 

a. Securitron (SU) - DPS Series. 

B. Switching Power Supplies: Provide power supplies with either single or dual voltage 
configurations at 12 or 24VDC. Power supplies shall have battery backup function with an 
integrated battery charging circuit and shall provide capability for power distribution, direct lock 
control and Fire Alarm Interface (FAI) through add on modules. Power supplies shall be 
expandable up to 16 individually protected outputs. Output modules shall provide individually 
protected, continuous outputs and/or individually protected, relay controlled outputs. 
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1. Provide the least number of units, at the appropriate amperage level, sufficient to exceed 
the required total draw for the specified electrified hardware and access control 
equipment. 

2. Manufacturers: 

a. Securitron (SU) - AQD Series. 

C. Intelligent Switching Power Supplies: Provide power supplies with single, dual or multi-voltage 
configurations at 12 and/or 24VDC. Power Supply shall have battery backup function with an 
integrated battery charging circuit. The power supply shall have a standard, integrated Fire 
Alarm Interface (FAI). The power supply shall provide capability for secondary voltage, power 
distribution, direct lock control and network monitoring through add on modules. The power 
supply shall be expandable up to 16 individually protected outputs. Output modules shall 
provide individually protected, continuous outputs and/or individually protected, relay controlled 
outputs. Network modules shall provide remote monitoring functions such as status reporting, 
fault reporting and information logging. 

1. Provide the least number of units, at the appropriate amperage level, sufficient to exceed 
the required total draw for the specified electrified hardware and access control 
equipment. 

2. Manufacturers: 

a. Securitron (SU) - AQL Series. 

2.12 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. 

2.13 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. 
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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. 
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. Push Plates and Door Pulls: When through-bolt fasteners are in the same location as a push 
plate, countersink the fasteners flush with the door face allowing the push plate to sit flat against 
the door. 

E. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with 
requirements specified in Division 7 Section "Joint Sealants." 

F. 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. 
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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. 

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. 
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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. SU - Securitron     

      4. SA - SARGENT     

      5. SC - Schlage     

      6. RF - Rixson     

      7. RO - Rockwood     

      8. OT - Other     

  

  

Hardware Sets 

  

Set: 1.0 

Doors: A102a, B109c 

  

1 Continuous Hinge CFM__HD1-M x PT  PE  

1 Electric Power Transfer EL-CEPT 630 SU �� 

1 Fail Secure Exit Device LC 55 PE8876 WEL US32D SA �� 

1 Rim Cylinder 
- match Owner's existing Schlage key 

system 
.626 SC  

1 Surface Closer 351 CPS EN SA  

1 Arm Support Bracket 125V EN SA  

1 Kick Plate K1050 10" high CSK BEV US32D RO  

1 Weatherstrip 2891APK x TKSP - head and jambs  PE  

1 Rain Guard 346C TKSP8  PE  

1 Sweep 345AV TKSP  PE  

1 Threshold 279x224AFGT x MSES25SS  PE  

1 ElectroLynx Harness 
QC-C1500P (power transfer or 

electric strike to junction box above) 
 MK �� 

1 ElectroLynx Harness 
QC-C (power transfer to exit device 

rail) 
 MK �� 

1 ElectroLynx Harness 
QC-C (power transfer to exit device 

lever trim) 
 MK �� 

1 Position Switch DPS-M-BK  SU �� 

1 Power Supply AQL_-R8E1 (amperage capacity and  SU �� 
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outputs as required) 

1 Card Reader 
HID Signo Model 20 / 40 ( - Provided 

by Security Contractor ) 
 00  

  

Notes: Door normally closed and locked. Valid use of card reader temporarily unlocks lever trim for 

access. Push rail equipped with built-in signal switch to be wired for request to exit. 

Free egress always permitted. 

 

 

 

  

Set: 2.0 

Doors: A106a 

  

1 Hinge, Full Mortise, Hvy Wt T4A3386 x QC12  US32D MK �� 

2 Hinge, Full Mortise, Hvy Wt T4A3386 NRP  US32D MK  

1 Fail Secure Lock LC RX 8271 LNL US26D SA �� 

1 Surface Closer 351 CPS EN SA  

1 Arm Support Bracket 125V EN SA  

1 Kick Plate K1050 10" high CSK BEV US32D RO  

1 Weatherstrip 2891APK x TKSP - head and jambs  PE  

1 Sweep 345AV TKSP  PE  

1 Threshold 279x292AFGPK x MSES25SS  PE  

1 Repair Kit QC-R001  MK �� 

1 Extractor Tool QC-R002  MK �� 

1 ElectroLynx Harness 
QC-C1500P (power transfer or 

electric strike to junction box above) 
 MK �� 

1 ElectroLynx Harness 
QC-C (power transfer to lock or 

electric strike location) 
 MK �� 

1 Crimp Tool QC-R003  MK �� 

1 Position Switch DPS-M-BK  SU �� 

1 Power Supply 
AQL_-R8E1 (amperage capacity and 

outputs as required) 
 SU �� 

1 Card Reader 
HID Signo Model 20 / 40 ( - Provided 

by Security Contractor ) 
 00  

  

Notes: Door normally closed and locked. Key override outside retracts latchbolt. Valid use of card reader 

outside temporarily unlocks outside lever for access. Inside lever function equipped with signal switch for 

request to exit alarm shunt (REX). 

Free egress always permitted. 
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Set: 3.0 

Doors: A101 

  

1 Continuous Hinge CFM__HD1-M x PT  PE  

1 Electric Power Transfer EL-CEPT 630 SU �� 

1 Fail Secure Lock LC RX 8271 LNL US26D SA �� 

1 Surface Closer 351 CPS EN SA  

1 Arm Support Bracket 125V EN SA  

1 Kick Plate K1050 10" high CSK BEV US32D RO  

1 Weatherstrip 2891APK x TKSP - head and jambs  PE  

1 Rain Guard 346C TKSP8  PE  

1 Sweep 345AV TKSP  PE  

1 Threshold 279x292AFGPK x MSES25SS  PE  

1 ElectroLynx Harness 
QC-C1500P (power transfer or 

electric strike to junction box above) 
 MK �� 

1 ElectroLynx Harness 
QC-C (power transfer to lock or 

electric strike location) 
 MK �� 

1 Position Switch DPS-M-BK  SU �� 

1 Power Supply 
AQL_-R8E1 (amperage capacity and 

outputs as required) 
 SU �� 

1 Card Reader 
HID Signo Model 20 / 40 ( - Provided 

by Security Contractor ) 
 00  

  

Notes: Door normally closed and locked. Key override outside retracts latchbolt. Valid use of card reader 

outside temporarily unlocks outside lever for access. Inside lever function equipped with signal switch for 

request to exit alarm shunt (REX). 

Free egress always permitted. 

 

  

Set: 4.0 

Doors: A107 

  

3 Hinge (heavy weight) T4A3786 (NRP) US26D MK  

1 Rim Exit Device, Storeroom LC PE8804 WEL US32D SA  

1 Rim Cylinder 
- match Owner's existing Schlage key 

system 
.626 SC  

1 Surface Closer 351 CPS EN SA  

1 Kick Plate K1050 10" high CSK BEV US32D RO  

3 Silencer 608 / 609  RO  
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Notes: Key outside retracts latch bolt. Outside lever rigid. 

Free egress always permitted. 

 

  

Set: 5.0 

Doors: B109a 

  

3 Hinge (heavy weight) T4A3786 (NRP) US26D MK  

1 Rim Exit Device, Passage PE8815 WEL US32D SA  

1 Surface Closer 351 CPS EN SA  

1 Kick Plate K1050 10" high CSK BEV US32D RO  

1 Smoke / Sound Seal S88BL - head and jambs  PE  

  

Notes: Passage lever trim. 

Free egress always permitted. 

  

Set: 6.0 

Doors: A102, A103 

  

3 Hinge, Full Mortise TA2714 (NRP) US26D MK  

1 Office Lock LC 8205 LNL x LB thumb turn US26D SA  

1 Wall Stop RM860 US32D RO  

3 Silencer 608 / 609  RO  

  

Notes: Latch operated by lever either side, unless outside lever is locked or unlocked by key outside or 

thumb turn inside. Outside lever is unlocked by key outside or thumb turn inside. Latch is retracted by 

key outside when outside lever is locked. Inside lever always free. 

 

  

Set: 7.0 

Doors: A108 

  

3 Hinge, Full Mortise TA2714 (NRP) US26D MK  

1 Classroom Lock LC 8237 LNL US26D SA  

1 Surf Overhead Hold Open 10-X26 652 RF  

1 Kick Plate K1050 10" high CSK BEV US32D RO  

3 Silencer 608 / 609  RO  

  

Notes: Function: Latch bolt by lever either side unless outside lever is locked by key outside. Outside 
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lever remains locked unless unlocked by key. Inside lever always free for egress. 

 

  

Set: 8.0 

Doors: A104, A105 

  

3 Hinge, Full Mortise TA2714 (NRP) US26D MK  

1 Privacy Lock (w/ indicator) V20 8265 LNL x LB thumb turn US26D SA  

1 Surface Closer 351 O - pull side mount EN SA  

1 Kick Plate K1050 10" high CSK BEV US32D RO  

1 Wall Stop RM860 US32D RO  

3 Silencer 608 / 609  RO  

1 Coat Hook RM828 US32D RO  

  

Notes: Install coat hook at 48" centerline above floor. 

  

Set: 9.0 

Doors: A106b, A106c, A106d, B109b 

  

1 Hardware - Provided by Overhead Door Section  OT  

  

 

END OF SECTION 087100 
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SECTION 08 80 00
GLAZING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Glazing units.
B. Glazing compounds.

1.02 RELATED REQUIREMENTS
A. Section 07 92 00 - Joint Sealants:  Sealants for other than glazing purposes.
B. Section 08 11 13 - Hollow Metal Doors and Frames:  Glazed lites in doors and borrowed lites.
C. Section 08 14 16 - Flush Wood Doors:  Glazed lites in doors.
D. Section 08 43 13 - Aluminum-Framed Storefronts:  Glazing provided as part of storefront

assembly.
E. Section 08 51 13 - Aluminum Windows:  Glazing furnished by window manufacturer.

1.03 REFERENCE STANDARDS
A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.
B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -

Safety Performance Specifications and Methods of Test; 2015 (Reaffirmed 2020).
C. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,

Setting Blocks, and Spacers; 2005 (Reapproved 2011).
D. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016 (Reapproved 2023).
E. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat

Glass; 2021a.
F. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings; 2016.
G. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation;

2019.
H. GANA (GM) - GANA Glazing Manual; 2022.
I. GANA (SM) - GANA Sealant Manual; 2008.
J. GANA (LGRM) - Laminated Glazing Reference Manual; 2009.
K. NFRC 100 - Procedure for Determining Fenestration Product U-factors; 2023.
L. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and

Visible Transmittance at Normal Incidence; 2023.
M. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials and

Systems; 2023.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting two weeks  before starting work of
this section; require attendance by each of the affected installers.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data on Insulating Glass Unit and Glazing Unit  Glazing Types:  Provide structural,

physical and environmental characteristics, size limitations, special handling and installation
requirements.
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C. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and
environmental characteristics, limitations, special application requirements, and identify
available colors.

D. Samples:  Submit two samples 12 by 12 inch in size of glass units.
E. Certificates:  Certify that products  meet or exceed specified requirements .
F. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
1.06 QUALITY ASSURANCE

A. Perform Work in accordance with GANA (GM), GANA (SM), and GANA (LGRM)  for glazing
installation methods .  Maintain one copy on site.

B. Provide labels showing glass manufacturer's type of glass, thickness, and quality.  Labels shall
remain on glass until it has been seen and approved by the Architect.

C. Thermal Performance Properties:
1. Solar Heat Gain Coefficient :  NFCR 200 less than or equal to 0.40.

D. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years documented experience.

1.07 FIELD CONDITIONS
A. Do not install glazing when ambient temperature is less than 40 degrees F.
B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing

compounds.
1.08 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Insulating Glass Units:  Provide a five (5)  year manufacturer warranty to include coverage for

seal failure, interpane dusting or misting, including providing products to replace failed units.
C. Laminated Glass:  Provide a five (5) year manufacturer warranty to include coverage for

delamination, including providing products to replace failed units.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Glass Fabricators:
1. Cardinal Glass Industries, www.cardinalcorp.com
2. GGI - General Glass International :  www.generalglass.com.
3. Guardian Glass, LLC, www.guardianglass.com
4. Pilkington North America, www.pilkington.com
5. Standard Bent Glass Corp :  www.standardbent.com.
6. Trulite Glass & Aluminum Solutions, LLC :  www.trulite.com.
7. Viracon, Inc:  www.viracon.com.
8. Vitro Architectural Glass, www.vitroglazing.com

2.02 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES
A. Provide type and thickness of exterior glazing assemblies to support assembly dead loads, and

to withstand live loads caused by positive and negative wind pressure acting normal to plane of
glass.
1. Comply with ASTM E1300 for design load resistance of glass type, thickness, dimensions,

and maximum lateral deflection of supported glass.
2. Provide glass edge support system sufficiently stiff to limit the lateral deflection of

supported glass edges to less than 1/175 of their lengths under specified design load.
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3. Glass thicknesses listed are minimum.
B. Weather-Resistive Barrier Seals:  Provide completed assemblies that maintain continuity of

building enclosure water-resistive barrier, vapor retarder, and/or air barrier.
1. In conjunction with weather barrier related materials described in other sections, as

follows:
C. Thermal and Optical Performance:  Provide exterior glazing products with performance

properties as indicated. Performance properties are in accordance with manufacturer's
published data as determined with the following procedures and/or test methods:
1. Center of Glass U-Value:  Comply with NFRC 100 using Lawrence Berkeley National

Laboratory (LBNL) WINDOW 6.3 computer program.
2. Center of Glass Solar Heat Gain Coefficient (SHGC):  Comply with NFRC 200 using

Lawrence Berkeley National Laboratory (LBNL) WINDOW 6.3 computer program.
3. Solar Optical Properties:  Comply with NFRC 300 test method.

2.03 GLASS MATERIALS
A. Float Glass:  Provide float glass based glazing unless otherwise indicated.

1. Fully Tempered Safety Glass:  Complies with ANSI Z97.1 or 16 CFR 1201 criteria for
safety glazing used in hazardous locations.

2.04 INSULATING / EXTERIOR GLASS UNITS
A. Insulating Glass Units:  Types as indicated.

1. Durability:  Certified by an independent testing agency to comply with ASTM E2190.
2. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or

magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

3. Spacer Color:  Black.
4. Edge Seal:

a. Dual-Sealed System:  Provide polyisobutylene sealant as primary seal applied
between spacer and glass panes, and silicone, polysulfide, or polyurethane sealant
as secondary seal applied around perimeter.

b. Color:  Black.
5. Purge interpane space with dry air, hermetically sealed.

B. EG-1:  Insulating Glass Units:  Vision glass, double glazed.
1. Applications:  Exterior glazing unless otherwise indicated.
2. Space between lites filled with argon .
3. Outboard Lite:  Fully tempered float glass , 1/4 inch  thick , minimum .

a. Tint:  Clear .
b. Coating:  Low-E (solar control type) , on #2 surface.

1) Vitro Architectural Glass: Solarban 70
2) Substitutions; See Section 01 60 00 - Product Requirements  

4. Inboard Lite:  Fully tempered  float glass, 1/4 inch  thick , minimum .
a. Tint:  Clear.

5. Total Thickness:  1 inch.
6. Thermal Transmittance (U-Value) , Winter - Center of Glass :  0.29 , nominal .
7. Visible Light Transmittance (VLT):  42  percent , nominal .
8. Solar Heat Gain Coefficient (SHGC):  28  percent , nominal .
9. Glazing Method:  Dry glazing method, gasket glazing.

2.05 GLAZING UNITS
A. G-1 - Monolithic Interior Vision Glazing:

1. Applications:  Interior glazing unless otherwise indicated.
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2. Glass Type:  Fully tempered  float glass.
3. Tint:  Clear.
4. Thickness:  1/4 inch, nominal.

2.06 ACCESSORIES
A. Setting Blocks:  Silicone, with 80 to 90 Shore A durometer hardness; ASTM C864 Option II.

 Length of 0.1 inch for each square foot of glazing or minimum 4 inch by width of glazing rabbet
space minus 1/16 inch by height to suit glazing method and pane weight and area.

B. Glazing Splines:  Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM
C864 Option II; color black.

PART 3  EXECUTION
3.01 VERIFICATION OF CONDITIONS

A. Verify that openings for glazing are correctly sized and within tolerances, including those for
size, squareness, and offsets at corners.

B. Verify that the minimum required face and edge clearances are being provided.
C. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may

impede moisture movement, weeps are clear, and support framing is ready to receive glazing
system.

D. Verify that sealing between joints of glass framing members has been completed effectively.
E. Proceed with glazing system installation only after unsatisfactory conditions have been

corrected.
3.02 PREPARATION

A. Clean contact surfaces with appropriate solvent and wipe dry within maximum of 24 hours
before glazing. Remove coatings that are not tightly bonded to substrates.

B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.
C. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion.

3.03 INSTALLATION, GENERAL
A. Install glazing in compliance with written instructions of glass, gaskets, and other glazing

material manufacturers, unless more stringent requirements are indicated, including those in
glazing referenced standards.

B. Install glazing sealants in accordance with ASTM C1193, GANA (SM), and manufacturer's
instructions.

3.04 INSTALLATION - DRY GLAZING METHOD (GASKET GLAZING)
A. Application - Exterior and/or Interior Glazed:  Set glazing infills from either the exterior or the

interior of the building.
B. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners.
C. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to

attain full contact.
D. Install removable stops without displacing glazing gasket; exert pressure for full continuous

contact.
3.05 INSTALLATION - PRESSURE GLAZED SYSTEMS

A. Application - Exterior Glazed:  Set glazing infills from exterior side of building.
B. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners.
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C. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to
attain full contact.

D. Install pressure plates without displacing glazing gasket; exert pressure for full continuous
contact.

3.06 FIELD QUALITY CONTROL
A. Glass and Glazing product manufacturers to provide field surveillance of the installation of their

products.
B. Monitor and report installation procedures and unacceptable conditions.

3.07 CLEANING
A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional

requirements.
B. Remove excess glazing materials from finish surfaces immediately after application using

solvents or cleaners recommended by manufacturers.
C. Remove nonpermanent labels immediately after glazing installation is complete.
D. Clean glass and adjacent surfaces after sealants are fully cured.
E. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial

Completion in accordance with glass manufacturer's written recommendations.
3.08 PROTECTION

A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark
heat absorbing or reflective glass units.

B. Remove and replace glass that is damaged during construction period prior to Date of
Substantial Completion.

END OF SECTION
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SECTION 09 21 16
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.
B. Gypsum sheathing.
C. Gypsum wallboard.
D. Joint treatment and accessories.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Wood blocking product and execution requirements.
B. Section 07 21 16 - Blanket Insulation:  Acoustical Insulation.
C. Section 07 84 00 - Firestopping:  Top-of-wall assemblies at fire rated walls.
D. Section 07 92 00 - Joint Sealants:  Sealing acoustical gaps.
E. Section 09 22 16 - Non-Structural Metal Framing.
F. Section 09 91 23 - Interior Painting:  Field painting.

1.03 REFERENCE STANDARDS
A. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing

Gypsum Board; 2017.
B. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing; 2012.
C. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2013.
D. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2014.
E. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber; 2016.
F. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements; 2023.
G. ASTM E413 - Classification for Rating Sound Insulation; 2022.
H. GA-216 - Application and Finishing of Gypsum Panel Products; 2016, with Errata.
I. GA-600 - Fire Resistance Design Manual; 2015.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. See Section 01 6116 VOC Content Restrictions, for VOC submittal procedures
C. Shop Drawings:  Indicate special details associated with fireproofing and acoustic seals.
D. Product Data:  Provide data on metal framing, gypsum board, accessories, and joint finishing

system.
E. Product Data:  Provide manufacturer's data on partition head to structure connectors, showing

compliance with requirements.
1.05 QUALITY ASSURANCE

A. Perform in accordance with ASTM C840 . Comply with requirements of GA-600 for fire-rated
assemblies. 



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Gypsum Board Assemblies  09 21 16 - 2 
February 07, 2025

B. Refer to "Recommended Specification on Levels of Gypsum Board Finish" as published by the
Gypsum Association (and AWCI/CISCA/PDCA) for finish levels required.

C. Recommended deflection limit for gypsum board assemblies is L/240.
1. Tile finishes applied to cementitious backer units will require deflection limits of L/360 or

less.
1.06 PROJECT CONDITIONS

A. Environmental Conditions, General: Establish and maintain environmental conditions for
applying and finishing gypsum board with ASTM C 840 requirements or gypsum board
manufacturer’s recommendations, whichever is more stringent.

B. Room Temperatures: For nonadhesive attachment of gypsum board to framing, maintain not
less than 40 deg F. For adhesive attachment and finishing of gypsum board, maintain not less
than 50 deg F for 48 hours before application and continuously after until dry. Do not exceed 95
deg F when using temporary heat sources.

C. Ventilation: Ventilate building spaces as required to dry joint treatment materials.
D. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.
E. If the application of gypsum board and gypsum shaft wall liner starts prior to the building being

made weather-tight, the gypsum wallboard and/ or shaft wall liner specified shall be changed to
glass-mat interior gypsum board and/ or glass mat gypsum shaft wall liner

PART 2  PRODUCTS
2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.
1. See PART 3 for finishing requirements.

B. Interior Partitions, Indicated as Acoustic:  Provide completed assemblies with the following
characteristics:
1. Acoustic Attenuation:  STC of 50-54 calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.
C. Fire Rated Assemblies:  Provide completed assemblies with the following characteristics:

1. UL Assembly Numbers:  Provide construction equivalent to that listed for the particular
assembly in the current UL (FRD).

2.02 STRUCTURAL METAL FRAMING MATERIALS
A. Refer to Section 05 41 00 - Structural Metal Stud Framing

2.03 BOARD MATERIALS
A. Manufacturers - Gypsum-Based Board:

1. American Gypsum Company : www.americangypsum.com.
2. CertainTeed Corporation : www.certainteed.com.
3. Georgia-Pacific Gypsum : www.gpgypsum.com.
4. National Gypsum Company : www.nationalgypsum.com.
5. PABCO Gypsum : www.pabcogypsum.com.
6. USG Corporation : www.usg.com.
7. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.

a. Mold resistant board is required at all locations.
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3. At Assemblies Indicated with Fire-Rating:  Use type required by indicated tested
assembly; if no tested assembly is indicated, use Type X board, UL or WH listed.

4. Thickness:  
a. Vertical Surfaces:  5/8 inch .
b. Ceilings:  5/8 inch.
c. Edges:  Tapered
d. Multi-Layer Assemblies:  Thicknesses as indicated on drawings.

5. Mold Resistant Paper Faced Products:
a. American Gypsum Company; M-Bloc Type X.
b. CertainTeed Corporation; M2Tech 5/8" Type X Moisture & Mold Resistant Drywall.
c. Georgia-Pacific Gypsum; ToughRock Fireguard X Mold-Guard.
d. National Gypsum Company; Gold Bond XP Fire-Shield Gypsum Board.
e. PABCO Gypsum; Mold Curb Plus Type X.
f. USG Corporation; USG Sheetrock Brand Mold Tough Panels Firecode X.

2.04 GYPSUM WALLBOARD ACCESSORIES
A. Acoustic Insulation:  ASTM C665; friction fit type, unfaced.  

1. Refer to Section 07 21 16.
B. Reveal Moldings:

1. Manufacturer:  Fry Reglet Corporation, Alpharetta, GA
a. Products:  A.7 and A.1

2. Acceptable Manufacturers
a. Gordon Inc, Shreveport, LA
b. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Corner Beads:  Zinc alloy . Products shall be similar to the following:
1. Marino-Ware ; Product CB Corner Bead :  www.marinoware.com.
2. Phillips Manufacturing Co; Product Everlast Corner Bead:  www.phillipsmfg.com.
3. 103 Deluxe Bead by Clark Dietrich Building Systems
4. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Edge Trim:  L bead, as defined in ASTM C840 .  Products shall be similar to the following:
1. Marino-Ware ; Product L Trim :  www.marinoware.com.
2. Phillips Manufacturing Co; Product L-200 Trim:  www.phillipsmfg.com.
3. Clark Dietrich Building Systems; Product Metal Trim M20B
4. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Expansion and Control Joints: Galvanized steel one piece with V-shaped slot and removable
strip covering opening.  Products shall be similar to the following:
1. Phillips Manufacturing Co; Product 093 Expansion Joint:  www.phillipsmfg.com.
2. Clark Dietrich Building Systems; Product 093 Control Joining
3. Alabama Metal Industries Corporation (AMICO); Product  No. 093 Drywall Control Joint
4. Substitutions:  See Section 01 60 00 - Product Requirements.

F. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for
project conditions.
1. Paper Tape: 2 inch wide, creased paper tape for joints and corners, except as otherwise

indicated.
2. Ready-mixed vinyl-based joint compound.
3. Chemical hardening type compound.

G. Screws:  ASTM C 1002; self-drilling type ; cadmium-plated for exterior locations .
H. Anchorage to Substrate:  Tie wire, nails, screws, and other metal supports, of type and size to

suit application; to rigidly secure materials in place.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.
3.02 ACOUSTIC ACCESSORIES INSTALLATION

A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around
electrical and mechanical items within partitions, and tight to items passing through partitions.

B. Acoustic Sealant:  Install in accordance with manufacturer's instructions.
1. Place one bead continuously on substrate before installation of perimeter framing

members.
2. Place continuous bead at perimeter of each layer of gypsum board.
3. Seal around all penetrations by conduit, pipe, ducts, and rough-in boxes, except where

firestopping is provided.
3.03 BOARD INSTALLATION

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end
joints, especially in highly visible locations.

B. Single-Layer Non-Rated:  Install gypsum board in most economical direction, with ends and
edges occurring over firm bearing.

C. Fire-Rated Construction:  Install gypsum board in strict compliance with requirements of
assembly listing.

D. Installation on Metal Framing:  Use screws for attachment of gypsum board except face layer of
non-rated double-layer assemblies, which may be installed by means of adhesive lamination.

3.04 INSTALLATION OF TRIM AND ACCESSORIES
A. Control Joints:  Place control joints consistent with lines of building spaces and as follows:

1. Provide framing immediately on both sides of joint and back with 2 inches of gypsum
board strips to maintain fire resistance rating.

2. Attach to framing with screws.
3. Use longest practical lengths.
4. Not more than 30 feet apart on walls and ceilings over 50 feet long.
5. Partition, furring or column fireproofing abuts a structural element (except floor) or

dissimilar wall or ceiling.
6. Ceiling abuts a structural  element, dissimilar wall or partition or other vertical penetration.
7. Construction changes within the plane of the partition or ceiling.
8. Wings of  L, U, and T shaped ceiling area are joined.

B. Corner Beads:  Install at external corners, using longest practical lengths.  
1. Attach to framing with screws.

C. Edge Trim (Casing Bead):  Install at locations where gypsum board abuts dissimilar materials
and as indicated .

3.05 JOINT TREATMENT
A. Glass Mat Faced Gypsum Board and Exterior Glass Mat Faced Sheathing:  Use fiberglass joint

tape, embed and finish with setting type joint compound.
B. Paper Faced Gypsum Board:  Use paper  joint tape, bedded with ready-mixed vinyl-based  joint

compound and finished with ready-mixed vinyl-based  joint compound.
C. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to

receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch.
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2. Taping, filling, and sanding is not required at surfaces behind adhesive applied ceramic
tile.

3. Taping, filling and sanding is not required at base layer of double layer applications.
3.06 TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet
in any direction.

3.07 FINISH LEVEL SCHEDULE
A. Level 1:  Above finished ceilings concealed from view.

1. All joints  and interior angles shall have tape set in joint compound.  Surface is to be free
of excess joint compound.  Tool marks and ridges acceptable.

B. Level 2:  Utility areas and areas behind cabinetry.
1. All joints and interior angles shall have tape embedded in joint compound and wiped with

a joint knife leaving a thin coating of joint compound over all joints and interior angles.
 Fastener heads and accessories shall be covered with a coat of joint compound.
 Surfaces shall be be free of excess  joint compound.  Tool marks and ridges acceptable.
 Joint compound applied over the body of the tape at the time of tape embedment shall be
considered a separate coat of joint compound.

C. Level 3:  Walls scheduled to receive textured wall finish.
1. All joints and interior angles shall have tape embedded in joint compound and one

additional coat of joint compound applied over all joints and interior angles.  Fasteners
heads and accessories shall be covered with two separate coats of joint compound.  All
joint compound shall be smooth and free of tool marks and ridges.

D. Level 4:  Walls and ceilings scheduled to receive flat or eggshell paint finish of wall coverings.
1. All joints and interior angles shall have tape embedded in joint compound and two

additional coats of joint compound applied over all flat joints and one separate coat of joint
compound applied over interior angles.  Fasteners heads and accessories shall be
covered with three separate coats of joint compound.  The surface shall be smooth and
free of tool marks and ridges.

E. Level 5:  Walls and ceilings scheduled to receive semi-gloss or gloss paint finish or in areas
where severe or critical lighting conditions occur.
1. All joints and interior angles shall have tape embedded in joint compound and two

additional coats of joint compound applied over all flat joints and one separate coat of joint
compound applied over interior angles.  Fasteners heads and accessories shall be
covered with three separate coats of joint compound.  A thin coat (skim coat) of joint
compound or a material manufactured especially for this purpose, shall be applied to the
entire surface.  The surface shall be smooth and free of tool marks and ridges.
a. Skim Coat:  a thin coat of joint compound or a material manufactured especially for

this purpose, applied over the entire surface to fill imperfections in the joint work.
smooth the pater texture, and provide a uniform surface.  Excess compound is
immediately sheared off, leaving a film of skim coating compound completely
covering the paper.

END OF SECTION
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SECTION 09 22 16
NON-STRUCTURAL METAL FRAMING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal partition  framing.
B. Framing accessories.

1.02 RELATED REQUIREMENTS
A. Section 05 41 00 - Structural Metal Stud Framing:  Structural load bearing metal stud framing

and Exterior wall stud framing.
B. Section 06 10 00 - Rough Carpentry:  Wood blocking within stud framing.
C. Section 07 21 13 - Board Insulation:  
D. Section 07 84 00 - Firestopping:  Sealing top-of-wall assemblies at fire rated walls.
E. Section 09 21 16 - Gypsum Board Assemblies:  Metal studs for gypsum board partition framing.

1.03 REFERENCE STANDARDS
A. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members; 2014.
B. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products; 2020.
C. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements; 2023.
D. ASTM E413 - Classification for Rating Sound Insulation; 2022.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data describing framing member materials and finish, product criteria,

load charts, and limitations.
1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the work of this section with
minimum five years documented experience and approved by manufacturer.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Framing, Connectors, and Accessories:
1. CEMCO :  www.cemcosteel.com.
2. ClarkDietrich :  www.clarkdietrich.com.
3. Jaimes Industries : www.jaimesind.com.
4. Clarkwestern Dietrich Building Systems LLC :  www.clarkdeitrich.com.
5. Marino :  www.marinoware.com.
6. R-stud, LLC :  www.rstud.com.
7. SCAFCO Corporation :  www.scafco.com.
8. Simpson Strong Tie : www.strongtie.com.
9. Steel Construction Systems:  www.steelconsystems.com.
10. The Steel Network, Inc:  www.SteelNetwork.com.
11. State Building Products: www.statebp.com
12. Substitutions:  See Section 01 60 00 - Product Requirements.
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2.02 FRAMING MATERIALS
A. Non-Loadbearing Framing System Components:  ASTM C645; galvanized sheet steel, of size

and properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
 deflection of wall framing of L/240 at 5 psf.
1. Studs:  C shaped with flat or formed webs with knurled faces.
2. Runners:  U shaped, sized to match studs.
3. Ceiling Channels:  C shaped.
4. Furring:  Hat-shaped sections, minimum depth of 7/8 inch.
5. Gauge: Unless indicated otherwise the metal stud framing shall be formed from the

following gauge metal:
a. Framing openings: 16 gauge (head and jamb).
b. Remaining metal studs: 20 gauge

6. Z Furring: Z- shaped sections, depth to match the thickness of rigid insulation, 20 gauge.
7. Furring: Hat-shaped sections, minimum depth of 7/8 inch  20 gauge.
8. Resilient Sound Isolation Clips:  Steel resilient clips with molded rubber isolators, attaches

to framing; improves noise isolation for areas between gypsum board assemblies and
adjacent sources of noise.

9. Steel Stud Framing Connectors:
B. Loadbearing Studs:  As specified in Section 05 41 00 - Structural Metal Stud Framing
C. Partition Head to Structure Connections:  Provide track fastened to structure with legs of

sufficient length to accommodate deflection, for friction fit of studs cut short and braced with
continuous bridging on both sides.

D. Deflection and Firestop Track:  Intumescent strip factory-applied to track flanges expands when
exposed to heat or flames to provide a perimeter joint seal.

E. Non-Loadbearing Framing Accessories:
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that rough-in utilities are in proper location.

3.02 INSTALLATION OF STUD FRAMING
A. Extend partition framing to structure where indicated and to ceiling in other locations.
B. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in accordance

with manufacturer's instructions.
C. Align and secure top and bottom runners at 24 inches on center.
D. At partitions indicated with an acoustic rating:

1. Provide components and install as required to produce STC rating of 50 - 54 , based on
published tests by manufacturer conducted in accordance with ASTM E90 with STC rating
calculated in accordance with ASTM E413.

2. Place one bead of acoustic sealant between runners and substrate , studs and adjacent
construction.

E. Fit runners under and above openings; secure intermediate studs to same spacing as wall
studs.

F. Install studs vertically at 16 inches  on center.
G. Align stud web openings horizontally.
H. Secure studs to tracks using crimping method.  Do not weld.
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I. Fabricate corners using a minimum of three studs.
J. Double stud at wall openings, door and window jambs, not more than 2 inches from each side

of openings.
K. Coordinate erection of studs with requirements of door frames and window frames ; install

supports and attachments.
L. Coordinate installation of bucks, anchors, and blocking with electrical, mechanical, and other

work to be placed within or behind stud framing.
M. Blocking:  Use wood blocking secured to studs.  Provide blocking for support of plumbing

fixtures, toilet partitions, wall cabinets, toilet accessories, hardware, and opening frames.
N. Sound Isolation Clips:  Mechanically attach to framing or structure with fasteners recommended

by clip manufacturer.  Install at spacing indicated on drawings.
O. Furring:  Coordinate with sound isolation clip spacing and locations.  Lap splices a minimum of

6 inches.
3.03 TOLERANCES

A. Maximum Variation From True Position:  1/8 inch in 10 feet.
B. Maximum Variation From Plumb:  1/8 inch in 10 feet.

END OF SECTION
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SECTION 09 51 00
ACOUSTICAL CEILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.
B. Acoustical units.

1.02 RELATED REQUIREMENTS
A. Division 23 - Air Outlets and Inlets:  Air diffusion devices in ceiling.
B. Division 26 - Interior Luminaires:  Light fixtures in ceiling system.
C. Division 27 - Public Address and Music Equipment:  Speakers in ceiling system.
D. Division 28 - Fire Alarm System:  Fire alarm components in ceiling system.

1.03 REFERENCE STANDARDS
A. ASTM C635/C635M - Standard Specification for the Manufacture, Performance, and Testing of

Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 2017.
B. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems

for Acoustical Tile and Lay-In Panels; 2019.
C. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;

2022.
D. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2019.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,

sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on suspension system components and acoustical units.
C. Samples:  Submit two  samples 6 by 6 inch  in size illustrating material and finish of acoustical

units.
1.06 QUALITY ASSURANCE

A. Suspension System Manufacturer Qualifications:  Company specializing in manufacturing the
products specified in this section with minimum three years documented experience.

B. Acoustical Unit Manufacturer Qualifications:  Company specializing in manufacturing the
products specified in this section with minimum three years documented experience.

1.07 FIELD CONDITIONS
A. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent

prior to, during, and after acoustical unit installation.
1.08 EXTRA MATERIALS

A. See Section 01 60 00  - Product Requirements, for additional provisions.
B. Maintenance Stock:  Provide 5 (five)  percent of total acoustical unit area of each type of

acoustical unit for Owner 's use in maintenance of project.  This extra material is NOT to be
used for any repair or replacement required during the construction period.
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C. Replacement Stock:  In addition to the maintenance stock, provide 1 (one) percent replacement
stock of total acoustical unit area of each type of acoustical unit. Replacement Stock is to be
used to replace damaged materials during a 60 (sixty) day period following Substantial
Completion when the responsible party for the damage cannot be determined.  Remaining
replacement stock is to turn over to the owner.

D. Obtain Owner's signature acknowledging receipt of extra stock.
PART 2  PRODUCTS
2.01 REFER TO "FINISH MATERIAL SCHEDULE" ON SHEET A9.0 FOR MANUFACTURER

INFORMATION AND MATERIAL SELECTIONS.  ALSO REFERENCE OTHER A9 SERIES
DRAWINGS (FINISH PLANS) FOR ADDITIONAL INFORMATION, LOCATIONS AND EXTENT
OF MATERIALS.

2.02 MANUFACTURERS
A. Acoustic Tiles/Panels:

1. Armstrong World Industries, Inc:  www.armstrong.com/#sle.
2. CertainTeed Corporation :  www.certainteed.com/#sle.
3. Hunter Douglas Architectural; Techstyle Series:

 www.hunterdouglasarchitectural.com/#sle.
4. USG Corporation :  www.usg.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Suspension Systems:
1. Same as for acoustical units.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 PERFORMANCE REQUIREMENTS
A. Fire-Resistance Rating:  Determined in accordance with test procedures in ASTM E119 and

complying with the following:
2.04 ACOUSTICAL UNITS

A. Manufacturers:
1. Armstrong World Industries, Inc:  www.armstrong.com.
2. CertainTeed Corporation :  www.certainteed.com.
3. USG:  www.usg.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements .

B. Acoustical Units - General:  ASTM E1264, Class A.
2.05 SUSPENSION SYSTEM(S)

A. Manufacturers:
1. Armstrong World Industries, Inc:  www.armstrong.com.
2. CertainTeed Corporation :  www.certainteed.com.
3. Chicago Metallic Corporation :  www.chicagometallic.com.
4. USG:  www.usg.com.
5. Substitutions:  See Section 01 60 00 - Product Requirements .

B. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and
interlocking components, with perimeter moldings, hold down clips, stabilizer bars, clips, and
splices as required.

C. Exposed  Steel  Suspension System:  Formed steel , commercial quality cold rolled ; heavy-duty .
1. Profile:  Tee ; 15/16 inch  wide face.
2. Construction:  Double  web.
3. Wire:  ASTM A641, Class 1 zinc coating, soft temper 0.162 inch (8 gauge)
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4. Finish:  White painted , or as noted on A9 - Material Finish Schedule.
2.06 ACCESSORIES

A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic
requirements, and ceiling system flatness requirement specified.

B. Hanger Wire:   12-gage 0.08 inch galvanized steel wire.
C. Perimeter Moldings:  Same metal and finish as grid.

1. At Exposed Grid:  Provide L-shaped molding for mounting at same elevation as face of
grid.

2. At concrete masonry bullnose corners: Provide bullnose corner cover at same elevation
as face of grid.

3. Reveal Edge:  Provide classic axiom straight trim with nominal 4 inch profile.
4. Vertical Moldings: Provide ‘F’ molding  at top and bottom edges of ceiling tile.  Anchor

 molding to ceiling suspension system.
D. Hold Down Clips:  Compatible with ceiling grid

1. Provide hold-down clips within 20 feet of the exterior door(s).
2. Vestibules

E. Rough Suspension Material
1. Metal Channel Runners: 1 1/2 inch and 3/4 inch
2. Hanger Wire: #12 galvanized soft anneal steel or 3/16 inch diameter threaded rod
3. Tie Wire: #18 galvanized anneal steel.

F. Touch-up Paint:  Type and color to match acoustical and grid units.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that layout of hangers will not interfere with other work.

3.02 INSTALLATION - SUSPENSION SYSTEM
A. Install suspension system in accordance with ASTM C636/C636M  and as supplemented in this

section.
B. Rigidly secure system, including integral mechanical and electrical components, for maximum

deflection of 1:360.
C. Lay out system to a balanced grid design with edge units no less than 50 percent of acoustical

unit size.
D. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with

other interruptions.
1. Use longest practical lengths.

E. Install after major above-ceiling work is complete.  Coordinate the location of hangers with other
work.

F. Suspension System, Non-Seismic:  Hang suspension system independent of walls, columns,
ducts, pipes and conduit.  Where carrying members are spliced, avoid visible displacement of
face plane of adjacent members.

G. Hang suspension system from the building structure (structural steel and joist).
1. Do not hang suspension system from metal deck.
2. Do not hang suspension system from joist bridging.

H. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Acoustical Ceilings  09 51 00 - 4 
February 07, 2025

I. Do not support components on main runners or cross runners if weight causes total dead load
to exceed deflection capability.

J. Support fixture loads using supplementary hangers located within 6 inches of each corner, or
support components independently.

K. Do not eccentrically load system or induce rotation of runners.
L. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with

other interruptions.
1. Use longest practical lengths.
2. Overlap  corners.

3.03 INSTALLATION - ACOUSTICAL UNITS
A. Install acoustical units in accordance with manufacturer's instructions.
B. Fit acoustical units in place, free from damaged edges or other defects detrimental to

appearance and function.
C. Fit border trim neatly against abutting surfaces.
D. Install units after above-ceiling work is complete.
E. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.
F. Cutting Acoustical Units:

1. Make field cut edges of same profile as factory edges.
2. Double cut and field paint exposed reveal edges.

G. Where round obstructions occur, provide preformed closures to match perimeter molding.
H. Install hold-down clips on panels within 20 feet of exterior doors.

END OF SECTION
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SECTION 09 65 13
RESILIENT BASE & ACCESSORIES

PART 1 GENERAL
1.01 SECTION INCLUDE

A. Resilient Wall Base
B. Adhesives

1.02 RELATED REQUIREMENTS
A. Section 09 68 13 - Tile Carpeting

1.03 REFERENCED DOCUMENTS
A. ASTM F 1861 Standard Specification for Resilient Wall base
B. ASTM E 84 Standard Test Method for Surface Burning Characteristics of Building Materials
C. ASTM F 386 Standard Test Method for Thickness of Resilient Flooring Materials Having Flat

Surfaces
D. ASTM E 648 Standard Test Method for Critical Radiant Flux of Flooring systems Using a

Radiant Energy Source.
E. ASTM E 662 Test Method for Specific Density of Smoke Generated by Solid Materials.
F. ASTM F 925 Standard Test Method for Resistance to Chemicals of Resilient Flooring.
G. ASTM F 137 Standard Test Method for Flexibility of Resilient Flooring Materials with Cylindrical

Mandrel Apparatus
H. ASTM F 1515 Standard Test Method for Measuring Light Stability of Resilient Vinyl Flooring by

Color Change
I. National Fire Protection Association (NFPA): NFPA 255, Test Method for Critical Radiant Flux

of Floor Covering Systems Using a Radiant Energy Source
J. National Fire Protection Association (NFPA) 258 Test Method for Specific Density of Smoke

Generated by Solid Materials.
K. California Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65).
L. The Collaborative for High Performance Schools (CHPS)

1.04 SUBMITTALS
A. Product Data: Submit product data, including manufacturer's specification summary sheet for

specified products
B. Samples: Submit selection and verification samples for finishes, colors, and textures.
C. Maintenance Data: Include maintenance procedures, recommended maintenance materials,

and suggested schedule for cleaning, stripping, and re-waxing.
D. Maintenance Materials: Furnish the following for Owner 's use in maintenance of project.

1. See Section 01 60 00 , for additional provisions.
2. Extra Wall Base: 25 linear feet of each type and color.
3. Obtain Owner's signature acknowledging receipt of extra stock.

1.05 QUALITY ASSURANCE
A. Installer Qualifications: Installer experienced in performing work of this section who has

specialized in installing work similar to that required for this project.
B. Regulatory Requirements
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1. Fire Performance characteristics: Provide resilient sheet vinyl floor covering with the
following fire performance characteristics as determined by testing products in accordance
with ASTM method (and) NFPA method) indicated below by a certified testing laboratory
or another testing and inspecting agency acceptable to authorities having jurisdiction.
a. ASTM E 648 (NFPA 253), Critical Radiant Flux of Floor Covering Systems: Class 1, >

1.0 W/cm2
b. ASTM E 662 (NFPA 258), Specific Optical Density of Smoke Generated by Solid

Materials: Passes, <450
c. ASTM E 84 (NFPA 255), Surface Building Characteristics of Building Materials: Class

C
C. Single-Source Responsibility: Obtain resilient wall base and manufacturer’s recommended

adhesive from a single supplier.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Delivery: Deliver materials in manufacturer's original, unopened, undamaged containers with
identification labels intact.

B. Storage and Protection: Store materials protected from exposure to harmful weather conditions
and acclimated to site conditions at temperature and humidity conditions recommended by
manufacturer.

C. Store materials for not less than 48 hours prior to installation in area of installation at a
temperature of 70 degrees F to achieve temperature stability. Thereafter, maintain conditions
above 55 degrees F.

1.07 WARRANTY
A. See Section 01 78 00  - Closeout Submittals, for additional warranty requirements.
B. Manufacturer's standard warranty to repair or replace installation that fails in material and

workmanship.
1. Warranty Period: 3 years form the date of Substantial Completion

PART 2 PRODUCTS
2.01 REFER TO "FINISH MATERIAL SCHEDULE" ON SHEET A9.0 FOR MANUFACTURER

INFORMATION AND MATERIAL SELECTIONS.  ALSO REFERENCE OTHER A9 SERIES
DRAWINGS (FINISH PLANS) FOR ADDITIONAL INFORMATION, LOCATIONS AND EXTENT
OF MATERIALS.

2.02 MANUFACTURER:
A. Roppe Corporation: www.roppe.com
B. Acceptable Manufacturers:

1. Burke Flooring : www.burkemercer.com.
2. Johnsonite, a Tarkett Company : www.johnsonite.com.
3. Substitutions: See Section 01 60 00 - Product Requirements .

2.03 RESILIENT WALL BASE
A. Minimum Requirements:

1. Thickness tolerance: Complies with ASTM F-386
2. Flexibility: Complies with ASTM F-137
3. Resistance to Heat Aging: Complies with ASTM F-1515
4. Resistance to Detergents: Complies with ASTM F-925
5. Resistance to Alkalis: No fading or softening
6. Dimensional Stability: Complies with ASTM F 1861
7. Squareness: 90 degrees +/- 0.5 degrees
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B. Product:
1. Refer to A9, Material Finish Schedule for product information and details.(RB)
2. Roppe Pinnacle Rubber Base

a. a. Complies with ASTM F-1861 Type TS (Thermoset Vulcanized Rubber), Group 1
(Solid)

b. Contains 10% natural rubber
c. Thickness: 1/8” ( 3.175 mm) nominal
d. Color as selected by Architect from manufacturer’s standard colors.
e. Profile:

1) Standard toe (cove) for resilient installations
f. Nominal Height: 4" and 6" 
g. Lengths: 4 foot sections or rolls (coil) 
h. Corners

1) Formed by installer on site
2.04 ACCESSORIES

A. Primers, Adhesives, and Seaming Materials: Waterproof; types recommended by flooring
manufacturer.

PART 3 EXECUTION
3.01 EXAMINATION

A. Site Verification of Conditions: Verify substrate conditions are acceptable for installing product
in accordance with manufacturer's instructions.

B. Material Inspection: In accordance with manufacturer's installing requirements, visually inspect
materials prior to installing. Material with visual defects shall not be installed.

3.02 PREPARATION
A. Prepare substrate in accordance with manufacturer's instructions.
B. Prepare manufacturer’s recommended substrates to be smooth, rigid, flat, level, permanently

dry, clean and free of foreign materials such as paint, dust, grease, oils, solvent, old adhesive
residue, vinyl wall coverings, non-porous surfaces and all other contaminants that may interfere
with adhesive bond.

3.03 INSTALLATION
A. Starting installation constitutes acceptance of conditions.
B. Install in accordance with manufacturer's instructions.
C. Spread only enough adhesive to permit installation of materials before initial set.
D. Fit joints tightly and make vertical. Maintain minimum dimension of 18 inches  between joints.
E. Miter internal corners. At external corners, 'V' cut back of base strip to 2/3 of its thickness and

fold .
F. Install base on solid backing. Bond tightly to wall and floor surfaces.
G. Install base on casework base. Bond tightly to casework and floor.
H. Scribe and fit to door frames and other interruptions.
I. Trowel marks and other imperfections showing through installed base shall be reason to,

remove base, sand out trowel marks, remove or correct imperfections and reinstall base.
3.04 CLEANING

A. Remove excess adhesive from floor, base, and wall surfaces without damage.
B. Repair or replace damaged installed products.
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C. Clean installed products in accordance with manufacturer's instructions prior to owner's
acceptance.

D. Remove construction debris from project site and legally dispose of debris.
END OF SECTION
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SECTION 09 67 23
  RESINOUS FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES:

A. Polyaspartic coating system with color chips
B. Preparation of substrates.
C. Related accessories

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast in Place Concrete
B. Section 07 90 05 - Joint Sealers:  Joint between base and wall surface.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on specified products, describing physical and performance

characteristics; sizes, patterns and colors available.
C. Samples:  Submit two samples, 6 "x 6"  inch in size illustrating color and pattern for each floor

material for each color specified.
D. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions

requiring special attention.
E. Maintenance Data: Submit manufacturer’s care, cleaning, and maintenance guide to include in

maintenance manuals.
1.04 QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved
for installation of flooring systems.

B. Source Limitations:  Obtain primary resinous flooring materials, including primers, resins,
hardening agents, grouting coats, and topcoats, from single source from single manufacturer.
 Provide secondary materials, including patching and fill material, joint sealant, and repair
materials, of type and from source recommended by manufacturer of primary materials.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Deliver materials in original packages and containers, with seals unbroken, bearing

manufacturer's labels indicating brand name and directions for storage and mixing with other
components.

B. Store in clean, dry, protected location at normal room temperature, according to manufacturer’s
requirements.

1.06 PROJECT CONDITIONS
A. Environmental Limitations:  Comply with resinous flooring manufacturer's written instructions for

substrate temperature, ambient temperature, moisture, ventilation, and other conditions
affecting resinous flooring application.

B. Lighting:  Provide permanent lighting or, if permanent lighting is not in place, simulate
permanent lighting conditions during resinous flooring application.

C. Close spaces to traffic during resinous flooring application and for not less than 24 hours after
application unless manufacturer recommends a longer period.

1.07 WARRANTY
A. Manufacturer 5-year commercial warranty against product defects for original owner.
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PART 2  PRODUCTS
2.01 REFER TO "FINISH MATERIAL SCHEDULE" ON SHEET A9.0 FOR MANUFACTURER

INFORMATION AND MATERIAL SELECTIONS.  ALSO REFERENCE OTHER A9 SERIES
DRAWINGS (FINISH PLANS) FOR ADDITIONAL INFORMATION, LOCATIONS AND EXTENT
OF MATERIALS.

2.02 MANUFACTURERS
A. Polyaspartic Polyurea Flooring:

1. Manufacturer:
a. Dur-A-Flex

1) Product: Hybriflex EC Monolithic Decorative Flake Flooring System
2. Acceptable Manufacturers:

a. Stonhard
b. Key Resin Company
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 HIGH-PERFORMANCE RESINOUS FLOORING
A. Resinous Flooring:  Abrasion-, impact- and chemical-resistant, high-performance, color chip

broadcast, resin-based, monolithic floor surfacing designed to produce a seamless floor.
B. System Characteristics:

1. Color and Pattern:  As selected by Architect from manufacturer's full range.
2. Wearing Surface:  Textured for slip resistance.
3. Overall System Thickness: 1/8" - 3/16"

C. Primer / Broadcast Coat:
1. Resin: Polyaspartic Aliphatic Polyurea
2. Formulation Description:  High Solids (72 percent solids).
3. Application Method:  Roller, Squeegee or Broom.

a. Thickness of Coats: 3 Mils. DFT
b. Number of Coats:  One.

D. Grout Coat
1. Resin: Polyaspartic Aliphatic Polyurea
2. Formulation Description:  72 percent solids.
3. Application Method:  Roller, Squeegee

a. Thickness of Coats: 6 Mils. DFT
b. Number of Coats:  One.

E. Color Broadcast (2):
1. Application Method: Manual Broadcast

F. Top-Coats:
1. Resin: Dur-A-Flex Armortop
2. Formulation Description: 72% Solids

2.04 ACCESSORIES
A. Waterproofing Membrane: for concrete slabs exhibiting elevated moisture vapor emission rates

of > 3 lbs over 1000 sq ft in 24 hours or 75 percent relative humidity tested by ASTM F02170.
B. Patching and Fill Material:  Resinous product of or approved by resinous flooring manufacturer

and recommended by manufacturer.
C. Joint Filler Material: Flexible polyurea joint filler or similar product
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EXECUTION
3.01 PREPARATION

A. General: Prepare and clean substrates according to manufacturer's written instructions for
substrate indicated. Provide clean, dry substrate for application.

B. Concrete Substrates: Provide sound concrete surfaces free of laitance, glaze, efflorescence,
curing compounds, form-release agents, dust, dirt, grease, oil, and other contaminants
incompatible with polyaspartic floor coatings.

C. Roughen concrete substrates as follows:
1. Grind surfaces with an apparatus that abrades the concrete surface to a profile as

specified by the manufacturer.
D. Repair damaged and deteriorated concrete according to polyaspartic floor coating

manufacturer's written instructions.
E. Verify that concrete substrates are dry and moisture-vapor emissions are within acceptable

levels according to manufacturer's written instructions.
1. Perform relative humidity test using in situ probes, ASTM-F 2170. Proceed with installation

only after substrates have a maximum 85 percent relative humidity level measurement.
2. Proceed with installation only after substrates have a maximum relative humidity

measurement allowed by the manufacturer or apply to substrates a resin systems
moisture vapor primer product if required.

F. Polyaspartic Materials: Mix components and prepare materials according to manufacturer's
written instructions.

G. Use patching and fill material to fill holes and depressions in substrates according to
manufacturer's written instructions.
1. Treat control joints and other nonmoving substrate cracks to prevent cracks from reflecting

through polyaspartic floor coating according to manufacturer's written instructions.
3.02 APPLICATION

A. General: Apply components of polyaspartic floor coating system according to manufacturer's
written instructions to produce a uniform, monolithic wearing surface of thickness indicated.
1. Coordinate application of components to provide optimum adhesion of polyaspartic floor

coating system to substrate, and optimum inter-coat adhesion.
2. Cure polyaspartic floor coating system components according to manufacturer's written

instructions. Prevent contamination during application and curing processes.
B. At substrate expansion and isolation joints, comply with manufacturer's written instructions..

Apply body coat over prepared substrate at manufacturer's recommended spreading
rate.

C. Apply topcoats in number indicated for flooring system and at spreading rates recommended in
writing by manufacturer.

3.03 CURING, PROTECTION, AND CLEANING
A. Cure according to manufacturer’s instructions.
B. Protect polyaspartic floor coating system from damage and wear during the remainder of

construction period. Use protective methods and materials, including temporary covering,
recommended in writing by manufacturer.

C. Clean polyaspartic floor coating system using materials and procedures recommended by
manufacturer.
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3.04 FIELD QUALITY CONTROL
A. The right is reserved by the Owner/Architect to have the floor system tested.  The cost of this

test is at the Owner's expense.
B. Core Sampling:  At the direction of Owner and at locations designated by Owner, take one core

sample per 1000 sq. ft. (92.9 sq. m) of resinous flooring, or portion of, to verify thickness.
1. If the core sample show deficiencies additional test are at Contractor's expense.

C. If test results show the material being used does not comply with the specified requirements,
the contractor may be directed to stop work; and remove non complying system; pay for testing;
recoat surfaces; and other work deem necessary to correct the unacceptable surfaces.

END OF SECTION
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SECTION 09 68 13
TILE CARPETING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Carpet tile, fully adhered.
B. Walk-off tile carpet.
C. Accessories

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete:  Restrictions on curing compounds for concrete

slabs and floors to receive adhesive-applied flooring.
B. Section 09 65 13 - Resilient Base and Accessories.
C. Division 26 Electrical: Electrical floor cover plate with recess for carpet.

1.03 REFERENCE STANDARDS
A. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;

2021.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on specified products, describing physical and performance

characteristics; sizes, patterns, colors available, and method of installation.
C. Shop Drawings:  Indicate layout of joints, direction of carpet pile, and location of edge moldings.
D. Samples:  Submit two carpet tiles illustrating color and pattern design for each carpet color

selected.
E. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,

and suggested schedule for cleaning.
F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Carpet Tiles:  30 tiles of each color and pattern installed.
3. Obtain Owner's signature acknowledging receipt of extra stock.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing specified carpet tile with

minimum three years documented experience.
B. Carpet shall meet or exceed Carpet and Rug Institutes (CRI) Appearance Retention Rating of

3.5 ARR.
C. Products comply with requirements of CRI's Green Label Indoor Air Quality Testing Program.
D. Installer Qualifications:  Company specializing in installing carpet tile with minimum three years

documented experience and approved by carpet tile manufacturer.
1.06 FIELD CONDITIONS

A. Store materials in area of installation for minimum period of 24 hours prior to installation.
B. Maintain minimum 70 degrees F ambient temperature 24  hours prior to, during and 24 hours

after installation.
C. Concrete subfloors must meet the following requirements before carpet may be installed:

1. Comply with manufacturers moisture requirements



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Tile Carpeting  09 68 13 - 2 
February 07, 2025

2. pH range of 5 to 9
3. Moisture-emission rate of 3 lb/1000 sq ft per 24 hours or less.

1.07 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Backing:  Provide 10 year or greater manufacturer's warranty against fiber abrasive wear, fiber

static protection, backing (tuftbind/zippering, integrity/dimensional stability), and edge ravel.
PART 2  PRODUCTS
2.01 REFER TO "FINISH MATERIAL SCHEDULE" ON SHEET A9.0 FOR MANUFACTURER

INFORMATION AND MATERIAL SELECTIONS.  ALSO REFERENCE OTHER A9 SERIES
DRAWINGS (FINISH PLANS) FOR ADDITIONAL INFORMATION, LOCATIONS AND EXTENT
OF MATERIALS.

2.02 ACCESSORIES
A. Subfloor Filler:  White premix latex; type recommended by flooring material manufacturer.
B. Edge Strips: Refer to "Finish Material Schedule" on drawing A9.0.
C. Carpet Tile Adhesive:  Recommended by carpet tile manufacturer .
D. Adhesives:

1. Recommended by carpet manufacturer.
2. Type to allow installation of flooring with a concrete floor slab of up to an RH of 85% as

tested by ASTM F2170 or provide penetrating moisture barrier and compatible adhesive
as recommended by the flooring manufacturer.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within tolerances specified for that type of work
and are ready to receive carpet tile.

B. Verify that subfloor surfaces are dust-free and free of substances that could impair bonding of
adhesive materials to subfloor surfaces.

C. Verify that concrete sub-floor and self leveling underlayment  surfaces are dry enough and
ready for flooring installation by testing for moisture emission rate and alkalinity in accordance
with ASTM F710; obtain instructions if test results are not within limits recommended by carpet
tile manufacturer and adhesive materials manufacturer.

D. Verify that required floor-mounted utilities are in correct location.
3.02 PREPARATION

A. Perform test recommended by manufacturer, following adhesive manufacturer's application
instructions for use on non-porous substrates.

B. Remove subfloor ridges and bumps.  Fill minor or local low spots, cracks, joints, holes, and
other defects with subfloor filler.

C. Apply, trowel, and float filler to achieve smooth, flat, hard surface.  Prohibit traffic until filler is
cured.

D. Vacuum clean substrate.
3.03 INSTALLATION

A. Starting installation constitutes acceptance of subfloor conditions.
B. Install carpet tile in accordance with manufacturer's instructions.
C. Blend carpet from different cartons to ensure minimal variation in color match.
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D. Cut carpet tile clean.  Fit carpet tight to intersection with vertical surfaces without gaps.
E. Lay carpet tile in pattern as directed by the Architect
F. Lay carpet tile parallel to building lines.
G. Locate change of color or pattern between rooms under door centerline.
H. Trim carpet tile neatly at walls and around interruptions.
I. Complete installation of edge strips, concealing exposed edges.

3.04 CLEANING
A. Remove excess adhesive without damage, from floor, base, and wall surfaces.
B. Clean and vacuum carpet surfaces.

END OF SECTION



This page intentionally left blank



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Exterior Painting  09 91 13 - 1 
February 07, 2025

SECTION 09 91 13
EXTERIOR PAINTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface preparation.
B. Field application of paints.
C. Scope:  Finish exterior surfaces exposed to view, unless fully factory-finished and unless

otherwise indicated, including the following:
D. Do Not Paint or Finish the Following Items:

1. Items factory-finished unless otherwise indicated; materials and products having factory-
applied primers are not considered factory finished.

2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, and operating parts of

equipment.
5. Non-metallic roofing and flashing.
6. Stainless steel, anodized aluminum, bronze, terne-coated stainless steel, zinc, and lead.
7. Marble, granite, slate, and other natural stones.
8. Floors, unless specifically indicated.
9. Ceramic and other types of tiles.
10. Brick, glass unit masonry, architectural concrete, cast stone, integrally colored plaster and

stucco.
11. Exterior insulation and finish system (EIFS).
12. Glass.
13. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS
A. Section 05 50 00 - Metal Fabrications:  Shop-primed items.
B. Section 09 91 23 - Interior Painting.
C. Section 09 96 00 - High-Performance Coatings.
D. Section 23 37 00 - Air Outlets and Inlets
E. Section 23 37 10 - Exterior Wall Louvers

1.03 DEFINITIONS
A. Comply with ASTM D16 for interpretation of terms used in this section.

1.04 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

Architectural Coatings; U.S. Environmental Protection Agency; current edition.
B. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications;

2024.
C. ASTM D4258 - Standard Practice for Surface Cleaning Concrete for Coating; 2023.
D. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators

Association; current edition, www.paintinfo.com.
E. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current

Edition, www.paintinfo.com.
F. SSPC-SP 1 - Solvent Cleaning; 2015.
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G. SSPC-SP 2 - Hand Tool Cleaning; 2018.
H. SSPC-SP 6 - Commercial Blast Cleaning; 2007.
I. SSPC-SP 13 - Surface Preparation of Concrete; 2018.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide complete list of products to be used, with the following information for

each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description

of each system.
C. Samples:  Submit three paper samples, 8-1/2 by 11 inches in size, illustrating range of colors

available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.
2. Where sheen is not specified, discuss sheen options with Architect before preparing

samples, to eliminate sheens not required.
3. Allow 30 days for approval process, after receipt of complete samples by Architect.

D. Maintenance Data:  Submit data including finish schedule showing where each
product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Paint and Finish Materials:  1 gallon of each color; from the same product run, store

where directed.
3. Label each container with color in addition to the manufacturer's label.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,

with minimum five yearsdocumented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified with

minimum five years experience and approved by manufacturer.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.08 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the paint product

manufacturer's temperature ranges.
B. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
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C. Do not apply exterior paint and finishes during rain or snow, or when relative humidity is outside
the humidity ranges required by the paint product manufacturer.

D. Minimum Application Temperatures for Latex Paints:  50 degrees F for exterior; unless required
otherwise by manufacturer's instructions.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Provide paints and finishes from the same manufacturer to the greatest extent possible.
1. If a single manufacturer cannot provide specified products, minor exceptions will be

permitted provided approval by Architect is obtained using the specified procedures for
substitutions.

2. Substitution of MPI-approved products by a different manufacturer is preferred over
substitution of unapproved products by the same manufacturer.

B. Paints:
1. Behr Process Corporation:  www.behr.com.
2. PPG Paints:  www.ppgpaints.com.
3. Pratt & Lambert Paints:  www.prattandlambert.com.
4. Sherwin-Williams Company:  www.sherwin-williams.com/.

C. Substitutions:  See Section 01 60 00 - Product Requirements.
2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready-mixed, unless required to be a field-catalyzed paint.
1. Where MPI paint numbers are specified, provide products listed in Master Painters

Institute Approved Product List, current edition available at www.paintinfo.com, for
specified MPI categories, except as otherwise indicated.

2. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

3. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

4. Supply each paint material in quantity required to complete entire project's work from a
single production run.

5. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
described explicitly in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:
1. Provide paints and finishes that comply with the most stringent requirements specified in

the following:
a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for

Architectural Coatings.
2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59,

Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added
at project site; or other method acceptable to authorities having jurisdiction.

C. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected
later by Architect from the manufacturer's full line.

2.03 PAINT SYSTEMS - EXTERIOR
A. Paint E-OP - Exterior Surfaces to be Painted, Unless Otherwise Indicated:  Including concrete,

concrete masonry units, brick, fiber cement siding, primed wood, primed metal, and ______ .
1. Two top coats and one coat primer.
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2. Top Coat(s):  Exterior Light Industrial Coating, Water Based; MPI #161, 163, or 164.
a. Products:

1) Behr Premium Interior/Exterior Direct-To-Metal Paint Gloss [No. 8200]. (MPI
#164)

2) PPG Paints Advantage 900 Interior/Exterior Latex, 919-10 Series, Gloss.
3) PPG Paints Pitt-Tech Plus DTM Industrial Enamel, 90-1310 Series, Gloss.
4) Sherwin-Williams Pro Industrial DTM Acrylic, Gloss. (MPI #164)
5) Sherwin-Williams Pro Industrial Multi-Surface Acrylic, Gloss.
6) Substitutions:  Section 01 60 00 - Product Requirements.

B. Paint ME-OP-2L - Ferrous Metals, Primed, Latex, 2 Coat:
1. Touch-up with rust-inhibitive primer recommended by top coat manufacturer.
2. Semi-gloss:  Two coats of latex enamel.

2.04 PRIMERS
A. Primers:  Provide the primer as required or recommended by manufacturer of top coats.

2.05 ACCESSORY MATERIALS
A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding

materials, and clean-up materials as required for final completion of painted surfaces.
B. Patching Material:  Latex filler.
C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any

condition that may potentially effect proper application.
C. Test shop-applied primer for compatibility with subsequent cover materials.

3.02 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,

escutcheons, and fittings, prior to preparing surfaces for finishing.
D. Seal surfaces that might cause bleed through or staining of topcoat.
E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate

and bleach.  Rinse with clean water and allow surface to dry.
F. Concrete:

1. Remove release agents, curing compounds, efflorescence, and chalk.  Do not coat
surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in
manufacturer's written instructions.

2. Clean surfaces with pressurized water.  Use pressure range of 1,500 to 4,000 psi at 6 to
12 inches.   Allow to dry.

3. Clean concrete according to ASTM D4258.  Allow to dry.
4. Prepare surface as recommended by top coat manufacturer and according to SSPC-SP

13.
G. Masonry:
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1. Remove efflorescence and chalk.  Do not coat surfaces if moisture content or alkalinity of
surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's written
instructions.  Allow to dry.

2. Clean surfaces with pressurized water.  Use pressure range of 600 to 1,500 psi at 6 to 12
inches.   Allow to dry.

H. Galvanized Surfaces:
1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.
2. Prepare surface according to SSPC-SP 2.

I. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust.  Feather

edges to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime bare
steel surfaces.  

3. Remove rust, loose mill scale, and other foreign substances using using methods
recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP
6 "Commercial Blast Cleaning".  Protect from corrosion until coated.

J. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.
3.03 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

C. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is
applied.

D. Apply each coat to uniform appearance.
E. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior

to applying next coat.
F. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed

prior to finishing.
3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION
A. Protect finishes until completion of project.
B. Touch-up damaged finishes after Substantial Completion.

3.06 COLOR  SCHEDULE
A. Exposed Concrete: To be Selected by Architect
B. Steel Lintels:  To be Selected by Architect

END OF SECTION
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SECTION 09 91 23
INTERIOR PAINTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface preparation.
B. Field application of paints .
C. Scope:  Finish interior surfaces exposed to view, unless fully factory-finished and unless

otherwise indicated, including the following: 
1. Both sides and edges of plywood backboards for electrical and telecom equipment before

installing equipment.
2. Mechanical and Electrical:

a. In finished areas, paint insulated and exposed pipes, conduit, boxes, insulated and
exposed ducts, hangers, brackets, collars and supports, mechanical equipment, and
electrical equipment, unless otherwise indicated.

D. Do Not Paint or Finish the Following Items:
1. Items factory-finished unless otherwise indicated; materials and products having factory-

applied primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and

operating parts of equipment.
5. Stainless steel, anodized aluminum, bronze, terne-coated stainless steel, and lead items.
6. Marble, granite, slate, and other natural stones.
7. Floors, unless specifically indicated.
8. Ceramic and other tiles.
9. Brick, architectural concrete, cast stone, integrally colored plaster, and stucco.
10. Glass.
11. Acoustical materials, unless specifically indicated.
12. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS
A. Section 05 50 00 - Metal Fabrications:  Shop-primed items.
B. Section 05 51 00 - Metal Stairs:  Shop-primed items.
C. Section 09 91 13 - Exterior Painting.
D. Division 23 - Mechanical
E. Section 23 37 00 - Air Outlets and Inlets
F. Section 23 37 10 - Exterior Wall Louvers

1.03 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

Architectural Coatings; U.S. Environmental Protection Agency; current edition.
B. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and

Wood-Based Materials; 2020.
C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current

Edition, www.paintinfo.com.
D. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).
E. SSPC-SP 2 - Hand Tool Cleaning; 2018.
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F. SSPC-SP 6 - Commercial Blast Cleaning; 2007.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide complete list of products to be used, with the following information for

each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g., "alkyd enamel").
2. MPI product number (e.g., MPI #47).
3. Cross-reference to specified paint system products to be used in project; include

description of each system.
C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating

range of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.
2. Where sheen is not specified, discuss sheen options with Architect before preparing

samples, to eliminate sheens not required.
D. Maintenance Data:  Submit data including finish schedule showing where each

product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Paint and Finish Materials:  1 gal of each color; from the same product run, store

where directed.
3. Label each container with color in addition to the manufacturer's label.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,

with minimum five  years documented  experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified with

minimum five years documented experience .
1.06 MOCK-UP

A. See Section 01 43 00 - Quality Assurance, for general requirements for mock-up.
B. Mock-up may remain as part of the work.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.08 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the temperature

ranges required by the paint product manufacturer.
B. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
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C. Do not apply materials when relative humidity exceeds 85 percent, at temperatures less than 5
degrees F above the dew point, or to damp or wet surfaces.

D. Minimum Application Temperatures for Paints:  50 degrees F for interiors unless required
otherwise by manufacturer's instructions.

E. Minimum Application Temperature for Varnish  Finishes:  65 degrees F for interior, unless
required otherwise by manufacturer's instructions.

F. Provide lighting level of 80 fc measured mid-height at substrate surface.
PART 2  PRODUCTS
2.01 REFER TO "FINISH MATERIAL SCHEDULE" ON SHEET A9.0 FOR MANUFACTURER

INFORMATION AND MATERIAL SELECTIONS.  ALSO REFERENCE OTHER A9 SERIES
DRAWINGS (FINISH PLANS) FOR ADDITIONAL INFORMATION, LOCATIONS AND EXTENT
OF MATERIALS.

2.02 MANUFACTURERS
A. Provide paints and finishes from the same manufacturer to the greatest extent possible.

1. If a single manufacturer cannot provide specified products; minor exceptions will be
permitted provided approval by Architect is obtained using the specified procedures for
substitutions.

2. Substitution of MPI-approved products by a different manufacturer is preferred over
substitution of unapproved products by the same manufacturer.

B. Paints:
1. Behr Process Corporation:  www.behr.com.
2. PPG Paints:  www.ppgpaints.com.
3. Pratt & Lambert Paints:  www.prattandlambert.com.
4. Sherwin-Williams Company:  www.sherwin-williams.com.
5. Valspar Corporation:  www.valsparpaint.com.

C. Primer Sealers:  Same manufacturer as top coats.
D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 PAINTS AND FINISHES - GENERAL
A. Paints and Finishes:  Ready-mixed, unless intended to be a field-catalyzed paint.

1. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

3. For opaque finishes, tint each coat including primer coat and intermediate coats, one-half
shade lighter than succeeding coat, with final finish coat as base color.

4. Supply each paint material in quantity required to complete entire project's work from a
single production run.

5. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:
1. Provide paints and finishes that comply with the most stringent requirements specified in

the following:
a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for

Architectural Coatings.



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Interior Painting  09 91 23 - 4 
February 07, 2025

b. USGBC LEED Rating System for interior wall and ceiling finishes (all coats), anti-
corrosive paints on interior ferrous metal, sanding sealers, other sealers, and floor
coatings.

2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59,
Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added
at project site; or other method acceptable to authorities having jurisdiction.

C. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected
later by Architect from the manufacturer's full line.

2.04 PAINT SYSTEMS - INTERIOR
A. Paint I-OP -  Interior Surfaces to be Painted, Unless Otherwise Indicated:  Including gypsum

board, concrete masonry units, wood, uncoated steel, shop primed steel, and galvanized steel.
B. Sheen:  Eggshell / Satin

1. Two top coats and one coat primer.
2. Top Coat(s):  Institutional Low Odor/VOC Interior Latex; MPI #143, 144, 145, 146, 147, or

148.
a. Products:

1) Behr Premium Plus Interior Flat [No.1050]. (MPI #143)
2) Behr Premium Plus Interior Satin Enamel [No.7050]. (MPI #146)
3) PPG Paints Speedhide Zero Interior Latex, 6-5110 Series, Flat. (MPI #143)
4) PPG Paints Speedhide Zero Interior Latex, 6-5310 Series, Eggshell.
5) Sherwin-Williams ProMar 200 Zero VOC Interior Latex, Flat.
6) Sherwin-Williams ProMar 200 Zero VOC Interior Latex, Low Sheen. (MPI #144)

3. Top Coat Sheen:
a. Flat:  MPI gloss level 1; use this sheen for ceilings and other overhead surfaces.
b. Eggshell:  MPI gloss level 3; use this sheen at all locations unless otherwise noted.

4. Primer:  As recommended by top coat manufacturer for specific substrate.
C. Paint I-OP-MD-DT -  Medium Duty Door/Trim:  For surfaces subject to frequent contact by

occupants, including metals and wood:
1. Medium duty applications include doors, door frames, railings, handrails, and guardrails.
2. Sheen:  Semi-gloss
3. Two top coats and one coat primer.
4. Top Coat(s):  High Performance Architectural Interior Latex; MPI #138, 139, 140, or 141.

a. Products:
1) PPG Paints Pitt-Glaze WB1 Epoxy, 16-510 Series, Semi-Gloss. (MPI #141)
2) Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Epoxy, Semi-Gloss.

(MPI #141)
5. Top Coat Sheen:

a. Semi-Gloss:  MPI gloss level 5; use this sheen at all locations unless otherwise
noted.

6. Primer:  As recommended by top coat manufacturer for specific substrate.
D. Paint I-OP-MD-WC - Medium Duty Vertical: Including gypsum board, plaster, concrete, and

concrete masonry units.  Use at all locations designated as Epoxy Paint (EPT) on drawings.
1. Two top coats and one coat primer.
2. Top Coat(s):  High Performance Architectural Interior Latex; MPI #138, 139, 140, or 141.

a. Products:
1) PPG Paints Pitt-Glaze WB1 Epoxy, 16-310 Series, Eggshell. (MPI #139)
2) Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Epoxy, Eg-Shel.

(MPI #139)
3. Top Coat Sheen:
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a. Semi-Gloss:  MPI gloss level 5; use this sheen at all locations.
4. Primer:  As recommended by top coat manufacturer for specific substrate.

E. Paint I-OP-DF - Dry Fall:  Metals; exposed structure and overhead-mounted services located in
areas that have no ceilings, and all ceiling materials are intended to be exposed to view ,
including shop primed steel deck, structural steel, metal fabrications, galvanized ducts,
galvanized conduit, and galvanized piping .
1. Prime materials as required by finish coat manufacturer.
2. Top coat:  It is the responsibility of the painting contractor to ensure that all materials are

properly covered.  If a second coat is required, that will be determined by the Architect
upon completion of the first coat.  

3. Top Coat:  Latex Dry Fall; MPI #118, 155, or 226.
a. Products:

1) PPG Paints Speedhide Super Tech Water Based Interior Dry-Fog Latex, 6-
724XI, Eggshell. (MPI #155)

2) Sherwin-Williams Waterborne Acrylic Dryfall, Eg-Shel. (MPI #155, 226)
3) Substitutions:  See Section 01 60 00 - Product Requirements

2.05 PRIMERS
A. Primers:  Provide the following unless other primer is required or recommended by

manufacturer of top coats.
1. Interior/Exterior Latex Block Filler; MPI #4.

a. Products:
1) Kilz Pro-X p50 Block Filler Primer.
2) PPG Paints Speedhide Masonry Hi Fill Latex Block Filler, 6-15XI. (MPI #4)
3) Sherwin-Williams ConFlex Block Filler. (MPI #4)

2.06 ACCESSORY MATERIALS
A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding

materials, and clean-up materials as required for final completion of painted surfaces.
B. Patching Material:  Latex filler.
C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION
3.01 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been adequately prepared.
B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any

condition that may potentially affect proper application.
D. Test shop-applied primer for compatibility with subsequent cover materials.
E. Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes

unless moisture content of surfaces is below the following maximums:
1. Gypsum Wallboard:  12 percent.
2. Plaster and Stucco:  12 percent.
3. Masonry, Concrete, and Concrete Masonry Units:  12 percent.
4. Interior Wood:  15 percent, measured in accordance with ASTM D4442.

3.02 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
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C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

D. Seal surfaces that might cause bleed through or staining of topcoat.
E. Concrete:
F. Masonry:

1. Remove efflorescence and chalk. Do not coat surfaces if moisture content, alkalinity of
surfaces, or if alkalinity of mortar joints exceed that permitted in manufacturer's written
instructions. Allow to dry.

2. Prepare surface as recommended by top coat manufacturer.
3. Clean surfaces with pressurized water. Use pressure range of 600 to 1,500 psi at 6 to 12

inches. Allow to dry.
G. Gypsum Board:  Fill minor defects with filler compound. Spot prime defects after repair.
H. Plaster:  Fill hairline cracks, small holes, and imperfections with latex patching plaster. Make

smooth and flush with adjacent surfaces. Wash and neutralize high-alkali surfaces.
I. Galvanized Surfaces:

1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.
2. Prepare surface according to SSPC-SP 2.

J. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust. Feather edges

to make touch-up patches inconspicuous. Clean surfaces with solvent. Prime bare steel
surfaces. Re-prime entire shop-primed item.

3. Remove rust, loose mill scale, and other foreign substances using methods recommended
in writing by paint manufacturer and blast cleaning according to SSPC-SP 6 Commercial
Blast Cleaning. Protect from corrosion until coated.

K. Wood Doors to be Field-Finished:  Seal wood door top and bottom edge surfaces with clear
sealer.

L. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.
3.03 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

C. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is
applied.

D. Apply each coat to uniform appearance in thicknesses specified by manufacturer.
E. Sand wood and metal surfaces lightly between coats to achieve required finish.
F. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior

to applying next coat.
G. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed

prior to finishing.
3.04 FIELD QUALITY CONTROL

A. See Section 01 43 00 - Quality Assurance, for general requirements for field inspection.
B. Owner will provide field inspection.
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3.05 CLEANING
A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and

remove daily from site.
3.06 PROTECTION

A. Protect finishes until completion of project.
B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 10 11 00
VISUAL DISPLAY UNITS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Markerboards
B. Tackboards

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Blocking and supports.
B. Section 09 21 16 - Gypsum Board Assemblies:  Concealed supports in metal stud walls.
C. Section 09 91 23 - Interior Painting:  

1.03 REFERENCE STANDARDS
A. ANSI A135.4 - Basic Hardboard; 2012 (Reaffirmed 2020).
B. ASTM A424/A424M - Standard Specification for Steel, Sheet, for Porcelain Enameling; 2018.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's data on markerboard, tackboard, tackboard surface

covering, trim, and accessories.
C. Shop Drawings:  Indicate wall elevations, dimensions, joint locations , special anchor details.
D. Samples:  Submit color charts for selection of color and texture of markerboard, tackboard,

tackboard surface covering, and trim.
E. Test Reports:  Show compliance to specified surface burning characteristics requirements.
F. Manufacturer's printed installation instructions.
G. Maintenance Data:  Include data on regular cleaning, stain removal and recommended

maintenance precautions.
H. Maintenance Materials:  Furnish the following for Owner 's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Dry  Erase Kits: One per room
3. Obtain Owner's signature acknowledging receipt of extra stock.

1.05 DELIVERY, STORAGE AND HANDLING
A. Comply with manufacturer's instructions for handling and storage of units.

1.06 FIELD CONDITIONS
A. Field measure prior to fabrication to ensure proper fit.
B. Do not begin installation of visual display boards until environmental conditions approximate

normal occupied conditions.
1.07 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.08 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
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B. Provide five year warranty for markerboard to include warranty against discoloration due to
cleaning, crazing or cracking, and staining.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Visual Display Boards:
1. Manufacturer:  Claridge Products and Equipment Inc.: www.clardigeproducts.com
2. Acceptable Manufacturers:

a. Educational Equipment / K-Pro
b. Ghent
c. Greensteel
d. Marsh
e. Patinum Visual Systems
f. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 VISUAL DISPLAY UNITS
A. Markerboards:  Porcelain enamel on steel, laminated to core.

1. Color:  White.
2. Steel Face Sheet Thickness:  24 gage, 0.0239 inch .
3. Core:  Hardboard, 7/16 inch thick, laminated to face sheet.
4. Backing:  Aluminum foil, laminated to core.
5. Height:  48 inches.
6. Length:  As indicated on drawings.
7. Frame:  Extruded aluminum , with concealed fasteners.
8. Frame Finish:  Anodized, natural.

a. Claridge Products Inc., Series 1
b. Perimeter Trim:  1 1/2 inch wide
c. Mounting Clips:  2 feet on center top and bottom

9. Accessories:  Provide marker tray.
a. Map Rail:  One inch (1") high continuous rail with cork insert and end stops
b. LCS Dry Erase Kit: One (1) per room

1) Four (4) fine point and eight broad tipped markers
2) One (1) 8 oz bottle markerboard cleaner
3) One (1) markerboard eraser

B. Tackboards: Fine-grained, homogeneous natural cork  with designer fabric
1. Cork Thickness:  1/4 inch.
2. Fabric:  As indicated on drawings.  Refer to A9.0 Finish Material Schedule .
3. Backing:  Hardboard, 1/4 inch thick, laminated to tack surface.
4. Surface Burning Characteristics:  Flame spread index of 25, maximum, and smoke

developed index of 450, maximum, when tested in accordance with ASTM E84.
5. Height:  As indicated on drawings
6. Length:  As indicated on drawings.
7. Frame:  Same type and finish as for markerboard.
8. Frame Finish:  Anodized, natural.

a. Claridge Products Inc., Series 1
b. Perimeter Trim:  1 1/2 inch wide
c. Mounting Clips:  2 feet on center top and bottom

C. Units Made of More Than One Panel:  Factory-assembled markerboards and tackboards in a
single frame, of materials specified above.
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1. Join panels of different construction with H-shaped extruded aluminum molding finished to
match frame.

2. Join panels of similar construction with H-shaped extruded aluminum molding finished to
match frame.

3. Configuration:  As indicated on drawings.
4. Assemble units in one piece without joints, where ever possible.  Where required

dimensions exceed maximum panel size available, provide 2 pieces of equal length.
 Assemble to verify fit at factory, then disassemble for delivery and final assembly at
project site.

2.03 MATERIALS
A. Porcelain Enameled Steel Sheet:  ASTM A424/A424M, Type I, Commercial Steel, with fired-on

vitreous finish.
B. Hardboard for Cores:  ANSI A135.4, Class 1 - Tempered, S2S (smooth two sides).
C. Foil Backing:  Aluminum foil sheet, 0.005 inch thick.
D. Aluminum Sheet Backing:  27 gage, 0.014 inch thick.
E. Adhesives:  Type used by manufacturer.

2.04 ACCESSORIES
A. Temporary Protective Cover:  Sheet polyethylene, 8 mil thick.
B. Marker Tray:  Aluminum, manufacturer's standard profile, one piece full length of markerboard,

molded ends, concealed fasteners, same finish as frame.
C. Mounting Brackets:  Concealed.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrates are properly prepared to receive visual display boards.  Do not begin
installation until unsatisfactory conditions have been corrected.

B. Verify that field measurements are as indicated.
C. Verify that internal wall blocking is ready to receive work and positioning dimensions are as

indicated on shop drawings.
3.02 INSTALLATION

A. Install boards in accordance with manufacturer's instructions.
B. Secure units level and plumb.
C. Butt Joints:  Install with tight hairline joints.
D. Install tackable wall panels in accordance with manufacturer's recommendations on specified

substrates with concealed attachments.
3.03 CLEANING

A. Clean board surfaces in accordance with manufacturer's instructions.
B. Cover with protective cover, taped to frame.
C. Remove temporary protective cover at Date of Substantial Completion.

END OF SECTION
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SECTION 10 14 67
TACTILE SIGNAGE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Room  Signs
B. Restroom Signs

1.02 RELATED SECTIONS
A. Section 01 60 00 - Products Requirements

1.03 REFERENCES
A. ANSI A117.1 - Specifications for Making Buildings and Facilities Accessible To and Usable By

Physically Handicapped People.
1.04 SUBMITTALS

A. See Section 01 30 00  - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's printed product literature for each type of sign, indicating sign

styles, font, foreground and background colors, locations, overall dimensions of each sign.
C. Signage Schedule:  Provide information sufficient to completely define each sign for fabrication,

including room number, room name, other text to be applied, sign and letter sizes, fonts, and
colors.
1. When room numbers to appear on signs differ from those on the drawings, include the

drawing room number on schedule.
2. When content of signs is indicated to be determined later, request such information from

Owner  through Garmann/Miller & Associates Inc.Architect  at least 2 months prior to start
of fabrication ; upon request, submit preliminary schedule.

3. Submit for approval by Owner  through Garmann/Miller & Associates Inc.Architect  prior to
fabrication.

D. Samples:
1. Submit one (1) sample building letter, room/occupancy sign shown construction, text style,

etc.
2. Submit one sample  other signs required , of size not less than 10 inches by 12 inches

similar to that required for project, illustrating sign style, font, and method of attachment.
3. Sample will be returned to contractor.

E. Selection Samples:  Where colors are not specified, submit two sets of color selection charts or
chips.

F. Verification Samples:  Submit samples showing colors specified not less than 10 inches by 12
inches.

G. Manufacturer's Installation Instructions:  Include installation templates and attachment devices.
H. Maintenance Materials:  Furnish the following for Owner 's use in maintenance of project.

1. See Section 01 60 00  - Product Requirements, for additional provisions.
1.05 QUALIFICATIONS

A. Manufacturer:  Company specializing in manufacturing the Products specified in this section
with minimum three years documented experience.

1.06 REGULATORY REQUIREMENTS
A. Conform to OBBC code and ANSI A117.1 for requirements for the physically handicapped.
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B. Signage shall conform to with the Americans with Disabilities Act Accessibility Guidelines
(ADAAG).  These requirements supersede Technical Specifications in this Section.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver, store, protect and handle products to site under provisions of Section 01 6000 -

Product Requirements.
B. Store adhesive attachment tape at ambient room temperatures.

1.08 ENVIRONMENTAL REQUIREMENTS
A. Do not install signs when ambient temperature is lower than recommended by manufacturer.
B. Maintain this minimum temperature during and after installation of signs.

PART 2  PRODUCTS
2.01 REFER TO A SERIES DRAWINGS FOR SIGNAGE MATERIALS, LAYOUT AND LOCATIONS
2.02 ROOM AND RESTROM SIGNS

A. Manufacturer:
1. Ace Sign Systems Inc., Ft Wayne Indiana
2. ASI Sign Systems, Indianapolis, Indiana: Cleveland, Ohio: Cincinnati, Ohio
3. Columbus Graphics Inc.
4. Ellet Sign Company: www.elletneon.com
5. Matthews, Pittsburgh, Pennsylvania
6. Substitutions:  See Section 01 6000 - Products Requirements

a. Provide data showing product and hardware of proposed substitution are equivalent
to better than specified product.

b. Provide sample of items to be considered for review by the Architect.  Samples will
be returned.

B. Product: Acrylic w/ layered raised Graphic Sign.
1. Material: 1/4" acrylic backer.  
2. Graphic Process:  Raised letters and braille shall be formed as an integral part of the sign

face.  Surface applied letters and braille are not permitted.
3. Letters: Letters and numbers shall be raised 1/32inch from sign face.  All text shall be

accompanied by Grade 2 Braille.
4. Colors:  The architect will select  from  manufacturers standard colors for background and

text.  Characters, symbols and text shall contract with background and and have a non-
glare finish .

5. Mounting:  Silicone Adhesive with vinyl double faced tape 1/32 inch thick all edges.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.
3.02 GENERAL INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install signs and letters level and plumb.
C. Install product in locations indicated using mounting methods recommended by sign

manufacturer and free from distortion, warp, or defect adversely affecting appearance
D. Install product at heights to conform to Americans with Disabilities Act Accessibility Guidelines

(ADAAG) and applicable local amendments and regulations.
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3.03 CLEANING AND PROTECTION
A. Clean exposed surfaces.   Remove construction and installation marks.
B. Remove temporary coverings.
C. Protect installed signs  from subsequent construction operations.

3.04 SCHEDULES
A. Room Signs see drawings location of signs.

END OF SECTION
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SECTION 10 28 00
TOILET ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Commercial toilet accessories.
B. Accessories for toilet rooms .
C. Grab bars.
D. Installation of accessories supplied by owner.

1.02 RELATED REQUIREMENTS
A. Section 10 21 13.19 - Plastic Toilet Compartments.

1.03 REFERENCE STANDARDS
A. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless

Steel Tubing for General Service; 2015a (Reapproved 2019).
B. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar; 2015.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with the placement of internal wall reinforcement, concealed ceiling
supports, and reinforcement of toilet partitions to receive anchor attachments.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Submit data on accessories describing size, finish, details of function, and

attachment methods.
C. Manufacturer's Installation Instructions:  Indicate special procedures.
D. Maintenance Materials: Furnish the following for Owner 's use in maintenance of project.

1. See Section 01 60 00  - Product Requirements, for additional provisions.
2. Keys: Master keys to lockable accessories

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design: Bobrick Washroom Equipment Inc..
B. Commercial Toilet, Shower, and Bath Accessories:

1. AJW Architectural Products :  www.ajw.com.
2. American Specialties, Inc:  www.americanspecialties.com.
3. Bradley Corporation :  www.bradleycorp.com.
4. Georgia-Pacific Professional :  www.blue-connect.com.
5. Substitutions:  Section 01 60 00 - Product Requirements.

C. Provide products of each category type by single manufacturer.
2.02 MATERIALS

A. Accessories - General:  Shop assembled, free of dents and scratches and packaged complete
with anchors and fittings, steel anchor plates, adapters, and anchor components for installation.
1. Provide vandal-resistant fasteners and anchors
2. Grind welded joints smooth.
3. Fabricate units made of metal sheet of seamless sheets, with flat surfaces.
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B. Keys:  Provide 1 keys for each accessory to Owner; master key lockable accessories.
C. Stainless Steel Sheet:  ASTM A666, Type 304.
D. Stainless Steel Tubing:  ASTM A269/A269M, Grade TP304 or TP316.
E. Mirror Glass: Tempered glass, Type I, Class 1, Quality q2 (ASTM C 1036), with silvering,

copper coating, and suitable protective organic coating to copper backing in accordance with
GSA CID A-A-3002.

F. Adhesive:  Two component epoxy type, waterproof.
G. Expansion Shields:  Fiber, lead, or rubber as recommended by accessory manufacturer for

component and substrate.
2.03 FINISHES

A. Stainless Steel:  Satin finish, unless otherwise noted.
2.04 COMMERCIAL TOILET ACCESSORIES

A. See Toilet Accessory Schedule on the drawings
B. TA1; Grab Bars

1. Stainless steel, nonslip grasping surface finish.
2. Push/Pull Point Load: 250 pound-force , minimum.
3. Dimensions: 1-1/4 inch  outside diameter, minimum 0.05 inch  wall thickness, concealed 

flange mounting, 1-1/2 inch  clearance between wall and inside of grab bar.
4. Length and Configuration: As indicated on drawings.
5. Product: B-6806 Series  manufactured by Bobrick .

C. TA2.; Mirrors
1. Stainless steel framed, 6 mm thick tempered glass mirror.
2. Frame: 3/4 x 3/4 inch  angle  shapes, with mitered and welded and ground  corners , and

tamperproof hanging system; No.4  finish.
3. Size and Configuration: As indicated on drawings.
4. Product: B 2908 Series  manufactured by Bobrick .

D. TA3.1; Toilet Paper Dispenser (Owner Furnished, Contractor Installed)
1. Surface-mounted multi-roll toilet tissue dispenser shall be type-304 stainless steel with all-

welded construction, including dispensing mechanism, inner housing and cam; exposed
surfaces shall have satin finish. Front of toilet tissue dispenser door shall be drawn, one-
piece, seamless construction. Door shall equipped with a tumbler lock keyed like other
accessories

2. Unit shall dispense two standard-core toilet tissue rolls up to 5-1/4" (133mm) diameter.
3. Extra roll shall automatically drop in place when bottom roll is depleted.
4. Unit shall be equipped with two theft-resistant, heavy-duty, one piece, molded ABS

spindles.
5. Product: B-2888  manufactured by Bobrick .

E. TA3.3; Toilet Paper Dispenser (Owner Furnished, Contractor Installed)
1. Jumbo-roll toilet tissue dispenser door and cabinet shall be type-304 stainless steel with

satin-finish: door shall be 18 gauge (1.2mm); cabinet shall be 20 gauge (1.0mm). Cabinet
shall be equipped with a tumbler lock keyed like other accessories.

2. Door shall have a wide viewing slot to reveal toilet tissue supply inside cabinet.
3. Dispensing mechanism shall be constructed of high-impact ABS and shall accommodate

two toilet tissue rolls up to 10" (255mm) diameter with 3" (75mm) diameter core and be
equipped with a sliding access panel that exposes one roll at a time.

4. Spindles shall be convertible in the field to dispense 2-1/4" (55mm) diameter core rolls by
removing outer spindles.
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5. Product: B-2892  manufactured by Bobrick .
F. TA4.1; Sanitary Napkin Disposal Unit

1. Stainless steel , surface-mounted , self-closing door, locking bottom panel with full-length
stainless steel piano-type hinge, removable receptacle.

2. Product: B-254  manufactured by Bobrick .
G. TA5.1; Soap Dispenser (Owner Furnished, Contractor Installed)

1. Surface-mounted soap dispenser shall be type-304 stainless steel with satin-finish.
Corrosion-resistant valve shall dispense commercially marketed all-purpose hand soaps.

2. Valve shall be operable with one hand and with less than 5 pounds of force (22.2 N) to
comply with barrier-free accessibility guidelines (including ADAAG in the U.S.A.).

3. Container shall be equipped with a clear acrylic refill-indicator window; a locked, hinged
stainless steel lid for top filling; and shall have a capacity of 40-fl oz (1.2-L).

4. Unit shall have concealed, vandal-resistant mounting.
5. Product: B-2111  manufactured by Bobrick .

H. TA6.1 Paper Towel Dispenser: (Owner Furnished, Contractor Installed)
1. Surface-mounted roll-paper-towel dispenser with durable, high-impact, dark translucent

grey resin door with high-gloss finish on exposed surfaces and durable, high-impact, light
grey resin housing with matte finish. Door shall be secured to housing with two stainless
steel hinge pins and keyed lock. Door shall have lock which is opened with removable
key.

2. Towel mechanism accommodates up to 8" (205mm) wide, 8" (205mm) diameter, non-
perforated paper towel rolls. Towel mechanism dispenses one 12" (305mm) length of
towel per pull. Automatic transfer shall dispense stub roll up to 3-1/2" (90mm) diameter
before new roll is dispensed. Equipped with paper towel feed wheel for use in filling the
dispenser, for user to advance paper.

3. Paper towels are dispensed with pull force of less than 5 pounds (22.2 N) to comply with
accessible design guidelines (including ADAAG in U.S.A.).

4. Product: B-72860  manufactured by Bobrick .
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify exact location of accessories for installation.
C. Verify that field measurements are as indicated on drawings.
D. See Section 06 1000 for installation of blocking, reinforcing plates, and concealed anchors in

walls.
3.02 PREPARATION

A. Deliver inserts and rough-in frames to site for timely installation.
B. Provide templates and rough-in measurements as required.

3.03 INSTALLATION
A. Refer to A0.2 Drawing for mounting heights and locations.
B. Install accessories in accordance with manufacturers' instructions in locations indicated on

drawings.
C. Install accessories with vandal-resistant fasteners.
D. Install plumb and level, securely and rigidly anchored to substrate.
E. Mounting Heights:  As required by accessibility regulations, unless otherwise indicated.
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3.04 PROTECTION
A. Protect installed accessories from damage due to subsequent construction operations.

END OF SECTION
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SECTION 10 41 16
EMERGENCY KEY CABINETS

PART 1  GENERAL
1.01 SECTION INCLUDES:

A. High-Security key lock box cabinet, accessories and their installation.
1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry: Wood blocking product and execution requirements.
B. Section 04 20 00- Unit Masonry

1.03 REFERENCES
A. UL 437 - Standard for Key Locks
B. UL 1037 - Standard for Anti-Theft Alarms and Devices
C. UL 1332 - Standard for organic coatings for steel enclosures for outdoor use.
D. UL 1610 - Standard for central station burglar alarm units
E. NFPA. OFC, IBC

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings: Small-scale plans showing details of key lock box cabinet.
C. Product Data:  Materials description for key lock box cabinet include roughing-in dimensions,

details showing mounting methods, relationships to surrounding construction, door hardware,
cabinet type and materials, trim style and door construction, door style and materials.

D. Manufacturer's Installation Instructions:  Indicate special criteria and wall opening coordination
requirements.

1.05 DELIVERY, STORAGE & HANDLING
A. Deliver materials in manufacturer’s original packaging with identification labels intact.
B. Store materials protected from exposure to harmful weather conditions and at temperature

conditions recommended by manufacturer.
C. Remove from site and dispose of packaging materials at appropriate recycling facilities.

PART 2  PRODUCTS
2.01 MANUFACTURER

A. Manufacturer:  Knox Company
1. 1601 W. Deer Valley Rd
2. Phoenix, AZ  85207
3. P: 1-800-552-5669
4. www.knoxbox.com

B. Acceptable Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 HIGH - SECURITY KEY LOCK BOX
A. Mounting Type:  Recessed Mounted #3275
B. Color:  Black
C. Capacity:  10 keys and Key Fob.
D. Cabinet Construction:  1/4 inch plate steel fully welded.
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E. Exterior Dimensions:
1. Surface Mount Body:  4 inches high x 5 inches wide x 3 7/8 inches deep
2. Recessed Mount Flange:  7 inches wide x 7 inches high

F. Door Construction:  1/2 inch thick steel.
G. Weather-Resistant door gasket.
H. Stainless Steel door hinge.
I. 1/8 inch thick stainless steel dust cover for over keyed lock area.

2.03 ACCESSORIES
A. Provide 4 key tags and key rings.
B. Provide 1 - Tag - Out Tamper Seal.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify rough openings for cabinet are correctly sized and located.

3.02 PREPARATION
A. Ensure surfaces are clean and free of dirt and other foreign matter harmful to performance of

key cabinet materials.
3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Arrangement of Equipment: Arrange equipment so that removal for repairs or replacement does

not require undue dismantling or removing of other equipment components.
C. Coordinate key lock box cabinet work with work of other trades for proper time and sequence to

avoid construction delays.
3.04 ADJUSTMENT

A. Be sure that the lock functions smoothly and the door opens easily.
3.05         CLEANING

A. Upon completion, remove surplus and excess materials, rubbish, tools and equipment.
3.06 PROTECTION

A. Protect installed products from damage during construction in accordance.
END OF SECTION
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SECTION 10 44 00
FIRE PROTECTION SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fire extinguishers.
B. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry:  Wood blocking product and execution requirements.

1.03 REFERENCE STANDARDS
A. FM (AG) - FM Approval Guide; current edition.
B. NFPA 10 - Standard for Portable Fire Extinguishers; 2013.
C. UL (DIR) - Online Certifications Directory; Current Edition.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate locations of cabinets and cabinet physical dimensions.
C. Product Data:  Provide extinguisher operational features.
D. Manufacturer's Installation Instructions:  Indicate special criteria and wall opening coordination

requirements.
1.05 FIELD CONDITIONS

A. Do not install extinguishers when ambient temperature may cause freezing of extinguisher
 ingredients.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Fire Extinguishers:
1. JL Industries, Inc:  www.jlindustries.com.
2. Larsen's Manufacturing Co:  www.larsensmfg.com.
3. Potter-Roemer:  www.potterroemer.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 FIRE EXTINGUISHERS
A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and applicable

codes, whichever is more stringent.
1. Provide extinguishers labeled by UL (DIR) or FM (AG) for purpose specified and as

indicated.
B. Multipurpose Dry Chemical Type Fire Extinguishers:  Carbon steel tank, with pressure gauge.

1. Stored Pressure Operated:  Deep Drawn.
2. Class:  A:B:C type.
3. Size:  10 pound .
4. Finish:  Baked polyester powder coat  red color.
5. Temperature range:  -65 degrees F to 120 degrees F.
6. Location:  All locations unless otherwise indicated

2.03 ACCESSORIES
A. Extinguisher Brackets:  Formed steel, chrome-plated.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify rough openings for cabinet are correctly sized and located.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install brackets on walls.  Reference drawings for mounting heights and also coordinate with

requirements on authorities having jurisdiction.  
C. Install cabinets plumb and level in wall openings. Reference details on drawings and coordinate

with requirements of authorities having jurisdiction to confirm mounting heights and cabinet
locations.

D. Secure rigidly in place.
E. Place extinguishers  in cabinets and on wall brackets .

3.03 CLEANING
A. Clean all surfaces.
B. Upon completion, remove surplus and excess materials, rubbish, tools and equipment.

3.04 PROTECTION
A. Protect installed products from damage during construction in accordance.

END OF SECTION
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SECTION 10 44 16 

FIRE EXTINGUISHERS 

 

 

PART 1 - GENERAL 

 

1.01 SUMMARY 

 A. Section Includes:  Provision of fire extinguishers as shown and specified.  Work includes: 

 1. 40-B:C dry chemical type fire extinguishers; 

 2. Mounting brackets and accessories; and 

 3. Lockable cabinets. 

 

1.02 SUBMITTALS 

 A. Refer to Section 01 33 00 for additional submittal requirements. 

 B. Submit manufacturer's product data and specifications.  

 C. Submit manufacturer's fire extinguisher operation and maintenance data.  Include test, refill 
or recharge schedules, procedures, and recertification requirements.  

 

1.03 QUALITY ASSURANCE 

 Provide only new portable fire extinguishers fully loaded, tested, UL and FM labeled and listed, and 
ready for use.  

 

PART 2 - PRODUCTS 

 

2.01 MANUFACTURERS 

 Manufacturer:    

 1. Larsen's Mfg. Co.; 

 2. J.L. Industries, Div. of Activar Inc.; or  

 3. Fire Tech.  

 

2.02 EXTINGUISHERS 

 Fire extinguishers:  Larsen's Model MP6 red enameled finish, heavy duty steel cylinder, UL rated 
and FM approved.  Multi-purpose dry chemical type for Class B and C fires, 6 lb. charge weight, 
UL rated 3A-40B:C, pull pin, upright, squeeze grip operation with visual pressure gauge, and hose.  
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2.03 WALL BRACKETS 

 Mounting brackets:  Provide manufacturer's standard plated finish heavy duty mounting brackets 
for surface mounted fire extinguishers.  Provide proper size and type for capacity of extinguishers 
indicated.  

 

2.04 CABINETS 

 Cabinets shall be lockable with break-glass feature, and mirrored finish on inside of glass. Cabinet 
shall be constructed of 12 gauge steel painted red with locking door, keys, hinges, and mirrored 
glass.  Furnish with sign affixed to door.  

 

PART 3 - EXECUTION 

 

3.01 INSTALLATION 

 A. Install fire extinguishers where indicated in accordance with manufacturer's 
recommendations.  Mount at heights specified. 

 B. Securely anchor brackets to substrate with toggle bolts or expansion anchors, as appropriate.  
Lead, wood, and plastic plugs and fasteners are not acceptable.  

 

 

END OF SECTION 

 

 



12
Furnishings





24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Educational Casework  12 35 50.13 - 1 
February 07, 2025

SECTION 12 35 50.13
EDUCATIONAL CASEWORK

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Casework manufactured with plastic laminate facing .
1.02 RELATED SECTIONS

A. Section 07 92 00 - Joints Sealants 
B. Division 22 - Plumbing
C. Division 26 - Electrical
D. Division 27 - Communications

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide data on all hardware .
C. Shop Drawings shall be submitted soon after the award of contract. Drawings shall consist of

floor plans indicating arrangement and relationship to adjacent work and equipment, complete
elevations of casework. Centerline of services requirement shall be noted.

D. Submit three (3) complete color samples of every component for Architect selection. Selection
shall be from manufacturer standards.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this

section, with not less than three  years of documented  experience.
B. Installer  Qualifications: Company specializing in performing the work of this section  with

minimum 3 years of experience .
C. Casework Grade: Provide plastic laminate faced casework complying with the referenced

quality standard and the following grade:
1. Grade: custom.

D. Design Requirements for Educational Casework
1. Design system of cabinets which will be chip and abrasion-resistant under normal usage

and will protect student clothing, materials, musical instruments and cases from damage
under normal use.

2. Design shelving to withstand continuous use without surface or front edge breakdown.
3. Hanger rods or hooks to support a minimum vertical load of 200 pounds applied

anywhere.
4. Full-height door to support a minimum vertical load of 200 pounds applied at outer edge.

1.05 PRE-INSTALLATION MEETING
A. Convene two weeks  before starting work of this section.

1.06 DELIVERY, STORAGE, AND PROTECTION
A. Do not deliver casework to project until dry and heated storage space is provided.

1.07 PROJECT CONDITIONS
A. Casework supplier shall be responsible for quantities shown on the drawings.
B. Casework supplier shall be responsible for making field measurements to insure proper fit of

casework items.
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C. Sequence installation to ensure utility connections are achieved in an orderly and expeditious
manner.

D. For delivery and installation of casework and equipment, building conditions shall be as follows:
1. Building is secure and weather tight, with windows and doors installed, heat and air

conditioning systems functional. Walls and openings are plumb, straight and square.
2. Concrete floors must be level within acceptable trade tolerances. Floor must be within 1/8

inch of level per 10 foot run, non-accumulative, when tested with a straight edge in any
one direction.

3. Wood or metal blocking (wall grounds) must be installed within partitions prior to delivery
of casework and furnishings to allow for immediate installation on delivery.

PART 2 PRODUCTS
2.01  MANUFACTURER

A. Stevens Cabinets Co,  Model 1200 Series (3MM Edge, Full Overlay) .
1. The catalog numbers of the manufacturer listed are intended to include a complete and

total item as the catalog number is specified in the current catalog. The item shall be
provided complete with hardware, accessories, features and components.

B. Other Acceptable Manufacturers:
1. TMI Systems Design Corporation, Dickinson North Dakota: Model Series Educational .
2. Case Systems, Normal Wood Products, Midland, Michigan; Model Series Education .
3. Substitution Procedures: See Section 01 60 00 - Product Requirements .

a. Submit samples of each proposed substitution to the offices of Garmann/Miller &
Associates for evaluation. Samples shall be retrieve by submitter upon evaluation by
Architect.

b. Sample size to be nominally 2'-0" by 3'-0" with a drawers, doors, shelves and
accessories showing compliance with this specification.

2.02 MATERIALS
A. Wood Base Components

1. Wood fabricated from old growth timber is not permitted.
2. Wood fabricated from timber recovered from riverbeds or otherwise abandoned is

permitted, unless otherwise noted, provided it is clean and free of contamination; identify
source; provide lumber re-graded by an inspection service accredited by the American
Lumber Standard Committee, Inc.

3. Particleboard, medium density fiberboard, plywood, wheatboard, strawboard, and panel
substrates shall contain no added urea-formaldehyde resins

B. Plastic laminates, provide one of the following
1. High Pressure decorative laminate complying with NEMA LD3, Grade GP-28
2. High Pressure decorative laminate complying with NEMA LD3, Grade CL-20
3. High Pressure decorative laminate complying with NEMA LD3, Grade BK-20

C. Edge Banding for Plastic Laminate:
1. Rigid PVC extrusions, through color with satin finish, 3 mm thick at door and drawer

fronts, 1 mm thick elsewhere.
D. Melamine Faced Particleboard:

1. Medium density particleboard complying with ANSI A208.1, Grade M-2, with decorative
surface of thermally fused melamine impregnated web complying with ALA 1992.

E. Particleboard: ANSI A 208.1, Grade M-2
F. Hardboard: AHA A135.4, Class 1 tempered

1. AHA A135.4, Class 1 tempered
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2.03 HARDWARE
A. Hinges: Heavy duty five knuckle style, with overlaying leaves capable of 270 degree swing.

Hinges shall be constructed of 0.90 inch minimum thickness steel, hospital tipped with non-
removable pin.
1. Color: as selected from manufacturer's standard.
2. Doors less than 47 inches in height shall have two (2) hinges and doors 47 inches in

height and greater shall have three (3) hinges
3. Hinges shall have vertical adjustment and shall be mounted with two (2) 5 mm thread

screws, each leaf with additional #8 screws: two (2) in cabinet leaf and three (3) in door
leaf. Total nine (9) fasteners per hinge.

B. Door Catches:
1. Catches shall be a heavy duty spring loaded, large diameter (17.5 mm) roller type catch.

Doors less than 48 inches in height shall one (1) catch mounted at the bottom and doors
48 inches in height and greater shall be provided with catches both top and bottom of
door.

2. Catch strike plate shall be injection molded ABS, with integrally molded engagement ring.
Strike shall have a wide face bumper insuring a positive door stop.

C. Pulls: Solid metal, 5 inches in length.
1. Style: A minimum of (5) different styles as offered by Cabinet manufacturers' standard.

Stevens - Essentials Collection - Bar128
2. Color: as selected from manufacturer's standard. - Brushed Nickel Finish

D. Drawer Slides
1. Drawers shall be suspended with bottom mount, side and bottom attached nylon roller

epoxy coated steel slides to ensure quiet, smooth operation. Lateral stability is achieved
through a special formed captive profile. Slides shall have 100 pound load rating, with
both in and out drawer stop, 3 inch self close feature and side adjustment cam allowing 3
mm side to side alignment.
a. Drawers noted for file use or full extension shall have 150 pound load rating, with

both in and out drawer stop, 3 inch self close feature and side adjustment cam
allowing 3 mm side to side alignment.

b. Drawers noted for file use shall include extruded to mounted molded side rails to
accept standard hanging file folders with a 200 pound rating.  

E. Hangard Bars: Shall be heavy chrome plated oval tubing mounted in adjustable end wall
sockets.

F. Trays and Bins:  High impact polystyrene or polyethylene formed trays and bins shall be
provided where indicated by model numbers. Trays and bins shall be suspended on welded
wire powder coated rack system. System includes side suspension rack uprights with top and
bottom horizontal guideways to avoid inadvertent tip out.

G. Shelf Supports:  Adjustable shelf supports shall be injection molded clear polycarbonate.
Supports shall incorporate integral molded lock tabs to retain shelf from tipping or inadvertent
lift out. Supports shall have 5 mm diameter double pin engagement into precision bored cabinet
vertical hole patterns. Adjustment shall be 1-1/4 inches (32mm) spacing. Supports shall have a
compression ridge effecting force against shelf edge to maintain positive pin engagement.
Supports shall have molded-in screw attachment feature. Static test load shall exceed 200
pound per clip. Shelf spans above 27 inches shall have 5-point support with backs drilled to
receive a mid-span shelf support, further reducing deflection. Shelf spans 27 inches or less
shall have end 4-point support.

H. Casters and Mounting Frame: Heavy duty non-maring swivel casters shall have ball bearing
swivels, four (4) bolt mounting and tread braking. Mobile cabinets shall have 5 inch diameter
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casters, rated for 300 pounds each. Two (2) casters to be swivel braking and two (2) to be non-
swivel, non-braking. Casters shall be integral bolted onto steel channel cabinet member.
Fourteen (14) gauge formed channel member shall be 3 3/4 inch wide with 3/4 inch downturn
legs each with double thick hem edge. Steel frame member shall have bolt attachment to
bottom and cross bolted into barrel style fastening system.

I. Locks:
1. Provide either of the lock systems listed below:

a. High security 6-tumbler lock system shall be provided where noted by model number
or indicated on drawings.  Locks shall have diecast body with dead bolt engagement
tang.  Locks shall have removable and interchangeable 6-tumbler core for easily field
and customer re-keying options.  

b. Locks shall be cylinder type, die-cast, with five (5) disc tumbler mechanism. Each
lock shall be provided with a key.

2. Keying:
a. Each room shall be keyed alike with each room keyed differently.
b. Locks shall be master keyed using the casework manufacturers master keying

system. (This is independent of any other master keying system)
c. Provide lock where indicated.
d. Provide locks on all wardrobe units and tall storage units.

J. Chain Stop:
1. Manufacturers standard, install on all doors that will hit casework components or adjacent

walls
K. Label Holder: Holder shall be 2 inches wide by 3/4 inches high anodized aluminum.

Attachment: Adhesive
L. Sliding Door Track: Track shall be a double channel rigid PVC extrusion at both top and bottom

of doors.
1. Color: as selected from manufacturer's standard.

M. Grommets: 60 mm diameter two piece round with break away tab corner.
1. Color: as selected from manufacturer's standard.

N. Cabinet Boxes - cut outs:
1. All cabinet box cut outs must be completed in the field unless otherwise noted on the

cabinet shop drawing submittals.
2. Special attention to field measuring, cutting or drilling shall be made when making any

cabinet cut outs.
3. Cut outs shall be made as tight to the size of the cabinet penetration as possible.
4. Cut outs for low voltage wiring shall be trimmed accordingly with specified mounting

bracket.
a. Manufacturer:

1) Erico, Caddy Mounting Bracket, (MPL series) or equal
2) Mounting brackets placed inside the cabinet box shall match the same size,

location and configuration as the box placed inside the wall that the cabinet butts
up against.

3) Mounting Bracket furnished and installed by Low Voltage Contractor.
4) Install mounting brackets in cabinet using proper length wood screws.

5. Cut outs for electrical wiring shall be made so that outlet box extension is mounted flush to
back panel of casework. Casework installer shall field measure and cut holes in casework
to accommodate outlet installation.

6. Excessively overcutting any cabinet cut outs is not permitted, unless specifically approved
by Garmann/ Miller & Associates.
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7. Plumbing penetrations and cut outs shall have proper finish trim around pipes to properly
cover any cut outs. Trims to be supplied and installed by Plumbing Contractor.

2.04 COMPONENTS
A. Cabinet Boxes - Base and Wall:

1. Core:
a. Base Cabinets:  

1) Front and Sides: 3/4 inch particleboard
2) Base - Bottom - Toe Kick: 3/4 inch plywood
3) Back: Entrapped 3/8 inch particle or 1/4 inch tempered hardboard

b. Wall Cabinets:
1) Top and Bottom: 3/4 inch particleboard
2) Sides: 3/4 inch particleboard
3) Back: Entrapped 3/8 inch particle or 1/4 inch tempered hardboard

2. Surface:
a. Exposed Vertical Surfaces: GP28
b. Semi-exposed parts (interior of open cabinets, not including drawer body): CL20 or

melamine
c. Concealed Surfaces: CL20 or melamine
d. Panel ends: GP28

3. Edge: Finish all exposed edges (including wall cabinet top and bottom) with 1 mm PVC
4. Construction/Joinery: Doweled, glued under pressure

B. Countertops - wet areas:
1. Core: 1 inch exterior grade veneer core plywood or phenolic resin particleboard
2. Surface: GP50 balanced with backing sheet
3. Edge: 3 mm PVC
4. Construction/Joinery: Apply silicone sealant to joint between HPL top and backsplash.

Field joints greater than 48 inches and greater than 48 inches from end
5. Hardware: Grommets as indicated on drawings

C. Countertops:
1. Core: 1 inch particleboard
2. Surface: GP50 balanced with backing sheet
3. Edge: 3 mm PVC
4. Construction/Joinery: Apply silicone sealant to joint between HPL top and backsplash.

Field joints greater than 48 inches and greater than 48 inches from end
5. Hardware: Grommets as indicated on drawings

D. Cabinet Doors
1. Core: 3/4 inch particleboard
2. Surface: GP28 with CL20 liner on back
3. Edge: 3 mm PVC
4. Hardware: Heavy duty, 5 (five) knuckle, 2-3/4 inch institutional type hinge (no concealed

hinges)
5. Construction/Joinery:  Doweled, glued under pressure

E. Drawer Fronts:
1. Core: 3/4 inch particleboard
2. Surface: GP28 with CL20 liner on back
3. Edge: 3 mm PVC
4. Construction/Joinery: Doweled, glued under pressure
5. Hardware: Wire design pulls
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F. Drawer Sides and Backs:
1. Core: 1/2 inch particleboard of 5/8 inch medium density fiberboard
2. Surface: Melamine on all visible surfaces with drawer in normal open position.
3. Hardware: Combination epoxy coated steel and nylon roller bearing drawer slides, self

closing. Full extension for file drawers.
G. Drawer Bottoms:

1. Core:
a. Fully captured construction: Minimum thickness 1/4 inch.
b. Platform construction: Minimum thickness 1/2 inch.

2. Surface: Melamine panel product or particle board.
3. Hardware: Platform construction must use wrap around drawer slide.

H. Interior Cabinet Shelves:
1. Core: 1 inch particle board
2. Top and Bottom Surface: Thermofused Laminate

a. Color:  Match the interior color; Pearl unless noted othwerwise.
3. Edge: 1 mm PVC on front and back edges
4. Construction/Joinery: Multiple holes (minimum 5 mm diameter at 1-1/4 inches on center.
5. Hardware: Adjustable shelf supports

2.05 FABRICATION
A. Cabinets parts shall be accurately machined and precision bored for premium grade quality

joinery construction. Cabinets shall be assembled under controlled case clamp conditions
assuring final cabinet squareness and proper joint compression.

B. Cabinet corners shall be joined with dowel pin construction with 8 mm industrial grade
hardwood laterally fluted dowels with chamfered edges..

C. Cabinet ends shall be dowel pinned into horizontal members. Ends shall be one piece
continuous from top to floor for added load carrying capacity.

D. Tops and bottoms shall be joined to cabinets ends using dowels and glue. Top of base cabinet
shall be full depth.

E. Frame rails shall be joined to ends with dowels and glue.
F. Two (2) toe kick panels shall be insert from cabinet from and back edges, and doweled into

cabinet with the same fluted dowel pin and glue joint construction as base and wall cabinets
G. Wall cabinet top and bottoms shall feature the same fluted dowel pin and glue construction.
H. Mounting rails shall be fully concealed behind backs. Rails shall be 3/4 inch thick and fastened

to cabinet ends the dowel and glue construction. Wall cabinets and tall cabinets shall
incorporate two (2) rails. Wall cabinets shall have rails positioned at top and bottom. Tall
cabinets shall have rails positioned at top and intermediate location. Base cabinet units shall
have rail positioned in the upper back area.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that job site and the conditions under which the work of this section is to be performed. 
Notify the Architect of any unsatisfactory conditions. Do not proceed with the work until
unsatisfactory conditions have been corrected in a manner acceptable.

3.02 INSTALLATION
A. Be sure that any concete floor finish is complete before installing any cabinets or other

materials that may affect the finish of the specified flooring.
B. Install  in accordance with manufacturer's instructions .
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C. Casework, countertops and related materials to be conditioned to average prevailing humidity
condition in installation areas prior to start of work.

D. Casework shall be installed plumb, level, true, straight with no distortions. Securely attach to
building structure with anchorage devices of appropriate type size and quantity to meet codes
and safety conditions.

E. Where laminated clad casework and countertops abuts other finished work scribe and trim to
accurate fit.

F. Cut openings in countertops for sinks and other items required. Cut to size from template
furnished by supplier for sinks or use designated sink on job.

G. Countertops shall be installed flush against wall. Provide clear sealant at top and around ends
of countertops, endsplashes and backsplashes where they meet wall.

H. Adjust casework and hardware so that doors and drawers operate smoothly without or bind.
I. Install a chain stop on doors where door will hit an obstruction casework components or

adjacent walls before it is full opened install on all doors that will hit
3.03 CLEANING 

A. Clean exposed surfaces, edges, and cabinet interiors.  Clean construction and installation
marks.

B. Protect installed casework  from subsequent construction operations.
END OF SECTION
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SECTION 12 51 00
OFFICE FURNITURE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Furnishing, Furniture and Equipment covered by this section, accompanying drawings, and
schedules

B. Provide furnishings, furniture, equipment and accessories shown on the drawings and
schedules including delivery to the building, uncrating, assemble, set in place and made ready
for use.

1.02 ALTERNATIVES
A. See Section 01 2300 - Alternatives, for product alternatives affecting this section.

1.03 RELATED SECTIONS
A. Division 26 - Electrical
B. Division 27 - Communications

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene a preinstallation meeting two weeks before starting work of

this section; require attendance by all relevant installers, and architect.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. If Contractor's Shop Drawings or its submittals do not contain sufficient information, and the

Architect must perform more than two (2) reviews with respect to any submittal, the Contractor
shall pay additional costs and expenses incurred by the Owner as a result of such additional
reviews by the Architect, and the Owner may withhold from sums due or coming due the
Contractors amounts to cover such additional costs and expenses.

C. Certification:  Products must comply with The Consumer Product Safety Improvement Act
(CPSIA) which regulates testing requirements for children’s products. Section 102 of CPSIA
provides regulations for lead in paint and similar surface coatings. Upon request, manufacturers
must submit a third party testing and certification complying with Section 102 of the CPSIA with
the requested bid.

D. Samples:  Provide three (3) complete color samples of each component for Architect's
selection.  Selection shall be made from manufacturer's full line of standards if not indicated in
the Contract Documents.

E. Furnishing Schedule:  Detailed listing of each option, accessories and similar data of each item
to be installed.  Use loose furnishing schedule item numbering scheme as included in the
Contract Documents.

F. Product Data:  Manufacturer's catalog literature for each item, marked to clearly show products
and accessories to be furnished for this project and showing image of each item.
1. The Data shown on the submittals shall be complete with respect to quantities,

dimensions, specified performance and design criteria, materials, and similar data to
communicate materials and equipment which the contractor proposes to provide for each
item.

G. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.
1. Warranty date to start on the day of Substantial Completion.
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1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with not less than three years of documented experience.
B. Installer Qualifications:  Company specializing in performing the work of this section with

minimum 5 years ofdocumented experience.
1.07 DELIVERY, STORAGE, AND PROTECTION

A. Deliver products to meet project schedule.
B. Contractor is responsible for delivery to the jobsite including but not limited to, receiving,

unloading, storing, handling and protecting.
1. If items are drop shipped, the contractor must be present to unload shipment.
2. The Owner will not be responsible for deliveries related to the construction or operations

of the contractor.  The Owner cannot not sign delivery forms for the contactor.
C. Do not deliver furniture to project until dry and heated storage space is provided and all wet

operations in the space are completed. Storage space shall be ventilated, protected from
weather, with a relative humidity range of 20 to 50 percent.

D. Protect finished surfaces from soiling and damage during handling and installation.
E. Protect the Owner's property and that from other contractors from injury or loss arising in

connection with this work.  Repair, replace damage injury or loss.
1.08 PROJECT CONDITIONS

A. Furniture supplier shall be responsible for quantities shown on the drawings and schedules.
B. Coordinate work specified or other work that may arise incidental to the completion of the

project.
C. Coordinate furniture installation with size, location and installation of service utilities.
D. Sequence installation to ensure utility connections are achieved in an orderly and expeditious

manner.
1.09 WARRANTY

A. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in Tipp
City Exempted Village School District name and registered with manufacturer.

B. Provide manufacturer's standard warranty for each product.
1. Warranty Period:  As indicated in the furnishings schedule.

PART 2  PRODUCTS
2.01 FURNITURE FURNISHING AND EQUIPMENT

A. Equipment shown on the drawings and scheduled are used as a basis for identification,
configuration, size and quantity.

B. The catalog numbers of the manufacturer listed are intended to include a complete and total
assembly as the catalog number indicates in the current catalog.  The item shall be provided
complete with hardware, accessories, features and components.

C. The intent of the schedule is to establish type, continuity, standards and standards of quality.
 The furnishings are to be provided with accessories required (bolts, screws, plates, available
options etc.) to comply with the intent of the schedule and the drawings.

2.02 MANUFACTURER
A. Furniture from other approved Manufacturers shall be acceptable provided that the furniture

meets or exceeds the configuration, arrangement, design, material quality, joinery and
surfacing of that specified and shown on the drawings.
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1. Submit samples of each proposed substitution to the offices of Garmann/Miller &
Associates for evaluation.  Samples shall be retrieve by submitter upon evaluation by
Architect.

2. Substitutions:  See Section 01 6000 - Product Requirements.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that job site and conditions under which the work is to be performed.  Notify the Architect
of any unsatisfactory conditions.

B. Do not proceed with the work until unsatisfactory conditions have been corrected in a manner
acceptable.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install furnishings, furniture and equipment in each room identified on the schedule.

1. Set furnishings, furniture and equipment in locations shown on the plans.  Items are not
identified by item number on the plans, however the general shape and configuration of
the items are shown for reference purposes.

C. Use anchoring devices to suit conditions and substrate materials encountered.
D. Set furnishings, furniture and equipment items plumb and square, securely anchored to building

structure if required.
E. Repair minor abrasions and imperfections in finishes with a coating that matches factory-

applied finish; replace units that cannot be repaired to unblemished appearance.
3.03 DEMONSTRATION

A. Demonstrate proper operation of equipment to Owner's designated representative.
B. At completion of work, provide qualified and trained personnel to demonstrate operation of

each item of equipment and instruct in operating procedures and maintenance.
1. Test equipment prior to demonstration.

C. Individual Performing Demonstration:  Fully knowledgeable of all operating and service aspects
of equipment.

D. Obtain Owner's signature acknowledging demonstration of equipment.
3.04 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly
condition.

B. Contractors shall provide daily cleanup and removal of rubbish/refuse resulting from their
operations.

C. Do not burn or bury rubbish and waste material on project site.
D. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as

economically feasible.
E. Do not dispose of volatile wastes such as mineral spirits, oil, or paint thinner in strom or sanitary

drains.
F. Repair damage to the building caused by installation.  Contractor to hire contractor or

subcontractor who initially executed the work to repair damage.
3.05 FIELD QUALITY CONTROL

A. Defective workmanship or damaged components shall be corrected, repaired, or replaced as
determined by the Architect.
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3.06 ADJUSTING
A. Adjust doors, drawers, hardware, fixtures, and other moving or operating parts to function

smoothly.
3.07 FINAL CLEANING

A. Execute final cleaning prior to final project assessment.
1. Clean areas to be occupied by Owner prior to final completion before Owner occupancy.

B. Repair or replace damaged or incorrectly finished items, including but not limited to, scratches,
dents, warps, discoloration, non-functional parts etc.

C. Use cleaning materials that are nonhazardous.
D. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains

and foreign substances, polish transparent and glossy surfaces,
E. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the

surface and material being cleaned.
F. Protect installed furniture and equipment from subsequent construction operations.
G. Keep premises free of accumulation of waste material during progress of the work and at

completion, leave premises clean and ready for occupancy or use.
3.08 PUNCH LIST

A. The contractor shall begin corrective activities within 7 days of receipt of punch list.
B. The contractor shall complete items on the punch list within a 21 day period.

1. If the contractor fails to complete the work within 21days, the Owner at his discretion may
perform the work or have others perform the work and the cost of the work shall be
charged against the contractor.

3.09 TEMPORARY EQUIPMENT
A. Temporary equipment shall be supplied when:

1. Specified equipment was not delivered according to the project schedule
2. Installed equipment was deemed unusable by the Architect
3. Items are required to be removed from site for repair

B. Temporary items shall be in serviceable condition and serve the function of specified
equipment.

3.10 SCHEDULES
A. Refer to drawings for locations and quantities of the following items.
B. Basis of Design Specifications.  Refer to se

1. LF1:  Guest Chair
a. Manufacturer:  HON
b. Product: Motivate 4-Leg Chair, Stacking with Arms
c. Seat / Back Finish:  Poly (one piece)
d. Seat Color:  To be Selected from Manufacturer's Standards
e. Frame Finish:  Black
f. Casters for Hard Surface Flooring

2. LF2:  Rectangular Table
a. Manufacturer:  HON
b. Product:  Motivate Training Tables,
c. Dimensions:  24" x 60" Rectangular, Fixed
d. Standard Glides
e. Table Top Finish:  High Pressure Laminate, Select from Manufacturer's standards
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f. Edge Finish:  3mm PVC to match table top laminate
3. LF3:  Paper Slot

a. Manufacturer:  Deflecto
b. Product:  EX Link Sustainable DocuPocket 93204
c. Color:  Black
d. Dimensions:  13"W x 7"H x 4"D

END OF SECTION
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SECTION 13 34 19
PRE-ENGINEERED BUILDINGS

PART 1  GENERAL
1.01 SUMMARY

A. This Section includes a rigid-frame type pre-engineered metal building of the nominal length,
width, eave height, and roof pitch indicated. Mechanical equipment, Electrical equipment and
piping loads and framing shall be included in the engineering load criteria.
1. Exterior walls are covered with factory-finished wall panels attached to framing members.
2. Interior metal liner system is required for exterior walls in garage area.
3. Roof system consists of the manufacturer’s standard standing-seam roof, over insulation.

Provide all roof penetration seals.
4. Manufacturer’s standard building structural components and accessories may be used,

provided components, accessories, and complete structure conform to design indicated
and specified requirements, including concrete masonry on the elevation.

5. The intent of this specification section is to provide the manufacturer’s standard metal
panels that meet or exceed the specifications. In the event a manufacturer’s standard
panel specification does not comply, the manufacturer is to supply the closest comparable
panel products in all aspects.

1.02 SECTION INCLUDES
A. Structural steel frame.
B. Complete roof covering system consisting of the exterior roof panels, panel attachments,

sealants, mastics, trim and flashings as required.
C. Complete wall covering system consisting of the exterior wall panels, panel attachments,

sealants, mastics, trim and flashings as required for a weathertight assembly.
D. Thermal Insulation
E. Wall accessories, including:

1. Windows and translucent wall panels
2. Service doors
3. Louvers
4. Wall openings trim

F. Roof Accessories, including:
1. Gutters
2. Pipe flashing
3. Snow guard
4. Downspout shoe
5. Ventilators

1.03 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete: Foundations and anchor bolts.
B. Section 08 11 13 - Hollow Metal Doors and Frames
C. Section 08 36 13 - Sectional Doors
D. Section 09 90 00 - Paints and Coatings: Finish painting of structural members, doors, roof

curbs, etc.
1.04 REFERENCES

A. Section 01 21 00 - Allowances :  Payment procedures relating to allowances.
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B. AAMA/NWWDA 101/I.S.2 - Voluntary Specifications for Aluminum, Vinyl (PVC) and Wood
Windows and Glass Doors; American Architectural Manufacturers Association; 1997

C. ANSI A250.8 - SDI-100 Recommended Specifications for Standard Steel Doors and Frames ;
1998  (Revision and Redesignation of ANSI/SDI 100-91).

D. SDI 116 - Standard Test Procedure and Acceptance Criteria for Rate of Air Flow Through
Closed Steel Door and Frame Assemblies; Steel Door Institute; 1979 .

1.05 DESIGN REQUIREMENTS
A. Design structural systems according to professionally recognized methods, standards, and

building codes.
B. Design under supervision of professional engineer licensed in Ohio .
C. Design Loads:

1. Refer to drawings for design loads
2. Applicable Building Code:  Ohio Basic Building Code .

D. Design wall and roof panel system to withstand specified loads with deflection of 240 of span at
metal panel and 480 at brick veneer, maximum.

E. Anchor Bolts:  Furnish design criteria for anchor bolts, to resist the loads induced by the design
loads on the structure.

1.06 SUBMITTALS FOR REVIEW
A. Product Data:  For each type of metal building system component.  Include construction details,

material descriptions, dimensions of individual components and profiles, and finishes for the
following:
1. Structural-steel-framing system. Contact Architect and Structural engineer to discuss main

structural bay spacing design before issuing submittal.
2. Metal roof panels.
3. Metal wall panels.
4. Metal liner panels.
5. Insulation and vapor retarder facing
6. Flashing and trim.
7. Accessories.

B. Shop Drawings: For the following metal building system components. Include plans, elevations,
sections, details, and attachments to other work.
1. Anchor-Bolt Plans: Submit anchor-bolt plans and templates before foundation work

begins. Include location, diameter, and projection of anchor bolts required to attach metal
building to foundation. Indicate column reactions at each location.

2. Structural-Framing Drawings: Show complete fabrication of primary and secondary
framing; include provisions for openings. Indicate welds and bolted connections,
distinguishing between shop and field applications. Include transverse cross-sections.

3. Metal Roof and Wall Panel Layout Drawings: Show layouts of metal panels including
methods of support. Include details of edge conditions, joints, panel profiles, corners,
anchorages, trim, flashings, closures, and special details. Distinguish between factory-and
field-assembled work; show locations of exposed fasteners.

4. Accessory Drawings: Include details of the following items, at a scale of not less than 11/2
inches per 12 inches:
a. Flashing and trim.
b. Gutters.
c. Downspouts.
d. Louvers.
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C. Samples for Verification: For each type of exposed finish required, prepared Samples of sizes
indicated below:
1. Metal Panels: Nominal 12 inches (300 mm) long by actual panel width. Include fasteners,

closures, and other exposed panel accessories.
2. Flashing and Trim: Nominal 12 inches (300 mm) long. Include fasteners and other

exposed accessories.
3. Vapor-Retarder Facings: Nominal 6-inch-(150-mm-) square Samples.
4. Accessories: Nominal 12-inch-(300-mm-) long Samples for each type of accessory.

D. Delegated-Design Submittal: For metal building systems indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer, Registered in the State of Ohio, responsible for their preparation.

1.07 INFORMATIONAL SUBMITTALS
A. Qualification Data: For qualified erector, manufacturer, and professional engineer.
B. Welding certificates.
C. Metal Building System Certificates: For each type of metal building system, from manufacturer.

1. Letter of Design Certification: Signed and sealed by a qualified professional engineer.
Include the following:
a. Name and location of Project.
b. Order number.
c. Name of manufacturer.
d. Name of Contractor.
e. Building dimensions including width, length, height, and roof slope.
f. Indicate compliance with AISC standards for hot-rolled steel and AISI standards for

cold-rolled steel, including edition dates of each standard.
g. Governing building code and year of edition.
h. Design Loads: Include dead load, roof live load, collateral loads, roof snow load,

deflection, wind loads/speeds and exposure, seismic design category or effective
peak velocity-related acceleration/peak acceleration, and auxiliary loads (cranes).

i. Load Combinations: Indicate that loads were applied acting simultaneously with
concentrated loads, according to governing building code.

j. Torque requirements for bolted connections.
k. Building-Use Category: Indicate category of building use and its effect on load

importance factors.
l. AISC Certification for Category MB: Include statement that metal building system and

components were designed and produced in an AISC-Certified Facility by an AISC-
Certified Manufacturer.

m. Design calculations.
D. Erector Certificates: For each product, from manufacturer, and signed by manufacturer

certifying that the erector complies with requirements.
E. Manufacturer Certificates: For each product, from manufacturer, and signed by manufacturer

certifying that products comply with requirements.
F. Material Test Reports: For each of the following products:

1. Structural steel including chemical and physical properties.
2. Bolts, nuts, and washers including mechanical properties and chemical analysis.
3. Tension-control, high-strength, bolt-nut-washer assemblies.
4. Shop primers.
5. Nonshrink grout.
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G. Product Test Reports: Based on evaluation of comprehensive tests performed by manufacturer
and witnessed by a qualified testing agency, for insulation and vapor-retarder facings. Include
reports for thermal resistance, fire-test-response characteristics, water-vapor transmission, and
water absorption.

H. Source quality-control reports.
I. Field quality-control reports.
J. Surveys: Show final elevations and locations of major members. Indicate discrepancies

between actual installation and the Contract Documents. Have surveyor who performed
surveys certify their accuracy.

K. Warranties: Sample of special warranties.
1.08 CLOSEOUT SUBMITTALS

A. Maintenance Data: For metal panel finishes to include in maintenance manuals.
B. Metal Roofing Installation under Section 07 61 00 - Sheet Metal Roofing.

1. Manufacturer's Field Reports:  Indicate procedures followed, ambient temperatures,
humidity, wind velocity during application, and supplementary instructions given .

1.09 QUALITY ASSURANCE
A. Manufacturer Qualifications: A qualified manufacturer and member of MBMA.

1. AISC Certification for Category MB: An AISC-Certified Manufacturer that designs and
produces metal building systems and components in an AISC-Certified Facility.

2. Engineering responsibility: Preparation of Shop Drawings and comprehensive engineering
analysis by a qualified professional engineer.

B. Erector Qualifications: An experienced erector who specializes in erecting and installing work
similar in material, design, and extent to that indicated for this project and who is acceptable to
manufacturer.
1. Minimum of 5 years experience in this or similar trade
2. Five similar installation references in past 3 years

C. Source Limitations: Obtain metal building system components, including primary and secondary
framing and metal panel assemblies, from single manufacturer.

D. Welding Qualifications: Qualify procedures and personnel according to the following:
1. AWS D1.1, "Structural Welding Code -Steel."
2. AWS D1.3, "Structural Welding Code -Sheet Steel."

E. Structural Steel: Comply with AISC 360, "Specification for Structural Steel Buildings," for design
requirements and allowable stresses.
1. Domestic Steel Certificate: Certify compliance with Section 153.011 of the Ohio Revised

Code.
F. Cold-Formed Steel: Comply with AISI's "North American Specification for the Design of Cold-

Formed Steel Structural Members" for design requirements and allowable stresses.
G. Fire-Resistance Ratings: Where indicated, provide metal panel assemblies identical to those of

assemblies tested for fire resistance per ASTM E119 by a qualified testing agency. Identify
products with appropriate markings of applicable testing agency.
1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of

another qualified testing agency.
2. Combustion Characteristics: ASTM E136.

H. Pre-installation Conference: Conduct conference at Project Site. Contractor, Owner, and
Architect of Record shall attend this conference.
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1. Review methods and procedures related to metal building systems including, but not
limited to, the following:
a. Condition of foundations and other preparatory work performed by other trades.
b. Structural load limitations.
c. Construction schedule. Verify availability of materials and erector's personnel,

equipment, and facilities needed to make progress and avoid delays.
d. Required tests, inspections, and certifications.
e. Unfavorable weather and forecasted weather conditions.

2. Review methods and procedures related to metal roof panel assemblies including, but not
limited to, the following:
a. Compliance with requirements for purlin and rafter conditions, including flatness and

attachment to structural members.
b. Structural limitations of purlins and rafters during and after roofing.
c. Flashings, special roof details, roof drainage, roof penetrations, equipment curbs, and

condition of other construction that will affect metal roof panels.
d. Temporary protection requirements for metal roof panel assembly during and after

installation.
e. Roof observation and repair after metal roof panel installation.

3. Review methods and procedures related to metal wall panel assemblies including, but not
limited to, the following:
a. a. Compliance with requirements for support conditions, including alignment between

and attachment to structural members.
b. Structural limitations of girts and columns during and after wall panel installation.
c. c. Flashings, special siding details, wall penetrations, openings, and condition of

other construction that will affect metal wall panels.
d. d. Temporary protection requirements for metal wall panel assembly during and after

installation.
e. Wall observation and repair after metal wall panel installation.

1.10 PROJECT CONDITIONS
A. Weather Limitations: Proceed with installation only when weather conditions permit metal

panels to be installed according to manufacturers' written instructions and warranty
requirements.

B. Field Measurements:
1. Established Dimensions for Foundations: Comply with established dimensions on

approved anchor-bolt plans, establishing foundation dimensions and proceeding with
fabricating structural framing without field measurements. Coordinate anchor-bolt
installation to ensure that actual anchorage dimensions correspond to established
dimensions.

2. Established Dimensions for Metal Panels: Where field measurements cannot be made
without delaying the Work, either establish framing and opening dimensions and proceed
with fabricating metal panels without field measurements, or allow for field trimming metal
panels. Coordinate construction to ensure that actual building dimensions, locations of
structural members, and openings correspond to established dimensions.

1.11 COORDINATION
A. Coordinate sizes and locations of concrete foundations and casting of anchor-bolt inserts into

foundation walls and footings. Concrete, reinforcement, and formwork requirements are
specified in Section 03 3000 - Cast-in-Place Concrete.

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations, which are
specified elsewhere.
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C. Coordinate metal panel assemblies with rain drainage work, flashing, trim, and construction of
supports and other adjoining work to provide a leak-proof, secure, and noncorrosive
installation.

D. Coordinate ALL required loads and bracing for building equipment, including but not limited to:
monorail hoists, bridge cranes, and mechanical equipment.

1.12 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. General Warranty: The warranties specified in this Article shall not deprive the Owner of other

rights the Owner may have under other provisions of the Contract Documents and shall be in
addition to and run concurrent with, other warranties made by the Contractor under
requirements of the Contract Documents

C. Special Warranty on Metal 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 due to any cause.
1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 20 years from date of Completion.
D. Special Weather tightness Warranty for Standing-Seam Metal Roof Panels: Manufacturer

agrees to repair or replace standing-seam metal roof panel assemblies that fail to remain
watertight, including leaks, or otherwise fail to remain weather tight within specified warranty
period, due to material or installation failure within the specified warranty period with a NO
dollar limit.
1. Warranty Period: 20 years from date of Completion.

1.13 ATTIC STOCK
A. Maintenance Stock: Pack, protect, and label all excess material and store on site as directed by

the Design professional.
1. Provide 2% excess Nuts, Bolts, Screws, Washers and other required fasteners for each

metal building.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Acceptable Manufacturers:
1. American Buildings Company
2. A & S Building Systems, Inc; Division of NCI Building Systems, L.P.
3. American Steel Building Co., Inc.
4. Butler Manufacturing Co
5. Chief Buildings
6. Ceco Building Systems
7. Corle Building Systems
8. Kirby Building Systems
9. Nucor Building Systems
10. Star Building Systems
11. VarcoPruden Buildings

2.02 METAL BUILDING SYSTEMS
A. Description: Provide a complete, integrated set of metal building system manufacturer's

standard mutually dependent components and assemblies that form a metal building system
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capable of withstanding structural and other loads, thermally induced movement, and exposure
to weather without failure or infiltration of water into building interior.
1. Provide metal building system of size and with bay spacing, roof slopes, and spans as

indicated in the construction document. Contact Architect and Structural engineer to
coordinate main structural bay spacing design.

B. Primary-Frame Type:
1. Rigid Frame: Solid-member, structural-framing system with or without interior columns as

shown on the architectural design.
C. End-Wall Framing: Manufacturer's standard expandable end walls for possible future additions,

consisting of load-bearing end-wall and corner columns and rafters.
D. Secondary-Frame Type: Manufacturer's standard purlins and joists and exterior framed bypass

girts.
E. Clear Height under Structure: As noted on drawings.
F. Roof Slope:  As shown on Drawings.
G. Roof System:  Manufacturer's standing-seam metal roof panel equal to Chief Buildings "MVP"

panel, with kynar 500 painted finish.
H. Exterior Wall System:  Manufacturer's standard tapered-rib, exposed-fastener metal wall panels

with field-installed insulation.
2.03 METAL BUILDING SYSTEM PERFORMANCE

A. Structural Performance: Metal building systems shall withstand the effects of gravity loads and
the following loads and stresses within limits and under conditions indicated according to
procedures in MBMA's "Metal Building Systems Manual."
1. Design Loads: As indicated on Drawings.
2. Design Loads: As required by Ohio Building Code.
3. Live Loads: Include vertical loads induced by the building occupancy indicated on

Drawings. Include loads induced by maintenance workers, materials, and equipment for
roof live loads.
a. Building Occupancy: As indicated on Drawings.

4. Roof Snow Loads: Include vertical loads induced by the weight of snow, as determined by
Ohio Building Code. Allow for unbalanced and drift loads.

5. Wind Loads: Include horizontal loads induced by a basic wind speed as required by Ohio
Building Code

6. Collateral Loads: Collateral loads include additional dead loads over and above the weight
of the metal building system such as liner system, rigid roof insulation, lighting, sprinkler
systems and roof-mounted mechanical systems, make-up air units, canopies. Include not
less than 10 LBF/SQ.FT loading for collateral loading.
a. Structural Framing and Roof and Siding Panels: Design primary and secondary

structural members and exterior covering materials for applicable loads and
combinations of loads in accordance with the Metal Building Manufacturers
Associations (MBMA) "Design Practices Manual" and the Ohio Building Code.
Provide framing to support make-up air units, exhaust fans.  Confirm loads with
contractors for that work. Design connections to the pre-engineered structure for the
masonry exterior walls. For smaller mechanical equipment items, respective
mechanical trades Contractor to provide steel supports and connectors, but metal
building supplier must provide connection details of hangers to the structure.

b. Contractors shall confirm weight and dimensions with manufacturer and coordinate
final locations.

7. Auxiliary Loads: Include dynamic live loads, such as those generated by cranes and
materials-handling equipment indicated on Drawings.
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8. Load Combinations: Design metal building systems to withstand the most critical effects of
load factors and load combinations as required by the Ohio Building Code

9. Deflection Limits: Design metal building system assemblies to withstand design loads with
deflections no greater than the following:
a. Primary framing members: L/240 for roof snow load.
b. Purlins and Rafters: Vertical deflection of L/240 (under Live Load, Snow Load, or

Wind Load) and L/240 under Dead Load plus Live Load.
c. Girts: Horizontal deflection of L/240 at metal panel and L/480 at brick veneer.
d. Metal Roof Panels: Vertical deflection L/180 of the span.
e. Metal Wall Panels: Horizontal deflection of L/240 of the span at metal panel and

L/480 at brick veneer.
f. Design secondary-framing system to accommodate deflection of primary framing and

construction tolerances, and to maintain clearances at openings.
10. Drift Limits: Engineer building structure to withstand design loads with drift limits no

greater than the following:
a. Lateral Drift: Maximum of 1/500 of the building height.

11. Metal panel assemblies shall withstand the effects of gravity loads and loads and stresses
within limits and under conditions indicated according to ASTM E 1592.

B. Seismic Performance: Metal building systems shall withstand the effects of earthquake motions
determined according to Ohio Building Code.

C. Thermal Movements: Allow for thermal movements resulting from the following maximum
change (range) in ambient and surface temperatures by preventing buckling, opening of joints,
overstressing of components, failure of joint sealants, failure of connections, and other
detrimental effects. Base engineering calculations on surface temperatures of materials due to
both solar heat gain and nighttime-sky heat loss.
1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),

material surfaces.
D. Air Infiltration for Metal Roof Panels: Air leakage through assembly of not more than 0.06

cfm/sq. ft. (0.3 L/s per sq. m) of roof area when tested according to ASTM E 1680 at negative
test-pressure difference of 1.57 lbf/sq. ft. (75 Pa).

E. Air Infiltration for Metal Wall Panels: Air leakage through assembly of not more than 0.06
cfm/sq. ft. (0.3 L/s per sq. m) of wall area when tested according to ASTM E 283 at static-air-
pressure difference of 6.24 lbf/sq. ft. (300 Pa).

F. Water Penetration for Metal Roof Panels: No water penetration when tested according to ASTM
E 1646 at test-pressure difference of 2.86 lbf/sq. ft. (137 Pa).

G. Water Penetration for Metal Wall Panels: No water penetration when tested according to ASTM
E 331 at a minimum differential pressure of 20 percent of inward acting, wind load design
pressure of not less than 6.24lbf/sqft (330 Pa) and not more than 12lbf/sq.ft (575 Pa).

H. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for Class
90.

I. Thermal Performance: Provide insulated metal panel assemblies with the following maximum
U-factors and minimum R-values for opaque elements when tested according to ASTM C 1363
or ASTM C 518:
1. Metal Roof Insulation:

a. R-Value: 36 or greater.
2. Metal Wall Insulation:

a. U-Factor of .047
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2.04 FRAMING COMPONENTS
A. Primary Framing:  Rigid Frame (RF Series) solid web framing consisting of tapered or uniform

depth rafters rigidly connected to tapered or uniform depth columns. Provide a clear span that
supports the loads at bay spacings indicated.

B. Endwall Framing :  Full frames with endposts, for future expansion.
C. Secondary Framing: Manufacturer's standard secondary framing, including purlins, girts, eave

struts, flange bracing, base members, gable angles, clips, headers, jambs, and other
miscellaneous structural members. Unless otherwise indicated, fabricate framing from either
cold-formed, structural-steel sheet or roll-formed, metallic-coated steel sheet, prime painted
with coil coating, to comply with the following:
1. Purlins: C-or Z-shaped sections; fabricated from steel sheet material or structural-steel

shapes; 3-inch wide flanges.
a. Depth: 8 inch depth as indicated on the drawings.
b. Shall be 100 percent prime painted before shipping to job site.  
c. Purlin bracing tab.  Provide purlin bracing tab so that flange brace does not penetrate

through the vapor barrier of the metal building insulation facing.  Refer to drawings for
more details.  

2. Girts: C-or Z-shaped sections; fabricated from built-up steel plates, steel sheet, or
structural-steel shapes. Form ends of Z-sections with stiffening lips angled 40 to 50
degrees from flange, with minimum 2-1/2-inch wide flanges.
a. Depth: Minimum depth as indicated on the drawings. Greater depth as needed to

comply with system performance requirements.
b. Shall be 100 percent prime painted before shipping to job site.

3. Eave Struts: Unequal-flange, C-shaped sections; fabricated from built-up steel plates,
steel sheet, or structural-steel shapes; to provide adequate backup for metal panels.

4. Flange Bracing: Minimum 2-by-2-by-1/8-inch structural-steel angles or 1-inch-diameter,
cold-formed structural tubing to stiffen primary-frame flanges.

5. Sag Bracing: Minimum 1-by-1-by-1/8-inch structural-steel angles.
6. Purlin and Girt Clips: Manufacturer's standard clips fabricated from steel sheet. Provide

galvanized clips where clips are connected to galvanized framing members.
7. Girt bracing tab. Provide girt bracing tab so that flange brace does not penetrate through

the vapor barrier of the metal building insulation facing. Refer to drawings for more details.
8. Framing for Openings: Channel shapes; fabricated from cold-formed, structural-steel

sheet or structural-steel shapes. Frame head and jamb of door openings and head, jamb,
and sill of other openings.

9. Miscellaneous Structural Members: Manufacturer's standard sections fabricated from cold-
formed, structural-steel sheet; built-up steel plates; designed to withstand required loads.

D. Bracing: Provide adjustable wind bracing as follows:
1. Rods: ASTM A 36/A 36M; ASTM A 572/A 572M, Grade 50; or ASTM A 529/A 529M,

Grade 50; minimum 1/2-inch diameter steel; threaded full length or threaded a minimum of
6 inches at each end.

2. Angles: Fabricated from structural-steel shapes to match primary framing, of size required
to withstand design loads.

3. Fixed-Base Columns: Fabricated from shop-welded, built-up steel plates or structural-steel
shapes to match primary framing; of size required to withstand design loads.

4. Diaphragm Action of Metal Panels: Design metal building to resist wind forces through
diaphragm action of metal panels.

5. Bracing: Provide wind bracing using any method specified above, at manufacturer's
option.
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E. Bolts: Provide plain-finish bolts for structural-framing components that are primed or finish
painted. Provide hot-dip galvanized bolts for structural-framing components that are galvanized.

F. Materials:
1. W-Shapes: ASTM A 992/A 992M; ASTM A 572/A 572M, Grade 50 or 55 (345 or 380); or

ASTM A 529/A 529M, Grade 50 or 55 (345 or 380).
2. Channels, Angles, M-Shapes, and S-Shapes: ASTM A 36/A 36M; ASTM A 572/A 572M,

Grade 50 or 55 (345 or 380); or ASTM A 529/A 529M, Grade 50 or 55 (345 or 380).
3. Plate and Bar: ASTM A 36/A 36M; ASTM A 572/A 572M, Grade 50 or 55 (345 or 380); or

ASTM A 529/A 529M, Grade 50 or 55 (345 or 380).
4. Steel Pipe: ASTM A 53/A 53M, Type E or S, Grade B.
5. Cold-Formed Hollow Structural Sections: ASTM A 500, Grade B or C, structural tubing.
6. Structural-Steel Sheet: Hot-rolled, ASTM A 1011/A 1011M, Structural Steel (SS), Grades

30 through 55 (205 through 380), or High-Strength Low-Alloy Steel (HSLAS), Grades 45
through 70 (310 through 480); or cold-rolled, ASTM A 1008/A 1008M, Structural Steel
(SS), Grades 25 through 80 (170 through 550), or High-Strength Low-Alloy Steel
(HSLAS), Grades 45 through 70 (310 through 480).

7. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grades 33
through 80 (230 through 550), or High-Strength Low-Alloy Steel (HSLAS), Grades 50
through 80 (340 through 550); with G60 (Z180) coating designation; mill phosphatized.

8. Metallic-Coated Steel Sheet Prepainted with Coil Coating: Steel sheet, metallic coated by
the hot-dip process and prepainted by the coil-coating process to comply with ASTM A
755/A 755M.
a. Zinc-Coated (Galvanized) Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS),

Grades 33 through 80 (230 through 550) or High-Strength Low-Alloy Steel (HSLAS),
Grades 50 through 80 (340 through 550); with G90 (Z275) coating designation.

9. Non-High-Strength Bolts, Nuts, and Washers: ASTM A 307, Grade A (ASTM F 568M,
Property Class 4.6), carbon-steel, hex-head bolts; ASTM A 563 (ASTM A 563M) carbon-
steel hex nuts; and ASTM F 844 plain (flat) steel washers.
a. Finish: Mechanically deposited zinc coating, ASTM B 695, Class 50.

10. High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy-hex steel structural
bolts; ASTM A 563 heavy-hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel
washers.
a. Finish: Mechanically deposited zinc coating, ASTM B 695, Class 50.

11. Primary, Secondary and all other structural steel items shall have the following
painted primer. Primer: SSPC-Paint 15, Type I, Gray oxide.

G. Wind Bracing:  Portal, torsional, diagonal bracing or diaphragm in accordance with
manufacturer's standard design practices; utilizing rods, angles, and other members, with
minimum yield strengths as required for design.

H. Primary Frame Flange Bracing:  Attached from purlins or girts to the primary framing, minimum
yield strength as required for design.

I. Base Angles:  2 inch x 3 inch x 0.059 inch  steel angles, with minimum yield strength of 55,000
psi , anchored to the floor slab or grade beam with power driven fasteners or equivalent at a
maximum spacing of 3 feet on center and not more than 6 inches  from the end of any angle
member.

J. Door Headers and Jambs:  Zee- or Cee-shaped; depth as required; with minimum yield
strength of 55,000 psi .

K. Sag Angles and Bridging:  Steel angles, with minimum yield strength of 36,000 psi .
L. Fabrication:  Fabricate according to manufacturer's standard practice.



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

PRE-ENGINEERED BUILDINGS  13 34 19 - 11 
February 07, 2025

1. Fabricate structural members made of welded plate sections by jointing the flanges and
webs by continuous automatic submerged arc welding process.

2. Welding operators and processes:  Qualified in accordance with AWS D1.1.
3. Field Connections:  Prepare members for bolted field connections by making punched,

drilled, or reamed holes in the shop.
M. Component Identification:  Mark all fabricated parts, either individually or by lot or group, using

an identification marking corresponding to the marking shown on the shop drawings, using a
method that remains visible after shop painting.

N. Shop Coating:  Finish all structural steel members using one coat of manufacturer's standard
shop coat, after cleaning of oil, dirt, loose scale and foreign matter.

O. Package building components for shipping by common carrier.
2.05 METAL ROOF PANELS

A. Roof Panels:  Panel Rib; 2 inch high minimum, Standing-Seam Metal Roof Panels Formed with
intermediate stiffening ribs symmetrically spaced between ribs; designed for sequential
installation by mechanically attaching panels to supports using concealed clips located under
one side of panels and engaging opposite edge of adjacent panels.
1. Material: Aluminum-zinc alloy-coated steel sheet, 0.0276-inch (24GA) nominal thickness.

a. Exterior Finish: 2 - Coat Fluoropolymer, Kynar 500 or Hylar 5000
b. Color: As selected by Architect from manufacturer's full range of standard colors to

match Owners existing metal roof system.
2. Clips: Manufacturer's standard, floating type to accommodate thermal movement;

fabricated from aluminum-zinc alloy-coated steel sheet.
3. Joint Type: Mechanically seamed, folded according to manufacturer's standard.
4. Panel Coverage: 36 inches
5. Panel Height: 2 - 3 inches

a. Uplift Rating: UL 90.
6. Panel Configuration:  Equal to:  Chief Buildings, MVP panel

B. Finishes:
1. High-Performance Organic Finish (2-Coat Fluoropolymer): AA-C12C40R1x (Chemical

Finish: cleaned with inhibited chemicals; Chemical Finish: conversion coating; Organic
Coating: manufacturer's standard 2-coat, thermocured system consisting of specially
formulated inhibitive primer and fluoropolymer color topcoat containing not less than 70
percent polyvinylidene fluoride resin by weight). Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with AAMA 2605 and with coating and resin
manufacturers' written instructions, except as modified below

2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored
acrylic or polyester backer finish, consisting of prime coat and wash coat with a minimum
total dry film thickness of 0.5 mil.

C. Ridge Assembly for High End of Slopes:  SSR Ridge; draw-formed aluminum seam caps
factory-attached to SSR ridge panels that are seamed together along the center of the ridge,
utilizing only one weathersealed joint and providing a true expansion joint for panel movement.

2.06 METAL WALL PANELS
A. Tapered-Rib-Profile, Metal Liner Panels: Formed with raised, trapezoidal major ribs and flat

pan between major ribs; designed to be installed by lapping side edges of adjacent panels and
mechanically attaching panels to supports using exposed fasteners in side laps.
1. Material: Zinc-coated (galvanized) steel sheet, 26 GA, 50,000 psi (min.).

a. Panel Finish:  White Pigmented Polyester
b. Color: As selected by Architect from manufacturer's full range.

2. Major-Rib Spacing: 12 inches o.c.
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3. Panel Coverage: 36 inches.
4. Panel Height: 1.25 inches.
5. Panel Configuration: Equal to Chief Buildings "CS Panel"

B. Finishes:
1. Exposed Coil-Coated Finish: Roof & Metal Walls

a. Two (2) -Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less
than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply
coating to exposed metal surfaces to comply with coating and resin manufacturers'
written instructions.

2. Liner Panels & Concealed Finish: Apply pretreatment and manufacturer's standard white
or light-colored acrylic or polyester backer finish, consisting of prime coat and wash coat
with a minimum total dry film thickness of 0.5 mil.

2.07 THERMAL INSULATION
A. Formaldehyde-free fiberglass batt or fiberglass blanket complying with ASTM C 991, type 1 and

ASTM E 84 indicated below; consisting of fibers manufactured from glass or rock wool.
1. Roof Vapor Barrier Liner Fabric:: Basis of Design - Simple Saver System with OSHA

compliant through fall protection.
a. Syseal FP type woven, reinforced, high density Polyethylene yarns coated on both

sides with a continuous white polyehylene coatings, as follows:
1) Product complies with ASTM C 1136, Types I through Type VI.
2) Perm rating: 0.02 for fabric and for seams in accordance with ASTM E 96.
3) Flame/Smoke Properties: 25/50 in accordance with ASTM E 84. Self-

extinguishes with field test using matches or butane lighter.
4) Ultra violet radiation inhibitor to minimum UVMAX rating of 8.

b. Size and seaming: Manufactured in large custom pieces by extrusion welding from
roll goods, and fabricated to substantially fit defined building area with minimum
practicable job site sealing.

c. Provide with factory double, extrusion welded seams. Stapled seams or heat-melted
seams are not acceptable.

d. Factory-folded to allow for rapid installation.
e. Color: White

2. WALL INSULATION Basis of Design - Simple Saver System Double Layer
a. Facing: Composite of fiberglass and facing having flame spread index of 25 or less

and smoke developed index of 50 or less, when tested in accordance with ASTM E
84.

b. Insulation thickness: Double layer 8" to fill girt cavity and second layer to be
continuous and compressed by the exterior metal panel on the exterior of the wall
girts; Maximum U-factor of .047.

3. ROOF INSULATION
a. Facing: Heavy duty, white (unless otherwise noted) metallized polypropylene, 0.0015

inch  thick polypropylene film, with polyester fabric backing reinforcing; permeance
0.02 perms . Composite of fiberglass and polyester facing having flame spread index
of 25 or less and smoke developed index of 50 or less, when tested in accordance
with ASTM E 84 / UL 723

b. Formaldehyde-free fiberglass batt or fiberglass blanket complying with ASTM C 991
Type 1 and ASTM E 84 with a thermal resistance and thickness as follows:

c. R-36; 11-1/2 inches, 8 inches bottom between purlins and 3 inches top layer
insulation laid perpendicular up over thermal break and purlins to get compressed by
metal roof panel.
1) If contractor elects to use 10 inch purlins, it is their responsibility to adjust the

overall thickness of the insulation to fill then entire cavity between the bottom
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side of the purlin to the bottom side of the standing seam metal roof.
d. Provide insulation in proper length rolls to fit tightly between purlins.
e. Basis of Roof Insulation Design "Thermal Design, Simple Saver System"

1) Substitutions: See Section 01 60 00 - Product Requirements.
f. Vapor Barrier Lap Sealant: Solvent-based, Simple Saver polyethylene fabric

adhesive.
g. Vapor Barrier Tape: Double-sided sealant tape 3/4 inch wide by 1/32inch thick.
h. Vapor Barrier Patch Tape: Single-sided, adhesive backed sealant tape 3 inches wide

made from same material as Syseal type liner fabric.
i. Thermal Breaks: Thermal break shall be 1 inch thick x 24 inch long x 4 inch wide

Snap-R snap on thermal block.
j. Straps:

1) 100 KSI minimum yield tempered, high-tensile-stregth steel.
2) Size: Not less than 0.020 inch thick by 1 inch by cotinuous length.
3) Galvinized, primed, and painted white.

k. Fasteners:
1) For light gage steel: #12 by 3/4 inch plated Tek 2 type screws with sealing

washer, painted to match specified color.
2) For heavy gage steel: #12 by 1-1/2 inch plated Tek 4 type screws with sealing

washer, painted to match specified color.
B. Thermal Blocks: High density, 3/4 inch  thick extruded polystyrene, for installation over the

purlin.
2.08 ACCESSORIES

A. General: Provide accessories as standard with metal building system manufacturer and as
specified. Fabricate and finish accessories at the factory to greatest extent possible, by
manufacturer's standard procedures and processes. Comply with indicated profiles and with
dimensional and structural requirements.
1. Form exposed sheet metal accessories that are without excessive oil-canning, buckling,

and tool marks and that are true to line and levels indicated, with exposed edges folded
back to form hems.

B. Windows:  Extruded aluminum frames with extruded aluminum sash of 6063-T5 alloy,
complying with AAMA/NWWDA 101/I.S.2 performance and testing requirements for Grade R.
1. Screens:  18 by 16 fiberglass mesh.
2. Finish on all exposed areas of aluminum windows and fins:  Baked enamel complying with

AAMA 603.8.
3. Color:  Manufacturer's standard bronze.
4. Type:  Horizontally sliding .

C. Service Doors:
1. Type:  Full flush .
2. Frames:  ANSI A250.8, modified drywall type, 4-3/4 inches  jamb depth minimum 16 gage 

steel; self-framing and self-flashing.
3. Hardware Reinforcements:  Comply with ANSI A250.8; locate so that door and frame are

non-handed.
4. Finish:  Two coat baked on paint on all exposed surfaces, apply after cleaning and

chemical treatment for corrosion resistance and paint adhesion; manufacturer's standard
bronze color.

5. Weatherstripping:  At jambs, head and sill, complying with water and air resistance
requirements of SDI 116.

6. Hardware:
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a. One key in-knob cylindrical lockset per opening except on doors indicated to receive
mortise lock .

b. One mullion and one pair surface bolts per double door opening.
c. Three full mortise hinges per leaf, one with non-removable pin.

D. Louvers:  18 gage  galvanized steel, self-framing, self-flashing with integral head gutter, with
paint finish.
1. Screen:  Exterior mounted, removable insect screen.
2. Minimum Free Area:  65 percent.
3. Color:  Manufacturer's standard bronze.

E. Wall Openings:  Cold-formed sheet metal framing concealed with trim; same color as wall
panels.

2.09 ROOF ACCESSORIES
A. Roof Panel Accessories: Provide components required for a complete metal roof panel

assembly including copings, fasciae, corner units, ridge closures, clips, sealants, gaskets,
fillers, closure strips, and similar items. Match material and finish of metal roof panels unless
otherwise indicated.
1. Panel Fasteners: Self-tapping screws and other acceptable fasteners recommended by

metal panel manufacturer. Provide corrosion-resistant fasteners with heads matching
color of metal panels by means of factory-applied coating, with weathertight resilient
washers.

2. Joint Sealers: Provide Tape Mastic Sealants and Concealed Joint Sealants per Section 07
92 00, “Joint Sealants”.

3. Closures: Provide closures at eaves and ridges, fabricated of same material as metal roof
panels.

4. Clips: Manufacturer's standard, formed from steel sheet, designed to withstand negative-
load requirements.

5. Cleats: Manufacturer's standard, mechanically seamed cleats formed from steel sheet.
6. Backing Plates: Provide metal backing plates at panel end splices, fabricated from

material recommended by manufacturer.
7. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or

closed-cell laminated polyethylene; minimum 1-inch-(25-mm-) thick, flexible closure strips;
cut or premolded to match metal roof panel profile. Provide closure strips where indicated
or necessary to ensure weathertight construction. Provide metal trim cover for closure
strips.

B. Flashing and Trim: Formed from 0.022-inch (0.56-mm) nominal-thickness, metallic-coated steel
sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating; finished to match
adjacent metal panels.
1. Provide flashing and trim 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, internal and external corners, fasciae, and fillers.

2. Opening Trim: Formed from 0.022-inch (0.56-mm) nominal-thickness, aluminum-zinc
alloy-coated steel sheet prepainted with coil coating. Trim head and jamb of door
openings, and head, jamb, and sill of other openings.

C. Gutters: Formed from 0.022-inch (0.56-mm) nominal-thickness, aluminum-zinc alloy-coated
steel sheet prepainted with coil coating; finished to match roof fascia and rake trim. Match
profile of gable trim, complete with end pieces, outlet tubes, and other special pieces as
required. Fabricate to 40"-0" long sections with a minimum 96-inch-(2438-mm-) long sections,
sized according to SMACNA's "Architectural Sheet Metal Manual."
1. Gutter Supports: Fabricated from same material and finish as gutters: spaced 36 inches

(900mm) o.c.
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2. Strainers: Bronze, copper, or aluminum wire ball type at outlets.
3. Expansion Joints:  Provide gutter expansion joint a maximum spacing of 40'-0".  Fabricate

joints with a neoprene (0.15 thick) membrane bonded to 0.048 aluminum flanges
anchored to gutter sections with pop rivets set in heavy bead of sealant.  Joint to be
concealed with a cover plate matching the profile of gutter.

D. Downspouts: Formed from 0.022-inch (0.56-mm) nominal-thickness, zinc-coated (galvanized)
steel sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating; finished to
match metal wall panels. Fabricate in minimum 10-foot long sections, complete with formed
elbows and offsets.
1. Mounting Straps: Fabricated from same material and finish as gutters: spaced 5 feet o.c.

E. Eave Gutters:  Roll-formed 26 gage steel sheet, with gutter straps, fasteners and joint sealant;
manufacturer's standard color.
1. Downspouts:  4 x 5 inches  in 10 foot lengths, with downspout elbows and downspout

straps; same color as wall panels.
F. Pipe flashing:  Provide EPDM rubber flashings for vent penetrations.
G. Snow Guards:

1. Snow Guards: Prefabricated, noncorrosive units designed to be installed without
penetrating roof panel, with predrilled holes and clamps or hooks for anchoring. Snow
Guards to be located as noted in the drawings. Allow for free movement of roof panels
and snow guard rails as recommended by manufacturer. Snow Guard shall be approved
for use with project roof type, roof panel width, project snow load and roof pitch by snow
guard manufacturer.

2. Metal Rail Type Guard: Consisting of aluminum or stainless-steel rods or bars held in
place by supports clamped to vertical ribs of standing-seam roof. System compatible with
metal building manufacturers standing seam profile and height. Provide all accessories
necessary including intermediate snow clips for complete system as recommended by
system manufacturer.

3. S-5! ColorGard Snow Guards by Metal Roof Innovations, Ltd. Colorado Spring, CO
 80908 with SnoClip: www.s-5.com

4. Acceptable Manufacturers:
a. Metal Roof Innovations, Ltd. Colorado Springs, CO
b. Berger Building Products, Feasterville, Pennsylvania
c. Colorbar; www.snobar.com
d. Sno-Gem Inc
e. Zaleski Snow Guards

5. Furnish and install where indicated on plans assembly for snow retention as follows: S-5!
clamps are to be spaced at every panel seam. Clamps should be on or as near as
possible to the hold down clip location without interfering with the ability of the roof to float.
 All clamps are to be installed true-to-line. Stainless steel fasteners are to be tightened
using a tool with a rating of 115 inch-pounds. This tension shall be periodically verified
during installation. In no event shall the clamp spacing exceed 24 inches.

6. The snow guard is to be furnished and installed on each S-5-U clamp with 3/8" x 3/4"
stainless steel bolt and washer furnished by manufacturer. The snow guard shall be pre
punched on 4" centers. Adjacent sections of snow guard are to be joined using a splice
plate provided by manufacturer.

7. SnoClip: Aluminum component with integrated rubber foot to retard the migration of snow
and ice beneath the cross member.  Rubber foot to prevent abrasion to the roof panel
finish.

8. The color strip, which is 2" wide x 8' long, that is inserted into the snow guard system shall
 be furnished with the system. Color shall match the roof panels.
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H. Downspout Shoe (Boots):  Cast iron
1. Rectangular downspout to round discharge outlet designed to empty straight into a soil

pipe. Shoe is designed with an 90 degree discharge.
2. Length: 24 inches (nominal)
3. Size: Top bell to match downspout
4. Manufacturer:

a. Peidmon Pipe Denver NC: B1 Series
b. Neenah Foundry Company:  www.neenahfoundry.com R4929 Series
c. Barry Pattern and Foundry Company, Inc. Birmingham, Al: B25C Series
d. McKinley Iron Works Inc., Fort Worth, Texas; DS2 Series
e. Substitutions:  See Section 01 6000 - Products Requirements

I. Ridge Ventilators:  10 feet long, 26 gage  Galvalume, with damper with chain and worm gear
operator and bird screen, and base configured to match roof panel.

2.10 SOURCE QUALITY CONTROL
A. Testing Agency: The Owner or the Architect of Record will employee/engage a qualified testing

agency to evaluate/test product.
B. Testing: Test and inspect shop connections for metal buildings according to the following:

1. Bolted Connections: Shop-bolted connections shall be tested and inspected according to
RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

2. Welded Connections: In addition to visual inspection, shop-welded connections shall be
tested and inspected according to AWS D1.1/D1.1M and the following inspection
procedures, at inspector's option:
a. Liquid Penetrant Inspection: ASTM E 165.
b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished

weld. Cracks or zones of incomplete fusion or penetration will not be accepted.
c. Ultrasonic Inspection: ASTM E 164.
d. Radiographic Inspection: ASTM E 94.

C. Product will be considered defective if it does not pass tests and inspections.
D. Prepare test and inspection reports.

2.11 FABRICATION
A. General: Design components and field connections required for erection to permit easy

assembly.
1. Mark each piece and part of the assembly to correspond with previously prepared erection

drawings, diagrams, and instruction manuals.
2. Fabricate structural framing to produce clean, smooth cuts and bends. Punch holes of

proper size, shape, and location. Members shall be free of cracks, tears, and ruptures.
B. Tolerances: Comply with MBMA's "Metal Building Systems Manual" for fabrication and erection

tolerances and with AISC “Specification for Design, Fabrication, Erection of Structural Steel for
Buildings”.

C. Primary Framing: Shop fabricate framing components to indicated size and section, with
baseplates, bearing plates, stiffeners, and other items required for erection welded into place.
Cut, form, punch, drill, and weld framing for bolted field assembly.
1. Make shop connections by welding or by using high-strength bolts.
2. Join flanges to webs of built-up members by a continuous, submerged arc-welding

process.
3. Brace compression flange of primary framing with steel angles or cold-formed structural

tubing between frame web and purlin web or girt web, so flange compressive strength is
within allowable limits for any combination of loadings.
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4. Weld clips to frames for attaching secondary framing.
5. Shop Priming: Prepare surfaces for shop priming according to SSPC-SP 2. Shop prime

primary framing with specified primer after fabrication.
D. Secondary Framing: Shop fabricate framing components to indicated size and section by roll-

forming or break-forming, with baseplates, bearing plates, stiffeners, and other plates required
for erection welded into place. Cut, form, punch, drill, and weld secondary framing for bolted
field connections to primary framing.
1. Make shop connections by welding or by using non-high-strength bolts.
2. Shop Priming: Prepare uncoated surfaces for shop priming according to SSPC-SP 2.

Shop prime uncoated secondary framing with specified primer after fabrication.
E. Metal Panels: Fabricate and finish metal panels at the factory to greatest extent possible, by

manufacturer's standard procedures and processes, as necessary to fulfill indicated
performance requirements. Comply with indicated profiles and with dimensional and structural
requirements.
1. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full

length of metal panel.
2.12 FINISHES

A. Finishes, General:  Prepare, pretreat, and apply coating to exposed metal surfaces to comply
with coating and resin manufacturers' written instructions.

B. Exterior Face Sheet Coil-Coated Finish System
1. Silicone-Polyester Two-Coat System:  0.20 – 0.25 mil primer with 0.7 – 0.8 mil color coat,

[meeting solar reflectance index requirements].
a. Basis of Design:  Metl-Span, Silicone Polyester.

2. Fluoropolymer Two-Coat System:  0.2 – 0.3 mil primer with 0.7 - 0.8 mil 70 percent PVDF
fluoropolymer color coat, [meeting solar reflectance index requirements].
a. Basis of Design:  Metl-Span, Fluoropolymer.

C. Interior Face Sheet Coil-Coated Finish System: 
1. Polyester Two-Coat System:  0.20 – 0.25 mil primer with 0.7 – 0.8 mil color coat
2. Basis of Design:  Metl-Span, Igloo White
3. Silicone-Polyester Two-Coat System:  0.20 – 0.25 mil primer with 0.7 – 0.8 mil color coat

a. Basis of Design:  Metl-Span, Silicone Polyester
4. Fluoropolymer Two-Coat System:  0.2-mil primer with 0.7 - 0.8 mil 70 percent PVDF

fluoropolymer color coat
a. Basis of Design:  Metl-Span, Fluoropolymer

5. Vinyl Plastisol Two-Coat System:  0.2 mil primer with 4 mil high solids plastisol finished
with PVC technology.
a. Basis of Design:  Metl-Span, Vinyl

6. 304 and 316 Stainless Steel: 2B 304 or 2B 316 Stainless Steel.
a. Basis of Design:  Metl-Span, Stainless Steel

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that foundation, floor slab, mechanical and electrical utilities, and placed anchors are in
correct position

B. Examine substrates, areas, and conditions, with erector present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.

C. Before erection proceeds, survey elevations and locations of concrete-and masonry-bearing
surfaces and locations of anchor rods, bearing plates, and other embedments to receive
structural framing, with erector present, for compliance with requirements and metal building
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system manufacturer's tolerances.
1. Engage professional Surveyor Engineer to perform surveying.

D. Proceed with erection only after unsatisfactory conditions have been corrected.
3.02 GENERAL

A. Install in accordance with manufacturer's instructions.
3.03 PREPARATION

A. Clean and prepare surfaces to be painted according to manufacturer's written instructions for
each particular substrate condition.

B. Provide temporary shores, guys, braces, and other supports during erection to keep structural
framing secure, plumb, and in alignment against temporary construction loads and loads equal
in intensity to design loads. Remove temporary supports when permanent structural framing,
connections, and bracing are in place unless otherwise indicated.

3.04 ERECTION OF STRUCTURAL FRAMING
A. Erect framing in accordance with AISC 360 - Specification for Structural Steel Buildings.
B. Provide for erection and wind loads.  Provide temporary bracing to maintain structure plumb

and in alignment until completion of erection and installation of permanent bracing.  
C. Set column base plates with non-shrink grout to achieve full plate bearing.
D. Do not field cut or alter structural members without approval.
E. After erection, prime welds, abrasions, and surfaces not shop primed.
F. Erect metal building system according to manufacturer's written erection instructions and

erection drawings.
G. Do not field cut, drill, or alter structural members without written approval from metal building

system manufacturer's professional engineer.
H. Set structural framing accurately in locations and to elevations indicated, according to AISC

specifications referenced in this Section. Maintain structural stability of frame during erection.
I. Base and Bearing Plates: Clean concrete-and masonry-bearing surfaces of bond-reducing

materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates.
1. Set plates for structural members on wedges, shims, or setting nuts as required.
2. Tighten anchor rods after supported members have been positioned and plumbed. Do not

remove wedges or shims but, if protruding, cut off flush with edge of plate before packing
with grout.

3. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.
Neatly finish exposed surfaces; protect grout and allow to cure. Comply with
manufacturer's written installation instructions for shrinkage-resistant grouts.

J. Align and adjust structural framing before permanently fastening. Before assembly, clean
bearing surfaces and other surfaces that will be in permanent contact with framing. Perform
necessary adjustments to compensate for discrepancies in elevations and alignment.
1. Level and plumb individual members of structure.
2. Make allowances for difference between temperature at time of erection and mean

temperature when structure will be completed and in service.
K. Primary Framing and End Walls: Erect framing level, plumb, rigid, secure, and true to line.

Level baseplates to a true even plane with full bearing to supporting structures, set with double-
nutted anchor bolts. Use grout to obtain uniform bearing and to maintain a level base-line
elevation. Moist-cure grout for not less than seven days after placement.
1. Make field connections using high-strength bolts installed according to RCSC's

"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for bolt type and
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joint type specified.
a. Building manufacturer to provide torque requirements for high strength bolt

connections.
b. Contractor to coordinate with Owner’s employed third party testing agency confirming

bolted connections are installed per metal building manufacturer’s recommendations.
L. Secondary Framing: Erect framing level, plumb, rigid, secure, and true to line. Field bolt

secondary framing to clips attached to primary framing.
1. Provide rake or gable purlins with tight-fitting closure channels and fasciae.
2. Locate and space wall girts to suit openings such as doors and windows.
3. Locate canopy framing as indicated.
4. Provide supplemental framing at entire perimeter of openings, including doors, windows,

louvers, ventilators, and other penetrations of roof and walls.
M. Bracing: Install bracing in roof and sidewalls where indicated on erection drawings.

1. Tighten rod and cable bracing to avoid sag.
2. Locate interior end-bay bracing only where indicated.

N. Framing for Openings: Provide shapes of proper design and size to reinforce openings and to
carry loads and vibrations imposed, including equipment furnished under mechanical and
electrical work. Securely attach to structural framing.

O. Erection Tolerances: Maintain erection tolerances of structural framing within AISC 303-10.
3.05 ERECTION - WALL AND ROOF PANELS

A. Exercise care when cutting prefinished material to ensure cuttings do not remain on finish
surface.

B. Fasten cladding system to structural supports, aligned level and plumb.
C. Locate end laps over supports.  End laps minimum 2 inches .  Place side laps over bearing.
D. Provide expansion joints where indicated.
E. Use concealed  fasteners.
F. Install sealant and gaskets to prevent weather penetration.
G. Examination: Examine primary and secondary framing to verify that structural-panel support

members and anchorages have been installed within alignment tolerances required by
manufacturer.
1. Examine roughing-in for components and systems penetrating metal panels, to verify

actual locations of penetrations relative to seams before metal panel installation.
H. General: Anchor metal panels and other components of the Work securely in place, with

provisions for thermal and structural movement.
1. Field cut metal panels as required for doors, windows, and other openings. Cut openings

as small as possible, neatly to size required, and without damage to adjacent metal panel
finishes.
a. Field cutting of metal panels by torch is not permitted unless approved in writing by

manufacturer.
2. Install metal panels perpendicular to structural supports unless otherwise indicated.
3. Flash and seal metal panels with weather closures at perimeter of openings and similar

elements. Fasten with self-tapping screws.
4. Locate and space fastenings in uniform vertical and horizontal alignment.
5. Locate metal panel splices over, but not attached to, structural supports with end laps in

alignment.
a. Lap metal flashing over metal panels to allow moisture to run over and off the

material.
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I. Lap-Seam Metal Panels: Install screw fasteners using power tools with controlled torque
adjusted to compress EPDM washers tightly without damage to washers, screw threads, or
metal panels. Install screws in predrilled holes.

J. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped joints. Lap
ribbed or fluted sheets one full rib corrugation. Apply metal panels and associated items for
neat and weathertight enclosure. Avoid "panel creep" or application not true to line.
1. Metal Protection: Where dissimilar metals contact each other or corrosive substrates,

protect against galvanic action by painting contact surfaces with corrosion-resistant
coating, by applying rubberized-asphalt underlayment to each contact surface, or by other
permanent separation as recommended by metal roof panel manufacturer.

K. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for
weatherproof performance of metal panel assemblies. Provide types of gaskets, fillers, and
sealants indicated; or, if not indicated, provide types recommended by metal panel
manufacturer.
1. Seal metal panel end laps with double beads of tape or sealant the full width of panel.

Seal side joints where recommended by metal panel manufacturer.
2. Prepare joints and apply sealants to comply with construction document requirements."

3.06 METAL ROOF PANEL INSTALLATION
A. General: Provide metal roof panels of full length from eave to ridge unless otherwise indicated

or restricted by shipping limitations.  It is the intent of the Architect to to have full length panels
from eave to ridge.  If contractor is not able to install one continuous panel from eave to ridge,
this must be brought to the attention of the Architect before bidding.
1. Install ridge caps as metal roof panel work proceeds.
2. Flash and seal metal roof panels with weather closures at eaves and rakes. Fasten with

self-tapping screws.
B. Standing-Seam Metal Roof Panels: Fasten metal roof panels to supports with concealed clips

at each standing-seam joint, at location and spacing and with fasteners recommended by
manufacturer.
1. Install clips to supports with self-drilling or self-tapping fasteners.
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. Seamed Joint: Crimp standing seams with manufacturer-approved motorized seamer tool

so that clip, metal roof panel, and factory-applied sealant are completely engaged.
5. Rigidly fasten eave end of metal roof panels and allow ridge end free movement due to

thermal expansion and contraction. Predrill panels for fasteners.
6. Provide metal closures at peaks, rake edges, rake walls, and each side of ridge caps.

C. Metal Fascia Panels: Align bottom of metal panels and fasten with blind rivets, bolts, or self-
drilling or self-tapping screws. Flash and seal metal panels with weather closures where fasciae
meet soffits, along lower panel edges, and at perimeter of all openings.

D. Metal Roof Panel Installation Tolerances: Shim and align metal roof panels within installed
tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated on the
drawings and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching
profiles.

3.07 METAL WALL PANEL INSTALLATION
A. General: Install metal wall panels in orientation, sizes, and locations indicated on Drawings.

Install panels perpendicular to girts, extending full height of building, unless otherwise
indicated. Anchor metal wall panels and other components of the Work securely in place, with



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

PRE-ENGINEERED BUILDINGS  13 34 19 - 21 
February 07, 2025

provisions for thermal and structural movement.
1. Provide an exterior grade clearance to underside of exterior wall enclosure panels of a

minimum of 8” above finished grade. Finished grade at exterior walls shall be an
aggregate mow strip of a minimum 12”. Provide a vermin wall of 16” in height above
finished grade of either reinforced poured concrete stem wall or reinforced and grouted
CMU (concrete masonry units). Vermin wall shall be a minimum of 8” thick.

2. Unless otherwise indicated, begin metal panel installation at corners with center of rib
lined up with line of framing.

3. Shim or otherwise plumb substrates receiving metal wall panels.
4. When two rows of metal panels are required, lap panels 4 inches minimum.
5. When building height requires two rows of metal panels at gable ends, align lap of gable

panels over metal wall panels at eave height.
6. Rigidly fasten base end of metal wall panels and allow eave end free movement due to

thermal expansion and contraction. Predrill panels.
7. Flash and seal metal wall panels with weather closures at eaves, rakes, and at perimeter

of all openings. Fasten with self-tapping screws.
8. Install screw fasteners in predrilled holes.
9. Install flashing and trim as metal wall panel work proceeds.
10. Apply elastomeric sealant continuously between metal base channel (sill angle) and

concrete, and elsewhere as indicated; or, if not indicated, as necessary for waterproofing.
11. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-drilling or self-

tapping screws.
12. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls.

B. Metal Wall Panels: Install metal wall panels on exterior side of girts. Attach metal wall panels to
supports with fasteners as recommended by manufacturer.

C. Installation Tolerances: Shim and align metal wall panels within installed tolerance of 1/4 inch in
20 feet (6 mm in 6 m), nonaccumulative, on level, plumb, and on location lines as indicated,
and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.

3.08 ERECTION - GUTTERS AND DOWNSPOUTS
A. Rigidly support and secure components.  Join lengths with formed seams sealed watertight.

 Flash and seal gutters to downspouts.
B. Apply bituminous paint on surfaces in contact with cementitious materials.
C. Connect downspouts to storm sewer system.

3.09 THERMAL INSULATION INSTALLATION
A. General: Install insulation concurrently with metal panel installation, in thickness indicated to

cover entire surface, according to manufacturer's written instructions.
1. Install pre-engineered building insulation system in accordance with manufacturer's

installation instructions and the approved shop drawings.
2. Prepare surfaces using the methods recommended by the manufacturer for achieving the

best result for the substrate under the project conditions.
3. Install in exterior spaces without gaps or voids.  Do not compress insulation.
4. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.
5. Fit insulation tight in spaces and tight to exterior side of the sealed liner fabric and around

mechanical and electrical services within plane of insulation.
6. Set vapor-retarder-faced units with vapor retarder toward warm side of construction unless

otherwise indicated. Do not obstruct ventilation spaces except for firestopping.
B. Straps: Banding shall be attached to the bottom side of the purlins and run two directional.

1. Cut straps to length and install in the pattern and spacings indicated on shop drawings.
2. Tension straps to required value.



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

PRE-ENGINEERED BUILDINGS  13 34 19 - 22 
February 07, 2025

C. Vapor Barrier Fabric:
1. Install vapor barrier fabric in large one-piece custom fabricated pieces to substantially fit

defined building areas with minimum practicable job site sealing.
2. Position pre-folded fabric on the strap platform along one eave purlin.
3. Clamp the two bottom corners at the eave and also centered on the bay
4. Pull the other end of the pleat-folded fabric across the building width on the strap platform,

pausing only at the ridge to fasten the straps and fabric in position where plane of the roof
changes and to release temporary fasteners on the opposite ridge purlins.

5. Vapor barrier shall be stretched taught to eliminate all wrinkles and sagging in the barrier
system.

6. Once positioned, install fasteners from the bottom side at each strap/purlins intersection.
7. Trim edges and seal along the rafters.
8. All seams must be completely sealed and stapled seams are not acceptable.

D. Blanket Roof Insulation: Comply with the following installation method and ad instructed by
manufacturers instructions:
1. Unpack, and shake to a thickness exceeding the specified thickness.
2. Ensure that cavities are filled completely with insulation.
3. Place on the vapor barrier liner fabric without voids or gaps.
4. Install first 2 layers of unfaced insulation so that it fits snuggly between purlins.
5. Snap on thermal block on top of purlins continuous the length of purlin.
6. Install third layer of unfaced insulation over purlin so that it is perpendicular to the first two

layer.
7. Insulation shall fill the entire cavity between the bottom side of the purlin to the bottom

side of the metal roof panel.
8. Retainer Strips: Install retainer strips at each longitudinal insulation joint, straight and taut,

nesting with secondary framing to hold insulation in place.
E. Blanket Wall Insulation: Extend insulation and vapor retarder over and perpendicular to top

flange of secondary framing. Hold in place by metal wall panels fastened to secondary framing.
1. Retainer Strips: Install retainer strips at each longitudinal insulation joint, straight and taut,

nesting with secondary framing to hold insulation in place.
2. Sound-Absorption Insulation: Where sound-absorption requirement is indicated for metal

liner panels, cover insulation with polyethylene film and provide inserts of wire mesh to
form acoustical spacer grid.

3.10 INSTALLATION - ACCESSORIES
A. Install door frames, doors, overhead doors, and windows and glass  in accordance with

manufacturer's instructions.
B. Seal wall and roof accessories watertight and weather tight with sealant in accordance with

Section 07 90 05.
C. General: Install accessories with positive anchorage to building and weathertight mounting, and

provide for thermal expansion. Coordinate installation with flashings and other components.
1. Install components required for a complete metal roof panel assembly, including trim,

copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips,
and similar items.

2. Install components for a complete metal wall panel assembly, including trim, copings,
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar
items.

3. Where dissimilar metals contact each other or corrosive substrates, protect against
galvanic action by painting contact surfaces with corrosion-resistant coating, by applying
rubberized-asphalt underlayment to each contact surface, or by other permanent
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separation as recommended by manufacturer.
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 will be permanently watertight and weather resistant.
1. Install exposed flashing and trim that is without excessive oil-canning, buckling, and tool

marks and that is true to line and levels indicated, with exposed edges folded back to form
hems. Install sheet metal flashing and trim to fit substrates and to result in waterproof and
weather-resistant performance.

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner
or intersection. Where lapped or bayonet-type expansion provisions cannot be used or
would not be sufficiently weather resistant and waterproof, form expansion joints of
intermeshing hooked flanges, not less than 1 inch deep, filled with mastic sealant
(concealed within joints).

E. Gutters: Join sections with riveted-and-soldered or lapped-and-sealed joints. Attach gutters to
eave with gutter hangers spaced as required for gutter size, but not more than 36 inches o.c.
using manufacturer's standard fasteners. Provide end closures and seal watertight with sealant.
Provide for thermal expansion.

F. Downspouts: Join sections with 1-1/2-inch telescoping joints. Provide fasteners designed to
hold downspouts securely 1 inch away from walls; locate fasteners at top and bottom and at
approximately 60 inches o.c. in between.
1. Provide elbows at base of downspouts to direct water away from building.
2. Tie downspouts to underground drainage system indicated.

G. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to
panel as recommended by manufacturer.

3.11 TOLERANCES
A. Framing Members:  1/4 inch  from level; 1/8 inch  from plumb.
B. Siding and Roofing:  1/8 inch from true position.

3.12 FIELD QUALITY CONTROL
A. Testing Agency: Owner or the Architect of Record will employee/engage a qualified testing

agency to perform tests and inspections.
B. Tests and Inspections:

1. High-Strength, Field-Bolted Connections: Connections shall be tested and inspected
during installation according to RCSC's "Specification for Structural Joints Using ASTM A
325 or A 490 Bolts."

2. Welded Connections: In addition to visual inspection, field-welded connections shall be
tested and inspected according to AWS D1.1/D1.1M and the following inspection
procedures, at inspector's option:
a. Liquid Penetrant Inspection: ASTM E 165.
b. b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished

weld. Cracks or zones of incomplete fusion or penetration will not be accepted.
c. Ultrasonic Inspection: ASTM E 164.
d. Radiographic Inspection: ASTM E 94.

C. Product will be considered defective if it does not pass tests and inspections.
D. Prepare test and inspection reports.
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3.13 CLEANING AND PROTECTION
A. Touchup Painting: After erection, promptly clean, prepare, and prime or reprime field

connections, rust spots, and abraded surfaces of prime-painted structural framing, bearing
plates, and accessories.
1. Clean and prepare surfaces by SSPC-SP 2, "Hand Tool Cleaning," or by SSPC-SP 3,

"Power Tool Cleaning."
2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

B. Touchup Painting: Cleaning and touchup painting are as specified in the Construction
Document.

C. Metal Panels: Remove temporary protective coverings and strippable films, if any, as metal
panels are installed. On completion of metal panel installation, clean finished surfaces as
recommended by metal panel manufacturer. Maintain in a clean condition during construction.
1. Replace metal panels that have been damaged or have deteriorated beyond successful

repair by finish touchup or similar minor repair procedures.
END OF SECTION
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SECTION 22 05 01
PLUMBING MATERIALS & METHODS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Piping specialties
B. Lubrication and packing
C. Installation requirements common to piping systems and equipment specification sections
D. Concrete Housekeeping Pads.
E. Emergency repairs or operation
F. Provisions for later installations
G. Final completion
H. Project Conditions
I. Quality Assurance
J. Warranty
K. Supervision and cooperation
L. Coordination Drawings
M. Maintenance and operating manuals
N. Record drawings

1.02 RELATED REQUIREMENTS
A. The provisions of the General Conditions, Supplementary Conditions, and the Sections

included under Division 1 and 2, General Requirements, are included as a part of this Section
as though bound herein.

B. Refer to Section 07 8400 - Firestopping. Electrical Contractor shall provide submittals for fire
stopping based on Section 07 8400.

C. Refer to Division 26, Electrical Specifications, and to the requirements stated therein applicable
to the Mechanical Work, where coordination of trades is covered.

D. The Drawings prepared for this Project are an outline to show where pipes, and apparatus must
go in order to harmonize with the building and installations of the various trades. Work must be
installed in accordance with the Drawings insofar as possible. Drawings shall be carefully
checked during the course of bidding and construction. If discrepancies, errors, or omissions
are discovered prior to or during the construction phase, notify the Engineer immediately for
interpretation or correction. Take necessary measurements and be responsible for same,
including clearances for equipment that is to be furnished. The Architect/Engineer shall reserve
the right to make minor location changes of piping and equipment where such adjustments are
deemed desirable from an appearance or operational standpoint. Such changes will be
anticipated sufficiently in advance to avoid extra work or unduly delay progress on the Project.

E. The general building drawings shall be used to obtain dimensions and exact locations and as a
check with other Contractors to avoid interferences with their Work. Refer to applicable
Drawings on branches of the Work where other trades are involved on the Project so that
added field work and job delays resulting from conflicts between crafts can be avoided. Piping
that is prefabricated before coordinating with the other trades may have to be redone at no
additional cost if conflicts are encountered.
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1.03 SUMMARY
A. The Contractor(s) shall provide the labor, materials, equipment, appliances, services and

transportation, and perform the operations in connection with the construction and installation
of the Work. Work shall be as herein specified and as denoted on the accompanying Drawings.

B. The Contractor(s) shall arrange and pay for permits and inspections required in connection with
the Work. The Contractor shall apply for and pay for meters, regulators, recorders, and gauges
required. The Contractor must present to the Owner through the Architect/Engineer, properly
signed certificates of final inspection by the governing authorities when they become due and
shall not cover up Work until approved by those authorities.

C. The Contractor(s) shall make arrangements for connection of the permanent utilities (gas);
include connection costs as part of the Work under this Contract. Verify exact requirements of
the utility with regard to such service; and include in the Work costs related to same.

D. Materials or labor obviously required to fully complete the Work shall be included, even though
each item necessarily involved is not specifically mentioned or shown. Such Work and
materials shall be furnished and shall be of the same grade or quality as the parts actually
specified and shown. Should there be a conflict between the plans and Specifications, the
greater quantity and better quality shall be furnished.

E. Should an overlap of Work between the various trades become evident, the Engineer shall be
notified. Such an event shall not relieve the Contractor of the responsibility for the Work called
for under his branch of the Specifications until a written clarification or directive is issued
concerning the matter.

F. Related Work Specified Elsewhere
1. Firestopping is Work of this Section though fire barrier sealants (firestopping) for walls and

floors are specified in Section 07 8400. Contractors are responsible for proper sizing of
their sleeves and core-drilled holes so that they are at least 1-1/2 inches larger in diameter
than the penetrating items. Schedule 40 steel sleeves and core-drilled holes made
excessively large or made and not used, will be firestopped and charged to the Contractor
who was responsible.

G. Related Work by Others
1. Motors which are shipped loose from the mechanical equipment shall be installed as Work

under Division 26, Electrical, or other trades as may be required, at the expense of the
Contractor furnishing the loose motor(s).

2. Unless otherwise stipulated under a specific Section of this Division, motor disconnects
and starters shall be provided as Work under Division 26, Electrical.

3. Electric power wiring shall be included as Work under the electrical wiring section of
Division 26, Electrical, except as follows:
a. Control wiring regardless of voltage shall be included as Work under specific

Sections of Division 22.
b. Internal package type wiring as specified under specific Sections of Division 22.

H. Cutting of water lines, electric conduit, or similar service lines in the course of Work performed
under this Section shall be immediately repaired as part of the Work of this Section.

1.04 REFERENCE STANDARDS
A. Standards are described by reference to various associations. These are in addition, but not

limited to, to those listed in:
1. AGA American Gas Association
2. ANSI American National Standards Institute
3. ASHRAE American Society of Heating, Refrigeration, and Air Conditioning Engineers
4. ASME American Society of Mechanical Engineers
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5. ASPE American Society of Plumbing Engineers
6. AWS American Welding Society
7. AWWA American Water Works Association
8. CISPI Cast Iron Soil Pipe Institute
9. NFPA National Fire Protection Association
10. OSHA Occupational Safety and Health Act
11. SMACNA Sheet Metal and Air Conditioning Contractors National Association
12. UL Underwriters' Laboratories, Inc.

B. Work shall be in complete accordance with codes, rules, and ordinances, regulations of
authorities, bodies, associations, and governments, having proper or legal jurisdiction.
Specifically, the following requirements shall be met in their entirety.
1. State and Local Rules, Regulations, Codes, Statutes, and Ordinances
2. Ohio Plumbing Code, 2017 Edition
3. ASHRAE 90.1-2010; Energy Standard for Buildings Except Low Rise Residential

Buildings
4. NFPA 54 - National Fuel Gas Code
5. NFPA 70 - National Electrical Code; National Fire Protection Association; 2017 applicable

requirements.
6. National Board of Fire Underwriters
7. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association ;

1993 (and Revision 1,2,3) .
8. Other Codes and Standards as specifically noted in each Section of the Specifications.
9. Americans with Disabilities Act (ADA)

C. References made to codes and standards, in these Specifications or on the Drawings, shall be
taken to mean the latest edition, amendment, or revision of such reference in effect as of the
date indicated on the Bid Documents unless otherwise noted.

1.05 SUBMITTALS
A. Submit capacity requirements, catalog cuts, and illustrations in accordance with requirements

of specifications and as required by specific Sections of this Specification.
B. Shop Drawings shall be prepared by the Contractor or supplier.

1. Where limited space is available due to the nature of the Work, the requirements for shop
and working drawings will apply, and the Contractor is required to prepare complete shop
drawings showing the exact disposition of apparatus, equipment, piping, ductwork, and
the like, and its relation to the building so there will be no irregularities or interferences.
Shop drawings shall be prepared in coordination with other Contractors and other trades.

C. Warranty: Submit manufacturer warranty and ensure that forms have been completed in
Owner 's name and registered with manufacturer.

1.06 QUALITY ASSURANCE
A. Instruments used by the Contractor shall be accurately calibrated and maintained in good

working condition.
B. Products and test instruments used shall be subject to approval of Architect/Engineer.
C. Products and test instruments used shall be provided by each respective Contractor.
D. Note that systems involved under this Contract heading shall be in accordance with applicable

requirements listed in NFPA Standard 90A.
E. Materials used in this Contract shall be those specified herein unless proposals for the use of

alternate materials have been submitted and accepted in writing, as provided hereinbefore.
Materials shall be strictly first grade of their kind and shall be new and in first-class condition
when installed. Damaged materials will be rejected and must be replaced by proper and



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Plumbing Materials & Methods  22 05 01 - 4 
February 07, 2025

acceptable materials. Materials shall be similar and in accordance with the provisions of this
Specification.

F. No materials or equipment may be installed under this contract heading which do not meet the
approval of the authorities having jurisdiction. Specific materials may have certain restrictions or
exclusions as to their usage, including where they may not be located. Such regulations shall
be adhered to where applicable. The requirements and regulations of the local and state
building codes and regulations currently adopted shall be adhered to.

G. Piping systems shall be installed by workmen having skills acquired by working at the trade
which is recognized as necessary for competency.

H. Pressure piping systems installed shall conform to the requirements of the State piping and
welding codes where applicable.

1.07 PROJECT CONDITIONS
A. Unless otherwise stipulated under a particular heading, the following rules relative to

responsibilities of the several Contractors and subcontractors will apply.
1. Each Contractor shall install roughing-in work pertaining to his trade for connection of

Work performed under other Sections of these Specifications.
B. Certain areas will be designated for the storage of materials and equipment and cooperation

with the Owner in minimizing interference with existing operations will be mandatory.
1. Where possible, store materials inside and protected from weather. Where necessary to

store outside, elevate above grade and enclose with durable, waterproof wrapping.
2. Follow manufacturer's instructions for receiving, inspecting, handling, storage, and

protection of products prior to final installation
C. Equipment Clearances and Requirements

1. For many items of equipment described in these Specifications, several manufacturers are
listed. The manufacturer listed on the drawings is the make on which the layout was
based and on which clearances, service required electrical, and plumbing characteristics,
etc., have been checked. Additional manufacturers listed are considered acceptable.

2. Due to the possibility of restrictions imposed by space limitations, the responsibility for
resolving conflicts resulting from the use of equipment other than first named shall rest
with the equipment supplier and the Contractor. Submittals for this equipment will be
considered as a statement that clearances for access, service, maintenance, etc., have
been checked and found adequate.

3. Alternate equipment or the equipment of additional manufacturers named in these
documents shall meet Base Bid Specifications. In the event such equipment or any
equipment which the bidder proposes to furnish, deviates from the requirements of
equipment first named regarding electric service, power wiring, control wiring, plumbing or
piping, sound attenuation, or vibration damping, it shall be the responsibility of the bidder
to include in his price a sufficient sum to cover additional costs or charges resulting
therefrom.

D. In general, the piping shown on the Drawings shall be considered as diagrammatic for
clearness in indicating the general run and connections required, and may not be shown in its
true position. The piping and equipment may have to be offset, lowered or raised, as required,
or as directed at the site in order to accommodate field conditions.

1.08 SUPERVISION AND COOPERATION
A. Work done by the Contractor under this Division shall include the services of an experienced

superintendent, who shall be constantly in charge of the work, together with the qualified
journeymen, helpers, and laborers required to properly unload, install, connect, adjust, start,
and operate, and test the Work involved, including related equipment and materials furnished
under other contracts or by the Owner.
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B. A Pre-Installation meeting shall convene one week  before starting work of this section.
1.09 WARRANTY

A. See Section 01 7000 - Closeout Procedures, for additional warranty requirements.
B. Correct defective Work within a one  year period after Date of Substantial Completion.

PART 2 PRODUCTS
2.01 MATERIALS

A. Provide motors and starter/disconnect switches having the voltage and electrical characteristics
of the service available and where denoted on Drawings or as required.
1. All motors shall be high efficiency type.

2.02 ESCUTCHEONS AND PLATES
A. Provide approved plates around each pipe passing through walls, floors, partitions, and ceilings

when piping is exposed to view and on exterior of building. Plates shall be chrome-plated metal
and sized to cover exposed ends of pipe insulation and pipe sleeves.

B. Floor plates shall be split-type, heavy chrome-plated and securely attached to the pipe.
2.03 PIPE SLEEVES

A. Steel pipe sleeves shall be fabricated from Schedule 40 galvanized steel pipe.
B. Sleeves for copper piping shall be of compatible material to prevent interaction of piping

materials.
PART 3 EXECUTION
3.01 INSTALLATION

A. Lubrication and Packing
1. Rotating and reciprocating equipment requiring lubrication shall be lubricated with the

correct grade, type, and quantity of lubricant before being placed in service.
2. Each shaft containing a packing gland shall be checked for condition by backing the

packing gland off and examining for proper grade, amount, and type of packing as
recommended by the manufacturer. Upgrade to proper standards as required.

3. Maintain lubrication gaskets and packing during construction and assure that at the time of
acceptance by the Owner are in first-class operating conditions.

B. Motors, Starters, Controls, and Wiring
1. Alignment of motors, that are factory coupled or mounted and field coupled and mounted,

shall be performed by the equipment manufacturer and shall be rechecked after
connections have been made and after 48 hours of operation in designed service.

2. Starter/disconnects, controls, and wiring shall be coordinated with the appropriate
Contractors and completed as required by these Documents.

C. Cutting and Patching
1. Cutting and drilling of walls, slabs, and structural members, required in conjunction with

Work under this Section, shall be done under the supervision of the Architect/Engineer.
Work shall be neatly done, removing no unnecessary material. Holes, openings, etc., shall
be located where they will not weaken the structure. No beams, joists, etc., shall be cut
without the written consent of the Architect/Engineer.

2. Cutting of holes in masonry and concrete shall be performed with a core drill to minimize
spalling, and limit damage to wall. Locations shall be accurately determined and checked,
and the appropriate drill bit shall be used to minimize hole size.

3. Sleeves or thimbles for holes as well as escutcheons and trim plates shall be provided.
Installation shall permit free movement of pipe.
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4. Patching of work, where necessary, is to be done by a mechanic of the appropriate trade.
Unless otherwise noted, patching for Work performed under this Section shall be
immediately repaired as part of the Work of this Section.

D. Pipe Sleeves: Install pipe sleeves where piping passes through walls, floors, ceilings, and
roofs.
1. Do not install sleeves through structural members of work, except as detailed on

Drawings, or as reviewed and approved by Architect/Engineer.
2. Install sleeves accurately centered on pipe runs.
3. Size sleeves so that piping and insulation (if any) will have free movement in sleeve,

including allowance for thermal expansion; but not less than 2 pipe sizes larger than
piping run.

4. Where insulation includes vapor barrier jacket, provide sleeve with sufficient clearance for
installation.

5. Install length of sleeve equal to thickness of construction penetrated, and finish flush to
surface; except floor sleeves.

6. Extend floor sleeves 1/4 inch above level floor finish, and 3/4 inch above floor finish
sloped to drain unless otherwise noted.

7. Provide temporary support of sleeves during placement of concrete and other work
around sleeves, and provide temporary closure to prevent concrete and other materials
from entering sleeves.

8. Where insulated piping passes through fire barriers, stop insulation at barrier for fire
barrier penetration seal.

9. Where piping passes through non-fire rated, or non-waterproof, partitions, floors, and
walls, apply pipe insulation continuous through pipe sleeves.

10. Do not install sleeves through suspended ceilings.
11. Caulk non-fire rated sleeves with sealant.

E. Protection
1. Provide proper protection to the building during the execution of Work involved under this

contract heading.
2. This protection shall include covering apparatus, building surfaces, and other materials to

protect same from dirt; adequate temporary connections to protect apparatus from
damage and required shielding to protect finished parts of the building. The following shall
apply where applicable:
a. Protect finished floors from chips and cutting oil by the use of metal chip receiving

pans and oilproof floor covers.
b. Protect equipment and finished surfaces from welding and cutting spatters with

baffles and spatter blankets.
c. Protect equipment and finished surfaces from paint droppings, insulation adhesive,

and sizing droppings, etc., by use of drop cloths.
3. Pumps, motors, fans, and other rotating/reciprocating equipment stored for this Project

shall be adequately protected with openings, bearings, etc., covered to exclude dust and
moisture. Stock piled pipe, valves, fittings, ductwork, etc., shall be placed on dunnage and
protected from weather and from entry of foreign material.

4. During installation and until final connections are made, piping and ductwork shall be
protected against entry of foreign matter. Equipment connections shall be carefully sealed
until the actual time of system tie-in.

F. Accessibility
1. Provide a union or flange in the piping at each screwed or welded valve, device, or item of

equipment, and elsewhere as required for accessibility of repair. Each union shall be so
installed as to permit the removal of item without disconnection of any piping except at the
union.
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3.02 CONCRETE HOUSEKEEPING PADS
A. Contractor shall refer to Specification Section 03 3000 for requirements of concrete

housekeeping pads.
3.03 EMERGENCY REPAIRS OR OPERATION

A. The Owner reserves the right to make emergency repairs and protection of the equipment and
systems in operation without voiding the Contractor's guarantee bond or relieving the
Contractor of his responsibility during the bonding period.

3.04 PROVISIONS FOR LATER INSTALLATIONS
A. Where work cannot be installed as the structure is being erected, the Contractor for such work

shall provide and arrange for the building-in of boxes, sleeves, inserts, fixtures, and devices
necessary to permit installation of the omitted work during later phases of construction. The
Contractor shall arrange for layout, chases, holes, and other openings which must be provided
in masonry, concrete, and other work.

B. The Contractor shall be responsible for becoming informed of the nature and arrangement of
the materials and construction to which his work attached or passes through.

3.05 FINAL COMPLETION
A. Work shall be cleaned prior to Substantial Completion of the Work.
B. Retouch or repaint factory painted prime and finish coats where scratched or damaged.

Whenever retouching will not be satisfactory, in the opinion of the Architect/Engineer, the
Architect/Engineer has the option to require complete repainting until the desired appearance is
obtained.

C. The Contractor shall clean equipment; restore damaged materials, remove grease, oil
chemical, paint spots, and stains; and leave the Work in condition acceptable to Owner and
Architect/Engineer.

D. On completion of his Work, the Contractor shall remove and see that each of his subcontractors
removes from the site tools, equipment, surplus materials, and rubbish pertaining to his
operations, and pay cost for such removal and disposition.

E. Contractor shall explain all components of the plumbing system and demonstrate their
operation and maintenance to the owner's representative.
1. All demonstrations and training shall be video-taped by the Division 22 Plumbing

Contractor. Two copies shall be turned over to the owner's representative.
3.06 COORDINATION DRAWINGS

A. Division 23 Mechanical contractor shall be responsible for creating Coordination drawings.
Division 22 Plumbing contractor shall coordinate plumbing piping layout including plumbing
mains, vent piping mains with Division 23 Mechanical contractor to include work on
coordination drawings.
1. All coordination drawings are to be created with a 3D modeling software that is compatible

with Autodesk Navisworks.
3.07 MAINTENANCE AND OPERATING MANUALS AND INSTRUCTIONS

A. Comply with Section 01 7800 and the following:
B. Bind the written operating instructions, shop drawings, equipment catalog cuts, and

manufacturer's instructions into the binder with each section separated by tabbed dividers.
Material to be assembled as follows:
1. First Page --Title of Job, Owner, Address, Date of submittal, Name of Contractor, and

Name of Architect/Engineer. Emergency operating instructions and/or list of service
organizations (including address and telephone numbers) capable of rendering
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emergency service on 24 hour calls.
2. Second page--Index
3. Sections--Each section shall include a subsection with a tab divider. The tab shall list the

contents of the the divided section. There shall be a subsection that contains the following
information:
a. Written list of items requiring service and either state the service needed or refer to

the manufacturer's data in the binder that described the proper service.
b. A copy of the approved shop drawing for all systems, equipment, and components

(clearly marked for item furnished).
c. A copy of each manufacturer's operating instructions with an index at the beginning of

the section.
d. A list of equipment used on the job, Contractor's purchase order numbers, supplier's

name, and address.
4. Maintenance and operating manuals and instructions shall be also forwarded in electronic

format via USB flash drive. Folders shall be created for each section and subfolder for
each fixture and/or equipment required for the project.

3.08 RECORD DRAWINGS
A. The Contractor shall keep a running record of each change and deviation from the Drawings.

Record shall be kept clean and undamaged upon a set of Drawings used for no other purpose.
Upon completion of the Project, the Contractor shall submit to the Architect/Engineer one
complete set of drawings which have been corrected to show deviations plus "Project Record
Drawing" and the Contractor's letterhead type information. With the submittal shall be 2 sets of
prints made from the corrected drawings.
1. CADD drawing option may be used by Contractor. Disks with specific Drawings are

available from Architect/Engineer.
B. Record Drawings shall show:

1. Size, type, and capacity of materials, devices, or pieces of equipment.
2. Location of devices or pieces of equipment.
3. Routing of piping (above and below grade), or other building services.

C. These drawings shall also record the location of concealed piping by indication of measured
dimensions to each such line from readily identifiable and accessible walls or corners of the
building.

D. Record drawings must be complete and accurate with regard to concealed piping, like
equipment, or devices. Unless record drawings are sufficiently accurate to permit immediate
location and identification of concealed work with a minimum of cutting, record drawings will be
considered inadequate and the contract work deemed incomplete.

END OF SECTION
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SECTION 22 05 19
METERS AND GAGES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pressure gauges and pressure gauge taps.
B. Thermometers and thermometer wells.

1.02 RELATED REQUIREMENTS
A. Section 01 3329 - Sustainable Design Reporting
B. Section 22 1005 - Plumbing Piping

1.03 REFERENCE STANDARDS
A. ASME B40.100 - Pressure Gauges and Gauge Attachments; 2013.
B. ASME MFC-3M - Measurement of Fluid Flow in Pipes Using Orifice, Nozzle, and Venturi; 2004

(Reaffirmed 2017).
C. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers; 2014.
D. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers; 2014

(Reapproved 2021).
E. UL 404 - Gauges, Indicating Pressure, for Compressed Gas Service; Current Edition, Including

All Revisions.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide list that indicates use, operating range, total range and location for

manufactured components.
PART 2  PRODUCTS
2.01 PRESSURE GAUGES

A. Manufacturers:
1. Trerice.
2. Ashcroft.
3. Weiss.
4. Dwyer Instruments, Inc:  www.dwyer-inst.com.
5. Moeller Instrument Company, Inc:  www.moellerinstrument.com.
6. Omega Engineering, Inc:  www.omega.com.
7. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Pressure Gauges:  ASME B40.100, UL 393  drawn stainless steel case, phosphor bronze
bourdon tube, rotary brass movement, brass socket, with front recalibration adjustment, black
scale on white background.
1. Case:  Steel with brass bourdon tube.
2. Size:  4-1/2 inch diameter.
3. Mid-Scale Accuracy:  One percent.
4. Scale:  Psi .
5. Range:  0-100 psi.
6. Gauges shall have 1/4 inch NPT bottom connection.  Each gauge shall have a Trerice

#735-2 or approved equal Brass Needle Valve 1/4 inch NPT for positive shut-off.  #872-2
or approved equal Trerice Pressure Snubber 1/4 inch NPT must be installed wherever
pulsation occurs.
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2.02 GAS PRESSURE GAUGES
A. Manufacturers:

1. Trerice.
2. Ashcroft.
3. Weiss.
4. Dwyer Instruments, Inc:  www.dwyer-inst.com.
5. Moeller Instrument Company, Inc:  www.moellerinstrument.com.
6. Omega Engineering, Inc:  www.omega.com.
7. McMaster-Carr. .
8. Substitutions:  See Section 01 60 00 - Product Requirements .

B. Pressure Gauges:  ASME B40.100, UL 393  drawn stainless steel case, phosphor bronze
bourdon tube, rotary brass movement, brass socket, with front recalibration adjustment, black
scale on white background.
1. Case:  Steel with brass bourdon tube .
2. Size:  2-1/2 inch  diameter.
3. Mid-Scale Accuracy:  One  percent.
4. Scale:  inches of water column .
5. Range:  0-30 inches of water column.
6. Gauges shall have 1/4 inch NPT bottom connection.  Each gauge shall have a Trerice

#760 or approved equal Brass Needle Valve 1/4 inch NPT for positive shut-off.  #872-1 or
approved equal Trerice Pressure Snubber 1/4 inch NPT must be installed wherever
pulsation occurs.

2.03 STEM TYPE THERMOMETERS
A. Manufacturers:

1. Miljoco.
2. Trerice.
3. Ashcroft.
4. Weiss.
5. Dwyer Instruments, Inc:  www.dwyer-inst.com/#sle.
6. Omega Engineering, Inc:  www.omega.com/#sle.
7. Weksler Glass Thermometer Corp :  www.wekslerglass.com/#sle.
8. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Thermometer:  ASTM E 1, adjustable angle, red or blue appearing, non-toxic, spirit filled, lens
front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with positive
locking device.
1. Size:  9 inch scale.
2. Window:  Clear Lexan.
3. Size:  9 inch  scale.
4. Window:  Clear glass .
5. Stem:  3/4 inch NPT brass.
6. Accuracy:  2 percentper ASTM E77.
7. Calibration:  Degrees F.
8. Range:  0-200 Degrees F.

2.04 DIAL THERMOMETERS
A. Manufacturers:

1. Miljoco.
2. Trerice.
3. Ashcroft.
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4. Weiss.
5. Dwyer Instruments, Inc:  www.dwyer-inst.com/#sle.
6. Omega Engineering, Inc:  www.omega.com/#sle.
7. Weksler Glass Thermometer Corp :  www.wekslerglass.com/#sle.
8. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Thermometers - Fixed Mounting:  Dial type bimetallic actuated; ASTM E1; stainless steel case,
silicone fluid damping, white with black markings and black pointer, hermetically sealed lens,
stainless steel stem.
1. Size:  5 inch diameter dial.
2. Lens:  Clear glass.
3. Size:  5 inch  diameter dial.
4. Lens:  Clear glass .
5. Accuracy:  1 percent.
6. Calibration:  Degrees F.
7. Range:  0-200 Degrees F.

C. Thermometers - Adjustable Angle:  Dial type bimetallic actuated; ASTM E1; stainless steel
case, adjustable angle with front recalibration, silicone fluid damping, white with black markings
and black pointer, hermetically sealed lens, stainless steel stem.
1. Size:  5 inch diameter dial.
2. Size:  3 inch  diameter dial.
3. Lens:  Clear glass.
4. Accuracy:  1 percent.
5. Calibration:  Degrees F.
6. Range:  0-200 Degrees F.

2.05 THERMOMETER SUPPORTS
A. Socket:  Brass separable sockets for thermometer stems with or without extensions as

required, and with cap and chain.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller

than 2-1/2 inch for installation of thermometer sockets.  Ensure sockets allow clearance from
insulation.

C. Provide instruments with scale ranges selected according to service with largest appropriate
scale.

D. Install gauges and thermometers in locations where they are easily read from normal operating
level.  Install vertical to 45 degrees off vertical.

E. Adjust gauges and thermometers to final angle, clean windows and lenses, and calibrate to
zero.

F. Locate test plugs adjacent thermometers and thermometer sockets.
1. Plumbing:  Thermometers shall be installed with range up to 180 degrees at the following

locations:
a. Domestic water heater inlet and outlet.
b. Domestic hot water storage tank outlet.
c. Domestic hot water thermostatic mixing valves inlet and outlet.

G. Locate test plugs and pressure gauges.
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1. Plumbing:  Pressure Gauges shall be installed with range up to 150 psi at the following
locations:
a. At inlet and outlet of main Reduced Pressure Backflow Preventer.
b. At inlet to expansion tanks.
c. At outlet of circulating pumps.

END OF SECTION
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SECTION 22 05 53
PLUMBING IDENTIFICATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nameplates.
B. Tags.
C. Pipe markers.

1.02 RELATED REQUIREMENTS
A. Section 09 91 23 - Interior Painting:  Identification painting.
B. Section 22 1005 - Plumbing Piping.

1.03 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2007.
B. ASME A13.1 - Scheme for the Identification of Piping Systems; 2007.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.
C. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,

function, and valve manufacturer's name and model number.
D. Product Data:  Provide manufacturers catalog literature for each product required.
E. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Seton Identification Products
B. Brady Corporation
C. Champion America, Inc
D. Brimar, Inc.
E. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 NAMEPLATES
A. Description:  Laminated three-layer plastic or aluminum with engraved letters.

1. Letter Color:  White.
2. Letter Height:  1/4 inch.
3. Background Color:  Black.

2.03 TAGS
A. Metal Tags:  Brass with Engraved letters; letters to be filled with black ink; tag size minimum 1-

1/2 inch diameter with smooth edges.
B. Each valve shall have identifying letter(s) designating the system and an identifying sequential

number designating the unit, such CW-# for cold water lines and HW-# for hot water lines.
 Identifying letters for piping systems shall be as follows:
1. CW - Domestic Cold Water Supply
2. HW - Domestic Hot Water Supply
3. NG - Natural Gas
4. AIR - Compressed Air
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C. Chart:  Typewritten letter size list in anodized aluminum frame.  Five copies (or sets) of valve
tag charts of valves shall be furnished by each respective Contractor; said charts shall include
the following items:
1. Valve Identification
2. Room Location (Owner Room Number)
3. Room Location (Drawing Sheet Room Number)
4. Purpose

D. Mount one set of valve tag charts in an anodized aluminum frame with plastic and secured on a
wall in the mechanical room or as otherwise directed.   Second set of charts to be prepared for
"trouble shooting".  The third, fourth, and fifth charts shall be bound into the operating and
maintenance manuals.

2.04 PIPE MARKERS
A. Comply with ASME A13.1.
B. Plastic Pipe Markers:  Factory fabricated, flexible, semi-rigid plastic, preformed to fit around

pipe or pipe covering; minimum information indicating flow direction arrow and identification of
fluid being conveyed.

C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing
and printed markings.

D. Underground Plastic Pipe Markers:  Bright colored continuously printed plastic ribbon tape,
minimum 6 inches wide by 4 mil thick, manufactured for direct burial service.

E. Color code as follows:
1. Potable, Cooling, Boiler, Feed, Other Water:  Green with white letters.
2. Fire Quenching Fluids:  Red with white letters.
3. Flammable Fluids (Gases):  Yellow with black letters.
4. Compressed Air:  Blue with white letters.

2.05 CEILING TAGS
A. Description:  3/4 inch diameter colored, pressure-sensitive adhesive paper circles.  Apply

circles to ceiling grid below location of system equipment per following code.
B. Description:  Steel with 3/4 inch diameter color coded head or 1/2 inch diameter colored,

pressure-sensitive adhesive paper circles.  Apply circles to ceiling grid below location of system
equipment per following code.

C. Color code as follows:
1. Plumbing Valves:  Green.

PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
3.02 INSTALLATION

A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply
with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags with corrosion resistant chain.
C. Install plastic pipe markers in accordance with manufacturer's instructions.
D. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's

instructions.
E. Install plastic tape pipe markers with lettering facing down to allow for identification from ground

level.
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F. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above
buried pipe.

G. Identify water heaters, hot water storage tank, and expansion tank with plastic nameplates or
aluminum nameplates.  Small devices, such as in-line pumps, may be identified with tags.

H. Identify valves in main and branch piping with tags.
I. Identify piping, concealed or exposed, with plastic pipe markers.  Use tags on piping 3/4 inch

diameter and smaller.  Identify service, flow direction, and pressure (where applicable).  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.

J. Provide ceiling tags to locate valves above T-bar type panel ceilings.  Locate on ceiling grid
below location of system equipment.

END OF SECTION
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SECTION 22 07 17
PIPING SAFETY COVERS

PART 1  GENERAL
2.01 SECTION INCLUDES

A. Piping Safety Covers.
2.02 RELATED REQUIREMENTS

A. Section 01 3329 - Sustainable Design Reporting
B. Section 22 07 19 - Plumbing Piping Insulation.
C. Section 22 10 05 - Plumbing Piping.

2.03 REFERENCE STANDARDS
A. ANSI/ICC A117.1 - American National Standard for Accessible and Usable Buildings and

Facilities; International Code Council; 1998.
B. ASTM C 177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal

Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2004.
C. ASTM D 635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of

Plastics in a Horizontal Position; 2003.
D. ASTM D 2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2005.
E. UL 94 - Tests for Flammability of Plastic Materials for Parts in Devices and Appliances;

Underwriters Laboratories Inc.; 1996.
2.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's descriptive literature for products specified in this section.
C. Shop Drawings:  Indicate locations and configurations of piping insulation for indicated

plumbing configurations.
D. Manufacturer's printed installation instructions for each specified product.

2.05 DELIVERY, STORAGE, AND HANDLING
A. Store products of this section in manufacturer's unopened packaging until installation; maintain

storage conditions for products in accordance with manufacturer's recommendations.
PART 2  PRODUCTS
3.01 MANUFACTURERS

A. Truebro, Inc.
B. Dearborn Safety Series
C. McGuire Manufacturing, Inc.
D. Plumberex
E. Keeney Manufacturing Co.
F. Proflo.
G. Zurn.
H. Substitutions:  See Section 01 60 00 - Product Requirements.
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3.02 PIPING INSULATION ACCESSORIES
A. Provide products that comply with the following:

1. Americans With Disabilities Act (ADA), Article 4.19.4.
2. ANSI/ICC A117.1, American National Standard for Accessible Buildings and Facilities.
3. BOCA Basic Building Code.
4. Requirements of applicable building code.

B. Piping Safety Covers:
1. Characteristics:  Three-piece molded assembly, minimum 1/8 inch wall thickness, with

internal ribs to provide air space between piping and piping insulation jacket, molded to
receive manufacturer's snap-clip fasteners.

2. Vinyl Material:  Impact-resistant and stain-resistant molded closed-cell anti-microbial vinyl
compound, UV-stable, non-fading, non yellowing; having the following performance
characteristics:
a. Burning Characteristics:  0 seconds Average Time of Burning (ATB), 0 mm Area of

Burning (AEB), when tested in accordance with ASTM D 635.
b. Thermal Conductivity:  K-value 1.17, when tested in accordance with ASTM C 177.
c. Indentation Hardness:  60, minimum, when tested in accordance with ASTM D 2240,

using Type A durometer.
3. Trap Assembly Cover:  Three-piece assembly, with removable clean-out nut enclosure.
4. Angle Stop Covers:  Formed with hinged cap for access to valve without requiring cover

removal.
5. Configurations:  In accordance with manufacturer's product data for project piping

configurations indicated on drawings.
6. Color:  China White, gloss finish; paintable.
7. Fasteners:  Manufacturer's standard re-usable snap-clip fasteners; wire-tie fasteners not

permitted.
PART 3  EXECUTION
4.01 EXAMINATION

A. Verify that piping configurations are correct type for piping cover component configurations
specified.

4.02 INSTALLATION
A. Install products of this section in accordance with manufacturer's printed installation

instructions.
4.03 PROTECTION OF INSTALLED PRODUCTS

A. Do not allow damage to installed products by subsequent construction activities; protect
products until Substantial Completion.

END OF SECTION
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SECTION 22 07 19
PLUMBING PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping insulation.
B. Jackets and accessories.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.
B. Section 22 10 05 - Plumbing Piping:  Placement of hangers and hanger inserts.

1.03 REFERENCE STANDARDS
A. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation;

2017.
B. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular

Thermal Insulation in Sheet and Tubular Form; 2020.
C. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2019.
D. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2017, with Editorial

Revision (2018).
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
F. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;

National Fire Protection Association; 2006.
G. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current

Edition, Including All Revisions.
H. ASHRAE Standard 90.1 - Energy Standard for Buildings Except Low-Rise Residential

Buildings.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide product description, thermal characteristics, list of materials and

thickness for each service, and locations.
C. Manufacturer's Instructions:  Indicate installation 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 not less than three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site, labeled with manufacturer's identification, product property

performance, and thickness.
PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84, UL 723, or NFPA 255.
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2.02 GLASS FIBER
A. Manufacturers:

1. Johns Manville Corporation :  www.jm.com/#sle.
2. Knauf Fiber Glass
3. Owens Corning Corp
4. Manson
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Insulation:  ASTM C547 ; rigid molded, noncombustible, end grain adhered to jacket.
1. K Value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature:  850 degrees F.
3. Maximum moisture absorption:  5 percent by weight.

C. Vapor Barrier Jacket:  White Kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-
inches.

D. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
E. All joints to be sealed with factory-applied, self-seal lap and butt strips.

2.03 FLEXIBLE ELASTOMERIC FOAM INSULATION
A. Manufacturers:

1. Aeroflex USA, Inc; Aerocell
2. Armacell LLC
3. K-Flex USA LLC
4. Nomaco.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Insulation material shall be an EPDM rubber, flexible, closed-cell elastomeric insulation in
tubular or sheet form.  The product will be tested for and meet or exceed the requirements
defined in ASTM C 534.

C. EPDM elastomeric insulation material shall be manufactured without the use of CFC's, HFC's
or HCFC's.

D. EPDM elastomeric insulation shall have a flame-spread index of 25 or less and a smoke-
developed index of 50 or less when tested in accordance with ASTM E 84, for all products
through 2” thickness.  Product to be suitable for use from -297F to 300F continuous service
temperature, per ASTM C 411.

E. EPDM elastomeric insulation shall have a maximum thermal conductivity of 0.245 Btu-in./h-ft2
F at a 75 F mean temperature when tested in accordance with ASTM C 177 or ASTM C 518.

F. EPDM elastomeric insulation shall have a maximum water vapor transmission of 0.03 perm-
inches when tested in accordance with ASTM E 96, Procedure A, latest revision.

G. Product must exhibit long-term UV resistance, when unfinished in outdoor installations, per
ASTM G 7 and ASTM G 90.

H. EPDM elastomeric insulation must not contribute to external stress corrosion cracking as when
tested by ASTM C 692.

I. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.
 Accessories and adhesives shall not detract from any of the system ratings as specified above.

2.04 JACKETS
A. PVC Plastic.

1. Manufacturers:
a. Knauf
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b. Owens Corning Corp
c. Johns Manville International, Inc
d. Certainteed Corp
e. Zeston 2000
f. PROTO PVC Corp.
g. VentureClad
h. Speedline Corp.
i. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Jacket:  One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature:  0 degrees F.
b. Maximum Service Temperature:  150 degrees F.
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in

accordance with ASTM E96/E96M.
d. Thickness:  10 mil.
e. Connections:  Brush on welding adhesive.

B. Aluminum Jacket:  ASTM B209 (ASTM B209M) formed aluminum sheet.
1. Thickness:  0.016 inch sheet.
2. Finish:  Smooth.
3. Joining:  Longitudinal slip joints and 2 inch laps.
4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner.
5. Metal Jacket Bands:  3/8 inch wide; 0.015 inch 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 in accordance with manufacturer's instructions.
B. Install in accordance with the Midwest Insulation Contractors Association (MICA), National

Commercial and Insulation Standard.
C. All insulation shall be applied so that there is no fiberglass exposed to the return air plenum.  All

fiberglass insulation, including all exposed edges, shall be coated, or mylar or other suitable
material shall be provided between fiberglass and the air stream.

D. Exposed Piping:  Locate insulation and cover seams in least visible locations.
E. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including

fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion
joints.

F. Glass fiber insulated pipes conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing

longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive, Hi/Low Temp Inserts,
and PVC fitting covers.

G. Glass fiber insulated pipes conveying fluids above ambient temperature:
1. Provide standard jackets, with vapor barrier, factory-applied or field-applied.  Secure with

self-sealing longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with
outward clinch expanding staples.
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2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

H. Inserts and Shields:
1. Application:  Piping 1/2 inches  diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert Location:  Between support shield and piping and under the finish jacket.
4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining

insulation; may be factory fabricated.
5. Insert Material:  Hydrous calcium silicate insulation or other heavy density insulating

material suitable for the planned temperature range.
I. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish

at supports, protrusions, and interruptions.  At fire separations, refer to Section 07 84 00.
J. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 5 feet above

finished floor):  Finish with PVC jacket and fitting covers.
K. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with

insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement.  Cover with PVC or aluminum jacket with seams located on bottom side
of horizontal piping.

3.03 SCHEDULES
A. Plumbing Systems:

1. Domestic Hot Water Supply:
a. Glass Fiber Insulation:

1) Pipe Size Range:  1 1/4 inch and less:
(a) Thickness:  1 inch.

2) Pipe Size Range:  1 1/2 inch and above:
(a) 1 1/2 inch.

b. Flexible Elastomeric Foam Insulation:
1) Pipe Size Range:  1 1/4 inch and below:

(a) Thickness:  3/4 inch .
2) Pipe Size Range 1 1/2 inch and above:

(a) Thickness:  1 inch.
2. Domestic Cold Water:

a. Glass Fiber Insulation:
1) Pipe Size Range:  All sizes.

(a) Thickness:  1 inch.
b. Flexible Elastomeric Foam Insulation:

1) Pipe Size Range:  1 1/4 inch and below:
(a) Thickness:  3/4 inch .

2) Pipe Size Range:  1 1/2 inch and above
(a) Thickness:  1 inch

END OF SECTION
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SECTION 22 10 05
PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pipe, pipe fittings, specialties, and connections for piping systems.
1. Sanitary sewer.
2. Domestic water.
3. Natural Gas.
4. Flanges, unions, and couplings.
5. Pipe hangers and supports.
6. Valves.
7. Check.
8. Relief valves.
9. Strainers.

B. Testing and Repair
C. Disinfection of Domestic Water Piping System
D. Service Connections

1.02 RELATED REQUIREMENTS
A. Section 31 23 16  - Excavation .
B. Section 31 23 23  - Fill .
C. Section 31 23 16.13  - Trenching .
D. Section 33 13 00  - Disinfecting of Water Utility Distribution .
E. Section 07 84 00 - Firestopping.
F. Section 08 31 00 - Access Doors and Panels.
G. Section 09 91 23 - Interior Painting.
H. Section 22 05 53 - Plumbing Identification.
I. Section 22 07 19 - Plumbing Piping Insulation.
J. Section 31 23 16 - Excavation.
K. Section 33 01 10.58 - DISINFECTION OF WATER DISTRIBUTION.

1.03 REFERENCE STANDARDS
A. ASME B31.2 - Fuel Gas Piping; The American Society of Mechanical Engineers ; 1968 .
B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products; 2017.
C. ASME BPVC-IV - Boiler and Pressure Vessel Code, Section IV - Rules for Construction of

Heating Boilers; 2019.
D. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for

Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing
Operators; 2021.

E. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

F. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.
G. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and

Copper Alloy Tube; 2016.
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H. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper
Alloy Tube and Fittings; 2016.

I. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2015, with Editorial Revision (2018).

J. ASTM D2680 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) and Poly(Vinyl
Chloride) (PVC) Composite Sewer Piping; 2001 (Reapproved 2014).

K. AWWA C651 - Disinfecting Water Mains; 2014.
L. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation; 2018.
M. NSF 61 - Drinking Water System Components - Health Effects; 2022, with Errata.
N. NSF 372 - Drinking Water System Components - Lead Content; 2022.
O. MSS SP-89 - Pipe Hangers and Supports - Fabrication and Installation Practices;

Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.; 2003 .
P. ANSI/ASME Section 9, AWS D10.9 and D1.1 National Certified Pipe Welding Bureau.
Q. ANSI B16.18 - Soldering Procedures.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide

manufacturers catalog information.  Indicate valve data and ratings.
C. Project Record Documents: Record actual locations of valves  and pipe routings above ceiling

and below floor.
1.05 QUALITY ASSURANCE

A. Maintain one copy  of drawings on project site to mark pipe routings and valve locations.
B. Valves:  Manufacturer's name and pressure rating marked on valve body.
C. Welding Materials and Procedures:  Comply with ASME BPVC-IX and applicable state labor

regulations.
D. Welder Qualifications:  Certified in accordance with ASME BPVC-IX.
E. Identify pipe with marking including size, ASTM material classification, ASTM specification,

potable water certification, water pressure rating.
F. All piping shall be American made and shall comply with the Buy American Provision of the

ARRA.
1.06 REGULATORY REQUIREMENTS

A. Perform Work in accordance with State of Ohio  plumbing code.
B. Conform to applicable  code for installation of backflow prevention devices.
C. Provide certificate of compliance from authority having jurisdiction  indicating approval of

installation of backflow prevention devices.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.
C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until

installation.
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D. Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

1.08 FIELD CONDITIONS
A. Do not install underground piping when bedding is wet or frozen.

PART 2  PRODUCTS
2.01 SANITARY SEWER AND VENT PIPING

A. PVC Pipe: Schedule 40 solid wall, ASTM D1785, ASTM D2665 or ASTM D3034.
1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.
3. Joints: No Hub, CISPI-310 compression type with ASTM C 564 neoprene gaskets and

stainless steel clamp and shield assembly.
B. PVC piping shall only be used in under ground applications.  All plumbing chases shall be cast

iron unless completely sealed off to the plenum space.
2.02 DOMESTIC WATER PIPING

A. Copper Tube: ASTM B88 (ASTM B88M), Type L (B).
1. Fittings: ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.

All fittings shall be lead free and conform to NSF-61-G.
2. Joints:  ASTM B32, alloy Sn95 solder.
3. Joints: Copper press fittings. Fittings to conform to ASME B16.18, cast copper alloy or

ASME B16.22, wrought copper and bronze. All fittings shall be lead free and conform to
NSF-61-G.

4. Solders and flux:  ASTM B828,  ASTM B813 , containing 0.2% lead or less.  
B. Copper Press Fittings:

1. Material:
a. Press Fittings: Copper press fittings shall conform to the material and sizing

requirements of ASME B16.18 or ASME B16.22. O-rings for copper press fittings
shall be EPDM. All fittings shall be lead free and conform to NSF-61-G.

2. Installation: Copper press fittings shall be made in accordance with the manufacturers
installation instructions. The tubing shall be fully inserted into the fitting and the tubing
marked at the shoulder of the fitting. The fittings alignment shall be checked against the
mark on the tubing to assure the tubing is fully inserted into the fitting. The joints shall be
pressed using the tool approved by the manufacturer.

2.03 NATURAL GAS PIPING
A. Polyethylene Pipe: ASTM D 2513, SDR 11.

1. Fittings: ASTM D 2683 or ASTM D 2513 socket type.
2. Joints: Fusion welded.
3. Polyethylene pipe shall only be used for buried piping. Install per gas company

requirements. Provide a tracer wire.
B. Steel Pipe: ASTM A 53/A 53M Schedule 40 black. Piping smaller than 1/2 inch NPS will not be

allowed.
1. Pipe size 2" and above: Fittings:  ASME B16.3, malleable iron, or ASTM A234/A234M ,

wrought steel welding type.
2. Joints and fittings:  For pipe sizes 4" and under, cold press mechanical joint fitting shall

conform to material requirements of ASTM A420 or ASME B16.3 and performance criteria
of IAPMO PS117.  Sealing elements for press fittings shall be HBNR.  Sealing elements
shall be factory installed or an alternative supplied by fitting manufacturer.
a. Approved Manufacturers
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1) Viega:  MegaPress
2) Apollo:  PowerPress
3) Substitutions:  See Section 01 60 00 - Product Requirements .

3. Pipe size 1-1/2" and below: Joints: NFPA 54, threaded or welded to ASME B31.1.
C. Provide 1/2 inch elastomeric insulation around all gas piping in walls and through floors.
D. All gas piping shall be accessible.

2.04 FLANGES, UNIONS, AND COUPLINGS
A. Unions for Pipe Sizes 3 Inches and Under:

1. Ferrous pipe:  Class 150 malleable iron threaded unions.
2. Copper tube and pipe:  Class 150 bronze unions with soldered joints.

B. Flanges for Pipe Size Over 1 Inch:
1. Ferrous Pipe:  Class 150 malleable iron threaded or forged steel slip-on flanges;

preformed neoprene gaskets.
2. Copper Tube and Pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets.

C. Grooved and Shouldered Pipe End Couplings:
1. Housing: Malleable iron clamps to engage and lock, designed to permit some angular

deflection, contraction, and expansion; steel bolts, nuts, and washers; galvanized for
galvanized pipe.

2. Sealing gasket: "C" shape composition sealing gasket.
D. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end,

water impervious isolation barrier.
2.05 PIPE HANGERS AND SUPPORTS

A. Plumbing Piping - Drain, Waste, Storm, and Vent:
1. Conform to ASME B31.9 .
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split

ring.
3. Hangers for Pipe Sizes 2 Inches  and Over: Carbon steel, adjustable swivel, clevis.
4. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
5. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
6. 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, copper plated.

B. Plumbing Piping - Water, Gas, Compressed Air:
1. Conform to ASME B31.9 .
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split

ring.
3. Hangers for Pipe Sizes 2 Inches  and Over: Carbon steel, adjustable swivel, clevis.
4. Multiple or Trapeze Hangers: Steel channels with welded supports or spacers and hanger

rods.
5. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
6. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel

clamp.
7. Structural Supports shall be beam clamps, sloped beam clamps, or strap in strut mount

hangers.
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a. Arrange all mechanical supports to prevent eccentric loading of joists and joist
girders. Locate supports at joist panel points.

b. If support must occur between panel joints, then threaded rods shall be dropped from
both panel points, an adequate angle to both, and then the support attached to the
angle is required.

c. Unless specifically indicated or approved by Garmann Miller & Associates Inc. do not
provide support from roof decks or floor decks.

8. Vertical Support: Steel riser clamp.
9. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor

flange, and concrete pier or steel support.
10. Floor Support for Hot Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, locknut,

nipple, floor flange, and concrete pier or steel support.
11. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.
12. Rooftop Supports for Low-Slope Roofs:  Steel pedestals with bases that rest on top of

roofing membrane, not requiring any attachment to the roof structure and not penetrating
the roofing assembly, with support fixtures as specified; and as follows:
a. Bases:  High density polypropylene or UV resistant rubber.
b. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing

assembly.
c. Steel Components:  Stainless steel, or carbon steel hot-dip galvanized after

fabrication in accordance with ASTM A123/A123M.
d. Attachment/Support Fixtures:  As recommended by manufacturer, same type as

indicated for equivalent indoor hangers and supports; corrosion resistant material.
e. Height:  Provide minimum clearance of 6 inches  under pipe to top of roofing.

C. Copper tubing 1/2 inch to 2 inch: When attached directly to copper piping or tubing, hangers
shall be equipped with permanently attached factory liner of high compression factor,
chemically treated to resist moisture, abrasion, heat, cold and vermin. Liner shall be felt or
equally approvable material, or hangers shall be copper plated. Lined or plated hangers not
required when hanger is oversized to cover an insulated line.

2.06 GLOBE VALVES
A. Manufacturers:

1. Conbraco Industries / Apollo Valves .
2. Nibco, Inc.
3. Crane Co. - Valve Division.
4. Hammond.
5. Watts.
6. Milwaukee Valve Company .
7. Kitz.
8. Substitutions: See Section 01 60 00 - Product Requirements .

B. Up To and Including 2 Inches
1. Valves shall be Class 150 and manufactured in accordance with MSS SP 80; body and

bonnet are to be of bronze ASTM B-62. Stems shall be of dezincification-resistant silicone
bronze ASTM B-371 or low zinc alloy B-99, non asbestos packing, TFE seat disc and
malleable or ductile iron handwheel. Where higher operating pressures approach 150 PSI,
Class 150 union bonnet valves of like construction will be used. Valve ends may be
threaded or solder type.

C. 2-1/2 Inches and Larger
1. Valves to be Class 125 manufactured in accordance to MSS SP 85, flanged, bolted

bonnet, OS&Y, iron body, bronze trimmed, with body and bonnet conforming to ASTM A-
126 class B cast iron. Packing and gaskets to be non-asbestos. Provide chain wheel
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operators for valves 6 inches and larger mounted over 8 feet above floor.
2.07 BALL VALVES

A. Manufacturers:
1. Apollo Valves :  www.apollovalves.com/#sle.
2. Conbraco Industries / Apollo Valves .
3. Crane Co. - Valve Division.
4. Hammond.
5. Watts.
6. Milwaukee Valve Company.
7. Jomar Valve
8. Kitz.
9. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Construction, 4 Inches and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze or ductile
iron body, 304 stainless steel or chrome plated brass ball, regular port, teflon seats and stuffing
box ring, blow-out proof stem, lever handle with balancing stops, threaded or grooved ends with
union.

C. Valves shall be rated 150 psi CWP and 600 psi non-shock WOG and will have 2 piece cast
bronze lead free bodies conforming to NSF-61-G and ISO 6509, TFE seats, full port, separate
packnut with adjustable stem packing, anti-blowout stems and chrome plated bronze ball. Valve
ends shall have full depth ANSI threads or extended solder connections and be manufactured
to comply with MSS SP-110.
1. Valves shall have a permanent marking on valve body identifying valve as lead free in

conformance with NSF-61-G.
D. Valve handles shall be lever type, metal handle with epoxy coated finish. Plastic handles will

not be approved.
1. Where piping is insulated, ball valves shall be equipped with 2" extended handles of non-

thermal conductive material. Also provide a protective sleeve that allows operation of the
valve without breaking the vapor seal or disturbing the insulation. Memory stops, which
are fully adjustable after insulation is applied, shall be included.

2.08 PLUG VALVES
A. Manufacturers:

1. Conbraco Industries / Apollo Valves .
2. Crane Co. - Valve Division.
3. Hammond.
4. Watts.
5. Milwaukee Valve Company .
6. Kitz.
7. Homestead
8. Nordstrom
9. Substitutions: See Section 01 60 00 - Product Requirements .

B. Construction 2-1/2 Inches and Larger:  ANSI B16.1, 175 psi CWP, cast iron body and plug,
pressure lubricated, teflon or Buna N packing, flanged or grooved ends. Provide lever operator
with set screw.

2.09 BUTTERFLY VALVES
A. Manufacturers:

1. Apollo Valves :  www.apollovalves.com/#sle.
2. Victaulic
3. Conbraco Industries / Apollo Valves .
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4. Hammond Valve .
5. Crane Valve .
6. Watts.
7. Milwaukee Valve Company .
8. Kitz.
9. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Valves shall be lug of I.P.S. grooved body style manufactured in accordance with MSS SP-67
rated at least 200 psi non-shock cold water working pressure. Body to have 2 inch extended
neck for insulating and to be cast iron or ductile iron. Valve to have aluminum bronze alloy disc
with EPDM rubber seat and seals; or EPDM rubber encapsulated disc with polymer coated
body. Stem shall be 400 series stainless steel and shall not have exposed stem to disc
fasteners. Sizes 2 inch - 6 inch shall be lever operated with 10 position throttling plate; sizes 8
inch and larger shall have gear operators. Lug style and grooved style shall be capable for use
as isolation valves and recommended by the manufacturer for dead-end service at full pressure
without the need for downstream flanges.

2.10 SWING CHECK VALVES
A. Manufacturers:

1. Hammond Valve .
2. Conbraco Industries / Apollo Valves.
3. Crane Co. - Valve Division.
4. Watts.
5. Milwaukee Valve Company .
6. Kitz.
7. Substitutions: See Section 01 60 00 - Product Requirements .

B. Up to 2 Inches :
1. Valves shall be Y-Pattern swing-type manufactured in accordance with MSS SP-80 Class

150, bronze ASTM B-62 lead free bodies conforming to NSF-61-G with TFE seat disc.
Where higher operating pressures approach 150 psi, Class 150 valves of like construction
shall be used. Valve ends may be threaded or solder type.

C. Over 2 Inches :
1. For horizontal lines shall be swing-type manufactured in accordance with MSS SP-71

Class 125, flanged, ASTM A-126 Class B, cast iron body with bronze trim, non-asbestos
gasket. For vertical lines or pump discharge, valves shall be wafer or lug style, in line,
spring actuated lift check manufactured in accordance with MSS SP-126. Body shall be
cast iron ASTM A-126, Class B with stainless steel spring, bronze disc plates, rubber seat

2.11 SPRING LOADED CHECK VALVES
A. Manufacturers:

1. Hammond Valve .
2. Conbraco Industries / Apollo Valves .
3. Crane Valve .
4. Watts.
5. Milwaukee Valve Company .
6. Kitz.
7. Substitutions: See Section 01 60 00 - Product Requirements .

B. Class 125 , iron body, bronze lead free trim conforming to NSF-61-G , stainless steel springs,
bronze disc, Buna N  seals, wafer style ends.

2.12 RELIEF VALVES
A. Pressure Relief:
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1. Manufacturers:
a. Cla-Val Co 
b. Henry Technologies 
c. Watts Regulator Company 
d. Conbraco Industries / Apollo Valves
e. Caleffi
f. Substitutions: See Section 01 60 00 - Product Requirements .

2. ANSI Z21.22 certified, bronze body, teflon seat, steel stem and springs, automatic, direct
pressure actuated.

B. Temperature and Pressure Relief:
1. Manufacturers:

a. Cla-Val Co 
b. Henry Technologies 
c. Watts Regulator Company 
d. Conbraco Industries / Apollo Valves
e. Caleffi
f. Substitutions: See Section 01 60 00 - Product Requirements .

2. ANSI Z21.22 certified, bronze lead free body conforming to NSF-61-G, teflon seat,
stainless steel stem and springs, automatic, direct pressure actuated, temperature relief
maximum 210 degrees F, capacity ASME (BPV IV) certified and labelled.

C. Vacuum Relief:
1. Manufacturers:

a. Cla-Val Co 
b. Henry Technologies 
c. Watts Regulator Company 
d. Conbraco Industries / Apollo Valves
e. Caleffi
f. Substitutions: See Section 01 60 00 - Product Requirements .

2. ANSI Z21.22 certified, brass lead free body conforming to NSF-61, silicon washer,
stainless steel stem and springs, automatic, direct vacuum relief maximum 250 degrees F,
capacity ASME (BPV IV) certified and labelled.

2.13 GAS PRESSURE REGULATOR
A. Manufacturers:

1. Sensus
2. Fisher
3. Equimeter (Invensys).
4. Rockwell.
5. Maxitrol.
6. Substitutions: See Section 01600 - Product Requirements .

B. All gas pressure regulators shall be installed to meet or exceed the requirements of NFPA 54.
C. Gas regulators shall be die cast steel diaphragm, stainless steel interchangeable orifices, cast

iron body, Buna-N with nylon fabric insert diaphragm.
D. Main control gas pressure regulators shall provide gas at maximum and minimum capacities

indicated to reduce gas line pressure from 2 psi to 7 inch W.C. Refer to Drawings for additional
requirements.

E. Monitoring gas pressure regulator to be same model and construction as Main control gas
regulator.

F. All gas pressure regulators shall be valved to allow for service.
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G. See drawings for Building Gas Regulator installation detail.
2.14 STRAINERS

A. Manufacturers:
1. Mueller.
2. Armstrong International, Inc.
3. Nibco, Inc
4. Sarco.
5. Hoffman.
6. Metalflex.
7. Conbraco Industries / Apollo Valves
8. Substitutions: See Section 01 60 00 - Product Requirements .

B. Size 2 inch  and Under:
1. Threaded bronze body, lead free conforming to NSF-61-G, for 200 psi CWP, Y pattern

with 1/32 inch  stainless steel perforated screen.
2. Class 125, threaded bronze lead free bodyor iron body 400 psi CWP, Y pattern with 1/32

inch  stainless steel perforated screen.
C. Size 1-1/2 inch  to 4 inch :

1. Class 125, flanged iron body, Y pattern with 1/16 inch  stainless steel perforated screen.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that excavations are to required grade, dry, and not over-excavated.
3.02 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.

3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to

walls.
D. Install piping to maintain headroom, conserve space, and not interfere with use of space.

Coordinate all installation with all other trades.
E. Group piping whenever practical at common elevations.
F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected

equipment.
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 are not exposed. Coordinate size and location of access doors

with Section 08 31 00. 
I. Establish elevations of buried piping outside the building to ensure not less than 4 ft of cover for

domestic water piping.
J. Install vent piping penetrating roofed areas to maintain integrity of roof assembly and insulate

roof penetration with spray foam . Vent piping termination through the roof to be cast iron no-
hub. Paint vent through roof to color as selected by Architect/Engineer.
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K. Where pipe support members are welded to structural building framing, scrape, brush clean,
and apply one coat of zinc rich primer to welding.

L. Provide support for utility meters in accordance with requirements of utility companies.
M. Excavate in accordance with Section 31 23 16.
N. Install valves with stems upright or horizontal, not inverted. All valve handles shall be easily

accessible.
O. Pipe vents from gas pressure reducing valves to outdoors and terminate in weather proof hood

or turn down elbow with insect screen.
P. Install water piping to ASME B31.9.
Q. Test all gas piping per NFPA 54.
R. Unions and valves are not permitted in the gas piping in a return air plenum.
S. Provide 1/2" elastomeric insulation around all piping in walls and through floors.
T. Copper Pipe and Tube:  Make soldered joints in accordance with ASTM B828, using specified

solder, and flux meeting ASTM B813; in potable water systems use flux also complying with
NSF 61 and NSF 372.

U. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.
V. Sleeve pipes passing through partitions, walls and floors.
W. Inserts:

1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of

reinforced concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4

inches.
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt

with recessed square steel plate and nut above slab.
X. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9.
2. Bent hanger rods will not be allowed. Provide swivel type clamps to avoid bent hanger

rods.
3. Support horizontal piping as scheduled. No pipe or duct shall be hung from another pipe,

pipes or electrical conduit.
4. Install hangers to provide minimum 1/2 inch space between finished covering and

adjacent work.
5. Place hangers within 12 inches of each horizontal elbow.
6. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe

movement without disengagement of supported pipe.
7. Support vertical piping at every other floor.  Support riser piping independently of

connected horizontal piping.
8. Where several pipes can be installed in parallel and at same elevation, provide multiple or

trapeze hangers.
9. Provide copper plated hangers and supports for copper piping.
10. Prime coat exposed steel hangers and supports.  Hangers and supports located in crawl

spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.
11. Support cast iron drainage piping at every joint.
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3.04 APPLICATION
A. Use grooved mechanical couplings and fasteners only in accessible locations.
B. Install press fittings using only the manufacturers approved press fitting equipment.
C. Install unions downstream of valves and at equipment or apparatus connections.
D. Install brass male adapters each side of valves in copper piped system.  Solder adapters to

pipe.
E. Install ball  valves for shut-off and to isolate equipment, part of systems, or vertical risers. Gate

valves will not be allowed on this project.
F. Install globe valves for throttling, bypass, or manual flow control services.
G. Provide check valves on cold water inlet to water heater, on hot water return connection to cold

water line and as shown on drawings.
H. Provide plug valves in natural  gas systems for shut-off service. Gas valves 2" and smaller may

be 1/4 turn ball valves.
3.05 TOLERANCES

A. Drainage Piping:  Establish invert elevations within 1/2 inch vertically of location indicated and
slope to drain at minimum of 1/8 inch per foot slope.

3.06 TESTING AND REPAIR
A. Upon completion of each respective piping/ductwork system, but prior to insulating, covering, or

backfilling, each system shall be thoroughly cleaned and flushed to remove construction dirt
and foreign matter.

B. Test Piping as Specified Herein
1. No piping work shall be concealed or covered until it has been inspected and approved by

the project inspector, who shall be notified when the Work is ready for inspection. Work
shall be completely installed and tested as required by this Contract and Ordinances of
the local Municipality and shall be leaktight to the satisfaction of those making the
inspection and the Architect/ Engineer.

2. In general, pressure tests shall be applied to piping. In no case shall piping be subject to
pressure exceeding its rating. Defective work shall be promptly repaired or replaced and
test shall be repeated until the particular system and component parts thereof receive
approval of the Architect/Engineer.

3. Provide temporary equipment for testing, including pump, blower, and gauges. Test piping
system before insulation is installed and remove control devices before testing. Test each
natural section of each piping system independently, but do not use piping system valves
or to isolate sections where test pressure exceeds valve pressure rating.

4. Repair piping system sections which fail required piping test by disassembly and
reinstallation, using new materials to extent required to overcome leakage. Do not use
chemicals, stopleak compounds, mastics, or other temporary repair methods.

5. Drain test water from piping systems after testing and repair work has been completed.
6. Pressure for Testing of Piping Systems shall be as follows:

a. Domestic Cold Water, Hot Water, and Non-Potable Water Piping
1) Piping shall be tested and results approved by Architect/Engineer prior to

application of insulation.
2) Piping system shall be capped and subjected to a static water pressure of 50

psig above operating pressure and a minimum of 125 psig, and pressure
maintained for 4 hours with no leaks or loss in pressure.

3) Test source shall be isolated before conducting pressure tests.
b. Sewer, Soil, and Waste Piping
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1) Soil and waste piping shall be plugged and subjected to not less than a 10 foot
head of water. Water column shall be maintained for 2 hours with no leaks.

2) Where subject to freezing, use air or smoke test for not less than 30 minutes
and as required by code.

c. Natural Gas Piping
1) Per NFPA #54, state and local utility codes.

7. Accurately record and report methods of testing, times, and dates of test, witnesses to the
test, and the results of the test. Test reports shall be neatly typewritten on standard 8-1/2
inch by 11 inch sheets and submitted in 5 copies to Architect/Engineer for approval within
5 days after test has been performed.

C. Damage resulting from tests shall be repaired or damaged materials replaced, to satisfaction of
Architect/Engineer, and at no cost to Owner.

3.07 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM
A. Disinfect water distribution system in accordance with Section 33 01 10.58.
B. Prior to starting work, verify system is complete, flushed and clean.
C. Ensure acidity (pH) of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda

or soda ash) or acid (hydrochloric).
D. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to

obtain 50 to 80 mg/L residual.
E. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15

percent of outlets.
F. Maintain disinfectant in system for 24 hours.
G. If final disinfectant residual tests less than 25 mg/L, repeat treatment.
H. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.
I. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water

entry, and analyze in accordance with AWWA C651.
3.08 SERVICE CONNECTIONS

A. Provide new sanitary sewer services.  Before commencing work check invert elevations
required for sewer connections, confirm inverts and ensure that these can be properly
connected with slope for drainage and cover to avoid freezing.

B. Provide new water service complete with approved strainer, reduced pressure backflow
preventer and   shutoff valves.

C. Provide new gas service as noted on construction documents. Coordinate requirements with
Dominion East Ohio Gas Company .

3.09 SCHEDULES
A. Pipe Hanger Spacing:

1. Metal Piping:
a. Pipe Size:  1/2 inches to 1-1/4 inches:

1) Maximum Hanger Spacing:  6.5 ft.
2) Hanger Rod Diameter:  3/8 inches.

b. Pipe Size:  1-1/2 inches to 2 inches:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  3/8 inch.

c. Pipe Size:  2-1/2 inches to 3 inches:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  1/2 inch.
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d. Pipe Size:  4 inches to 6 inches:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  5/8 inch.

2. Copper Piping
a. Pipe size: Up to 1 inch

1) Maximum hanger spacing: 5 ft.
2) Hanger rod diameter: 3/8 inch

b. Pipe size: 1-1/4 inch to 2 inch
1) Maximum hanger spacing: 8 ft.
2) Hanger rod diameter: 3/8 inch

c. Pipe size: 2-1/2 inch
1) Maximum hanger spacing: 9 ft.
2) Hanger rod diameter: 1/2 inch

d. Pipe size: 3 inch to 4 inch
1) Maximum hanger spacing: 10 ft.
2) Hanger rod diameter: 1/2 inch

3. Plastic Piping:
a. All Sizes:

1) Maximum Hanger Spacing:  6 ft.
2) Hanger Rod Diameter:  3/8 inch.

END OF SECTION
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SECTION 22 10 06
PLUMBING PIPING SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Floor drains.
B. Cleanouts.
C. Hose bibbs.
D. Hydrants.
E. Backflow preventers.
F. Water hammer arrestors / Shock Absorbers.
G. Mixing valves.
H. Trap Primers.
I. Trap Seal Protection Devices
J. Sumps and Interceptors.
K. Water Meter.

1.02 RELATED REQUIREMENTS
A. Section 22 10 05 - Plumbing Piping.
B. Section 22 40 00 - Plumbing Fixtures.

1.03 REFERENCE STANDARDS
A. ASME A112.6.3 - Floor and Trench Drains; 2019.
B. ASSE 1011 - Performance Requirements for Hose Connection Vacuum Breakers; 2017.
C. ASSE 1013 - Performance Requirements for Reduced Pressure Principle Backflow Preventers

and Reduced Pressure Principle Fire Protection Backflow Preventers; 2011.
D. ASSE 1019 - Performance Requirements for Wall Hydrant with Backflow Protection and Freeze

Resistance; 2011 (Reaffirmed 2016).
E. ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices; 2015.
F. DIN EN 1433 - Drainage Channels for Vehicular and Pedestrian Areas - Classification, Design

and Testing Requirements; Marking and Evaluation of Conformity; 2005.
G. NSF 61 - Drinking Water System Components - Health Effects; 2022, with Errata.
H. NSF 372 - Drinking Water System Components - Lead Content; 2022.
I. PDI-WH 201 - Water Hammer Arresters; 2017.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes.
C. Shop Drawings:  Indicate dimensions, weights, and placement of openings and holes.
D. Certificates:  Certify that grease interceptors meet or exceed specified requirements.
E. 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 not less than three years documented experience.
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1.06 DELIVERY, STORAGE, AND HANDLING
A. Accept specialties on site in original factory packaging.  Inspect for damage.

1.07 EXTRA MATERIALS
A. Supply for Owner 's use in maintenance of project:

1. Two loose keys for each outside wall hydrants and indoor hose bibbs.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Specialties in Potable Water Supply Systems:  Provide products that comply with NSF 61 and
NSF 372 for maximum lead content.

2.02 DRAINS
A. Manufacturers:

1. Zurn Industries, Inc.
2. Wade.
3. Josam Company .
4. Jay R. Smith Manufacturing Company .
5. Watts Regulator Company .
6. MIFAB
7. Sioux Chief
8. ABT, Inc
9. Hubell, Inc.
10. Froet Industries
11. Eric'sons Dura Trech
12. ACO, Inc
13. Substitutions:  See Section 01 60 00 - Product Requirements .

B. Floor Drain (FD):
1. ASME A112.21.1; cast iron two piece body with double drainage flange, weep holes, and

round, adjustable nickel-bronze strainer.
C. Trench Drain (TD)

1. High density polyethylene structural composite drain channel with bottom slope.  Provide
with epoxy coated steel frame.  All sections shall include integral top frame, interlocking
ends and radiused bottom.  Combination tie-down/leveling devices as required.

2. Grate:  Epoxy Coated Ductile Iron Grate - Heavy Duty Class C 
a. Reference Standard:  DIN EN 1433 

3. Refer to schedule on drawings for length of drains required.
4. Provide with quantity two fiberglass trench shovels designed specifically for use with the

trench drain system without damaging the interior walls of the trench. Shovel blade shall
be laminated using same glass-filled polyester fiberglass material found in the trench drain
system. Equal to Zurn model Z-812.

2.03 CLEANOUTS
A. Manufacturers:

1. Wade
2. Jay R. Smith Manufacturing Company 
3. Josam Company 
4. Zurn Industries, Inc
5. Watts Regulator Company .
6. MIFAB
7. Sioux Chief
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8. Neenah
9. Substitutions:  See Section 01 60 00 - Product Requirements .

B. Cleanouts at Exterior Surfaced Areas (RH):
1. Round cast nickel bronze access frame and non-skid cover.

C. Cleanouts at Interior Finished Floor Areas (CO):
1. Heavy Duty cast iron, inside caulking, with adjustable heavy duty cast round tops.  

D. Cleanouts at Interior Finished Wall Areas (WCO):
1. Concealed screw plug with countersunk wrench hole and stainless steel screwed flush

cover.
2.04 HOSE BIBBS

A. Manufacturers:
1. Zurn Industries, Inc
2. Woodford.
3. Acorn Engineering Company.
4. Wade.
5. Josam.
6. Jay R. Smith Manufacturing Company .
7. Watts Regulator Company .
8. MIFAB
9. Substitutions:  See Section 01 60 00 - Product Requirements .

B. Interior Hose Bibbs:
1. ASSE 1019; self-draining type with chrome plated  wall plate  hose thread spout,

handwheel , and integral  vacuum breaker.
2. Refer to fixture schedule on drawings for additional requirements.

2.05 HYDRANTS
A. Manufacturers:

1. Zurn Industries, Inc
2. Woodford.
3. Acorn Engineering Company.
4. Wade.
5. Josam.
6. Jay R. Smith Manufacturing Company .
7. Watts Regulator Company .
8. MIFAB
9. Substitutions:  See Section 01 60 00 - Product Requirements .

B. Wall Hydrants:
1. ASSE 1019; freeze resistant, self-draining type with chrome plated wall plate  lockable

recessed box hose thread spout, lockshield and removable key, and integral vacuum
breaker.

2. Refer to fixture schedule on drawings for additional requirements.
3. Seal recessed box wall penetration air and water tight with clear silicone caulk on top and

sides. Do not seal the bottom edge. It should be left open  to allow for draining.
2.06 BACKFLOW PREVENTERS

A. Manufacturers:
1. Zurn Wilkins
2. ITT Lawler.
3. Watts Regulator Company 
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4. Conbraco Industries/ Apollo Valves
5. Caleffi
6. Substitutions:  See Section 01 60 00 - Product Requirements .

B. Reduced Pressure Backflow Preventer:  HVAC / Domestic water 3/4 inch to 2 inch.
1. ASSE 1013; lead free bronze body with lead free bronze internal parts, and stainless steel

springs; two independently operating, spring loaded check valves; diaphragm type
differential pressure relief valve located between check valves; third check valve that
opens under back pressure in case of diaphragm failure; non-threaded vent outlet;
assembled with two ball valves, strainer, and four test cocks.  Pipe relief to nearest floor
drain.  All components shall be lead free in compliance with NSF-61-G.

2.07 WATER HAMMER ARRESTORS  / SHOCK ABSORBER
A. Manufacturers:

1. Jay R. Smith Manufacturing Company .
2. Zurn Industries, Inc.
3. Watts Regulator Company .
4. Wade.
5. Josam.
6. MIFAB
7. Oatey
8. Precision Plumbing Products
9. Substitutions:  See Section 01 60 00 - Product Requirements .

B. Water Hammer Arrestors:
1. Stainless Steel or Copper  construction, ASSE Listed, Piston or Bellow  type sized in

accordance with PDI-WH 201, precharged suitable for operation in temperature range 34
to 250 degrees F and maximum 150 psi  working pressure.

2.08 TRAP PRIMERS
A. Manufacturers:

1. Precision Plumbing Products; Model Oregon #1
2. Jay R. Smith Manufacturing Company .
3. Watts Regulator Company .
4. Zurn Industries, Inc.
5. Wade.
6. Josam.
7. MIFAB
8. Substitutions:  See Section 01600 - Product Requirements .

B. Trap Primers
1. Diaphragm operated primer which delivers fresh water to floor drains by sensing a

pressure drop in water line.
2. Provide trap primer for floor drains as required by State and Local codes.  Connect floor

drain to a flush valve or solenoid valve.  Extend 1/2" piping from trap primer to floor drain
connection below finish floor.  Provide distribution manifold for multiple floor drain
connections to one trap primer.

2.09 TRAP SEAL PROTECTION DEVICES
A. As an alternate to the trap primers for floor drains, a trap seal protection device can be used as

allowed per the OBC, section 106.7.1
B. Manufacturers:

1. Sureseal
2. Mifab
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3. Oatey
4. Green Drain, Inc.
5. Zurn
6. Substitutions:  See section 01 6000 - Product Requirements

C. Construction:  Mechanical device shall be an inline floor drain trap sealer, ASSE 1072 or IPC
09.1 listed.  Body shall be constructed of ABS plastic.  Diaphragm and sealing gasket to be
constructed of neoprene rubber.  Compression fitting sealing gasket 80 durometer.

2.10 SUMP AND INTERCEPTORS
A. Manufacturers:

1. ACO International ; Model ____ .
2. Jay R. Smith Manufacturing Company ; ____ :  www.jayrsmith.com.
3. Zurn Industries, LLC ; ____ :  www.zurn.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements .

B. Oil Interceptors:
1. Construction:

a. Chemical Resistant High Density Polyethylene.
b. Alternate Material:  High Strength, mild carbon steel to ASTM specifications and

coated both inside and outside with high solids polyurethane.
c. Ratings:  The Grease Interceptor shall meet the IAPMO standards for sanitary

systems and ASSHTO structural requirements.  It shall be H-20 load rated when
installed in accordance with manufacturer's installation details.

d. Rough-in:  Refer to detail on drawings.
e. Cover:  Heavy duty, Traffic rated cover equal to Neenah R-6462-EH.
f. Unit Rating:  Refer to drawings for unit size and capacity.
g. Anchor:  Manufacturer to provide required deadman and anchor straps as required

for anchoring of tank.
2.11 MIXING VALVES

A. Mixing Valves:
1. Manufacturers:

a. Powers.
b. Symmons
c. Lawler
d. Bradley
e. Acorn
f. Conbraco Industries/ Apollo Valves
g. Caleffi
h. Arm
i. Leonard Valve Company 
j. Guardian
k. Morris Group International
l. Substitutions:  See Section 01 60 00 - Product Requirements .

2. Lavatory thermostatic mixing valve:  Nickel plated brass/bronze lead free body conforming
to NSF-61-G.  Adjustable hand knob to allow for exact temperature adjustment.  Meet the
performance requirements of ASSE 1070 and CSA B125 certified.  Capable to provide
tempered water to multiple lavatories.

3. Accessories:
a. Check valve on inlets.
b. Volume control shut-off valve on outlet.
c. Stem thermometer on inlets and outlet.  Not required for lavatory mixing valve.
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d. Strainer stop checks on inlets.
2.12 WATER METER

A. Water Meter to be purchased from the City of Tipp City Utilities Department .  Coordinate size
and requirements with the village utilities department.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with

mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage
system.

C. Encase exterior cleanouts in concrete flush with grade.
D. Install floor cleanouts at elevation to accommodate finished floor.
E. Install approved potable water protection devices on plumbing lines where contamination of

domestic water may occur; on janitor rooms, flush valves, interior and exterior hose bibs.
F. Pipe relief from backflow preventer to nearest drain.
G. Install water hammer arrestors complete with accessible isolation valve on hot and cold water

supply piping to lavatories, sinks, service sinks, washing machine boxes, and flush valves
serving water closets and urinals .  All water hammer arrestors shall be accessible above the
ceiling.

H. Thermostatic mixing valves shall be installed where and as denoted on the Drawings to mix hot
and cold water, delivering a mixture at a constant temperature.

I. Install mixing valves at +5'-0" above finished floor.
J. Install lavatory thermostatic mixing valves serving single lavs directly below the lavatory.

 Locate as high as possible below lavatory.
K. Install lavatory thermostatic mixing valves serving multiple lavs above lay-in ceiling.  Locate as

to provide maintenance access.
L. Install trap primers for floor drains per state codes.  Refer to detail on drawings for installation

requirements.
M. Install all drains at 99'-11-1/2" elevation (Finish Floor = 100'-0") unless noted otherwise on

drawings.  Install floor drains in shower areas to accommodate a floor slope of 1:48.  The
minimum height of the floor drain shall be 99'-11-1/2".

END OF SECTION
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SECTION 22 15 00
COMPRESSED-AIR SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Air compressor.
B. System filters.
C. Air receivers.
D. Pipe and fittings.
E. Unions and couplings.
F. Pressure reducing stations.
G. Air outlets.

1.02 RELATED REQUIREMENTS
A. Section 22 05 23 - General-Duty Valves for Plumbing Piping.
B. Section 22 05 48 - Vibration and Seismic Controls for Plumbing Piping and Equipment.
C. Section 22 05 53 - Plumbing Identification.

1.03 REFERENCE STANDARDS
A. ASME BPVC - Boiler and Pressure Vessel Code; 2015.
B. ASME B31.3 - Process Piping; 2020.
C. ASME B31.3 - Process Piping; 2020.
D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
1.04 SUBMITTALS

A. Operation Data:  Submit for pressure reducing station.
B. Maintenance Data:  Submit for pressure reducing station.
C. 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 type of products
specified in this section, with minimum three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Accept air compressor from owner, and additional equipment on site in factory fabricated

containers with shipping skids and plastic pipe end protectors in place.  Inspect for damage.
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.
F. Protect piping and equipment from weather and construction traffic.
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1.07 WARRANTY
PART 2  PRODUCTS
2.01 PIPE AND PIPE FITTINGS

A. Steel Pipe:  ASTM A53/A53M, Schedule 40 black.
1. Fittings:  ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding type.
2. Joints:  Threaded to ASME B31.1 .
3. Joints and fittings:  For pipe sizes 2" and under, cold press mechanical joint fitting shall

conform to material requirements of ASTM A420 or ASME B16.3 and performance criteria
of IAPMO PS117.  Sealing elements for press fittings shall be EPDM.  Sealing elements
shall be factory installed or an alternative supplied by fitting manufacturer.
a. Viega:  MegaPress
b. Apollo:  PowerPress
c. Substitutions:  See Section 01 60 00 - Product Requirements .

4. An approved new press tool shall be provided to the owner if using press fittings.  Press
tool shall be cordless with two lithium ion batteries, charging station and press jaws sizes
1/2", 3/4", 1", 1-1/4", 1-1/2" and 2" in size.

B. Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), drawn.
1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.
2. Joints:  ASTM B32, solder, Grade Sn95.

C. Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), annealed.
1. Mechanical Press Sealed Fittings:  Double pressed type, NSF 61 and NSF 372 approved

or certified, utilizing EPDM, non toxic synthetic rubber sealing elements.
a. Fittings 3/4" - 2":  ASME B31.3 - ASME B31.9, ASME B1.20.1, compression style,

nylon body with fiberglass reinforcement, blue color, 304 stainless steel bite ring,
nitrile o-ring.  

b. Manufacturers:
1) Apollo Valves :  www.apollovalves.com/#sle.
2) Viega LLC :  www.viega.com/#sle.
3) Substitutions:  See Section 01 60 00 - Product Requirements.

2. Joints:  Mechanically pressed.
D. Aluminum Tube:  ASME B31.3, 6063 alloy, T5 temper.

1. Manufacturers:
a. UniPipe Solutions :  
b. Rapid Air Compressed Air Systems:
c. AirCom Piping Systems:
d. Prevost Corporation :  www.prevostusa.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements .

2. Maximum Working Pressure:  230 psi .
3. Fittings and Joints 2-1/2 inch  and Smaller:

a. Fittings:  Comply with ASME B31.1 and ASME B31.3, aluminum or iron.
b. Joints:  Mechanical compression, coupling, push-connect bite ring coupling with

stainless steel clamping washer, or threading .
c. Gasket Material:  High nitrile rubber seal suitable for operating temperature range

from minus 4 to 176 degrees F.
2.02 VALVES

A. Ball Valves:
1. Manufacturers:

a. Conbraco Industries / Apollo Valves .
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b. Nibco, Inc.
c. Crane Co. - Valve Division.
d. Hammond.
e. Watts.
f. Milwaukee Valve Company .
g. Kitz
h. Substitutions:  See Section 01600 - Product Requirements .

2. 1, Class 150, 400 psi  CWP, bronze, two piece body, chrome plated brass ball, regular
port, teflon seats and stuffing box ring, blow-out proof stem, lever handle with balancing
stops , solder, threaded, or press  ends with union .

B. Swing Check Valves:
1. Manufacturers:

a. Conbraco Industries / Apollo Valves .
b. Nibco, Inc.
c. Crane Co. - Valve Division.
d. Hammond.
e. Watts.
f. Milwaukee Valve Company .
g. Kitz.
h. Substitutions:  See Section 01600 - Product Requirements .

2. 1, Class 125 , bronze body and cap, bronze swing disc with rubber seat, solder, threaded,
or press  ends.

C. Air Outlets:
1. Quick Connector:  3/8 inch  brass, snap on connector with self closing valve, Style M .
2. Quick Connector:  1/2 inch brass, snap  on connector with self closing valve, Style M

where noted on drawings.
2.03 UNIONS AND COUPLINGS

A. Unions:
1. Ferrous Pipe:  150 psi  malleable iron threaded unions with threaded or press joints.
2. Copper Tube and Pipe:  150 psi bronze unions with soldered joints.

B. Dielectric Connections:  Union with galvanized or plated steel threaded or press end, copper
solder end, water impervious isolation barrier.

C. Flexible Connector:  Neoprene with brass threaded connectors.
2.04 AIR COMPRESSOR

A. Manufacturers:
1. Ingersoll-Rand .
2. FS-Curtis, a brand of Curtis-Toledo, Inc; NxHE Series High Efficiency :

 us.fscurtis.com/#sle.
3. Quincy.
4. Campbell Hausfeld.
5. Speedaire.
6. Atlass - Copco.
7. California Air Tools
8. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Type:  Simplex  compressor unit consisting of air cooled  compressor, air receiver, neoprene
isolators, operating controls .

C. Screw Compressors:
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1. Unit:  Direct drive variable speed, rotary screw compressor with contact cooling, noise
entuation enclosure, control panel with touchscreen, built in diagnostics.

2. Motor:  Hybrid Permanent Magnet (HPM) motor.  Variable speed drive on main motor and
centrifugal fan motor.  95% minimum efficiency, 1.25 service factor, direct attachment of
HPM motor to primary rotor shaft.  Motor shall be capable of unlimited start/stops and be
capable of starting under a load.

3. Vibration Isolation:  Motor and compressor shall be mounted on sub-base anti-vibration
pads.

4. Lubrication System:  Ultra Coolant, 100% synthetic lubricant with 8,000 hour service life.
 System shall contain a 4 port thermostatic control valve to control quantity of coolant from
one of 4 sources (from the pressurized receiver/separator, from the valve to the cooler,
from the cooler, to the coolant filter).  Coolant shall be injected through a single port on the
female rotor side to ensure pre-sealing of rotor.  Coolant receiver / seperator shall
seperate coolant from air before entrance to a two-stage colaescing seperator capable of
removal of coolant down to 3 ppm.

5. Cooling System:  Air cooled sequential cooling system with an "coolant conditioner"
system  comprising of a combination of an inverter controlled cooling blower motor, and
coolant system to maintain proper lubricant temperature.  After cooler and oil cooler are to
be constructed of aluminum fin design.

6. Fan Motor:  TEFC high efficiency, low noise fan located behind the coolers.
7. Compressor/Capacity Control:  Unit shall be controlled by an intelligent microprocessor

capable of providing a turndown range to 35-61% at a system efficiency of 92% or greater.
Whenever system drops below minimum turndown, the control methodology shall turn the
compressor unit off to take advantage of the HPM motors ability of unlimited start/stops.
 Control shall be capable of automatic restart under a load.

8. Control panel:  Factory mounted NEMA ICS 4  panel with starter and refrigeration controls
including:
a. Non-fused molded case disconnect switch.
b. Single point power connection and grounding lug.
c. Anti-recycle timer.
d. Solid state overload relay for each compressor.
e. Phase loss/reversal monitor.
f. Cycle counter and hour meter per compressor.
g. Automatic shutdown on compressor overload.
h. Real-time electronic maintenance indicators and shutdown protection.

D. Capacity:
1. Refer to drawings for continious airflow delivery capacity.
2. Verify set discharge pressure with owner.

E. Electrical Characteristics:
1. Refer to drawings for size.

F. Motor:  NEMA MG 1 ____ .
G. Controls:

1. Pressure Switch:  Line voltage contactor to break at 100 psi with minimum differential of
20 psi.

H. Wiring Terminations:  Provide terminal lugs to match branch circuit conductor quantities, sizes,
and materials indicated.  Enclose terminal lugs in terminal box sized to NFPA 70.

I. Disconnect Switch:  Factory mount disconnect switch in control panel.
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2.05 AIR DRYERS
A. Type:  Self-contained mechanical refrigeration type complete with heat exchanger, refrigeration

compressor, automatic controls, moisture removal trap, internal wiring and piping, and full
refrigerant charge.

B. Air Connections:  Inlet and outlet connections at same level, factory insulated.
C. Heat Exchangers:  Air to air and refrigerant to air coils.  Provide heat exchangers with

automatic control system to bypass refrigeration system on low or no-load condition.
D. Moisture Separator:  Centrifugal type located at discharge of heat exchanger.
E. Refrigeration Unit:  Hermetically sealed type to operate continuously to maintain specified 21

degrees F dew point.  House unit in steel cabinet provided with access door and panel for
maintenance and inspection.

F. Accessories:  Air inlet temperature gauge, air inlet pressure gauge, on/off switch, high
temperature light, power on light, refrigerant gauge, air outlet temperature gauge, air outlet
pressure gauge.

G. Capacity:
1. Rated Air Flow:  55 cfm.
2. Inlet Air Pressure:  145 psi .
3. Pressure Differential from Inlet to Outlet:  Maximum 1.5 psi .

H. Electrical Characteristics:
1. 120  volts, single  phase, 60 Hz.
2. 20  amperes maximum fuse size .
3. See Section 26 05 83.

I. Motor:  See Section 22 05 13.
J. Wiring Terminations:  Provide terminal lugs to match branch circuit conductor quantities, sizes,

and materials indicated.  Enclose terminal lugs in terminal box sized to NFPA 70.
K. Disconnect Switch:  Factory mount disconnect switch in control panel.
L. Cord and Plug:  Provide unit with 6 foot cord and plug for connection to electric wiring system

including grounding connector.
2.06 UNIONS AND COUPLINGS

A. Unions:
1. Ferrous Pipe:  150 psi malleable iron threaded unions.
2. Copper Tube and Pipe:  150 psi bronze unions with soldered joints.

B. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end,
water impervious isolation barrier.

C. Flexible Connector:  Neoprene with brass threaded connectors.
2.07 PRESSURE REDUCING STATIONS

A. Regulator/Lube/Filter:  Consisting of adjustable regulator valve with gauge, provide lube and
replacable filter assembly.  Metal bowl construction, 3/8 NPT, manual drain.  

B. Valve Capacity:  Reduce pressure from 250psi to 30 psi , adjustable upwards from reduced
pressure.

2.08 CENTRIFIGUAL SEPARATOR / FILTER
A. High efficiency in-line separator core and glass fiber filter.  60 scfm capacity with 99% liquid

removal capacity and solid particle removal down to 3 microns.  Separator shall be equal to
Kaeser model KFS-60.
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2.09 GENERAL PURPOSE COALESCING FILTER
A. Coshocton:  General Purpose Coalescing filter, particulate removal down to 1.0 micron and

coalescing filtration down to 0.5 ppm per weight.
B. Tuscarawas:  General Purpose Coalescing filter, particulate removal down to 3.0 micron and

coalescing filtration down to 5.0 ppm per weight.
2.10 FILTER / REGULATOR STATION

A. Manufacturers
1. ARO
2. Ingersoll Rand
3. Balcrank
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Construction:  3/4" NPT, metal bowl with sight glass, polycarbonate regulator body, standard
dial, 0-140 psig pressure gauge, manual drain  

C. Filter:  5 micron
2.11 HOSE REEL

A. Heavy duty all steel construction with power spring hose return, 8 position locking rachet,
adjsutable outlet arm with four non-snag roller outlet, hose and hose stop.

B. Hose:  50 foot of 1/2 inch I.D. hose rated for 300 psi minimum.
2.12 AIR OUTLETS / QUICK COUPLERS

A. Manufacturers:
1. Parker; Model 25-F
2. Aero
3. Balcrank
4. Dyna-Quip
5. Foster
6. Hansen
7. Hoffman
8. Milton
9. Schrader
10. Graco
11. Substitutions: See Section 01 60 00 - Product Requirements .

B. Quick Connector: 1/2" inch  brass, snap-on connector with self closing valve, Style M . Verify
body size and type with the Owner before ordering. Provide (1) companion male quick coupler
per female quick coupler to the Owner.

C. Steel, 1/2 in. female pipe thread, 1/2 in. body. Verify body size and type with the Owner before
ordering. Provide (1) companion male quick coupler per female quick coupler to the Owner.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install equipment in accordance with manufacturer's instructions.
B. Install compressor unit on neoprene vibration isolators.  Level and bolt in place.
C. Make air cock and drain connection on horizontal casing.
D. Install line size ball valve and check valve on compressor discharge.
E. Install replaceable cartridge type filter silencer of adequate capacity for each compressor.
F. Connect condensate drains to nearest floor drain.
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G. Install valved drip connections at low points of piping system. See Section 22 05 23.
H. Install takeoffs to outlets from top of main, with shut off valve after takeoff.  Slope takeoff piping

to outlets.
I. Install compressed air couplings, female quick connectors, and pressure gauges where outlets

are indicated.
J. Install tees instead of elbows at changes in direction of piping.  Fit open end of each tee with

plug.
K. All piping routed to the exterior of the building shall be painted with weather resistant painting to

prevent rusting of piping and fittings.
L. Identify piping system and components.  See Section 22 05 53.

3.02 TESTING AND REPAIR
A. Upon completion of each respective piping system, but prior to insulating, covering, or

backfilling, each system shall be thoroughly cleaned and flushed to remove construction dirt
and foreign matter.

B. Test Piping as Specified Herein
1. No piping work shall be concealed or covered until it has been inspected and approved by

the project inspector, who shall be notified when the Work is ready for inspection.  Work
shall be completely installed and tested as required by this Contract and Ordinances of
the local Municipality and shall be leaktight to the satisfaction of those making the
inspection and the Architect/ Engineer.

2. In general, pressure tests shall be applied to piping.  In no case shall piping be subject to
pressure exceeding its rating.  Defective work shall be promptly repaired or replaced and
test shall be repeated until the particular system and component parts thereof receive
approval of the Architect/Engineer.

3. Provide temporary equipment for testing, including pump, blower, and gauges.  Test
piping system before insulation is installed and remove control devices before testing.
 Test each natural section of each piping system independently, but do not use piping
system valves or to isolate sections where test pressure exceeds valve pressure rating.

4. Repair piping system sections which fail required piping test by disassembly and
reinstallation, using new materials to extent required to overcome leakage.  Do not use
chemicals, stopleak compounds, mastics, or other temporary repair methods.

5. Drain test water from piping systems after testing and repair work has been completed.
6. Pressure for Testing of Piping Systems shall be as follows:

a. Compressed Air Piping
1) Pressure Test at 50 lbs. above maximum pressure for 4 hours.

7. Accurately record and report methods of testing, times, and dates of test, witnesses to the
test, and the results of the test.  Test reports shall be neatly typewritten on standard 8-1/2
inch by 11 inch sheets and submitted in 5 copies to Architect/Engineer for approval within
5 days after test has been performed.

C. Damage resulting from tests shall be repaired or damaged materials replaced, to satisification
of Architect/Engineer, and at no cost to Owner.

3.03 FIELD QUALITY CONTROL
A. See Section 01 43 00 - Quality Assurance, for additional requirements.
B. Compressed Air Piping Leak Test:  Prior to initial operation, clean and test compressed air

piping in accordance with ASME B31.1.
C. Repair or replace compressed air piping as required to eliminate leaks, and retest to

demonstrate compliance.
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D. Cap and seal ends of piping when not connected to mechanical equipment.
3.04 SCHEDULES

A. Pipe Hanger Spacing:
1. Metal Piping:

a. Pipe size:  1/2 inches to 1-1/4 inches:
1) Maximum hanger spacing:  6.5 feet.
2) Hanger rod diameter:  3/8 inch.

b. Pipe size:  1-1/2 inches to 2 inches:
1) Maximum hanger spacing:  10 feet
2) Hanger rod diameter:  3/8 inch

END OF SECTION
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SECTION 22 30 00
PLUMBING EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. High Efficiency Tank Type Water Heater - Gas Fired
1.02 RELATED REQUIREMENTS

A. Section 22 0519 - Meters and Gages
B. Section 22 05 48 - Vibration and Seismic Controls for Plumbing Piping and Equipment.
C. Section 22 0553 - Plumbing Identification
D. Section 22 1005 - Plumbing Piping

1.03 REFERENCE STANDARDS
A. ANSI Z21.10.1 - Gas Water Heaters - Volume I - Storage Water Heaters with Input Ratings of

75,000 Btu per Hour or Less; 2011.
B. ANSI Z21.10.3 - Gas-Fired Water Heaters - Volume III - Storage Water Heaters with Input

Ratings Above 75,000 Btu per Hour, Circulating and Instantaneous; 2014.
1.04 REFERENCE STANDARDS

A. ANSI Z21.10.1 - Gas Water Heaters - Volume I - Storage Water Heaters with Input Ratings of
75,000 Btu per Hour or Less ; 2009 .

B. ASME (BPV VIII, 1) - Boiler and Pressure Vessel Code, Section VIII, Division 1 - Rules for
Construction of Pressure Vessels; The American Society of Mechanical Engineers ; 2007 .

C. NFPA 54 - National Fuel Gas Code; National Fire Protection Association ; 1996 .
D. NFPA 70 - National Electrical Code; National Fire Protection Association ; 1999 .
E. UL 174 - Standard for Household Electric Storage Tank Water Heaters; Current Edition,

Including All Revisions.
F. ASHRAE Standard 90.1 - Energy Standard for Buildings Except Low-Rise Residential

Buildings.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittals procedures.
B. 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.
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.

C. Operation and Maintenance Data:  Include operation, maintenance, and inspection data,
replacement part numbers and availability, and service depot location and telephone number.

D. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacturing the type of products

specified in this section, with minimum three  years ofdocumented  experience.
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B. Identification:  Provide pumps with manufacturer's name, model number, and rating/capacity
identified by permanently attached label.

C. Performance:  Ensure pumps operate at specified system fluid temperatures without vapor
binding and cavitation, are non-overloading in parallel or individual operation, operate within 25
percent of midpoint of published maximum efficiency curve.

D. Contractor shall explain all components of the plumbing system and demonstrate their
operation and maintenance to the owner's representative.
1. All demonstrations and training shall be video-taped by the Plumbing Contractor. Two

copies shall be turned over to the owner's representative.
1.07 CERTIFICATIONS

A. Gas Water Heaters: Certified by CSA International  to ANSI Z21.10.1 or ANSI Z21.10.3, as
applicable , in addition to requirements specified elsewhere .

B. 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. Provide temporary inlet and outlet caps.  Maintain caps in place until installation.

1.09 WARRANTY
A. Provide five year manufacturer warranty for hot water storage tank.
B. Provide three year manufacturer warranty for commercial tank type water heater.
C. Provide five year manufacturer warranty for commercial water heater.
D. Provide manufacturer standard warranty for circulating pumps.

PART 2  PRODUCTS
2.01 HIGH EFFICIENCY TANK TYPE WATER HEATER - GAS FIRED

A. Manufacturers:
1. Lochinvar "Shield"
2. Laars "UHE"
3. A.O. Smith Corporation "Cyclone"
4. Bradford White "EF"
5. Bock Water Heaters, Inc.
6. Substitutions: See Section 01 6000 - Product Requirements.

B. Fabrication
1. Water heater shall consist of a direct fired stainless steel heat exchanger mounted on top

of a glass lined storage tank. Assembly shall be contained in a heavy gauge steel jacket
assembly, primed and painted on both sides. All piping between heater and tank shall be
contained in jacket.

2. Heat exchanger shall be constructed in accordance with ASME Section IV Code and
water heater shall bear the ASME "HLW" stamp.

3. There shall be no banding material, bolts, gaskets, or "O" rings in the header
configuration.

4. Stainless steel combustion chamber shall be designed to drain condensation to the
bottom of the heat exchanger assembly. A built-in trap shall allow condensation to drain
from the heat exchanger assembly.

C. Fuel Burning System
1. The water heater shall comply with the energy efficiency requirements of the latest edition

of the ASHRAE 90.1 Standard. The water heater shall operate at a minimum of 95%
thermal efficiency.
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2. The combustion chamber shall be sealed and completely enclosed, independent of the
outer jacket assembly, so that integrity of the outer jacket does not affect a proper seal. A
burner/flame observation port shall be provided. The burner shall be a premix design and
constructed of high temperature stainless steel with a woven metal fiber outer covering to
provide modulating firing rates. The water heater shall be supplied with a gas valve
designed with negative pressure regulation and be equipped with a variable speed blower
system, to precisely control the fuel/air mixture to provide modulating water heater firing
rates for maximum efficiency. The water heater shall operate in a safe condition at a
derated output with gas supply pressures as low as 4 inches of water column.

3. The water heater shall be capable of full modulation firing down to 20% of rated input with
a turn down ratio of 5:1.

4. Gas Type: Natural Gas.
D. Trim

1. Water heater shall be equipped with a high limit temperature control certified to UL353,
ASME certified pressure relief valve, outlet water temperature sensor, inlet water
temperature sensor, a UL 353 certified flue temperature sensor, low water flow protection,
and built in freeze protection.

2. Water heater shall be provided with condensate neutralization kit.
E. Control

1. The water heater shall be equipped with two terminal strips for electrical connection. A low
voltage connection board with data points for safety and operating controls, i.e., auxiliary
relay, auxiliary proving switch, alarm contacts, runtime contacts, manual reset low water
cutoff, flow switch, high and low gas pressure switches, tank thermostat, tank sensor,
building management system signal, modbus control contacts, and cascade control circuit.
A high voltage terminal strip shall be provided for supply voltage. The high voltage
terminal strip plus integral relays are provided for independent control of domestic hot
water pumps and building re-circulation pumps.

2. Set hot water storage tank temperature to 140 degrees F (adj.)
F. Venting

1. Water heater shall be vented per manufacturer's requirements, in accordance with
applicable national and local codes.

G. Pump
1. Type: All bronze, in-line circulation pump mounted in return line to water heater, controlled

by associated water heater. Pump and associated piping shall be pre-piped and installed
within sheetmetal jacket.

H. Storage Tank
1. Welded Steel, Non ASME, working pressure of 125 psig.
2. Continuous porcelain enamel lining (glass lining).
3. Insulation: 2" High Density insulation jacket meeting the requirements of the latest edition

of ASHRAE 90.1, encased in corrosion resistant steel jacket, baked-on enamel finish.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install plumbing equipment in accordance with manufacturer's instructions, as required by code,
and complying with conditions of certification, if any.

B. All plumbing equipment should be started up by a manufacturer representative.
C. Coordinate with plumbing piping and related fuel piping work to achieve operating system.
D. Install and place in operation the water heater system as shown on the Drawings, complete

with piping, supports, etc., and as recommended by the manufacturer. System shall meet or
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exceed state and local codes.
E. Provide shut-off valves and unions entering and leaving water heater. Provide check valve on

cold water line to heater before expansion tank.
END OF SECTION
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SECTION 22 40 00
PLUMBING FIXTURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Flush Valve Water closets.
B. Wall Hung Urinals.
C. Lavatories.
D. Service sinks.
E. Electric water coolers.
F. Emergency Eye  wash fountains.

1.02 RELATED REQUIREMENTS
A. Section 06 41 00 - Architectural Wood Casework:  Preparation of counters for sinks and

lavatories.
B. Section 07 90 05  - DO NOT USE - Joint Sealers :  Seal fixtures to walls and floors.
C. Section 11 40 00 - Foodservice Equipment:  Food service sinks.
D. Section 11 53 00 - DO NOT USE - Laboratory Equipment:  Laboratory sinks.
E. Section 22 10 05 - Plumbing Piping.
F. Section 22 10 06 - Plumbing Piping Specialties.
G. Section 22 30 00 - Plumbing Equipment.

1.03 REFERENCE STANDARDS
A. ANSI Z358.1 - American National Standard for Emergency Eyewash and Shower Equipment;

2014.
B. ASHRAE Std 18 - Methods of Testing for Rating Drinking-Water Coolers with Self-Contained

Mechanical Refrigeration.; 2013.
C. ASME A112.6.1M - Supports for Off-the-Floor Plumbing Fixtures for Public Use; 1997

(Reaffirmed 2017).
D. ASME A112.18.1 - Plumbing Supply Fittings; 2018, with Errata.
E. ASME A112.19.2 - Ceramic Plumbing Fixtures; 2018.
F. ASME A112.19.5 - Flush Valves and Spuds for Water Closets, Urinals, and Tanks; 2017.
G. ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.
H. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.
I. NSF 61 - Drinking Water System Components - Health Effects; 2022, with Errata.
J. NSF 372 - Drinking Water System Components - Lead Content; 2022.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes,

trim, and finishes.
C. Samples:  Submit one sets of color chips for each standard color.
D. Maintenance Data:  Include fixture trim exploded view and replacement parts lists.
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E. 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 type of products

specified in this section, with minimum three years of documented experience.
B. Install per the requirements of the current plumbing code.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Accept fixtures on site in factory packaging.  Inspect for damage.
B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in

place to protect fixtures and prevent use.
1.07 WARRANTY

A. Provide manufacturer's standard warranty for all plumbing fixtures and trim.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Potable Water Systems:  Provide plumbing fittings and faucets that comply with NSF 61 and
NSF 372 for maximum lead content; label pipe and fittings.

2.02 FLUSH VALVE WATER CLOSETS
A. Manufacturers:

1. American Standard, Inc
2. Kohler Company 
3. Zurn Industries, Inc
4. Sloan Valve Company.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Bowl:
1. ASME A112.19.2; wall hung, siphon jet  flush action, vitreous china closet bowl, with

elongated rim, 1-1/2 inch  top  spud, china bolt caps.
a. Water Consumption:  1.6 gallon per flush 

C. Flush Valve
1. Manufacturers:

a. Sloan Valve Company .
b. Kohler.
c. American Standard.
d. Zurn Industries, Inc.
e. Geberit
f. Moen
g. Hydrotek
h. Substitutions:  See Section 01 60 00 - Product Requirements .

2. Manual Flush Valves:  ASME A112.19.2; exposed chrome plated, Diaphragm  type with
oscillating handle, escutcheon, seat bumper, integral screwdriver stop and vacuum
breaker

3. Water consumption:  1.6 gallons per flush. 
D. Seats:

1. Manufacturers:  (Refer to Schedule on Drawings for Model numbers)
a. American Standard, Inc
b. Beneke
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c. Bemis Manufacturing Company .
d. Church Seat Company .
e. Olsonite .
f. Zurn Industries, Inc
g. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Solid white  plastic, open front, extended back, self-sustaining hinge,  brass bolts, with 
cover.

E. Carriers:
1. Manufacturers:

a. Watts Drainage
b. JOSAM Company .
c. Sloan Valve Company .
d. Zurn Industries, Inc.
e. Wade.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

2. ASME A112.6.1M; adjustable cast iron frame, integral drain hub and vent, adjustable
spud, lugs for floor and wall attachment, threaded fixture studs with nuts and washers.

3. 500 pound load capacity
4. 3" sanitary oulet

2.03 WALL HUNG URINALS
A. Manufacturers

1. American Standard, Inc
2. Kohler Company 
3. Zurn Industries, Inc
4. Sloan Valve Company 
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Urinals:
1. Vitreous china, ASME A112.19.2, vitreous china, wall hung, high efficiency washout  urinal

with shields, integral trap, 3/4" top spud, concealed support.
a. Water Consumption:  0.125 gpf (pint) .

C. Flush Valve
1. Manufacturers:

a. Sloan Valve Company .
b. Kohler.
c. American Standard.
d. Zurn Industries, Inc.
e. Geberit
f. Moen
g. Hydroteck
h. Substitutions:  See Section 01 60 00 - Product Requirements .

2. Manual Flush Valves:  ASME A112.19.2, exposed chrome plated, diaphragm type,
complete with oscillating handle, escutcheon, integral screwdriver stop and vacuum
breaker.

3. Water Consumption:  0.5 gallon per flush 
D. Carriers:

1. Manufacturers:
a. Watts Drainage.
b. JOSAM Company .
c. Sloan Valve Company .
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d. Zurn Industries, Inc.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

2. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall
attachment, threaded fixture studs for fixture hanger, bearing studs.

2.04 LAVATORIES
A. Manufacturers:

1. American Standard, Inc
2. Kohler Company .
3. Zurn Industries, LLC :  www.zurn.com/#sle.
4. Bradley
5. Acorn Engineering
6. Just
7. Elkay
8. Willoughby, Inc.
9. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Vitreous China Wall Hung Basin:
1. ASME A112.19.2; vitreous china wall hung lavatory, rectangular basin with splash lip, front

overflow, soap depression, and concealed arm supports.
a. Drilling Centers:  4 inch .

C. Supply Faucet:
1. Manufacturers:  (Refer to Schedule on Drawings for Model Numbers)

a. Zurn Industries, Inc.
b. Chicago.
c. American Standard Inc.
d. Kohler
e. Moen.
f. Speakman
g. Hydrotek
h. T & S Brass.
i. Sloan Valve Company .
j. Substitutions:  See Section 01 6000 - Product Requirements .

2. Manual Lavatory Faucet
a. ASME A112.18.1; chrome plated brass lead free in accordance with NSF-61-G,

supply fitting with open grid strainer,  1/4 turn ceramic disc valving, water economy
aerator, ADA indexed handles , lever type.  All removable parts of faucet shall be
vandal resistant.
1) Supply Faucet Centers:  4 inch 
2) Water Consumption:  0.5 gpm 

D. Accessories:
1. Chrome plated 17 gage  brass P-trap with clean-out plug  and arm with escutcheon.
2. ASSE 1070 compliant, point of use thermostatic tempering valve where noted.  Mount

above ceiling in accessible location.
3. Grid Strainer.
4. Removable key handle stops.
5. Flexible  supplies.
6. Under sink piping covers.  Refer to specification section 22 0717 Piping Safety Covers.

E. Carrier:
1. Manufacturers:

a. Zurn Industries, Inc.
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b. JOSAM Company :  www.josam.com.
c. Sloan Valve Company :  www.sloanvalve.com.
d. Wade.
e. Watts Drainage.
f. Substitutions:  See Section 01 60 00 - Product Requirements .

2. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall
attachment, concealed arm supports,  bearing plate and studs.

2.05 ELECTRIC BOTTLE FILLER
A. Manufacturers:

1. Halsey Taylor
2. Tri Palm International/Oasis 
3. Elkay Manufacturing Company : www.elkay.com/#sle.
4. Haws Corporation : www.hawsco.com/#sle.
5. Murdock Manufacturing, Inc: www.murdockmfg.com/#sle.
6. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Bottle Filler:
1. Surface handicapped mounted electric water cooler with stainless steel top, stainless steel

body, automatic stream regulator, front stainless steel push button, mounting bracket,
vandal resistant, standard finish, refrigerated with integral air cooled condenser and
stainless steel grille.
a. Water cooler shall be lead free in accordance with NSF-61-G.

2. Capacity:  8 gallons per hour of 50 degrees F water with inlet at 80 degrees F and room
temperature of 90 degrees F, when tested in accordance with ASHRAE Std 18.

3. Electrical:  115 V, 60 Hertz compressor, 6 foot cord and plug for connection to electric
wiring system including grounding connector.

2.06 SERVICE SINKS
A. Manufacturers:

1. Acorn Engineering Company :  www.americanstandard-us.com/#sle.
2. Zurn Industries, Inc:
3. E. L. Mustee & Sons, Inc.
4. Fiat.
5. Swan.
6. Willoughby, Inc.
7. Stern Williams Products
8. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Wall Service Sink:
1. 26 x 22 x 14 inch high white molded fiberglass, floor mounted with mounting legs and

brackets and filler panels, stainless steel strainer.
C. Trim:

1. Trim Manufacturers:  (Refer to Schedule on Drawings for Model numbers)
a. Zurn Industries, Inc:  www.zurn.com.
b. Chicago.
c. American Standard Inc.
d. Moen.
e. T & S Brass.
f. Sloan Valve Company :  www.sloanvalve.com.
g. Kohler Company .
h. Speakman
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i. Substitutions:  See Section 01 6000 - Product Requirements .
2. ASME A112.18.1 polished chrome plated cast brass, 1/4 turn ceramic disc valving with

ADA lever  handles, 8 inch swing spout, 2.0 GPM variable orifice aerator, 4 inch centers.
2.07 EMERGENCY EYE AND FACE WASH

A. Emergency Wash Manufacturers:
1. Haws Corporation 
2. Bradley Corporation 
3. Guardian Equipment
4. Acorn Safety.
5. Speakman
6. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Emergency Wash:  ANSI Z358.1; wall-mounted, self-cleaning, non-clogging eye and face wash
with quick opening, full-flow valves, stainless steel eye and face wash receptor, twin eye wash
heads and face spray ring, stainless steel dust cover, copper alloy control valve and fittings.

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.
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 each fixture with trap, easily removable for servicing and cleaning.
B. Provide chrome plated rigid or flexible braided stainless steel supply hose to fixtures with loose

key  stops, reducers, and escutcheons.
C. Install components level and plumb.
D. Install and secure fixtures in place with wall supports and bolts.
E. Seal fixtures to wall and floor surfaces with sealant as specified in Section 07 90 05 , color to

match fixture.
F. All shower components shall be sealed from moisture.  All wiring connections shall be greased

to prevent corrosion.
3.04 INTERFACE WITH WORK OF OTHER SECTIONS

A. All science sinks, and matching fixtures to be supplied by casework manufacturer.  Casework
manufacturer will supply stub to below countertop for all water and gas connections.
 Coordinate location of stub-ups with the general contractor.

B. Review millwork shop drawings.  Confirm location and size of fixtures and openings before
rough-in and installation.  Provide casework manufacturer with templates for cutting sink holes.

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.
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3.07 SCHEDULES
A. Fixture Heights: Install fixtures to heights above finished floor as indicated on plumbing fixture

schedule on drawings. Refer to drawings for locations of ADA fixtures.
END OF SECTION
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SECTION 23 05 01
MECHANICAL MATERIALS & METHODS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping specialties
B. Lubrication and packing
C. Installation requirements common to piping systems and equipment specification sections
D. Concrete Housekeeping Pads.
E. Emergency repairs or operation
F. Provisions for later installations
G. Final completion
H. Project Conditions
I. Quality Assurance
J. Supervision and cooperation
K. Coordination drawings
L. Maintenance and operating manuals
M. Record drawings

1.02 RELATED REQUIREMENTS
A. The provisions of the General Conditions, Supplementary Conditions, and the Sections

included under Division 1 and 2, General Requirements, are included as a part of this Section
as though bound herein.

B. Refer to Section 01 1200 - Multiple Contract Summary for Work under other contracts.
C. Refer to Section 07 8400 - Firestopping. Electrical Contractor shall provide submittals for fire

stopping based on Section 07 8400.
D. Refer to Division 26, Electrical Specifications, and to the requirements stated therein applicable

to the Mechanical Work, where coordination of trades is covered.
E. The Drawings prepared for this Project are an outline to show where pipes, ducts, and

apparatus must go in order to harmonize with the building and installations of the various
trades.  Work must be installed in accordance with the Drawings insofar as possible.  Drawings
shall be carefully checked during the course of bidding and construction.  If discrepancies,
errors, or omissions are discovered prior to or during the construction phase, notify the
Engineer immediately for interpretation or correction.  Take necessary measurements and be
responsible for same, including clearances for  equipment that is to be furnished.  The
Architect/Engineer shall reserve the right to make minor location changes of piping and
equipment where such adjustments are deemed desirable from an appearance or operational
standpoint.  Such changes will be anticipated sufficiently in advance to avoid extra work or
unduly delay progress on the Project.

F. The general building drawings shall be used to obtain dimensions and exact locations and as a
check with other Contractors to avoid interferences with their Work.  Refer to applicable
Drawings on branches of the Work where other trades are involved on the Project so that
added field work and job delays resulting from conflicts between crafts can be avoided.  Piping
or ductwork that is prefabricated before coordinating with the other trades may have to be
redone at no additional cost if conflicts are encountered.
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1.03 SUMMARY
A. The Contractor(s) shall provide the labor, materials, equipment, appliances, services and

transportation, and perform the operations in connection with the construction and installation
of the Work.  Work shall be as herein specified and as denoted on the accompanying
Drawings.

B. The Contractor(s) shall arrange and pay for permits and inspections required in connection with
the Work.  The Contractor shall apply for and pay for meters, regulators, recorders, and gauges
required.  The Contractor must present to the Owner through the Architect/Engineer, properly
signed certificates of final inspection by the governing authorities when they become due and
shall not cover up Work until approved by those authorities.

C. Materials or labor obviously required to fully complete the Work shall be included, even though
each item necessarily involved is not specifically mentioned or shown.  Such Work and
materials shall be furnished and shall be of the same grade or quality as the parts actually
specified and shown.  Should there be a conflict between the plans and Specifications, the
greater quantity and better quality shall be furnished.

D. Should an overlap of Work between the various trades become evident, the Engineer shall be
notified.  Such an event shall not relieve the Contractor of the responsibility for the Work called
for under his branch of the Specifications until a written clarification or directive is issued
concerning the matter.

E. Arrange all mechanical supports to prevent eccentric loading of joists and joist girders. Locate
supports at joist panel points.
1. If support must occur between panel joints, then threaded rods shall be dropped from both

panel points, an adequate angle to both, and then the support attached to the angle is
required.

2. Unless specifically indicated or approved by Garmann Miller & Associates Inc. do not
provide support from roof decks.

F. Related Work Specified Elsewhere
1. Firestopping is Work of this Section though fire barrier sealants (firestopping) for walls and

floors are specified in Section 07 8400.  Contractors are responsible for proper sizing of
their sleeves and core-drilled holes so that they are at least 1-1/2 inches larger in diameter
than the penetrating items.  Schedule 40 steel sleeves and core-drilled holes made
excessively large or made and not used, will be firestopped and charged to the Contractor
who was responsible.

G. Related Work by Others
1. Motors which are shipped loose from the mechanical equipment shall be installed as Work

under Division 26, Electrical, or other trades as may be required, at the expense of the
Contractor furnishing the loose motor(s).

2. Unless otherwise stipulated under a specific Section of this Division, motor disconnects
and starters shall be provided as Work under Division 26, Electrical.

3. Electric power wiring shall be included as Work under the electrical wiring section of
Division 26, Electrical, except as follows:
a. Control wiring regardless of voltage shall be included as Work under specific

Sections of Division 23.
b. Internal package type wiring as specified under specific Sections of Division 23.

H. Cutting of water lines, electric conduit, or similar service lines in the course of Work performed
under this Section shall be immediately repaired as part of the Work of this Section.

1.04 REFERENCE STANDARDS
A. Standards are described by reference to various associations.  These are in addition, but not

limited to, to those listed in:
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1. AGA  American Gas Association
2. ANSI  American National Standards Institute
3. ASHRAE American Society of Heating, Refrigeration, and Air Conditioning Engineers
4. ASME  American Society of Mechanical Engineers
5. AWS  American Welding Society
6. AWWA  American Water Works Association
7. CISPI  Cast Iron Soil Pipe Institute
8. NFPA  National Fire Protection Association
9. OSHA  Occupational Safety and Health Act
10. SMACNA Sheet Metal and Air Conditioning Contractors National Association
11. UL  Underwriters' Laboratories, Inc.

B. Work shall be in complete accordance with codes, rules, and ordinances, regulations of
authorities, bodies, associations, and governments, having proper or legal jurisdiction.
 Specifically, the following requirements shall be met in their entirety.
1. State and Local Rules, Regulations, Codes, Statutes, and Ordinances
2. Ohio Mechanical Code, 2017 Edition.
3. ASHRAE 90.1-2010; Energy Standard for Buildings Except Low Rise Residential

Buildings.
4. ASHRAE 62.1-2016;  Ventilation for Acceptable Indoor Air Quality.
5. NFPA 70 - National Electrical Code; National Fire Protection Association; 2017 applicable

requirements.
6. NFPA 54 - National Fuel Gas Code.
7. National Board of Fire Underwriters
8. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association;

1993 (and Revision 1,2,3).
9. Other Codes and Standards as specifically noted in each Section of the Specifications.
10. Americans with Disabilities Act (ADA)

C. References made to codes and standards, in these Specifications or on the Drawings, shall be
taken to mean the latest edition, amendment, or revision of such reference in effect as of the
date indicated on the Bid Documents unless otherwise noted.

1.05 SUBMITTALS
A. Submit capacity requirements, catalog cuts, and illustrations in accordance with requirements

of specifications and as required by specific Sections of this Specification.
B. Shop Drawings shall be prepared by the Contractor or supplier.

1. Where limited space is available due to the nature of the Work, the requirements for shop
and working drawings will apply, and the Contractor is required to prepare complete shop
drawings showing the exact disposition of apparatus, equipment, piping, ductwork, and
the like, and its relation to the building so there will be no irregularities or interferences.
 Shop drawings shall be prepared in coordination with other Contractors and other trades.

C. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.06 QUALITY ASSURANCE
A. Instruments used by the Contractor shall be accurately calibrated and maintained in good

working condition.
B. Products and test instruments used shall be subject to approval of Architect/Engineer.
C. Products and test instruments used shall be provided by each respective Contractor.
D. Note that systems involved under this Contract heading shall be in accordance with applicable

requirements listed in NFPA Standard 90A.
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E. Materials used in this Contract shall be those specified herein unless proposals for the use of
alternate materials have been submitted and accepted in writing, as provided herein before.
 Materials shall be strictly first grade of their kind and shall be new and in first-class condition
when installed.  Damaged materials will be rejected and must be replaced by proper and
acceptable materials.  Materials shall be similar and in accordance with the provisions of this
Specification.

F. No materials or equipment may be installed under this contract heading which do not meet the
approval of the authorities having jurisdiction.  Specific materials may have certain restrictions
or exclusions as to their usage, including where they may not be located.  Such regulations
shall be adhered to where applicable.  The requirements and regulations of the local and state
building codes and regulations currently adopted shall be adhered to.

G. Piping systems shall be installed by workmen having skills acquired by working at the trade
which is recognized as necessary for competency.

H. Pressure piping systems installed shall conform to the requirements of the State piping and
welding codes where applicable.

1.07 PROJECT CONDITIONS
A. Unless otherwise stipulated under a particular heading, the following rules relative to

responsibilities of the several Contractors and subcontractors will apply.
1. Each Contractor shall install roughing-in work pertaining to his trade for connection of

Work performed under other Sections of these Specifications.
B. Certain areas will be designated for the storage of materials and equipment and cooperation

with the Owner in minimizing interference with existing operations will be mandatory.
1. Where possible, store materials inside and protected from weather.  Where necessary to

store outside, elevate above grade and enclose with durable, waterproof wrapping.
2. Follow manufacturer's instructions for receiving, inspecting, handling, storage, and

protection of products prior to final installation
C. Equipment Clearances and Requirements

1. For many items of equipment described in these Specifications, several manufacturers are
listed.  The manufacturer listed on the drawings is the make on which the layout was
based and on which clearances, service required electrical, and plumbing characteristics,
etc., have been checked.  Additional manufacturers listed are considered acceptable.

2. Due to the possibility of restrictions imposed by space limitations, the responsibility for
resolving conflicts resulting from the use of equipment other than first named shall rest
with the equipment supplier and the Contractor.  Submittals for this equipment will be
considered as a statement that clearances for access, service, maintenance, etc., have
been checked and found adequate.

3. Alternate equipment or the equipment of additional manufacturers named in these
documents shall meet Base Bid Specifications.  In the event such equipment or any
equipment which the bidder proposes to furnish, deviates from the requirements of
equipment first named regarding electric service, power wiring, control wiring, plumbing or
piping, sound attenuation, or vibration damping, it shall be the responsibility of the bidder
to include in his price a sufficient sum to cover additional costs or charges resulting
therefrom.

D. In general, the piping and ductwork shown on the Drawings shall be considered as
diagrammatic for clearness in indicating the general run and connections required, and may not
be shown in its true position.  The piping and ductwork and equipment may have to be offset,
lowered or raised, as required, or as directed at the site in order to accommodate field
conditions.
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1.08 SUPERVISION AND COOPERATION
A. Work done by the Contractor under this Division shall include the services of an experienced

superintendent, who shall be constantly in charge of the work, together with the qualified
journeymen, helpers, and laborers required to properly unload, install, connect, adjust, start,
and operate, and test the Work involved, including related equipment and materials furnished
under other contracts or by the Owner.

B. A Pre-Installation meeting shall convene one week before starting work of this section.
PART 2  PRODUCTS
2.01 MATERIALS

A. Provide motors and starter/disconnect switches having the voltage and electrical characteristics
of the service available and where denoted on Drawings or as required.
1. All motors shall be high efficiency type.

2.02 ESCUTCHEONS AND PLATES
A. Provide approved plates around each pipe passing through walls, floors, partitions, and ceilings

when piping is exposed to view and on exterior of building.  Plates shall be chrome-plated
metal and sized to cover exposed ends of pipe insulation and pipe sleeves.

B. Floor plates shall be split-type, heavy chrome-plated and securely attached to the pipe.
2.03 PIPE SLEEVES

A. Sheet metal sleeves shall be fabricated from galvanized sheet metal and shall be of no less
than 18 gauge metal for 3 inch diameter and smaller, 16 gauge metal for 4 inch to 6 inch
diameter, and 14 gauge metal for 6 inch diameter and larger.

B. Steel pipe sleeves shall be fabricated from Schedule 40 galvanized steel pipe.
C. Sleeves for copper piping shall be of compatible material to prevent interaction of piping

materials.
PART 3  EXECUTION
3.01 INSTALLATION

A. Lubrication and Packing
1. Rotating and reciprocating equipment requiring lubrication shall be lubricated with the

correct grade, type, and quantity of lubricant before being placed in service.
2. Each shaft containing a packing gland shall be checked for condition by backing the

packing gland off and examining for proper grade, amount, and type of packing as
recommended by the manufacturer.  Upgrade to proper standards as required.

3. Maintain lubrication gaskets and packing during construction and assure that at the time of
acceptance by the Owner are in first-class operating conditions.

B. Motors, Starters, Controls, and Wiring
1. Alignment of motors, that are factory coupled or mounted and field coupled and mounted,

shall be performed by the equipment manufacturer and shall be rechecked after
connections have been made and after 48 hours of operation in designed service.

2. Starter/disconnects, controls, and wiring shall be coordinated with the appropriate
Contractors and completed as required by these Documents.

C. Cutting and Patching
1. Cutting and drilling of walls, slabs, and structural members, required in conjunction with

Work under this Section, shall be done under the supervision of the Architect/Engineer.
 Work shall be neatly done, removing no unnecessary material.  Holes, openings, etc.,
shall be located where they will not weaken the structure.  No beams, joists, etc., shall be
cut without the written consent of the Architect/Engineer.
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2. Cutting of holes in masonry and concrete shall be performed with a core drill to minimize
spalling, and limit damage to wall.  Locations shall be accurately determined and checked,
and the appropriate drill bit shall be used to minimize hole size.

3. Sleeves or thimbles for holes as well as escutcheons and trim plates shall be provided.
 Installation shall permit free movement of pipe.

4. Patching of work, where necessary, is to be done by a mechanic of the appropriate trade.
 Unless otherwise noted, patching for Work performed under this Section shall be
immediately repaired as part of the Work of this Section.

D. Pipe Sleeves:  Install pipe sleeves where piping passes through walls, floors, ceilings, and
roofs.
1. Do not install sleeves through structural members of work, except as detailed on

Drawings, or as reviewed and approved by Architect/Engineer.
2. Install sleeves accurately centered on pipe runs.
3. Size sleeves so that piping and insulation (if any) will have free movement in sleeve,

including allowance for thermal expansion; but not less than 2 pipe sizes larger than
piping run.

4. Where insulation includes vapor barrier jacket, provide sleeve with sufficient clearance for
installation.

5. Install length of sleeve equal to thickness of construction penetrated, and finish flush to
surface; except floor sleeves.

6. Extend floor sleeves 1/4 inch above level floor finish, and 3/4 inch above floor finish
sloped to drain unless otherwise noted.

7. Provide temporary support of sleeves during placement of concrete and other work
around sleeves, and provide temporary closure to prevent concrete and other materials
from entering sleeves.

8. Where insulated piping passes through fire barriers, stop insulation at barrier for fire
barrier penetration seal.

9. Where piping passes through non-fire rated, or non waterproof, partitions, floors, and
walls, apply pipe insulation continuous through pipe sleeves.

10. Do not install sleeves through suspended ceilings.
11. Caulk non-fire rated sleeves with sealant.

E. Protection
1. Provide proper protection to the building during the execution of Work involved under this

contract heading.
2. This protection shall include covering apparatus, building surfaces, and other materials to

protect same from dirt; adequate temporary connections to protect apparatus from
damage and required shielding to protect finished parts of the building.  The following shall
apply where applicable:
a. Protect finished floors from chips and cutting oil by the use of metal chip receiving

pans and oil proof floor covers.
b. Protect equipment and finished surfaces from welding and cutting spatters with

baffles and spatter blankets.
c. Protect equipment and finished surfaces from paint droppings, insulation adhesive,

and sizing droppings, etc., by use of drop cloths.
3. Pumps, motors, fans, and other rotating/reciprocating equipment stored for this Project

shall be adequately protected with openings, bearings, etc., covered to exclude dust and
moisture.  Stock piled pipe, valves, fittings, ductwork, etc., shall be placed on dunnage
and protected from weather and from entry of foreign material.

4. During installation and until final connections are made, piping and ductwork shall be
protected against entry of foreign matter.  Equipment connections shall be carefully sealed
until the actual time of system tie-in.
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5. During construction, all air intake openings on variable frequency drives, control panels,
and other electronic equipment shall be protected with a temporary filter.  At completion of
project, filters shall be removed.

F. Accessibility
1. Provide a union or flange in the piping at each screwed or welded valve, device, or item of

equipment, and elsewhere as required for accessibility of repair.  Each union shall be so
installed as to permit the removal of item without disconnection of any piping except at the
union.

3.02 CONCRETE HOUSEKEEPING PADS
A. Contractor shall refer to Specification Section 03 3000 for requirements of concrete

housekeeping pads.
3.03 EMERGENCY REPAIRS OR OPERATION

A. The Owner reserves the right to make emergency repairs and protection of the equipment and
systems in operation without voiding the Contractor's guarantee bond or relieving the
Contractor of his responsibility during the bonding period.

B. The air handling units may be used for temporary heating.  If units are used for temporary
heating the heat wheel section shall be completely blanked off on both the supply and exhaust
side to prevent any air, dust, etc. from passing through heat wheel.  Any damage to the heat
wheel due to unit use for temporary heating shall be replaced at no additional cost to the
owner.

3.04 PROVISIONS FOR LATER INSTALLATIONS
A. Where work cannot be installed as the structure is being erected, the Contractor for such work

shall provide and arrange for the building-in of boxes, sleeves, inserts, fixtures, and devices
necessary to permit installation of the omitted work during later phases of construction.  The
Contractor shall arrange for layout, chases, holes, and other openings which must be provided
in masonry, concrete, and other work.

B. The Contractor shall be responsible for becoming informed of the nature and arrangement of
the materials and construction to which his work attached or passes through.

3.05 FINAL COMPLETION
A. Work shall be cleaned prior to Substantial Completion of the Work.
B. Retouch or repaint factory painted prime and finish coats where scratched or damaged.

 Whenever retouching will not be satisfactory, in the opinion of the Architect/Engineer, the
Architect/Engineer has the option to require complete repainting until the desired appearance is
obtained.

C. Deliver filters, belts, and equipment, as required by this Specification, to Owner for Division 23 -
HVAC Systems and obtained signed receipts of delivery.

D. The Contractor shall clean equipment; restore damaged materials, remove grease, oil
chemical, paint spots, and stains; and leave the Work in condition acceptable to Owner and
Architect/Engineer.

E. On completion of his Work, the Contractor shall remove and see that each of his subcontractors
removes from the site tools, equipment, surplus materials, and rubbish pertaining to his
operations, and pay cost for such removal and disposition.

F. Contractor shall explain all components of the HVAC System and demonstrate their operation
and maintenance to the owner's representative.
1. All demonstration and training shall be video-taped by the HVAC Contractor.  Two copies

shall be turned over to the owner's maintenance staff.
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3.06 MAINTENANCE AND OPERATING MANUALS AND INSTRUCTIONS
A. Comply with Section 01 7800 and the following:
B. Bind the written operating instructions, shop drawings, equipment catalog cuts, and

manufacturer's instructions into the binder with each section separated by tabbed dividers.
 Material to be assembled as follows:
1. First Page --Title of Job, Owner, Address, Date of submittal, Name of Contractor, and

Name of Architect/Engineer.  Emergency operating instructions and/or list of service
organizations (including address and telephone numbers) capable of rendering
emergency service on 24 hour calls.

2. Second page--Index
3. Sections--Each section shall include a subsection with a tab divider.  The tab shall list the

contents of the the divided section.  There shall be a subsection that contains the following
information:
a. Written list of items requiring service and either state the service needed or refer to

the manufacturer's data in the binder that described the proper service.
b. A copy of the approved shop drawing for all systems, equipment, and components

(clearly marked for item furnished).
c. A copy of each manufacturer's operating instructions with an index at the beginning of

the section.
d. A list of equipment used on the job, Contractor's purchase order numbers, supplier's

name, and address.
C. Submit electronic sets of final documents in final form.  Electronic format shall be PDF's on

CD's or USB flash drives.
3.07 RECORD DRAWINGS

A. The Contractor shall keep a running record of each change and deviation from the Drawings.
 Record shall be kept clean and undamaged upon a set of Drawings used for no other purpose.
 Upon completion of the Project, the Contractor shall submit to the Architect/Engineer one
complete set of drawings which have been corrected to show deviations plus "Project Record
Drawing" and the Contractor's letterhead type information.  With the submittal shall be 2 sets of
prints made from the corrected drawings.
1. CADD drawing option may be used by Contractor.  Disks with specific Drawings are

available from Architect/Engineer at a nominal charge.  Contact Architect/Engineer for
current fee.

B. Record Drawings shall show:
1. Size, type, and capacity of materials, devices, or pieces of equipment.
2. Location of devices or pieces of equipment.
3. Location of diffusers, volume dampers, fire dampers, smoke dampers, and related devices

of the building systems.
4. Routing of piping (above and below grade), ductwork, or other building services.

C. These drawings shall also record the location of concealed ductwork and piping by indication of
measured dimensions to each such line from readily identifiable and accessible walls or corners
of the building.

D. Record drawings must be complete and accurate with regard to concealed piping, ductwork,
like equipment, or devices.  Unless record drawings are sufficiently accurate to permit
immediate location and identification of concealed work with a minimum of cutting, record
drawings will be considered inadequate and the contract work deemed incomplete.

END OF SECTION
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SECTION 23 05 53
HVAC IDENTIFICATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nameplates.
B. Tags.
C. Stencils.
D. Pipe markers.

1.02 RELATED REQUIREMENTS
A. Refer to Section 01 1200 - Multiple Contract Summary for Work under other contracts.
B. Section 09 91 23 - Interior Painting:  Identification painting.
C. Section 23 2113 - Hydronic Piping
D. Section 23 3100 - HVAC Ducts and Casings

1.03 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2007.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.
C. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,

function, and valve manufacturer's name and model number.
D. Product Data:  Provide manufacturers catalog literature for each product required.
E. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Brady Corporation:  www.bradycorp.com.
B. Champion America, Inc:  www.Champion-America.com.
C. Seton Identification Products:  www.seton.com/aec.
D. Brimar, Inc.
E. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 NAMEPLATES
A. Description:  Laminated three-layer plastic with engraved letters.

1. Letter Color:  White.
2. Letter Height:  1/4 inch.
3. Background Color:  Black.

2.03 TAGS
A. Metal Tags:  Brass with Engraved letters; letters to be filled with black ink;  tag size minimum 1-

1/2 inch diameter with smooth edges.
B. Each valve shall have identifying letter(s) designating the sytem and an identifying sequential

number designating the unit, such CW-# for cold water lines and HW-# for hot water lines.
 Identifying letters for piping systems shall be as follows:
1. REFRIGERANT - Refrigerant
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C. Chart:  Typewritten letter size list in anodized aluminum frame.  Five copies (or sets) of valve
tag charts of valves shall be furnished by each respective Contractor; said charts shall include
the following items:
1. Valve Identification
2. Room Location (Owner Room Number)
3. Room Location (Drawing Room Number)
4. Purpose

D. Mount one set of valve tag charts in an anodized aluminum frame with plastic and secured on a
wall in the mechanical room or as otherwise directed.   Second set of charts to be prepared for
"trouble shooting".  The third, fourth, and fifth charts shall be bound into the operating and
maintenance manuals.

2.04 STENCILS
A. Stencils:  With clean cut symbols and letters of following size:

1. 3/4 to 1-1/4 inch Outside Diameter of Insulation or Pipe:  8 inch long color field, 1/2 inch
high letters.

2. 1-1/2 to 2 inch Outside Diameter of Insulation or Pipe:  8 inch long color field, 3/4 inch high
letters.

3. 2-1/2 to 6 inch Outside Diameter of Insulation or Pipe:  12 inch long color field, 1-1/4 inch
high letters.

4. Ductwork and Equipment:  2-1/2 inch high letters.
B. Stencil Paint:  As specified in Section 09 91 23, semi-gloss enamel, colors complying with

ASME A13.1.
2.05 PIPE MARKERS

A. Color:  Comply with ASME A13.1.
B. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around

pipe or pipe covering; minimum information indicating flow direction arrow and identification of
fluid being conveyed.

C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing
and printed markings.

D. Underground Plastic Pipe Markers:  Bright colored continuously printed plastic ribbon tape,
minimum 6 inches wide by 4 mil thick, manufactured for direct burial service.

2.06 DUCT MARKERS
A. Provide pressure sensitive vinyl labels on all ductwork mains installed on this project to identify

the basic content, directional flow, and corresponding equipment (i.e. "AHU-B201", "EF-B201",
etc.) of the duct. Utilize manufacturer's standard legends such as: Exhaust, Exhaust Air, Intake,
Intake Air, Outside Air, Relief, Relief Air, Return Air or Supply Air.

2.07 CEILING TAGS
A. Description:  3/4 inch diameter colored, pressure-sensitive adhesive paper circles.  Apply

circles to ceiling grid below location of system equipment per following code.
B. Color code as follows:

1. HVAC Equipment:  Yellow.
2. Fire Dampers and Smoke Dampers:  Red.
3. Heating/Cooling Valves:  Blue.

PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
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B. Prepare surfaces in accordance with Section 09 91 23 for stencil painting.
3.02 INSTALLATION

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags with corrosion resistant chain.
C. Apply stencil painting in accordance with Section 09 91 23.
D. Install plastic pipe markers in accordance with manufacturer's instructions.
E. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's

instructions.
F. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above

buried pipe.
G. Identify air handling units, pumps, heat pumps, heat transfer equipment, boilers, chillers, tanks,

and water treatment devices with plastic nameplates.  Small devices, such as in-line pumps,
may be identified with tags.

H. Identify control panels and major control components outside panels with plastic nameplates or
aluminum nameplates.

I. Identify airflow monitoring stations, carbon dioxide sensors, air temperature sensors, and other
measuring devices used by the BAS.  Tag name shall match the nomenclature used on the
drawings and the computer graphics.

J. Identify valves in main and branch piping with tags.
K. Identify air terminal units and radiator valves with numbered tags.
L. Identify piping, concealed or exposed, with plastic pipe markers.  Use tags on piping 3/4 inch

diameter and smaller.  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, and insure there is at least one marker per pipe in every
room.

M. Install ductwork with stencilled painting.  Identify Air Handling Unit Tag the ductwork is
connected to, type of ductwork (ie supply, exhaust, return), and direction of flow.  Label a
minimum of every 20 feet.  Ductwork downstream of VRV fan coil units and VAV fan coil units is
not required to be tagged.

N. Provide ceiling tags to locate valves or dampers above T-bar type panel ceilings.  Locate in
corner of panel closest to equipment.

O. Identify variable frequency drives with plastic nameplate denoting the piece of equipment it is
operating.

END OF SECTION
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.
B. Testing, adjustment, and balancing of hydronic and refrigerating systems.
C. Measurement of final operating condition of HVAC systems.
D. Sound measurement of equipment operating conditions.
E. Vibration measurement of equipment operating conditions.

1.02 RELATED REQUIREMENTS
A. Section 01450 Quality Control and 01451 Testing Laboratory Services.
B. Section 01 43 00 - Quality Assurance:  Employment of testing agency and payment for

services.
1.03 REFERENCE STANDARDS

A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition; 2016.
B. AABC MN-1 - National Standard for Testing and Balancing Heating, Ventilating, and Air

Conditioning Systems; Associated Air Balance Council; 2002.
C. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC

Systems; 2008.
D. NEBB (TAB) - Procedural Standard for Testing, Adjusting and Balancing of Environmental

Systems; 2019, with Errata (2022).
E. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing; 2002.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be

followed and the specific approach for each system and component.
1. Submit to Architect.
2. Submit six weeks prior to starting the testing, adjusting, and balancing work.
3. Include at least the following in the plan:

a. List of all air flow, water flow, sound level, system capacity and efficiency
measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

c. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

d. Final test report forms to be used.
e. Procedures for formal deficiency reports, including scope, frequency and distribution.

C. Field Logs:  Submit at least once a week  to Construction Manager  and Garmann/Miller and
Associates.

D. Control System Coordination Reports:  Communicate in writing to the controls installer all
setpoint and parameter changes made or problems and discrepancies identified during TAB
that affect, or could affect, the control system setup and operation.
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E. Draft “Pencil Copy” Report: Provide draft air balance report when the balancing is complete to
the Engineer and Commissioning Authority for review before final report.

F. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.
1. Submit under provisions of Section 01 43 00.
2. Revise TAB plan to reflect actual procedures and submit as part of final report.
3. Prior to commencing work, submit report forms or outlines indicating adjusting, balancing,

and equipment data required.
4. Submit draft copies of report for review prior to final acceptance of Project.  Provide final

copies for Architect and for inclusion in operating and maintenance manuals.
5. 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.

6. Include actual instrument list, with manufacturer name, serial number, and date of
calibration.

7. Form of Test Reports:  Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.

8. Units of Measure:  Report data in I-P (inch-pound) units only.
9. Include detailed procedures, agenda, sample report forms and copy of AABC National

Project Performance Guaranty prior to commencing system balance.
10. Test Reports:  Indicate data on AABC MN-1 forms, forms prepared following ASHRAE Std

111, NEBB forms, or forms containing information indicated in Schedules.  
11. Include the following on the title page of each report:

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 Engineer:  
g. Project Contractor.
h. Project altitude.
i. Report date.

G. Seasonal Testing: If initial TAB procedures were not performed during near peak summer and
winter conditions, perform additional testing, inspecting, and adjusting during near peak
summer or winter conditions.

H. 11 month Warranty Walk: TAB to perform additional testing and balancing to verify that
balanced conditions are being maintained throughout and to report unusual conditions with
recommendation of adjustments. TAB Contractor shall allow two (2) days for this work.

I. Project Record Documents:  Record actual locations of flow measuring stations and balancing
valves and rough setting and balance dampers, control dampers, etc.

1.05 QUALITY ASSURANCE
A. Perform total system balance in accordance with AABC MN-1, ASHRAE Std 111, or NEBB

Procedural Standards for Testing, Balancing and Adjusting of Environmental Systems.
1. Maintain one copy of each document on site.

B. TAB Agency Qualifications:  Company specializing in the testing, adjusting, and balancing of
systems specified in this Section with minimum three years  experience certified by AABC.
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1.06 SEQUENCING AND SCHEDULING
A. Sequence work to commence after completion of systems and schedule completion of work

before Substantial Completion of Project.
1.07 WARRANTY

A. Furnish AABC National Performance Guaranty for this project.
PART 3  EXECUTION
2.01 GENERAL REQUIREMENTS

A. The TAB contractor to be hired by the Division 23 mechanical contractor.
B. The Division 23 mechanical contractor shall be responsible to coordinate equipment startup

and  and any required equipment adjustments/modifications during balancing with the TAB
contractor. All this associated time and materials shall be provided by the Division 23 contractor
at no additional cost to the project. The TAB contractor will be contracted through the A/E.

C. Perform total system balance in accordance with one of the following:
1. AABC (NSTSB), AABC National Standards for Total System Balance.
2. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems.
3. SMACNA (TAB).
4. Maintain at least one copy of the standard to be used at project site at all times.

D. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

E. Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, coordinate scheduling and testing and inspection
procedures with the authorities having jurisdiction.

F. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in this

section.
2. Having minimum of three years documented experience.
3. Certified by one of the following:

a. AABC, Associated Air Balance Council:  www.aabc.com/#sle; upon completion
submit AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle.
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy

Management Institute:  www.tabbcertified.org/#sle.
G. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency.

2.02 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.
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10. Air outlets are installed and connected.
11. Duct system leakage is minimized.
12. Hydronic systems are flushed, filled, and vented.
13. Pumps are rotating correctly.
14. Proper strainer baskets are clean and in place.
15. Service and balance valves are open.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system
balance.

C. Beginning of work means acceptance of conditions.
2.03 PREPARATION

A. Provide additional balancing devices as required.
2.04 ADJUSTMENT TOLERANCES

A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems
and plus or minus 10 percent of design for return and exhaust systems.

B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to
space.  Adjust outlets and inlets in space to within plus or minus 10 percent of design.

C. Hydronic Systems:  Adjust to within plus or minus 10 percent of design.
2.05 RECORDING AND ADJUSTING

A. Field Logs:  Maintain written logs including:
1. Running log of events and issues.
2. Discrepancies, deficient or uncompleted work by others.
3. Contract interpretation requests.
4. Lists of completed tests.

B. Ensure recorded data represents actual measured or observed conditions.
C. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings

to be restored.  Set and lock memory stops.
D. After adjustment, take measurements to verify balance has not been disrupted or that such

disruption has been rectified.
E. Leave systems in proper working order, replacing belt guards, closing access doors, closing

doors to electrical switch boxes, and restoring thermostats to specified settings.
F. At final inspection, recheck random selections of data recorded in report.  Recheck points or

areas as selected and witnessed by the Owner.
G. Seasonal Testing: If initial TAB procedures were not performed during near peak summer and

winter conditions, perform additional testing, inspecting and adjusting during near peak summer
or winter conditions.

H. 10 Month Warranty Walk: TAB to perform additional testing and balancing to verify that
balanced conditions are being maintained throughout and to report unusual conditions with
recommendation of adjustments.  TAB Contractor shall allow two days for this work.

2.06 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.
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D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts
and noise.

E. Use volume control devices to regulate air quantities only to extent that adjustments do not
create objectionable air motion or sound levels.  Effect volume control by duct internal devices
such as dampers.

F. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required.
 Vary branch air quantities by damper regulation.

G. Provide system schematic with required and actual air quantities recorded at each outlet or
inlet.

H. Measure static air pressure conditions on air supply units, including filter and coil pressure
drops, and total pressure across the fan.  Make allowances for 50 percent loading of filters.

I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design
conditions.

J. Measure temperature conditions across outside air, return air, and exhaust dampers to check
leakage.

K. Where modulating dampers are provided, take measurements and balance at extreme
conditions. Balance variable volume systems at maximum air flow rate, full cooling, and at
minimum air flow rate, full heating.

L. Measure building static pressure and adjust supply, return, and exhaust air systems to provide
required relationship between each to maintain approximately 0.05 inches positive static
pressure near the building entries.

M. For variable speed fans, fans and motor pulleys shall be adjusted or replaced if required so that
the motor is fully loaded at 100% speed. Balance to design airflow by adjusting maximum
variable speed drive output below 100%.

N. Balancer is required to coordinate the developed air system static pressure setpoints with the
temperature control contractor.

2.07 SCOPE
A. Test, adjust, and balance the following:

1. Air Coils.
2. Terminal Heat Transfer Units.
3. Fans.
4. Air Filters.
5. Air Terminal Units.
6. Air Inlets and Outlets.

2.08 MINIMUM DATA TO BE REPORTED
A. Electric Motors:

1. Manufacturer.
2. Model/Frame.
3. HP/BHP.
4. Phase, voltage, amperage; nameplate, actual, no load.
5. RPM.
6. Service factor.
7. Starter size, rating, heater elements.
8. Sheave Make/Size/Bore.

B. V-Belt Drives:
1. Identification/location.
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2. Required driven RPM.
3. Driven sheave, diameter and RPM.
4. Belt, size and quantity.
5. Motor sheave diameter and RPM.
6. Center to center distance, maximum, minimum, and actual.

C. Cooling Coils:
1. Identification/number.
2. Location.
3. Service.
4. Manufacturer.
5. Air flow, design and actual.
6. Entering air DB temperature, design and actual.
7. Entering air WB temperature, design and actual.
8. Leaving air DB temperature, design and actual.
9. Leaving air WB temperature, design and actual.
10. Water flow, design and actual.
11. Water pressure drop, design and actual.
12. Entering water temperature, design and actual.
13. Leaving water temperature, design and actual.
14. Air pressure drop, design and actual.

D. Heating Coils:
1. Identification/number.
2. Location.
3. Service.
4. Manufacturer.
5. Air flow, design and actual.
6. Water flow, design and actual.
7. Water pressure drop, design and actual.
8. Entering water temperature, design and actual.
9. Leaving water temperature, design and actual.
10. Entering air temperature, design and actual.
11. Leaving air temperature, design and actual.
12. Air pressure drop, design and actual.

E. Air Moving Equipment:
1. Location.
2. Manufacturer.
3. Model number.
4. Serial number.
5. Arrangement/Class/Discharge.
6. Air flow, specified and actual.
7. Return air flow, specified and actual.
8. Outside air flow, specified and actual.
9. Total static pressure (total external), specified and actual.
10. Inlet pressure.
11. Discharge pressure.
12. Sheave Make/Size/Bore.
13. Number of Belts/Make/Size.
14. Fan RPM.

F. Return Air/Outside Air:
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1. Identification/location.
2. Design air flow.
3. Actual air flow.
4. Design return air flow.
5. Actual return air flow.
6. Design outside air flow.
7. Actual outside air flow.
8. Return air temperature.
9. Outside air temperature.
10. Required mixed air temperature.
11. Actual mixed air temperature.
12. Design outside/return air ratio.
13. Actual outside/return air ratio.

G. Exhaust Fans:
1. Location.
2. Manufacturer.
3. Model number.
4. Serial number.
5. Air flow, specified and actual.
6. Total static pressure (total external), specified and actual.
7. Inlet pressure.
8. Discharge pressure.
9. Sheave Make/Size/Bore.
10. Number of Belts/Make/Size.
11. Fan RPM.

H. Duct Traverses:
1. System zone/branch.
2. Duct size.
3. Area.
4. Design velocity.
5. Design air flow.
6. Test velocity.
7. Test air flow.
8. Duct static pressure.
9. Air temperature.
10. Air correction factor.

I. Duct Leak Tests:
1. Description of ductwork under test.
2. Duct design operating pressure.
3. Duct design test static pressure.
4. Duct capacity, air flow.
5. Maximum allowable leakage duct capacity times leak factor.
6. Test apparatus:

a. Blower.
b. Orifice, tube size.
c. Orifice size.
d. Calibrated.

7. Test static pressure.
8. Test orifice differential pressure.
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9. Leakage.
J. Air Distribution Tests:

1. Air terminal number.
2. Room number/location.
3. Terminal type.
4. Terminal size.
5. Area factor.
6. Design velocity.
7. Design air flow.
8. Test (final) velocity.
9. Test (final) air flow.
10. Percent of design air flow.

K. Sound Level Reports:
1. Location.
2. Octave bands - equipment off.
3. Octave bands - equipment on.

END OF SECTION
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SECTION 23 07 13
DUCT INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Duct insulation.
B. Duct liner.
C. Insulation jackets.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.
B. Section 23 05 53 - HVAC Identification.
C. Section 23 31 00 - HVAC Ducts and Casings:  Glass fiber ducts.

1.03 REFERENCE STANDARDS
A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by

Means of the Heat Flow Meter Apparatus; 2021.
B. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for

Commercial and Industrial Applications; 2013 (Reapproved 2019).
C. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation;

2014 (Reapproved 2019).
D. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and

Sound Absorbing Material); 2012.
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
F. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking

Operations.
G. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005.
H. ASTM E 119 (UL 263) - Standard Test Methods for Fire Tests of Building Construction and

Materials.
I. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current

Edition, Including All Revisions.
J. ASHRAE Standard 90.1 - Energy Standard for Buildings Except Low-Rise Residential

Buildings.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide product description, thermal characteristics, list of materials and

thickness for each service, and locations.
C. Manufacturer's Instructions:  Indicate installation procedures necessary to ensure acceptable

workmanship and that installation standards will be achieved.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section with not less than three years of documented experience.
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PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or ASTM E84.

2.02 GLASS FIBER, FLEXIBLE
A. Manufacturer:

1. Knauf Fiber Glass 
2. Johns Manville Corporation 
3. Owens Corning Corp 
4. CertainTeed Corporation 
5. Manson
6. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Insulation:  ASTM C553; glass fiber flexible, limited combustibility blanket.
1. 'K' value:  0.27 at 75 degrees F, when tested in accordance with ASTM C518.
2. Minimum 1.0 PCF Density
3. Maximum Water Vapor Absorption:  5.0 percent by weight.

C. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Moisture Vapor Permeability:  0.029 ng/Pa s m (0.02 perm inch), when tested in

accordance with ASTM E96/E96M.
3. Secure with UL listed pressure sensitive tape.

D. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure

sensitive rubber based adhesive.
E. Tie Wire:  Annealed steel, 16 gage, 0.0508 inch diameter.

2.03 GLASS FIBER, RIGID
A. Manufacturer:

1. Knauf Fiber Glass 
2. Johns Manville Corporation 
3. Owens Corning Corp 
4. CertainTeed Corporation 
5. Manson
6. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Insulation:  ASTM C 612; rigid, board.
1. 'K' Value:  0.27 at 75 degrees F, when tested in accordance with ASTM C518.
2. Minimum 3.0 PCF Density
3. Maximum Service Temperature:  450 degrees F.
4. Maximum Water Vapor Absorption:  5.0 percent.

C. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Moisture Vapor Permeability:  0.029 ng/Pa s m (0.02 perm inch), when tested in

accordance with ASTM E96/E96M.
3. Secure with UL listed pressure sensitive tape .

D. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure

sensitive rubber based adhesive.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that ducts have 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. Install in accordance with NAIMA National Insulation Standards.
C. All insulation shall be applied so that there is no fiberglass exposed to the air stream without

filters downstream.  All fiberglass insulation, including all exposed edges, shall be coated, or
mylar or other suitable material shall be provided between fiberglass and the air stream.

D. Insulate ducts conveying air below ambient temperature:
1. Provide insulation with vapor barrier jackets.
2. Finish with tape and vapor barrier jacket.
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
4. Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections,

and expansion joints except where prohibited by code.
E. Insulate ducts 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.
F. External Duct Insulation Application:

1. Provide vapor barrier jacket.  Cover with aluminum jacket with seams located on bottom
side of horizontal ductwork.

2. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier
adhesive or tape to match jacket.

3. Install without sag on underside of duct.  Use adhesive or mechanical fasteners where
necessary to prevent sagging.  Lift duct off trapeze hangers and insert spacers.

4. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier mastic.
5. Stop and point insulation around access doors and damper operators to allow operation

without disturbing wrapping.
G. Duct and Plenum Liner Application:

1. Adhere insulation with adhesive for 90 percent coverage.
2. Secure insulation with mechanical liner fasteners.  Refer to SMACNA (DCS) for spacing.
3. Seal and smooth joints.  Seal and coat transverse joints.
4. Seal liner surface penetrations with adhesive.
5. Duct dimensions indicated are net inside dimensions required for air flow.  Increase duct

size to allow for insulation thickness.
3.03 SCHEDULES

A. Exhaust Ducts Within 10 ft of Exterior Openings and Where Noted on Drawings:
1. Flexible Glass Fiber Duct Insulation:  1-1/2 inches  thick.
2. Rigid Glass Fiber Duct Insulation:  1-1/2 inches  thick.

B. Exhaust/Relief Ducts Exposed to Outdoor Air:
1. Flexible Glass Fiber Duct Insulation:  1-1/2 inches  thick.
2. Rigid Glass Fiber Duct Insulation:  1-1/2 inches  thick.

C. Plenums/Air Transfers:
1. Flexible Glass Fiber Duct Insulation:  1-1/2 inches  thick.
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2. Rigid Glass Fiber Duct Insulation:  1-1/2 inches  thick.
3. Flexible Glass Fiber Duct Liner Insulation:  1 inches  thick, where denoted on drawings.
4. Rigid Glass Fiber Duct Liner Insulation:  1 inches  thick, where denoted on drawings.

D. Supply Ducts:
1. Flexible Glass Fiber Duct Insulation:  1-1/2 inches  thick.
2. Rigid Glass Fiber Duct Insulation:  1-1/2 inches  thick.
3. Flexible Glass Fiber Duct Liner Insulation:  1 inches  thick, where noted on the drawings.
4. Rigid Glass Fiber Duct Liner Insulation:  1 inches  thick, where noted on the drawings.

END OF SECTION
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SECTION 23 31 00
HVAC DUCTS AND CASINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal ductwork.
B. Flexible Duct Liner
C. Duct cleaning.
D. Testing and Repair

1.02 RELATED REQUIREMENTS
A. Section 01 3516.01 - Material Documentation Sheet
B. Section 01 5721 - IAQ Construction and Preoccupancy
C. Section 01 5721.01 - IAQ Planning Checklist
D. Section 01 5721.02 - IAQ Inspection Checklist
E. Section 01 5721.03 - IAQ Log.
F. Section 01 6116.01 - Accessory Material VOC Content Certification Form.
G. Section 09 91 13 - Exterior Painting:  Weld priming, weather resistant, paint or coating.
H. Section 23 0593 - Testing, Adjusting, and Balancing for HVAC.
I. Section 23 07 13 - DUCT INSULATION:  External insulation and duct liner.
J. Section 23 33 00 - Air Duct Accessories.
K. Section 23 37 00 - Air Outlets and Inlets.

1.03 REFERENCE STANDARDS
A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2020.
B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.
C. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.
D. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems;

2015.
E. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; Sheet Metal and Air Conditioning

Contractors' National Association ; 2012, 2nd Edition .
F. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2021.
G. SMACNA (KVS) - Kitchen Ventilation Systems and Food Service Equipment Fabrication and

Installation Guidelines; 2001.
H. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; 2012, 2nd Edition.
I. ASHRAE Standard 90.1 - Energy Standard for Buildings Except Low-Rise Residential

Buildings.
J. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; current edition, including all

revisions.
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.
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1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data for duct materials .
C. Shop Drawings:  Indicate duct fittings, particulars such as gages, sizes, welds, and

configuration prior to start of work for  systems.
D. Sheet metal shop coordination drawings shall be provided by the Division 23 mechanical

contractor.  Refer to Section 23 0501 for coordination drawing requirements.
E. Test Reports:  Indicate pressure tests performed.  Include date, section tested, test pressure,

and leakage rate, following SMACNA (LEAK).
F. Project Record Documents:  Record actual locations of ducts and duct fittings.  Record

changes in fitting location and type.  Show additional fittings used.
1.06 QUALITY ASSURANCE

A. Construction of ductwork shall be in accordance with the recommendation of the latest edition
of ASHRAE Handbook, HVAC Systems and Equipment, Chapter 16; Sheet Metal and Air
Conditioning Contractor's National Association, Inc. (SMACNA) Manual.

B. Duct coverings, duct linings, tapes, and core materials in panels used in duct systems shall
have a flame spread rating not over 25, without evidence of continued progressive combustion
and a smoke developed rating no higher than 50.  If coverings and linings are to be applied with
adhesives, they shall be tested as applied with such adhesives, or the adhesives used shall
have a flame spread rating not over 25 and a smoke developed rating no higher than 50 when
in the final dry state.

C. Ductwork, shall be constructed of new prime grade galvanized sheet steel, manufactured in
accordance with ASTM A924 standards for hot dip galvanized sheet and ASTM A653 quality.

D. Installer Qualifications:  Company specializing in performing the type of work specified in this
section, with minimum 2  years ofdocumented  experience.

1.07 REGULATORY REQUIREMENTS
A. Construct ductwork to NFPA 90A  standards.

1.08 WARRANTY
A. Fabric Duct:  10 year product warranty for products supplied for the fabric portion of this system

as well as a design and performance warranty.
1.09 DELIVERY, STORAGE, AND HANDLING

A. All ductwork kept on site shall have open ends wrapped and protected from dirt entering inside
of duct.  All ductwork and duct accessories shall be kept off floor.

1.10 FIELD CONDITIONS
A. Do not install duct sealants when temperatures are less than those recommended by sealant

manufacturers.
B. Maintain temperatures within acceptable range during and after installation of duct sealants.
C. Refer to section 01 5721 - IAQ Construction and Preoccupancy for additional requirements.

PART 2  PRODUCTS
2.01 DUCT ASSEMBLIES

A. Regulatory Requirements:  Construct ductwork to comply with NFPA 90A standards.
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2.02 MATERIALS
A. Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type

B, with G90/Z275 coating.
B. Round and Oval Duct Liner:

1. Shall be factory fabricated double-walled with 1" thick sound insulation and inner
perforated galvanized metal liner. Construction shall comply with flame and smoke rating
required by NFPA 90A. Metal liner shall be 24 gauge having perforations not exceeding
2.4mm (3/32 inch) diameter and approximately 22 percent free area. Metal liner for fittings
need not be perforated. Provide liner couplings/spacer for metal liner. At the end of
insulated sections, provide insulation end fittings to reduce outer shell to liner size.
Provide liner spacing/concentricity leaving airway unobstructed. Refer to section 23 0713
for insulation requirements. All dimensions shown on the drawings are inside duct
dimensions and do not include the dimension of the duct liner.

C. Low Pressure Insulated Flexible Ducts:
1. Manufacturers:

a. Flexmaster  Model 5M .
b. Thermaflex, Model M-KC
c. Buckley, Model Type 2.
d. Substitutions:  See Section 01 6000 - Product Requirements .

2. Three ply aluminum/fiberglass/aluminized polyester film supported by helically wound
spring steel wire; 1 inch thick, 3/4 lb. density, fiberglass insulation; air tight aluminized  fire
retardant vapor barrier film.
a. Pressure Rating:  5 inches WG positive and 5 inches WG negative.
b. Maximum Velocity:  4000 fpm.
c. Temperature Range:  -10 degrees F to 160 degrees F.

D. High Pressure Flexible ducts
1. Manufacturers:

a. Flexmaster  Model 3M .
b. Thermaflex, Model M-KC
c. Buckley, Model Type 3
d. Substitutions:  See Section 01600 - Product Requirements .

2. Insulated, flexible high pressure ducts shall be used for connecting high velocity branch
runouts to terminal units and other related equipment on the high pressure side of the
system and shall have an inner core of all metal construction, consisting of a bonded 3 ply
laminate, mechanically corrugated for strength and air tightness and covered with a one
inch thick fiberglass blanket of one pound density, and an airtight foil fire retardant skin
over the insulation.
a. Pressure Rating:  10 inches WG positive and 1.0 inches  negative.
b. Maximum Velocity:  4000 fpm.
c. Temperature Range:  -20 degrees F to 210 degrees F.

E. Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold resistant.
1. Type:  Heavy mastic or liquid used alone or with tape, suitable for joint configuration and

compatible with substrates, and recommended by manufacturer for pressure class of
ducts.
a. All sealers and sealants shall meet the low VOC requirements for LEED.  Refer to

Division 01 of the specifications for additional information.
F. Hanger Rod:  ASTM A 36/A 36M; steel , galvanized ; threaded both ends, threaded one end, or

continuously threaded.
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G. A maximum length of 12" of flexible ductwork will be allowed in the exhaust and return air
ductwork systems.  Contractor shall ensure that flexible ductwork used in these systems are
sealed air tight to the sheet metal duct.

2.03 DUCTWORK FABRICATION
A. Fabricate and support in accordance with SMACNA (DCS) and as indicated.
B. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated.
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 must be used, provide air foil
turning vanes of perforated metal with glass fiber insulation.

D. Provide air foil turning vanes of performated metal with glass fiber insulation in all rectangular
elbows in the supply air stream, return air stream, and exhaust air stream for all duct sizes with
a width greater then 12" and a height greater then 12" (12"x12").

E. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

F. Fabricate continuously welded round and oval duct fittings in accordance with SMACNA (DCS).
G. Fabricate continuously welded round and oval duct fittings two gages heavier than duct gages

indicated in SMACNA Standard.  Joints shall be minimum 4 inch  cemented slip joint, brazed or
electric welded.  Prime coat welded joints.

H. Provide standard 45 degree lateral wye takeoffs unless otherwise indicated where 90 degree
conical tee connections may be used.

I. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame,
provide blank-out panels sealing louver area around duct.  Use same material as duct, painted
black on exterior side; seal to louver frame and duct.  Bottom of ductwork shall be sloped down
to louver to allow rain, snow, etc. to run out of ductwork.

J. All sheetmetal ductwork in the student dining / stage, shop areas, and other areas with exposed
ductwork shall have paint grip type construction.  All ductwork to be painted shall have the
exterior wiped down after installation with proper cleaning solution to remove any oils, grease,
etc. that would prohibit paint from sticking to ductwork.  Painting of ductwork shall be by
General Contractor.

2.04 MANUFACTURED DUCTWORK AND FITTINGS
A. Manufacture in accordance with SMACNA HVAC Duct Construction Standards - Metal and

Flexible, and as indicated.  Provide duct material, gages,reinforcing, and sealing for operating
pressures indicated.

B. Construct ductwork of new prime grade galvanized sheet steel, manufactured in accordance
with ASTM A525 standards for hot dip galvanized sheet.  Coating weight shall not be less than
0.90 oz. per sq.ft. where used in normal applications.  Sheets having coating that will flake or
peel under forming operation will not be allowed.

C. Installation of sheet metal ducts and related work shall comply with applicable Local, State and
National Codes, rules, regulations and ordinances, including the following specific codes:
1. Air conditioning and ventilating systems of other than residence type NFPA No. 90A.
2. Air conditioning, warm air heating, air cooling, and ventilating systems NFPA No. 90B.

D. Minimum round duct sheet metal gauge shall be as follows:
1. Diameter 3 through 14 inches:  Spiral Seam Gauge = 26, Longitudinal Seam Gauge = 24.
2. Diameter 15 through 26 inches:  Spiral Seam Gauge = 24, Longitudinal Seam Gauge =

22.
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3. Diameter 27 through 36 inches:  Spiral Seam Gauge = 22, Longitudinal Seam Gauge =
20.

4. Diameter 37 through 50 inches:  Spiral Seam Gauge = 20, Longitudinal Seam Gauge =
20.

5. Diameter 51 through 60 inches:  Spiral Seam Gauge = 18, Longitudinal Seam Gauge =
18.

E. Minimum flat oval duct sheet metal gauge shall be as follows:
1. Major Dimension Duct Width up through 24 inches:  Spiral Seam Gauge = 24,

Longitudinal Seam Gauge = 20.
2. Major Dimension Duct Width 25 through 36 inches:  Spiral Seam Gauge = 22,

Longitudinal Seam Gauge = 20.
3. Major Dimension Duct Width 37 through 48 inches:  Spiral Seam Gauge = 22,

Longitudinal Seam Gauge = 18.
F. Fittings for duct construction shall be of sheet metal gauges as follows:

1. Duct Diamter/Major Dimension 3 through 14 inches:  Spiral Seam Gauge = 24,
Longitudinal Seam Gauge = 20.

2. Duct Diameter/Major Dimension 15 through 26 inches:  Spiral Seam Gauge = 22,
Longitudinal Seam Gauge = 20.

3. Duct Diameter/Major Dimension 27 through 36 inches:  Spiral Seam Gauge = 20,
Longitudinal Seam Gauge = 20.

4. Duct Diameter/Major Dimension 37 through 50 inches:  Spiral Seam Gauge = 20,
Longitudinal Seam Gauge = 18.

5. Duct Diameter/Major Dimension 51 through 60 inches:  Spiral Seam Gauge = 18,
Longitudinal Seam Gauge = 18.

G. Provide with Class A seals for all duct joints.
H. Transverse Duct Connection System:  SMACNA "E" rated  rigidly class connection, 45 degree

and 90 degree fittings as indicated on the drawings, interlocking angle and duct edge
connection system with sealant, gasket, cleats, and corner clips.  Special fittings as required
and where not of standard construction shall be factory fabricated to fit the ductwork furnished
on the Project.

2.05 METAL DUCT HANGERS AND SUPPORTS
A. Support horizontal ductwork runs with suitable strap or trapeze hangers on 6 foot centers.

 Where duct weight for the 6 foot length is less than 40 pounds, space hangers 8 feet on
center. Support vertical risers at floors with galvanized steel angles riveted to duct on all sides.
 Size of angles shall be one gage heavier than the ductwork it is supporting.

B. Ductwork may be supported using load rated cable suspension system equal to Gripple Hang-
Fast system.  Suspension  system shall have a specified manufacturer's Save Working Load
(SWL) and supplementary safety factor of at least 5 times the SWL.
1. Suspension system shall be verified by SMACNA Testing and Research Institute to be in

compliance with SMACNA Duct Construction Standard Guidelines (1995 Ch 4).
2. Support ductwork at 6' on center for all round supply 22 inch in diameter or equivlaent

square and over.  For all supply over 20" support on 6 ft centers.
a. Mechanical contractor shall consult hanger manufacturer sizing chart for proper

hanger sizing based on supported weight.
3. The "Clutcher" cable hanging system manufactured by Ductmate is not an acceptable

product and shall not be used.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install, support, and seal ducts in accordance with SMACNA (DCS).
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B. Install in accordance with manufacturer's instructions.
C. Fabric Duct Installation:  Install chosen suspension system in accordance with the requirements

of the manufacturer.  Instructions for installation shall be provided by the manufacturer with
product.

D. Duct sizes indicated are inside clear dimensions.  For lined ducts, maintain sizes inside lining.
E. Install and seal metal and flexible ducts in accordance with SMACNA HVAC Duct Construction

Standards - Metal and Flexible.
F. 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.

G. Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

H. Use crimp joints with bead for joining round duct sizes 8 inch  and smaller with crimp in direction
of air flow.

I. Use double nuts and lock washers on threaded rod supports.
J. Connect terminal units to supply ducts directly or with one foot maximum length of flexible duct.

 Do not use flexible duct to change direction.
K. Connect diffusers to low pressure ducts with 10 feet maximum length of flexible duct held in

place with strap or clamp.
L. Connect flexible ducts to metal ducts with adhesive tape and draw bands. 
M. Set plenum doors 6 to 12 inches above floor.  Arrange door swings so that fan static pressure

holds door in closed position.
N. During construction provide temporary closures of metal or taped polyethylene on open

ductwork to prevent construction dust from entering ductwork system.
O. Ducts shall be installed substantially as indicated on the Drawings.  However, where conflicts

occur with other trades, the Architect/Engineer reserves the right to require the Contractor to
make minor changes in duct locations without extra cost to the Owner.

P. Locate ductwork within walls, ceilings, utility or pipe spaces, chases, joist spaces, and the like,
insofar as is practical and so that such Work will be properly concealed.
1. Space sufficiently distant from other Work and from adjacent lines, ducts, etc., to permit

maintenance, replacement, insulation, etc., so not less than 1 inch space will exist
between completed finished surfaces.

2. Space parallel runs of ductwork so that each individual run of duct can be separately
insulated.  Parallel runs of duct or piping, insulated as a bundle, will not be accepted.

3. This Contractor shall clean the interior of ductwork and fittings, leaving area clean and free
of loose insulation and other construction debris.

4. Provide flexible connections at all fan powered equipment on inlet and discharge sides of
equipment.

Q. Support horizontal ductwork runs with suitable strap or trapeze hangers on 6 foot centers.
 Where duct weight for the 6 foot length is less than 40 pounds, space hangers 8 feet on
center.  When weight of duct between hangers does not exceed 60 pounds, hangers shall be 1
inch wide by 18 gauge.  For greater weights, use trapeze hangers 6 feet on center, as
approved by Architect/Engineer.  Support vertical risers at floors with galvanized steel angles
riveted to duct on all sides.  Size of angles shall be one size heavier than scheduled for stiffer
angles.
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R. Pack and caulk around ductwork passing through walls and floors where required to prevent
sound transmission using fiberglass packing and metal collar.
1. Connect to walls with galvanized angles anchored to wall and construction.  Seal angles

using approved sealant compound.
S. Seal ductwork connections to exterior wall louvers using waterproof silicone or polyurethane

sealant.
1. Bottom of ductwork shall be sloped up minimum of 30 degrees toward inside of building to

control entry of water.
T. All supply make-up air ductwork connected to roof mounted supply air make-up fan and kitchen

range hood shall be sealed at all joints with silicone sealer.  Duct shall be wrapped with
insulation.

U. Clean interior of ductwork, leaving it free of loose material and construction debris.
V. Where water piping is installed over electrical switchgear, provide .015, #302, 18-8 stainless

steel or 20 oz. copper pans with soldered joints and approved drains to suitably protect
switchgear.

W. Sheet metal elbows and fittings shall be constructed to comply with the following:
1. Curved elbows shall have a radius not less than 150 percent of duct width to the

centerline of the duct (R/D = 1.5).
2. Where R/D ratio is less than 1.5, use hollow vane (air foil) vanes or turn blades.
3. Elbows and other fittings shall be constructed the same as required for straight runs of

ductwork.  Round elbows shall be crimped and beaded on the downstream end.  Square
elbows must have turning vanes.

4. When air foil vanes are used in elbows, elbows may have square throat and heel or radius
heel and radius throat.

X. Provide, where denoted on Drawings and in square elbows of low pressure ducts, air turning
vanes designed to carry the air around the 90 degree bend without eddying or pressure
fluctuations in the turn.  Vanes shall be formed blade type and of standard catalog product of
reputable manufacturer.  Manufacturer of air turns shall recommend the number and size of
blades.  Air turns shall be the complete unit type installed along the diagonals of each square
elbow.
1. Refer to specification section 23 3300 for additional requirements.
2. Vanes shall be constructed and installed to limit pressure loss to not more than 20 percent

of the velocity pressure.
Y. At exterior wall louvers, seal duct to louver frame and install blank-out panels .  Slope bottom of

ductwork down to louver to allow rain, snow, etc. to run out of ductwork.
Z. Install suspension system in accordance with manufacturer's requirements.  Installation

instructions shall be provided with fabric duct system by unit manufacturer.
AA. All sheetmetal ductwork in student dining / stage, shop areas, corridors, and other areas with

exposed ductwork shall have paint grip type construction.  All ductwork to be painted shall have
the exterior wiped down after installation with proper cleaning solution to remove any oils,
grease, etc. that would prohibit paint from sticking to ductwork.  Painting of ductwork shall be by
General Contractor. Color shall be per room finish selection schedule by architect.

3.02 TESTING AND REPAIR
A. Ductwork shall be sealed and leak tested as required by ASHRAE Standard 90.1.
B. Upon completion of each respective ductwork system, but prior to insulating, covering, or

backfilling, each system shall be thoroughly cleaned to remove construction dirt and foreign
matter.
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C. Test Ductwork as Specified Herein
1. No ductwork work shall be concealed or covered until it has been inspected and approved

by the project inspector, who shall be notified when the Work is ready for inspection.
 Work shall be completely installed and tested as required by this Contract and
Ordinances of the local Municipality and shall be leaktight to the satisfaction of those
making the inspection and the Architect/ Engineer.

2. In general, pressure tests shall be applied to ductwork.  In no case shall piping be subject
to pressure exceeding its rating.  Defective work shall be promptly repaired or replaced
and test shall be repeated until the particular system and component parts thereof receive
approval of the Architect/Engineer.

3. Provide temporary equipment for testing, including blower and gauges.  Test ductwork
system before insulation is installed and remove control devices before testing.  Test each
natural section of each ductwork system independently, but do not use ductwork dampers
to isolate sections where test pressure exceeds damper pressure rating.

4. Repair ductwork system sections which fail required ductwork test by disassembly and
reinstallation, using new materials to extent required to overcome leakage.  Do not use
chemicals, stopleak compounds, mastics, or other temporary repair methods.

5. Pressure for Testing of Ductwork Systems shall be as follows:
a. High and Medium Pressure Ductwork (above 2 inch static pressure w.g.)

1) Ductwork Systems include:  VAV systems upstream of terminal boxes.
2) Ductwork systems shall be sealed to SMACNA Seal Class B.
3) Ductwork systems shall be tested for leakage in accordance with SMACNA

leakage class 12 for rectangular ductwork and leakage class 6 for round
ductwork.

4) Leakage test procedures shall follow the outlines and classifications in the
SMACNA HVAC Duct Leakage Test Manual.

5) If the tested ductwork fails to meet allotted leakage level, the contractor shall
modify to bring it into compliance and shall retest it until acceptable leakage is
demonstrated.

6) Testing apparatus shall be a high pressure air source consisting of a portable
rotary blower having an inlet damper, and flow measuring device consisting of
straightening vanes and an orifice plate installed in a straight tube having
properly located pressure taps.  Pressure and assembly shall have its own
calibrated capacity curve.  Pressure and flow reading shall be taken by using "U-
tube" manometers.

D. Damage resulting from tests shall be repaired or damaged materials replaced, to satisfaction of
Architect/Engineer, and at no cost to Owner.

3.03 CLEANING
A. Clean duct system and force air at high velocity through duct to remove accumulated dust.  To

obtain sufficient air, clean half the system at a time.  Protect equipment that could be harmed
by excessive dirt with temporary filters, or bypass during cleaning.

B. Temporary Closure: At ends of ducts which are not connected to equipment or distribution
devices at time of ductwork installation, cover with polyethylene film or other covering which will
keep the system clean until installation is completed.

3.04 SCHEDULES
A. Ductwork Material:

1. Low Pressure Supply (Heating Systems):  Galvanized Steel.
2. Low Pressure Supply (Cooling System):  Galvanized Steel.
3. Return and Relief:  Galvanized Steel.
4. General Exhaust:  Galvanized Steel.
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5. Outside Air Intake:  Galvanized Steel.
END OF SECTION
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SECTION 23 33 00
AIR DUCT ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Air turning devices
B. Backdraft dampers.
C. Duct access doors.
D. Duct test holes.
E. Flexible duct connections.
F. Volume control dampers.
G. Motorized Backdraft / Relief Damper

1.02 RELATED REQUIREMENTS
A. Refer to Section 01 6000 - Product Requirements
B. Section 01 3516.01 - Material Documentation Sheet
C. Section 01 5721 - IAQ Construction and Preoccupancy
D. Section 01 5721.01 - IAQ Planning Checklist
E. Section 01 5721.02 - IAQ Insepction Checklist
F. Section 01 5721.03 - IAQ Log
G. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.
H. Section 01 6116.01 - Accessory Material VOC Content Certification Form.
I. Section 23 05 48 - Vibration and Seismic Controls.
J. Section 23 31 00 - HVAC Ducts and Casings.
K. Section 23 36 00 - VARIABLE AIR TERMINAL UNITS:  Pressure regulating damper

assemblies.
L. Section 26 05 83 - EQUIPMENT WIRING:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS
A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.
B. NFPA 92 - Standard for Smoke Control Systems; 2021.
C. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking

Operations; 2014.
D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2021.
E. UL 33 - Safety Heat Responsive Links for Fire-Protection Service; Current Edition, Including All

Revisions.
F. UL 555 - Standard for Fire Dampers; Current Edition, Including All Revisions.
G. UL 555S - Standard for Smoke Dampers; Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide for shop fabricated assemblies including volume control dampers.

 Include electrical characteristics and connection requirements.
C. Shop Drawings:  Indicate for shop fabricated assemblies including volume control dampers.



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Air Duct Accessories  23 33 00 - 2 
February 07, 2025

D. Manufacturer's Installation Instructions:  Provide instructions for fire dampers.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Protect dampers from damage to operating linkages and blades.
B. All ductwork accessories kept on site shall be wrapped and protected from dirt.  All ductwork

and duct accessories shall be kept off floor.
PART 2  PRODUCTS
2.01 AIR TURNING DEVICES/EXTRACTORS

A. Air turning vanes/extractors shall be installer fabricated or manufactured.
B. Air turning vanes/extractors shall be provided where denoted on drawing and in all square

elbows of low pressure supply, return, and exhaust ducts for sizes above 12"x12".  Air turning
vanes/extracotrs shall be designed to carry the air around the 90 degree bend without eddying
or pressure fluctuation in the turn.  Vanes shall be formed blade type and of standard catalog
product of a reputable manufacturer.  Manufacturer of air turns and extractors shall recommend
the number and size of vanes.  Air turning vanes shall be the complete unit type installed along
the diagonals of each square elbow.

C. Vanes shall be constructed and installed to limit pressure loss to not more then 20 percent of
velocity pressure.

2.02 BACKDRAFT DAMPERS
A. Manufacturers:

1. Louvers & Dampers, Inc
2. Nailor Industries Inc
3. Ruskin Company 
4. Greenheck .
5. Vent Products.
6. Air Balance, Inc.
7. United Enertech
8. Loren Cook Company
9. Pottorff
10. Substitutions:  See Section 01 6000 - Product Requirements .

B. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers:  Galvanized steel or
Extruded aluminum , with  blades of maximum 6 inch  width, with felt or flexible vinyl sealed
edges, linked together in rattle-free manner with 90 degree stop, steel ball bearings, and plated
steel pivot pin; adjustment device to permit setting for varying differential static pressure.
1. Provide counterbalance for building pressure activation.

2.03 DUCT ACCESS DOORS
A. Fabrication:  Rigid and close-fitting of galvanized steel with sealing gaskets and quick fastening

locking devices.  For insulated ducts, install minimum 1 inch thick insulation with sheet metal
cover.
1. Less Than 12 inches Square:  Secure with sash locks.
2. Up to 18 inches Square:  Provide two hinges and two sash locks.
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3. Up to 24 by 48 inches:  Three hinges and two compression latches with outside and inside
handles.

B. Access doors with sheet metal screw fasteners are not acceptable.
2.04 VOLUME CONTROL DAMPERS

A. Manufacturers:
1. Louvers & Dampers, Inc
2. Nailor Industries Inc
3. Ruskin Company 
4. Greenheck
5. Air Balance, Inc.
6. Vent Products
7. United Enertech
8. Pottorff.
9. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Fabricate in accordance with SMACNA (DCS) and as indicated.
C. Rectangular

1. Dampers shall be of opposed blade construction.
2. Frame shall be 5 inches by 1 inch by 16 gauge galvanized steel.
3. Blades shall be 6 inches wide by 16 gauge galvanized steel.
4. Linkage shall include a locking device to hold damper in a fixed position.

D. Round
1. Dampers shall be of the butterfly type consisting of a circular blade mounted to the shaft.
2. Frames shall be 20 gauge galvanized steel up to 20 inches diameter, 7 inches long.
3. Blades shall be 20 gauge galvanized steel.
4. Control shaft/hand quadrant shall be located on a square shaft and shall be lockable.
5. Bearings shall be molded synthetic or bronze.
6. Provide a minimum 1 1/2" shaft extension on manual dampers located in supply ductwork,

to accomodate exterior ductwork insulation, to allow manual damper handle to be clear of
supply ductwork.

2.05 MOTORIZED BACKDRAFT/RELIEF DAMPERS
A. Manufacturers:

1. Louvers & Dampers, Inc
2. Nailor Industries, inc
3. Ruskin Company
4. Greenheck
5. Air Balance, Inc
6. Vent Products
7. United Enertech
8. Pottorff
9. Substitutions:  See Section 01 6000 - Product Requirements

B. Fabricate in accordance with SMACNA HVAC duct construction standards - Metal and flexible,
as indicated.

C. Dampers, unless otherwise specified, shall be low leakage dampers and shall be designed for
tight shut-off such that for a 1500 fpm damper leakage does not exceed 1 percent at 6 inches
w.g.  Silent closing replacable butyl and neoprene seals shall be provided on blades on all four
sides of the frame.  Louver linkage to be concealed in frame channel outside of the air stream.
 Bearings shall be nylon bushings or impregnated sintered iron.  Rigid blades shall be
constructed of not lighter than double 22 gauge and shall have 6 inches maximum blade width.



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Air Duct Accessories  23 33 00 - 4 
February 07, 2025

 Frames shall have welded corners and shall be diagonally braced.
D. Whenever possible, damper size shall match ductwork size.  The contractor shall verify air

velocity and notify the engineer of sizing concerns prior to installation of dampers.
2.06 DAMPER ACTUATORS

A. Damper actuators shall be provided by temperature control contractor and installed by Division
23 HVAC contractor.  Refer to specification section 23 0913.

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 (DCS).  Refer to Section 23 31 00 for duct construction and pressure class.

B. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

C. Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as
indicated. Provide for cleaning kitchen exhaust ducts in accordance with NFPA 96 Provide
minimum 8 by 8 inch size for hand access,  size for shoulder access, and as indicated.  Provide
4 by 4 inch for balancing dampers only.  Review locations prior to fabrication.

D. At fans and motorized equipment associated with ducts, provide flexible duct connections
immediately adjacent to the equipment.

E. At equipment supported by vibration isolators, provide flexible duct connections immediately
adjacent to the equipment.

F. Provide balancing dampers at points on supply, return, and exhaust systems where branches
are taken from larger ducts as required for air balancing.  Install minimum 2 duct widths from
duct take-off.

G. Provide balancing dampers on high velocity systems where indicated.  Refer to Section 23 36
00 - Air Terminal Units.

H. Provide 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.

I. Air turning vanes shall be provided where denoted on drawings and in square elbows of low
pressure ducts.

END OF SECTION
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SECTION 23 34 23
HVAC EXHAUST FANS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Roof exhausters.
B. Cabinet exhaust fans.
C. Upblast roof exhausters.
D. Inline / Ceiling exhaust fans.

1.02 RELATED REQUIREMENTS
A. Refer to Section 01 6000 - Product Requirements
B. Section 23 0548 - Vibration and Seismic Controls.
C. Section 23 33 00 - Air Duct Accessories:  Backdraft dampers.

1.03 REFERENCE STANDARDS
A. AMCA (DIR) - (Directory of) Products Licensed Under AMCA International Certified Ratings

Program; 2015.
B. AMCA 99 - Standards Handbook; 2016.
C. AMCA 204 - Balance Quality and Vibration Levels for Fans; 2020.
D. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance

Rating; 2016.
E. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; 2014.
F. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; 2014.
G. NEMA MG 1 - Motors and Generators; 2018.
H. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking

Operations; 2014.
I. UL 705 - Power Ventilators; Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. 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.

C. Manufacturer's Instructions:  Indicate installation instructions.
D. Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare

parts list, and wiring diagrams.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.
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1.06 FIELD CONDITIONS
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Greenheck:
B. Loren Cook Company:
C. Twin City Fan Co.
D. PennBarry:
E. Acme Engineering and Manufacturing Corp.

2.02 ROOF EXHAUSTERS
A. Fan Unit:  V-belt or direct driven as indicated, with spun aluminum housing; resilient mounted

motor; 1/2 inch mesh, 0.62 inch thick aluminum wire birdscreen; square base to suit roof curb
with continuous curb gaskets.

B. Direct Drive Fans:  VariGreen ECM high efficient motors.  Fan speed controller.
C. Roof Curb:  8 inch high self-flashing of galvanized steel with continuously welded seams, built-

in cant strips.
D. Disconnect Switch:  Factory wired, non-fusible, in housing for thermal overload protected motor

and wall mounted multiple speed switch.
E. Backdraft Damper:  Gravity actuated, aluminum multiple blade construction, felt edged with

offset hinge pin, nylon bearings, blades linked, and line voltage motor drive, power open, spring
return.

F. Backdraft Damper:  motorized, non-overloading motor, aluminum frame, aluminum multiple
blade construction, gasketed edge, aluminim hinge pins, brass bushings, blades linked.
 Provide all roof exhausters with fan manufacturer's motorized backdraft damper.

G. Sheaves:  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and
adjustable pitch motor sheave selected so required rpm is obtained with sheaves set at mid-
position; fan shaft with self-aligning pre-lubricated ball bearings.

H. Belts and Drives:  Where required, belts shall be oil and heat resistant, non-static type.  Drives
shall be precision machined cast iron type, keyed and securely attached to the wheel and
motor shafts.  Drives shall be sized for 150 percent of the installed motor horsepower.  The
variable pitch motor drive must be factory set to the specification fan RPM.
1. Provide automatic belt tensioner for all belt drive fans to help reduce maintenance costs

and increase belt life.
I. Finish:  Provide an electrostatically applied, baked polyester powder coat finish.  Coating must

exceed  1,000 hour salt spray under ASTM B117 test method, 1,000 hour humidity resistance
under ASTM D2247 test method, pencil hardness 2H under ASTM D3363 test method.  The
color for roof mounted exhaust fans shall be as selected by the architect from the
manufacturer's standard colors.

2.03 CABINET  EXHAUST FANS
A. Centrifugal Fan Unit:  V-belt or direct driven as indicated with galvanized steel housing lined

with acoustic insulation, resilient mounted motor.  Backdraft damper to be provided by the unit
manufacturer.  Refer to section 23 3300  for backdraft damper requirements.

B. Disconnect Switch:  Unit shall be provided with a factory mounted disconnect switch (UL
approved), belt guard, unit mounted solid state speed controller for direct drive units.

C. Grille:  Molded white plastic.
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D. Backdraft Damper:  motorized, non-overloading motor, aluminum frame, aluminum multiple
blade construction, gasketed edge, aluminim hinge pins, brass bushings, blades linked.
 Provide all Inline exhausters with fan manufacturer's motorized backdraft damper.

E. Sheaves:  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and
adjustable pitch motor sheaves selected so required rpm is obtained with sheaves set at mid-
position; fan shaft with self-aligning pre-lubricated ball bearings.

F. Belts and Drives:  Where required, belts shall be oil and heat resistant, non-static type.  Drives
shall be precision machined cast iron type, keyed and securely attached to the wheel and
motor shafts.  Drives shall be sized for 150 percent of the installed motor horsepower.  The
variable pitch motor drive must be factory set to the specification fan RPM.  Automatic belt
tensioner shall be provided with all belt drive fans.

G. Direct Drive Fans:  Provide a Fan Speed controller.
1. Fan speed controller shall be mounted directly at exhaust fan and be used for balancing

purposes only.
2.04 UPBLAST ROOF EXHAUSTERS

A. Shafts and Bearings:
1. Fan Shaft:

a. Ground and polished steel with anti-corrosive coating.
b. First critical speed at least 25 percent over maximum cataloged operating speed.

2. Bearings:
a. Permanently sealed or pillow block type.
b. Minimum L10 life in excess of 100,000 hours (equivalent to L50 average life of

500,000 hours), at maximum cataloged operating speed.
c. 100 percent factory tested.

B. Drive Assembly:
1. Belts, pulleys, and keys oversized for a minimum of 150 percent of driven horsepower.
2. Belts:  Static free and oil resistant.
3. Fully machined cast iron type, keyed and securely attached to the wheel and motor shafts.
4. Motor pulley adjustable for final system balancing.
5. Readily accessible for maintenance.

C. Drain Trough:  Allows for single-point drainage of water, grease, and other residues.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Extend ducts to roof exhausters into roof curb.  Counterflash duct to roof opening.
C. Hung Cabinet Fans:

1. Install fans with spring isolators and flexible electrical leads.  Refer to Section 23 0548.
2. Install flexible connections specified in Section 23 33 00 between fan and ductwork.

 Ensure metal bands of connectors are parallel with minimum one inch flex between
ductwork and fan while running.

D. Provide sheaves required for final air balance.
E. Install backdraft dampers on inlet to roof and wall exhausters.
F. Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and as indicated.

END OF SECTION



This page intentionally left blank



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Engine Exhaust Systems  23 35 16 - 1 
February 07, 2025

SECTION 23 35 16
ENGINE EXHAUST SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Centrifugal fans.
B. Ductwork and duct accessories.
C. Inlet fittings.
D. Exhaust system hose reel and accessories.

1.02 RELATED REQUIREMENTS
A. Section 01 6000 - Product Requirements
B. Section 23 05 48 - Vibration and Seismic Controls:  Vibration isolators.

1.03 REFERENCE STANDARDS
A. ACGIH (IV) - Industrial Ventilation, A Manual of Recommended Practice; 2010, 28th edition.
B. AMCA (DIR) - (Directory of) Products Licensed Under AMCA International Certified Ratings

Program; 2015.
C. AMCA 99 - Standards Handbook; 2016.
D. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance

Rating; 2016.
E. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; 2014.
F. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; 2014.
G. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2020.
H. ASTM C14 - Standard Specification for Nonreinforced Concrete Sewer, Storm Drain, and

Culvert Pipe; 2020.
I. ASTM C14M - Standard Specification for Nonreinforced Concrete Sewer, Storm Drain, Culvert

Pipe (Metric); 2020.
J. ASTM C443 - Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber

Gaskets; 2020.
K. ASTM C443M - Standard Specification for Joints for Concrete Pipe and Manholes, Using

Rubber Gaskets (Metric); 2020.
L. ASTM D2996 - Standard Specification for Filament-Wound "Fiberglass" (Glass-Fiber-

Reinforced Thermosetting-Resin) Pipe; 2017.
M. ASTM D2997 - Standard Specification for Centrifugally Cast "Fiberglass" (Glass-Fiber-

Reinforced Thermosetting-Resin) Pipe; 2021.
N. AWS D9.1M/D9.1 - Sheet Metal Welding Code; 2012.
O. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2021.
P. SMACNA (RIDC) - Rectangular Industrial Duct Construction Standards; 2007.
Q. SMACNA (ROUND) - Round Industrial Duct Construction Standards; 1999.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturers literature and data sheets indicating rated capacities,

dimensions, weights and point loadings, accessories, electrical characteristics and connection
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requirements, wiring diagrams, and location and sizes of field connections.
1. Provide fan curves with specified operating point clearly plotted.
2. Submit sound power levels for both fan inlet and outlet at rated capacity.

C. Shop Drawings:  Indicate dimensions, sizes, weights and point loadings, and locations and
sizes of field connections.

D. Manufacturer's Installation Instructions:  Include assembly and installation instructions.
E. Operation and Maintenance Data:  Include instructions for fan lubrication, motor and drive

replacement, spare parts list, and wiring diagrams.
1.05 QUALITY ASSURANCE

A. Fan Performance Ratings:  Determined in accordance with AMCA 210 and labeled with AMCA
Certified Rating Seal.

B. Fan Sound Ratings:  AMCA 301, tested to AMCA 300 and label with AMCA Certified Sound
Rating Seal.

C. Fan Fabrication:  Comply with AMCA 99.
D. Manufacturer Qualifications:  Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience.
E. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories

Inc. as suitable for the purpose specified and indicated.
PART 2  PRODUCTS
2.01 CENTRIFUGAL FANS

A. Manufacturers:
1. Aerovent
2. Loren Cook Company
3. PennBarry
4. Greenheck
5. Lincoln Electric
6. Loren Cook Company
7. __________.
8. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Base performance on sea level conditions.
C. Wheel and Inlet:

1. Backward Inclined:  Steel construction with smooth curved inlet flange, heavy back plate,
backwardly curved blades welded or riveted to flange and back plate; cast iron hub riveted
to back plate and keyed to shaft with set screws.

2. Radial:  Steel construction with inlet flange, back plate, plate blades with reinforcing
gussets welded or riveted to back plate and flange; cast iron hub riveted to back plate and
keyed to shaft with set screws.

D. Housing:  Heavy gage steel, spot welded with inlet bell and shaped cut-off, factory finished with
enamel or prime coat.  Provide bolted construction with horizontal flanged split housing.

E. Motors and Drives:
1. Bearings:  Heavy duty pillow block type, self-aligning, grease-lubricated ball bearings or

roller bearings.
2. Shafts:  Hot rolled steel, ground and polished, with key-way, protectively coated with

lubricating oil.
3. V-Belt Drive:  Cast iron or steel sheaves, dynamically balanced, keyed, variable and

adjustable pitch, matched belts, and rated minimum 1.5 times nameplate rating of motor.



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Engine Exhaust Systems  23 35 16 - 3 
February 07, 2025

4. Belt Guard:  Fabricate to SMACNA (DCS); of 12 gage, 3/4 inch diamond mesh wire
screen welded to steel angle frame or equivalent, prime coated.

F. Accessories:
1. Bolted Access door, drain with plug.
2. Flanges:  Inlet and outlet flanges with prepunched holes.
3. Guard:  OSHA type belt guard, shaft and bearing guard.  All guards to be painted safety

"yellow".
4. Fan base:  Single unitary base for fan and motor.  Isolators not required for fan base.
5. Miscellaneous:  Bolted Access door, Drain with plug, discharge silencer.

2.02 DUCTWORK AND DUCT ACCESSORIES
A. Materials:

1. Galvanized Steel Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type
B, with G90/Z275 coating.

B. Ductwork:
1. Fabricate and support in accordance with:

a. SMACNA (DCS).
b. SMACNA (RIDC) and SMACNA (ROUND).
c. ACGIH (IV) - Industrial Ventilation Manual.

2. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centerline.

3. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

4. Fabricate continuously welded round and oval duct fittings two gages heavier than duct
gages indicated in SMACNA (ROUND).

5. Joints:  Minimum 4 inch cemented slip type, brazed or electric welded to comply with AWS
D9.1M/D9.1.  Prime coat welded joints.

6. Provide standard 45 degree lateral wye branch fittings unless otherwise indicated.
7. Use double nuts and lock washers on threaded rod supports.

C. Flexible Connectors:  UL listed, fire-retardant polyethylene impregnated fabric, minimum
density 20 oz per sq yd, approximately 2 inches wide, crimped into metal edging strip.

2.03 EXHAUST SYSTEM HOSE REEL AND ACCESSORIES
A. Manufacturers:

1. Monoxivent.
2. Plymovent
3. Car-Mon Products
4. Nederman
5. Substitutions:  See Section 01 6000 - Product Requirements.

B. Automatic Spring Hose Reel:  Designed for manual extension and spring return of exhaust
hose. Assembly consists of of steel hose reel drum, steel end flanges, high carbon steel drive
spring(s), brake mechanism, hose stop, hose guide and 25 feet of 4 inch diameter hose as
shown on drawings.

C. Tail Pipe Adapters:  Rubber formed to tapered cone with spring clip attachment, adapter size 6
inch, for connection to 2-1/2 inch diameter hose.

D. Flexible Exhaust Hose:  Heat resistant neoprene coated fabric spring steel wire reinforced,
rated for duty to 1300  and 20 inches WG positive or negative.
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PART 3  EXECUTION
3.01 INSTALLATION

A. Install equipment in accordance with manufacturer's instructions.
B. Install flexible connections at fan inlet and discharge.  Ensure metal bands of connectors are

parallel with minimum 1 inch flex between ductwork and fan while running.
C. Provide pitot tube openings where required for testing of systems, complete with metal cap with

spring device or screw to ensure against air leakage.
D. Locate ducts with sufficient space around equipment to allow normal operating and

maintenance activities.
E. Secure all duct and elbow joints with self-tapping screws and caulk or hardcast type sealer.

END OF SECTION
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SECTION 23 37 00
AIR OUTLETS AND INLETS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Diffusers.
B. Registers/grilles.

1.02 RELATED REQUIREMENTS
A. Refer to Section 01 6000 - Product Requirements
B. Section 01 3516.01 - Material Documentation Sheet
C. Section 01 5721 - IAQ Construction and Preoccupancy
D. Section 01 5721.01 - IAQ Planning Checklist
E. Section 01 5721.02 - IAQ Insepction Checklist
F. Section 01 5721.03 - IAQ Log
G. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.
H. Section 01 6116.01 - Accessory Material VOC Content Certification Form.
I. Section 23 3100 - HVAC Ducts and Casings.
J. Section 09 91 23 - Interior Painting:  Painting of ducts visible behind outlets and inlets.

1.03 REFERENCE STANDARDS
A. ADC 1062: GRD - Test Code for Grilles, Registers & Diffusers; Air Diffusion Council; 1984.
B. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating; 2012.
C. ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Inlets; 2006 (R2011).
D. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.
E. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2021.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data for equipment required for this project.  Review outlets and inlets

as to size, finish, and type of mounting prior to submission.  Submit schedule of outlets and
inlets showing type, size, location, application, and noise level.

C. Project Record Documents:  Record actual locations of air outlets and inlets.
1.05 QUALITY ASSURANCE

A. Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience.
C. NFPA 90A for installation.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Krueger-HVAC :  www.krueger-hvac.com/#sle.
B. Price Industries :  www.price-hvac.com/#sle.
C. Titus, a brand of Air Distribution Technologies :  www.titus-hvac.com/#sle.
D. Substitutions:  See Section 01 60 00 - Product Requirements.
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2.02 CEILING SUPPLY:  TYPE CD
A. Fabrication:  Heavy gauge aluminum extrusions with factory off-white enamel finish.  Inner core

assembly consisting of fixed deflection louvers available in one, two, three, and four-way flow
patterns.  Refer to drawings for flow patterns required.

B. Core sizes as indicated on the drawings. Core sizes shall be 18"x18" unless otherwise noted.
C. Core shall be easily removable from face of diffuser.
D. Square inlet with round transition piece for connection to round duct.
E. Outer frame shall be 22"x22" square for installation in 2' square ceiling grid.
F. Design based on Titus: model TDC-AA, Krueger: Model 5SH, Price: Model AMD, Tuttle &

Bailey:  Model AM.
2.03 EXHAUST, RETURN AND AIR TRANSFER:  TYPE EG, RG, AT

A. Fabrication:  Aluminum with 20-gauge minimum frames and 22 gauge minimum blades.
B. 35 degree louvers spaced 1/2 inch on center.
C. One set of fixed louvers parallel to long dimension.
D. Baked white enamel or powder paint white finish for ceiling installation and prime coat for side

wall installation for final painting in field to match walls.
E. Frame:  1-1/4 inch margin with countersunk screw mounting for wall mounted and drywall

ceiling installation.
F. Frame:  1-1/4 inch margin for lay-in ceiling application.
G. Design based on Titus, model 355FL, Krueger: Model S585, Price: Model 635, Tuttle & Bailey:

 Model A70D5.
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 to comply with

architectural features, symmetry, and lighting arrangement.
C. Install diffusers to ductwork with air tight connection.
D. Provide balancing dampers on duct take-off to diffusers, and grilles and registers.  If dampers

are specified and provided as part of the diffuser, or grille and register assembly balancing
dampers are not required.

E. Refer to drawings for diffuser sizes, air flow patterns, etc.
F. Paint ductwork visible behind air outlets and inlets matte black.  Refer to Section 09 91 23.

END OF SECTION
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SECTION 23 37 10
EXTERIOR WALL LOUVERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Rectangular drainable wall louvers
1.02 RELATED REQUIREMENTS

A. Section 23 3100 HVAC Ducts and Casings.
1.03 REFERENCE STANDARDS

A. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating; Air Movement and Control
Association International, Inc.

B. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible;  Sheet Metal and
Air Conditioning Contractor's National Associaton.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Submittals of units noting the size, material, performance and exactness to specification shall

be required.
C. Shop drawings of louvers and color selection must be approved by the  Architect/Engineer

before fabrication of louvers is started.
D. Submit three sets of color samples for selection by architect.

1.05 QUALITY ASSURANCE
A. Units shall meet or exceed the requirements and quality of the components herein specified

and as denoted on the Drawings.
B. No dissimilar metals, which might induce electrolysis, shall be used in the construction,

screenings, or mounting of the louvers.
C. All published ratings shall be based on testing in accordance with AMCA Standard 511.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Ruskin
B. Louvers and Dampers, Inc..
C. American Warming and Ventilating, Inc.
D. Greenheck.
E. United Enertech.
F. Dowco.
G. Air Balance
H. Industrial Louvers, Inc
I. Pottorff
J. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 RECTANGULAR DRAINABLE WALL LOUVERS-TYPE -HORIZONTAL
A. Stormproof, aluminum construction
B. Maximum pressure drop .20 inch S.P. at 1000 FPM free area velocity.
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C. Wind Driven Water Penetration Performance:
1. Based on testing 39 inch x 39 inch (1m x 1m) core area, 41 inch x 44 inch (1.04m x

1.12m) nominal size unit in accordance with AMCA 500-L.
2. Wind Velocity:  29 mph (46.4 kph).
3. Rainfall Rate:  3 inches/hour (76 mm/hour).
4. Air Volume:  6,207 cfm (176 m3/min).
5. Core Velocity:  588 fpm (3 m/second).
6. Free Area Velocity:  1,139 feet per minute (347 m/min).
7. Water Resistance Effectiveness:  99.3% (AMCA Class A).
8. Discharge Loss Classification (Intake Test):  Class 2 (.3 to .399).

D. Aluminum bird screen of .051 material tightly stretched and suitably braced to prevent sagging.
E. Frame shall be 6 inches deep and constructed of 6063T5 extruded aluminum of .081 inch

minimum wall thickness.
F. Blades shall be horizontal, rain resistant style, constructed of 6063T5 extruded aluminum of

.081 inch nominal wall thickness.  Blades shall be the drainable type, positioned at a minimum
45 degree angle with 2.25 inch spacing center to center.

G. Sills and jambs shall be one piece structural members.  Corners to be mitered and continuously
heliarc welded.  Structural supports shall be designed for 20 PSF wind load.  Fastenings shall
be aluminum or stainless steel.

H. Include sills, mullion, sill extensions, and anchorages as required.
I. Finish shall be factory applied baked enamel to color as selected by Architect.  Contractor shall

assume two (2) standard colors.
J. Rectangular louvers shall be equal to the design base Greenheck, Model 'EHH-601'. Other

acceptable manufacturers include American Warming and Ventilating Inc. Model 'LE-62', United
Enertech Model 'SED-5.1', Ruskin Model 'EME520DD', Louvers and Dampers Inc Model 'IL59',
Atoms AP, LLC Model 'APWD-645'.

2.03 RECTANGULAR DRAINABLE WALL LOUVERS-TYPE -VERTICAL
A. Stormproof, aluminum construction
B. Aluminum bird screen of .051 material tightly stretched and suitably braced to prevent sagging.
C. Frame shall be 6 inches deep and constructed of 6063T5 extruded aluminum of .081 inch

minimum wall thickness.
D. Blades shall be vertical, rain resistant style, constructed of 6063T5 extruded aluminum of .081

inch nominal wall thickness.  Blades shall be the drainable type, with 2 inch spacing center to
center.

E. Sills and jambs shall be one piece structural members.  Corners to be mitered and continuously
heliarc welded.  Structural supports shall be designed for 20 PSF wind load.  Fastenings shall
be aluminum or stainless steel.

F. Include sills, mullion, sill extensions, and anchorages as required.
G. Finish shall be factory applied baked enamel to color as selected by Architect.  Contractor shall

assume two (2) standard colors.
H. Rectangular louvers shall be equal to the design base Greenheck, Model 'EVH-602'.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install wall louvers where denoted and as detailed on the Drawings.
B. Sheet Metal Contractor to verify sizes of wall louvers required prior to ordering.
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C. Fasten ductwork (where required) to the louver perimeter.  Bottom of ductwork shall be sloped
up minimum of 30 degrees toward inside of building to control entry of water.  Seal joints with
silicone or polyurethane sealant.

D. Install drip pans as detailed and in locations noted on drawings.
E. Install in accordance with manufacturer's instructions.

END OF SECTION
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SECTION 23 54 00
FURNACES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Gas Fired Forced Air Furnace.
B. Evaporator Coil
C. Air Cooled Split DX Air Conditioning Unit.
D. Thermostat

1.02 RELATED REQUIREMENTS
A. Section 22 05 13 - Common Motor Requirements for Plumbing Equipment:  Additional

requirements for fan motors.
B. Section 23 07 13 - DUCT INSULATION:  Duct liner.
C. Section 23 3100 - HVAC Ducts and Casings
D. Section 23 3300 - Air Duct Accessories
E. Section 26 05 83 - EQUIPMENT WIRING:  Electrical characteristics and wiring connections and

installation and wiring of thermostats and other controls components.
1.03 REFERENCE STANDARDS

A. ARI 210/240 - Unitary Air-Conditioning and Air-Source Heat Pump Equipment;  Air Conditioning
and Refrigeration Institute.

B. ANSI Z21.47 - American National Standard for Gas-Fired Central Furnaces; 2012.
C. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings;

Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

D. NFPA 54 - National Fuel Gas Code; 2021.
E. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.
F. NFPA 211 - Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Appliances;

2019.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide rated capacities, weights, accessories, electrical nameplate data, and

wiring diagrams.
C. Shop Drawings:  Indicate assembly, required clearances, and location and size of field

connections.
1. Design Data:  Indicate refrigerant pipe sizing.

D. Manufacturer's Instructions:  Indicate rigging, assembly, and installation instructions.
E. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating

instructions, installation instructions, maintenance and repair data, and parts listing.
F. Warranty:  Submit manufacturers warranty and ensure forms have been filled out in Owner's

name and registered with manufacturer.
1.05 REGULATORY REQUIREMENTS

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.
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1.06 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide manufacturer's standard warranty for all components.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. The Carrier Corporation.
B. The Trane Company.
C. York International Corporation.
D. Rheem
E. Bryant.
F. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 GAS FIRE FORCED AIR FURNACES
A. Units:  Self-contained, packaged, factory assembled, pre-wired unit consisting of cabinet,

supply fan, heating element, controls, air filter, humidifier, and accessories; wired for single
power connection with control transformer.
1. Safety certified by CSA in accordance with ANSI Z21.47.
2. Venting System:  Direct.
3. Combustion: Sealed.
4. Air Flow Configuration:  Upflow .
5. Heating:  Natural gas fired.
6. Accessories:

a. Concentric roof termination kit.
B. Performance:

1. Ratings:  Energy Efficiency Rating (EER)/Coefficient of Performance (COP) not less than
requirements of ASHRAE Std 90.1; seasonal efficiency to ASHRAE Std 103.

2. Refer to Furnace Schedule.  Gas heating capacities are sea level ratings.
C. Cabinet:  Steel with baked enamel finish, easily removed and secured access doors with safety

interlock switches, glass fiber insulation with reflective liner. If not certified for combustible
flooring, please provide additional steel base.

D. Primary Heat Exchanger:
1. Material:  Aluminized steel .

E. Secondary Heat Exchanger:
1. Material:  Stainless steel .

F. Gas Burner:
1. Atmospheric type with adjustable combustion air supply.
2. Gas valve, two stage provides 100 percent safety gas shut-off; 24 volt combining pressure

regulation, safety pilot, manual set (On-Off), pilot filtration, automatic electric valve.
3. Electronic pilot ignition, with electric spark igniter.
4. Non-corrosive combustion air blower with permanently lubricated motor.

G. Gas Burner Safety Controls:
1. Thermocouple sensor:  Prevents opening of gas valve until pilot flame is proven and stops

gas flow on ignition failure.
2. Flame rollout switch:  Installed on burner box and prevents operation.
3. Vent safety shutoff sensor:  Temperature sensor installed on draft hood and prevents

operation, manual reset.
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4. Limit Control:  Fixed stop at maximum permissible setting, de-energizes burner on
excessive bonnet temperature, automatic resets.

H. Supply Fan:  Centrifugal type rubber mounted with direct drive motor.
I. Motor:

1. 1750 rpm single-speed, permanently lubricated, hinge mounted.
J. Air Filters:  1 inch thick glass fiber, disposable type arranged for easy replacement.

1. Filters shall have a minimum rating of MERV 8.
K. Operating Controls:

1. Room Thermostat:  7 day programmable thermostat as noted on drawings to cycle burner/
cooling coil, air source heat pump unit to maintain room temperature setting.

2.03 EVAPORATOR COIL UNITS - A COIL
A. Manufacturers

1. The evaporator coil shall be the same manufacturer as the furnace.
B. Construction and Ratings:  In accordance with 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.

2.04 AIR COOLED SPLIT DX AIR CONDITIONING UNIT
A. Construction and Ratings:  In accordance with ARI 210/240 and UL 207.
B. Testing:  ASHRAE std. 23.
C. Construction:  Outdoor-mounted, air cooled, split-system air conditioner unit suitable for ground

installation.  Unit shall consist of a hermetic compressor, air cooled coil, propeller type condeser
fan, and a control box.

D. Cabinet:  Constructed of galvanized steel, bonderized, and coated with a powder coat finish.
E. Fans:  Condenser fan will be direct-drive propeller type, discharging air upward.  Fan motors

shall be totally enclosed, 1-phase typw with class B insulation and permanently lubricated
bearings.  Shafts shall be corrosion resistant.  Fan blades shall be statically and dynamically
balanced.  Condenser fan openings shall be equipped with PVC-coated steel wire safety
guards.

F. Compressor:  ARI 520; hermetic, 3600 rpm, resiliently mounted integral with condenser, with
positive lubrication, crankcase heater, high pressure control, motor overload protection, service
valves and drier.  Provide time delay control to prevent short cycling.  Compressor shall be
mounted on rubber vibration isolators.

G. Refrigeration Accessories:  Refrigeration circuit components shall include liquid line shutoff
valve with sweat connections, vapor line shutoff valve with sweat connections, and compressor
oil.  Unit shall be equipped with factory-suppled Thermal Expansion Valve (TXV), high pressure
switch, low pressure switch and filter drier, and solid state defrost control utilizing thermistors.

H. Refrigerant:  Puron HFC or R410a.
I. Refrigerant Line Set:  Refrigerant line set, liquid & suction line, suction line insulated with 1"

elasomeric insulation.  Line set shall be constructed per ASTM B280.
J. Air Cooled Condenser:  ARI 520; Aluminum fin and copper tube coil, with direct drive axial

propeller fan resiliently mounted, galvanized fan guard.
K. Refrigeration Operating Controls:  Room thermostat cycles condensing unit and supply fan to

maintain room temperature setting.
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2.05 THERMOSTATS
A. Manufacturers:

1. The Carrier Corporation.
2. The Trane Company.
3. York International Corporation.
4. Lennox.
5. Rheem.
6. Bryant.
7. Honeywell.
8. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Room Thermostat:  Low voltage, electric solid state microcomputer based room thermostat with
remote sensor:
1. Preferential rate control to minimize overshoot and deviation from setpoint.
2. Set-up for four separate temperatures per day.
3. Instant override of setpoint for continuous or timed period from one hour to 31 days.
4. Short cycle protection.
5. Programming based on weekdays, Saturday and Sunday.
6. Battery replacement without program loss.
7. Thermostat Display:

a. Time of day.
b. Actual room temperature.
c. Programmed temperature.
d. Programmed time.
e. Duration of timed override.
f. Day of week.
g. System Mode Indication:  heating, cooling, fan auto, off, and on, auto or on, off.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrates are ready for installation of units and openings are as indicated on shop
drawings.

B. Verify that proper power supply is available and located correctly.
C. Verify that proper fuel supply is available for connection.
D. Verify that floors and equipment pads are ready for installation of equipment.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions and requirements of authorities having

jurisdiction.
B. Install in accordance with NFPA 90A.
C. Install gas fired furnaces in accordance with NFPA 54.
D. Install gas fired furnaces in accordance with NFPA 58.
E. Provide vent connections in accordance with NFPA 211.
F. Mount counterflow furnaces installed on combustible floors on additive base.
G. Install refrigeration systems in accordance with ASHRAE Std 15.
H. Pipe drain from cooling coil and furnace unit to nearest floor drain.

END OF SECTION
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SECTION 23 55 33
FUEL FIRED HEATERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Tubular infrared heaters.
1.02 RELATED REQUIREMENTS

A. Section 23 51 00 - Breechings, Chimneys, and Stacks.
1.03 REFERENCE STANDARDS

A. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings;
Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

B. NFPA 54 - National Fuel Gas Code; 2021.
C. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.
D. NFPA 211 - Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Appliances;

2019.
E. Gas Fired Infrared Heater Standard Z83.20/CSA 2.34, Latest Edition.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's literature and data indicating rated capacities, weights,

accessories, electrical nameplate data, and wiring diagrams.
C. Shop Drawings:  Indicate assembly, required clearances, and locations and sizes of field

connections.
D. Manufacturer's Instructions:  Indicate rigging, assembly, and installation instructions.
E. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating

instructions, maintenance and repair data, and parts listing.
F. Warranty:  Submit manufacturers warranty and ensure forms have been filled out in Owner's

name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.06 REGULATORY REQUIREMENTS
A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories

Inc., as suitable for the purpose specified and indicated.
1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Gas Fired Infra-Red Heaters:  Provide a three (3) year warranty from date of final acceptance of

all other components including electrical.
PART 2  PRODUCTS
2.01 MANUFACTURERS:

A. Roberts Gordon
B. Superior Radiant Products as provided by local manufacturer's representative.
C. Detroit Radiant Products Company:  www.detroitradiant.com.
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D. Ambirad, Inc.
E. Combustion Research Corporation
F. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 TUBULAR INFRARED HEATERS
A. Infrared Heaters:  Tubular type; packaged, partially factory assembled, pre-wired unit consisting

of cabinet, burner, heat exchanger, radiant tube, reflector, controls; for natural gas.
B. Heat Exchanger:  Aluminized tubular steel combustion chamber with aluminized steel tube for

the first ten feet, hot rolled steel for remainder.  Connections shall be made with stainless steel
coupling assemblies, muffler type connectors are unnaceptable.  Reflectors shall be deep dish-
high efficiency  and must be closed off on ends with A.G.A. approved end caps and overlapped
to prevent convenction heat loss.

C. Gas Burner:
1. Gas Burner:  Forced draft type with adjustable combustion air supply.
2. Gas valve provides 100 percent safety gas shut-off; 24 volt combining pressure regulation,

safety pilot, manual set (On-Off), pilot filtration, automatic electric valve.
3. Electronic pilot ignition, with electric spark igniter.
4. Non-corrosive burner air blower with permanently lubricated motor.

D. Gas Burner Safety Controls:  Thermo-couple sensor prevents opening of solenoid gas valve
until pilot flame is proven and stops gas flow on ignition failure.

E. Operating Controls:  Low voltage room thermostat cycles burner to maintain room temperature
setting.

F. Standard equipment shall include totally enclosed motor, thermal overload motor protection,
balanced air rotor, combustion air proving safety pressure switch, stainless steel burner head,
combustion chamber equipped with sight glass for visual inspection of ignitor element, burner
flame, and stainless steel flexible gas connection (A.G.A. approved).

G. Performance:
1. Refer to Schedule.  Gas heating capacities are sea level ratings.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that space is ready for installation of units and openings are as indicated on shop
drawings.

B. Coordinate routing and elevation with all other utilities.
C. Verify that proper power supply is available.
D. Verify that proper fuel supply is available for connection.

3.02 INSTALLATION
A. Install gas fired infrared heaters as indicated, in accordance with manufacturer's installation

operation and service manual and in compliance with applicable codes and approvals.  Allow
adequate space for servicing or removal of the unit without disturbing other piping or
equipment.

B. Install in accordance with NFPA 90A.
C. Install gas fired units in accordance with NFPA 54 and applicable codes.
D. Provide vent connections in accordance with NFPA 211.  Refer to Section 23 51 00.
E. Install per manufacturer's instructions.
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F. Suspend heat exchanger, burner, gas piping, conduit, and reflectors from building substrate as
indicated, or if not indicated, in manner to provide durable and safe installation; and in
accordance with manufacturer's installation instructions.

G. Install vent piping as indicated.  Terminate where indicated on the drawings with a vent terminal
assembly as supplied by the manufacturer. The venting must be installed in accordance with
the requirements within the installation operation and service manual and the following codes:
United States: Refer to National Fuel Gas Code NFPA 54/ANSI Z223.1 - latest revision.
Canada: Refer to Natural Gas and Propane Installation Code CSA B149.1 - latest revision.

H. Do not exceed clearance to combustibles outlined and printed on burner nameplate, and in
manufacturer's product data.  Measure clearance distance from surface of heat exchanger or
as indicated by approval agency's listing.

3.03 QUALITY CONTROL
A. Start-up, test, and adjust gas fired infrared heaters in accordance with manufacturer's start-up

instructions in the installation operation and service manual, and Utility Company's
requirements.  Check and calibrate controls, adjust burners if applicable according to
manufacturer's installation operation and service manual instructions for maximum efficiency.

END OF SECTION
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SECTION 26 01 01
GENERAL PROVISIONS

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections
included under Division 1, General Requirements, are included as a part of this Section as
though bound herein.

B. Refer to Section 01 11 00 - Summary of Work.
C. Refer to Section 01 23 00 - Alternates.
D. Refer to Section 07 84 00 - Firestopping.
E. Refer to Division 23 Mechanical Specifications and to the requirements stated therein

applicable to the Electrical Work, where coordination of trades is covered.
F. Refer to Division 27 Communications Specifications and to the requirements stated therein

applicable to the Electrical Work, where coordination of trades is covered.
G. Refer to Division 28 Electronic Safety & Security Specifications and to the requirements stated

therein applicable to the Electrical Work, where coordination of trades is covered & inclusion of
Work provided.

H. The requirements of this Section shall apply to Work for Sections listed under Division 26,
Electrical.

1.02 RELATED REQUIREMENTS
1.03 SUMMARY

A. When equipment furnished for or by the Owner is indicated on the Drawings or specified, this
Contractor shall provide the proper size switches, conduit, wires, boxes, and fittings that may
be required; and make connections complete.  This Contractor shall verify exact requirements
and locations before installation.
1. Boxes, raceways, fittings and the like required by this contractor or any subcontractor

hired by this contractor shall be coordinated by this contractor prior to footer, floor, wall,
etc. types of construction for correct size

B. If the equipment, other than that which the Drawings were designed around, does not properly
adapt itself to the space allotted or lend itself accessible for repair and maintenance, the
Contractor shall be responsible to provide additional access panels, pipe, fittings, materials,
and labor, to achieve the same end results.

C. Electrical support from bar joists shall be allowed only at panel points in top of bottom cords.
1. Loading shall not exceed 5 pounds/S.F. or 100 pounds per panel point applied at the

panel point.
2. If support must occur between panel points, then threaded rods shall be dropped from

both panel points, an adequate angle attached to both, and then the support attached to
the angle as required.

3. Suspension wires, straps, and chains such as those used to support electrical fixtures or
equipment shall not be attached to or through steel roof decks.

D. The Contractor shall take field measurements necessary for his Work and shall be responsible
for the accurate location and size of openings, recesses, slots, ferrules, and the like.

E. The Contractor shall be required to cooperate with "Other Trades" and other Contractors in the
coordination of his Work to avoid interferences with installations by other trades and
Contractors.
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F. Should structural difficulties prevent the setting of cabinets or running of conduits, at points
shown on Drawings, necessary minor deviations therefrom, as determined by the
Architect/Engineer, may be permitted and shall be made without additional costs.

G. Extra costs which might result from deviations from the Drawings, so as to avoid interferences,
shall be considered a "Job Condition" and no additional compensation will be considered
applicable.  In the event that such interferences occur in course of the Work, due to an error,
omission, or oversight by the Contractor, no additional compensation shall be allowed.
 Interferences which may occur during the course of construction shall be brought to the
immediate attention of the Architect/Engineer, and his decision, confirmed in writing, shall be
final.

H. Installation of surface mounted trough type raceway above or below switchgear, distribution
panels, and/or panelboards shall be approved by engineer prior to installation.

1.04 REFERENCES
A. Work shall be in complete accordance with codes, rules, ordinances, regulations of authorities,

bodies, associations, and governments, having proper and legal jurisdiction.  Specifically, the
following requirements shall be met in their entirety.
1. State and Local Rules, Regulations, Codes, Statutes, and Ordinances
2. National Fire Protection Association applicable requirements
3. National Board of Fire Protection
4. National Electrical Code applicable requirements
5. Other Codes and Standards as specifically noted in each Section of the Specifications

B. Electrical equipment shall be Underwriter's approved; also, shall meet requirements established
by NEC, NEMA, and ANSI and as specified hereinafter.

C. Abbreviations of authorities used in these Specifications:
1. NEC  National Electrical Code Latest Edition adopted by the National Fire Protection

Association
2. NEMA  National Electrical Manufacturers Association
3. OSHA  Occupational Safety and Health Act
4. IES  Illuminating Engineering Society Standards
5. IPCEA  Insulated Power Cable Engineers Association
6. ANSI  American National Standards Institute, Inc.
7. FCC  Federal Communications Commission
8. EIA  Electronic Industries Association
9. NAB  National Association of Broadcasters
10. NAEB  National Association of Educational Broadcasters
11. CBM  Certified Ballasts Manufacturers
12. ITL  Independent Testing Laboratories
13. ETL  Electrical Testing Laboratories
14. UL  Underwriters Laboratories
15. DLC Design Light Consortium
16. NICET  National Institute for Certification in Engineering Technologies

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements  for submittal procedures.
B. Submit shop drawings and illustrations in accordance with requirements of Section 01 30 00 -

Administrative Requirements .
C. Product Data:  Electrical Contractor shall provide submittals for firestopping. Refer to

Specification Section 07 84 00 - Firestopping .
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D. Shop Drawings (By Contractor)
1. Where limited space is available due to the nature of the Work, the requirements for shop

and working drawings will apply and the Contractor is required to prepare complete shop
drawings showing the exact disposition of apparatus, equipment, conduit, and the like,
and its relation to the building so there will be no irregularities or interferences on this
account.  Shop drawings shall be prepared after coordination with other Contractors and
other trades.

2. Shop drawings will not be required to be submitted for review by the Architect/Engineer,
unless expressly required herein, but may be submitted when not expressly required, at
the option of the Contractor.

PART 2 EXECUTION
2.01 EXPLANATION AND PRECEDENCE OF DRAWINGS

A. For purpose of clearness and legibility, the Electrical "E" drawings are essentially diagrammatic
and, although size and location of equipment are closely drawn to scale whenever possible,
each Contractor shall make use of the data in all of the Contract Documents and shall verify
this information at the building site.

B. The Drawings indicate required size and points of termination of wiring and other related items
and they may suggest proper routes for such items to conform to structure, avoid obstructions,
and preserve clearances.  It is not intended that Drawings indicate every necessary offset, and
it shall be the Work of the Contractor to install each item in a manner as to conform to structure,
avoid obstructions, preserve headroom, and keep opening and passageways clear, without
further instructions or costs to the Owner.

C. It is intended that apparatus be located symmetrical with architectural elements and shall be
installed at exact height and location stipulated.

D. The Contractor shall fully inform himself regarding peculiarities and limitations of the spaces
available for the installation of work and materials provided under his Contract.  He shall
exercise due and particular caution to determine that parts of his work are made quickly and
easily accessible.

E. The Contractor shall carefully examine existing conditions, existing wiring, and other materials
on the premises and compare the Drawings to the existing conditions.  Variances and
necessary changes shall be adjusted by appropriate modifications.

2.02 PERMITS, FEES, REGULATIONS, AND INSPECTIONS
A. Unless specifically noted otherwise, the Contractor shall arrange and pay for permits, fees, and

inspections required in connection with his work.
B. Work shall be inspected by approved local and state inspection bureaus, Electrical Inspection

Agency or authority, and electric utility.
C. Upon completion of the Work, the Contractor shall furnish to the Architect/Engineer a

certification of inspection and approval from said Bureau or Agency before final payment on
contract will be allowed.

2.03 PERMANENT UTILITY CONNECTIONS
A. The Contractor shall make his own arrangements with the utility companies for connection of

the permanent utilities.
2.04 HOISTS, RIGGING, TRANSPORTATION, AND SCAFFOLDING

A. The Contractor shall provide scaffolding, staging, cribbing, tackle, hoists, and rigging necessary
for placing of his materials and equipment in their proper places in the Project.  Temporary work
shall be removed from the premises when its use is no longer required on the job.
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B. The Contractor shall pay costs for transportation of materials and equipment to the jobsite and
shall include such costs in his proposal.

C. Scaffolding and hoisting equipment shall comply with requirements of pertinent Federal, State,
and Local Laws and Codes.

2.05 PROTECTION
A. In addition to other requirements of the Contract, the Contractor shall provide various types of

protection as follows:
1. Protect finished floors from chips and cutting oil by the use of metal chip receiving pan and

an oil proof floor cover.
2. Protect equipment and finished surfaces from welding and cutting spatters with baffles

and spatter blankets.
3. Protect equipment, finished surfaces from paint droppings,  insulation adhesive, and sizing

droppings by use of drop cloths.
B. Panelboards, light fixtures, and other electrical equipment shall be stored at the site with

openings and bearings covered to exclude dust and moisture.  Stockpiled pipe shall be placed
on dunnage and protected from weather and from entry of foreign material.

C. The Contractor shall be responsible for the protection of finished work of other trades from
damage or defacement by his operations and shall remedy such damage at his own expense.

2.06 EMERGENCY REPAIRS OR OPERATION
A. The Owner reserves the right to make emergency repairs and protection of the equipment and

systems in operation without voiding the Contractor's guarantee bond or relieving the
Contractor of his responsibility during the bonding period.

2.07 PROVISIONS FOR LATER INSTALLATIONS
A. Where Work cannot be installed as the structure is being erected, the Contractor for such Work

shall provide and arrange for the building-in of boxes, sleeves, inserts, fixtures, and devices
necessary to permit installation of the omitted work during later phases of construction.  The
Contractor shall arrange for layout, chases, holes, and other openings which must be provided
in masonry, concrete, and other work.

B. The Contractor shall be responsible for informing himself of the nature and arrangement of the
materials and constructions to which his work attaches or passes through.

2.08 DEMONSTRATION OF COMPLETE ELECTRICAL SYSTEM
A. Provide a minimum of 8  hours total instruction to personnel selected by the Owner.  Instructions

shall include the following:
1. Show equipment locations and explain how the various systems function, including: fire

alarm system, power system, generator, sound and lighting controls.
2. Refer to operating instructions manual for record and clarify.
3. Coordinate written and verbal instructions so that each is understood by personnel.

B. Provide additional instructions to Owner's personnel as stipulated in other subsections of
Division 26.

2.09 FINAL COMPLETION
A. Work shall be cleaned prior to Substantial Completion of the Work.
B. Retouch or repaint factory painted prime and finish coats, where scratched or damaged.

 Whenever retouching will not be satisfactory, in the opinion of the Architect/Engineer, the
Architect/Engineer has the option to require complete repainting until the desired appearance is
obtained.
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C. Remove temporary wiring as soon as permanent system(s) or portions thereof are in operating
condition and have been inspected and approved.

D. Lamps, fixtures, lenses, and reflectors shall be cleaned by the Contractor no sooner than 10
days prior to Substantial Completion of the Work.

E. The Contractor shall clean equipment; restore damaged materials; remove grease, oil,
chemical, paint spots, and stains.

F. On completion of his Work, the Contractor shall remove and see that each of his subcontractors
removes from the site tools, equipment, surplus materials, and rubbish pertaining to his
operations, and pay costs for such removal and disposition.

2.10 CUTTING AND PATCHING
A. The Contractor shall do cutting and patching of building materials and piping, as required for

the installation of his Work, but no structural members shall be cut without the approval of the
Architect and such cutting shall be done in a manner directed by the Architect.

B. Patching of and repair of damage to Work in place shall be done in a neat and workmanlike
manner, meeting with the approval of the  Architect.  Contractor whose operations require
cutting of work in place, or who causes damage which entails repairs of such work, shall
employ mechanics of the particular trade whose work must be cut or which is damaged, and
shall pay the costs of such patching or repair.

C. Conduits penetrating masonry walls shall not interrupt the vertical masonry wall reinforcing.
 Coordinate the location of reinforcement with Division 4.  Wherever more than 2 conduits 2
inches or larger are to pass through a masonry wall in the same location or where conduits of
any size in a row equals a length of 3 feet or greater, prior approval from the Architect shall be
required before disturbing the wall.  Wherever multiple conduits pass through masonry walls
provide a minimum of 4 inches between adjacent penetrations.

D. The Contractor shall caulk around all conduit penetrations in non-fire rated wall with sealant.
E. The Contractor shall provide fire barrier seal around all conduit and box penetrations in fire

rated wall.  Refer to Specification section 07 84 00 - Firestopping for firestopping requirements.
2.11 GUARANTEE AND WARRANTY

A. The Contractor shall submit his and each equipment manufacturer's written certificates,
warranting that each item of equipment furnished complies with the requirements of the
Drawings and Specifications. The electrical system shall be warranted for one year from the
date of substantial completion.

2.12 SUPERVISION AND COOPERATION
A. Work done by the Contractor under this Division shall include the services of an experienced

superintendent, who shall be constantly in charge of the Work, together with the qualified
journeymen, helpers, and laborers required to properly unload, install, connect, adjust, start and
operate, and test the Work involved, including related equipment and materials furnished under
other contracts or by the Owner.

2.13 MAINTENANCE AND OPERATING MANUALS AND INSTRUCTIONS
A. Comply with Section 01 78 00 - Closeout Submittals  and the following:
B. Bind the written operating instructions, shop drawings, equipment catalog cuts, and

manufacturer's instructions into the binder.  Material to be assembled as follows:
1. First Page - Title of Job, Tipp City Exempted Village School District, Tipp City Schools

New Bus Garage and Tennis Courts, 575 N. Hyatt Street, Date of Submittal, Name of
Contractor, and Garmann/Miller & Associates Inc. Emergency operating instructions
and/or list of service organizations (including address and telephone numbers) capable of
rendering emergency service on 24 hour calls.
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2. Second Page - Index
3. Third Page - Introduction to first section containing a complete written description of the

system.
4. First Section - Written description of system contents, where actually located in building,

how each part functions individually, and how system works as a whole.  Conclude with a
list of items requiring service and either state the service needed or refer to the
manufacturer's data in the binder that described the proper service.

5. Second Section - A copy of each approved shop drawing (clearly marked for item
furnished), with an index at the beginning of the section.  Provide a separate list of lighting
fixtures used on the job; list shall include, but not be limited to:  Plan type, manufacturer's
catalog number, and voltage, number of lamps, lamp type, ballast catalog number,
manufacturer's name and quantity (when required), catalog number and quantity of any
replacement glass and plastic parts.

6. Third Section - A copy of each manufacturer's operating instructions with an index at the
beginning of the section.

7. Fourth Section - A list of equipment used on the job, Contractor's purchase order
numbers, supplier's name and address.

C. One (1) electronic copy of the Operation and Maintenance Manuals shall be placed on a
Thumb Drive, or other form of Mass Storage Device, for the Owners use.  Files must be in a
PDF format or format approved by the Owner.
1. PDF shall be indexed/bookmarked to allow a quick search to the relevant material.

2.14 RECORD DRAWINGS
A. The Contractor shall keep a running record of each change and deviation from the Drawings.

 Records shall be kept clean and undamaged upon a set of drawings used for no other
purpose.  Upon completion of the Project, the Contractor shall submit to Garmann/Miller &
Associates Inc. one complete set of Drawings which have been corrected to show deviations.
 With the submittal shall be 2 sets of prints made from the corrected Drawings for a total of 3
sets of record (as-built) drawings.

B. Record Drawings shall show:
1. Size, type, and capacity of materials, devices, or pieces of equipment.
2. Location of devices or pieces of equipment.
3. Location of outlets or sources in building service systems.
4. Routing of piping, conduit, ducts, or other building services.
5. Actual circuit number.
6. Actual luminaires (by manufacturer catalog number) installed.
7. Building plan and devices shall be a scale of original construction documents.
8. These drawings shall also record the location of concealed electric service, conduit, and

other piping by indication of measured dimensions to each such line from readily
identifiable and accessible walls or corners of the building.

9. Record drawings must be complete and accurate with regard to concealed conduit,
raceways, wiring, and like equipment or devices.  Unless record drawings are sufficiently
accurate to permit immediate location and identification of concealed work with a minimum
of cutting, record drawings will be considered inadequate and the contract work deemed
incomplete.

C. One (1) electronic copy of the Record Drawings shall be placed on a Thumb Drive, or other
form of Mass Storage Device, for the Owners use.  Files must be in a PDF format or format
approved by the Owner.

END OF SECTION
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SECTION 26 05 03
WORK IN EXISTING BUILDINGS

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections
included under Division 1, General Requirements, and of Section 26 01 01 - GENERAL
PROVISIONS , are included as a part of this Section as though bound herein.

1.02 SUMMARY
A. This Contractor shall examine the existing site and familiarize himself with the existing

conditions that will in any manner affect his work under this contract and include these
conditions and required work in his bid.

B. Contractor shall be responsible for cutting and patching of existing walls, floors, and ceilings
required for the installation of electrical work in the remodeled portions of the existing building.
 Openings shall be neatly drilled or cut.

C. Patching shall be performed by a workman skilled in the trade involved, and patch work shall
match the existing surface and finish in a manner acceptable to the Architect.

D. Electrical work installed in finished rooms of the existing building shall be installed in a
concealed manner.

E. Painting of patched work in the existing building will be the responsibility of this Contractor.
F. Install necessary conduit and wiring for new luminaires, panelboards, outlets, and any other

equipment, as indicated on the Drawings and as specified to be installed in the existing
building.

END OF SECTION
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SECTION 26 05 05
MINOR ELECTRICAL DEMOLITION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical demolition.
1.02 RELATED REQUIREMENTS

A. Section 01 70 00 - Execution and Closeout Requirements:  Additional requirements for
alterations work.

B. Section 02 41 00 - Demolition .
PART 2  PRODUCTS
2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual sections.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify field measurements and circuiting arrangements are as indicated.
B. Verify that abandoned wiring and equipment serve only abandoned facilities.
C. Demolition drawings are based on casual field observation and existing record documents.
D. Report discrepancies to Garmann/Miller & Associates Inc. before disturbing existing installation.
E. Beginning of demolition means installer accepts existing conditions.

3.02 PREPARATION
A. Disconnect electrical systems in walls, floors, and ceilings to be removed.
B. Coordinate utility service outages with utility company.  It is the Electrical Contractor's

responsibility to provide all site electrical disconnections required for demolition.  Coordinate
this work with the General Contractor.

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.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
A. Remove, relocate, and extend existing installations to accommodate new construction.
B. Remove abandoned wiring to source of supply.
C. Remove any abandoned wire/cable found above ceiling that is not labeled for future use.
D. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling

finishes.  Cut conduit flush with walls and floors, and patch surfaces.
E. Repair adjacent construction and finishes damaged during demolition and extension work.
F. Maintain access to existing electrical installations that remain active.  Modify installation or

provide access panel as appropriate.
G. Extend existing installations using materials and methods compatible with existing electrical

installations, or as specified.
3.04 CLEANING AND REPAIR

A. Clean and repair existing materials and equipment that remain or that are to be reused.
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B. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace
damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit
directory showing revised circuiting arrangement.

END OF SECTION
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SECTION 26 05 06
TEMPORARY WORK

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections
included under Division 1, General Requirements, are included as a part of this Section as
though bound herein.

B. Refer to Section 01 50 00 - Temporary Facilities and Controls for additional requirements.
1.02 SUMMARY

A. Except when otherwise stipulated, completed portions of the permanent installation or materials
for use in the permanent installation shall not be used in temporary work without specific
permission.
1. Installed raceways for the permanent installation may be utilized for installation of

temporary wiring.
B. Overload protection and grounding for circuits and equipment of the temporary light and power

system shall comply with applicable codes relating to permanent work.  Panelboards and other
protective equipment shall be furnished and installed as required by field conditions.

C. Contractor shall locate temporary electric service main disconnect in an approved enclosure
with lock. Upon request, contractor shall arrange to daily disconnect electric power on load side
of "Main(s)" and lock the enclosure(s) containing same.  Solid grounding of the temporary
electric service is required.

D. Provide ground fault interrupter circuit breakers for branch circuits in accord with codes and
regulations, including "OSHA" and "IOSHA".

E. Lighting fixtures employed shall be of the type, quality, and quantity required to provide a
temporary lighting system in accord with codes and regulations, including "OSHA" and
"IOSHA", and same shall not be on the same circuits with receptacle and other devices.

F. Upon request, the Contractor shall submit shop drawings and detail information for temporary
service and distribution to the Architect/Engineer for approval.

END OF SECTION
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SECTION 26 05 19
CONDUCTORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal-clad cable.
B. Wire and cable for 600 volts and less.
C. Wiring connectors.
D. Electrical tape.
E. Oxide inhibiting compound.
F. Wire pulling lubricant.
G. Cable ties.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping .
B. Section  26 05 05 - MINOR ELECTRICAL DEMOLITION :  Disconnection, removal, and/or

extension of existing electrical conductors and cables.
C. Section 31 23 16 - Excavation.
D. Section 31 23 16.13 - Trenching:  Excavating, bedding, and backfilling.
E. Section 31 23 23 - Fill:  Bedding and backfilling.

1.03 REFERENCE STANDARDS
A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013.
B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,

Medium-Hard, or Soft; 2011.
C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical

Purposes; 2010 (Reapproved 2014).
D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper

Conductors for Subsequent Insulation; 2004 (Reapproved 2014).
E. ASTM B800 - Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical

Purposes - Annealed and Intermediate Tempers; 2005 (Reapproved 2011).
F. ASTM B801 - Standard Specification for Concentric-Lay-Stranded Conductors of 8000 Series

Aluminum Alloy Wire for Subsequent Covering of Insulation; 2007 (Reapproved 2012).
G. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic

Pressure-Sensitive Electrical Insulating Tape; 2010.
H. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
I. NECA 104 - Recommended Practice for Installing Aluminum Building Wire and Cable; 2012.
J. NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC); 2012.
K. NEMA WC 70 - Nonshielded Power Cable 2000 V or Less for the Distribution of Electrical

Energy; 2009.
L. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;

2013.
M. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
N. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.
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O. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.
P. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.
Q. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.
R. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition,

Including All Revisions.
S. UL 1569 - Metal-Clad Cables; Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors

and cables, including detailed information on materials, construction, ratings, listings, and
available sizes, configurations, and stranding.

C. Design Data:  Indicate sizing for aluminum conductors substituted for copper conductors.
Include proposed modifications to raceways, boxes, wiring gutters, enclosures, etc. to
accommodate substituted conductors.

D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

E. Project Record Documents:  Record actual installed circuiting arrangements. Record actual
routingall conduits 2" and larger  and all underground conduits.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's

instructions.
1.07 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower
than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation
below this temperature is unavoidable, notify Architect and obtain direction before proceeding
with work.

B. Products:  Furnish products listed and classified by Underwriters Laboratories Inc. as suitable
for the purpose specified and indicated.

PART 2  PRODUCTS
2.01 CONDUCTOR AND CABLE MANUFACTURERS

A. Cerro Wire & Cable Company.
B. Encore Wire Corporation:  www.encorewire.com.
C. Industrial Wire & Cable, Inc:  www.iewc.com.
D. Southwire Company .
E. Alcan Cable
F. Phelps Dodge
G. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70.
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B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,

connectors, etc. as required for a complete operating system.
D. Comply with NEMA WC 70.
E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.
F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.
G. Conductor Material:

1. Provide copper conductors except where aluminum conductors are specifically indicated.
Substitution of aluminum conductors for copper is not permitted.  Conductor sizes
indicated are based on copper unless specifically indicated as aluminum.  Conductors
designated with the abbreviation "AL" indicate aluminum.

2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.
4. Aluminum Conductors (only where specifically indicated or permitted for substitution):  AA-

8000 series aluminum alloy conductors recognized by ASTM B800 and compact stranded
in accordance with ASTM B801 unless otherwise indicated.

H. Minimum Conductor Size:
1. Branch Circuits:  12 AWG.

a. Exceptions:
1) 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet:  8 AWG, for voltage drop.
3) 20 A, 277 V circuits longer than 150 feet:  10 AWG, for voltage drop.

2. Control Circuits:  18 AWG.
I. Conductor Color Coding:

1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction.  Maintain consistent color coding throughout project.

2. Color Coding Method:  Integrally colored insulation.
3. Color Code:

a. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral/Grounded:  White.

b. Equipment Ground, All Systems:  Green.
2.03 SINGLE CONDUCTOR BUILDING WIRE

A. Description:  Single conductor insulated wire.
B. Conductor Stranding:

1. Feeders and Branch Circuits:Stranded.
C. Insulation Voltage Rating:  600 V.
D. Insulation:

1. Copper Building Wire: Type THHN/THWN or THHN/THWN-2, except as indicated below.
a. Size 4 AWG and Larger:  Type XHHW-2.
b. Installed Underground:  Type XHHW-2.

2. Aluminum Building Wire (only where specifically indicated or permitted for substitution):
 Type XHHW-2.
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2.04 METAL-CLAD CABLE
A. Description:  NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed

for use in classified firestop systems to be used.
B. Conductor Stranding:  Stranded or solid.
C. Insulation Voltage Rating:  600 V.
D. Insulation:  Type THHN, THHN/THWN, or THHN/THWN-2.
E. Grounding:  Full-size integral equipment grounding conductor.
F. Armor:  Aluminum or steel, interlocked tape.

2.05 WIRING CONNECTORS
A. Description:  Wiring connectors appropriate for the application, suitable for use with the

conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Wiring Connectors for Splices and Taps:
1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors.
2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors.
3. Connectors for Aluminum Conductors : Use mechanical connectors .

C. Wiring Connectors for Terminations:
1. Copper Conductors  Size 8 AWG and Larger :  Use mechanical connectors  where

connectors are required .
2. Aluminum Conductors : Use mechanical connectors for all connections .
3. Stranded Conductors Size 10 AWG and Smaller :  Use crimped terminals for connections

to terminal screws .
D. Do not use insulation-piercing or insulation-displacement connectors designed for use with

conductors without stripping insulation.
E. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.
F. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard applications

and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.

G. Mechanical Connectors:  Provide bolted type or set-screw type.
H. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration suitable for

connection to be made.
2.06 ACCESSORIES

A. Electrical Tape:
1. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying

with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

B. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables to be
installed.

C. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed and
suitable for use at the installation temperature.

D. Cable Ties:  Material and tensile strength rating suitable for application.
E. Split Bolt Connectors.
F. Solderless Pressure Connectors.
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G. Spring Wire Connectors.
H. Compression Connectors.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.
C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to

accommodate conductors and cables in accordance with NFPA 70.
D. Verify that raceway installation is complete and supported.
E. Verify that field measurements are as indicated.
F. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Clean raceways thoroughly to remove foreign materials before installing conductors and

cables.
3.03 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install aluminum conductors in accordance with NECA 104.
D. Install metal-clad cable (Type MC) in accordance with NECA 120.
E. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.
3. Do not damage conductors and cables or exceed manufacturer's recommended maximum

pulling tension and sidewall pressure.
4. Use suitable wire pulling lubricant where necessary, except when lubricant is not

recommended by the manufacturer.
F. Paralleled Conductors:  Install conductors of the same length and terminate in the same

manner.
G. Secure and support conductors and cables in accordance with NFPA 70 using suitable

supports and methods approved by the authority having jurisdiction.  Provide independent
support from building structure.  Do not provide support from raceways, piping, ductwork, or
other systems.

H. Terminate cables using suitable fittings.
1. Metal-Clad Cable (Type MC):

a. Use listed fittings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or

insulation. Do not use hacksaw or wire cutters to cut armor.
c. Do not use direct-bearing set-screw type fittings for cables with aluminum armor.

I. Install conductors with a minimum of 12 inches of slack at each outlet.
J. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment

enclosures.
K. Group or otherwise identify neutral/grounded conductors with associated ungrounded

conductors inside enclosures in accordance with NFPA 70.
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L. Make wiring connections using specified wiring connectors.
1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make

splices in conduit bodies or wiring gutters.
2. Remove appropriate amount of conductor insulation for making connections without

cutting, nicking or damaging conductors.
3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,

oxides, and other contaminates. Do not use wire brush on plated connector surfaces.
5. Connections for Aluminum Conductors:  Fill connectors with oxide inhibiting compound

where not pre-filled by manufacturer.
6. Mechanical Connectors:  Secure connections according to manufacturer's recommended

torque settings.
M. Insulate splices and taps that are made with uninsulated connectors using methods suitable for

the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.

N. Insulate ends of spare conductors using vinyl insulating electrical tape.
O. Unless specifically indicated to be excluded, provide final connections to all equipment and

devices, including those furnished by others, as required for a complete operating system.
P. In general, install EMT conduit for branch circuits throughout the building.  EMT to junction box

in room for lighting circuits. MC cable may be used from junction box to light fixtures.  MC cable
may also be used in metal stud walls for receptacles, but EMT shall still be used from the panel
to a junction box in the room, between junction boxes above ceiling, and between each wall
stub-out location.

Q. Include an equipment ground conductor with each circuit.
R. Provide dedicated neutrals for all circuits.  Do not share neutrals.
S. Wire and cable routing indicated is approximate unless dimensioned.
T. Where wire and cable destination is indicated and routing is not shown, determine exact routing

and lengths required.
U. Install wire and cable in accordance with the NECA "Standard of Installation."
V. Protect exposed cable from damage.
W. Support cables above accessible ceiling, using spring metal clips or metal cable ties to support

cables from structure or ceiling suspension system.  Do not rest cable on ceiling panels.
X. Use suitable cable fittings and connectors.

3.04 FIELD QUALITY CONTROL
A. See Section 01 43 00 - Quality Assurance, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.
C. Perform inspections and tests listed in NETA ATS, Section 7.3.2.  The insulation resistance test

is required for all conductors. The resistance test for parallel conductors listed as optional is not
required.

D. Correct deficiencies and replace damaged or defective conductors and cables.
END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections
included under Division 1, General Requirements, are included as a part of this Section as
though bound herein.

B. Division 27 specifications and plans.
C. Refer to 01 23 00 - Alternates for Alternates that may affect the Work of this Section.

1.02 SUMMARY
A. Provide a complete grounding system which shall be in accordance with the National Electric

Code, State and Local Ordinances, and utility company requirements, and as indicated on the
Drawings.

1.03 QUALITY ASSURANCE
A. Grounding shall be in accord with NEC, Article 250, and others which apply.  Equipment shall

be provided with a suitable ground lug, except for distribution equipment (switchboards, panels,
and the like) which shall be provided with a suitable ground bus.

B. UL 467
C. Bare solid copper conductors ASTM B3
D. Bare stranded copper conductors ASTM B8
E. Underground distribution components IEEE C2

PART 2 PRODUCTS
2.01 MATERIALS

A. Grounding connection "make-up" shall be with Erico Products Company "Cadweld", Burndy
"Thermoweld", Harger "Ultraweld", or 3M of the type required at locations where a ground bus,
lug, or connector is not stipulated.

B. Minimum 12 AWG 600V insulated copper equipment grounding conductor insulated with green
colored insulation.

C. Stranded cable grounding electrode conductors.
D. Bare copper conductors.
E. Copper clad steel 3/4" grounding rods.
F. Grounding bus consisting of bare annealed 1/4 inch by 2 inch copper bars of rectangular cross

section.
PART 3 EXECUTION
3.01 INSTALLATION

A. The following requires permanent grounds:  Electrical service equipment and enclosures,
conduits, and other conductor enclosures; neutral or identified conductor of interior system,
main switchboard, power and lighting panelboards, control centers; noncurrent carrying metal
parts of fixed equipment, such as transformers, motors, starter and controller cabinets, transfer
switches, generator, instrument cases, lighting fixtures, switches, receptacles, equipment in
hazardous locations; and others as indicated and/or required by NEC.

B. The grounding conductor shall be continuous wire and carried throughout the power system.
 Properly ground the neutral point of secondary transformers to conduit and to system ground
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wire.  (Wire size per NEC).  Grounding wire looping from transformer to transformer is not
allowed.

C. Bond metallic conduit entering manholes, building service panel unit substation and building
switchboard.

D. System neutral conductor shall be identified throughout and shall be grounded at the point of
service only.

E. Metallic conduit shall be electrically continuous throughout and be grounded (bonded) at the
service entrance.  Feeder conduits (one inch and larger) shall also be grounded at pull boxes,
junction boxes, cabinets, and terminal points using grounding knockouts and bushings, to the
equipment grounding bar or lugs.

F. Cord connected appliance frames shall be grounded to the system grounding conductor and to
the conduit system through a grounding conductor in the cord.

G. Flexible conduit connections to equipment and motors, and the like, shall have an equipment
grounding conductor, size per NEC 250.

H. A green pigtail shall be installed from grounding slots of grounding outlets to system grounding
conductor and to outlet box in each instance.

I. A green pigtail shall be installed from the attachment bar of toggle switches to system
grounding conductor and to outlet box.

J. Green bonding jumper shall be installed in flexible metallic conduit, size per NEC 250.
K. Provide a grounding conductor, sized per NEC 250 from the ground bus at the service entrance

to each side of any cold water meter;  to the reinforcing bars of the concrete structure; to
building; to the steel structure of the building.  Similarly jumper the steel structure at building
expansion joints, and "catwalks" to the steel structure.

L. Provide grounding of structural steel and ground field as denoted on the accompanying
Drawings.

M. A separate equipment grounding conductor, sized in accord with NEC 250 shall be installed
with each and every conduit and shall be attached to ground bars, lugs, equipment, frames,
devices, pull boxes, junction boxes, outlet boxes, and the like.

N. Conduit is not an allowable grounding means.
O. Ground manholes and handholes with grounding electrode and 1/0 AWG bare copper

conductor.
P. Refer to Division 27 Specifications and Drawings for additional grounding and bonding

requirements for Division 26.
3.02 TESTING

A. The contractor must test the primary earth ground and provide the testing results to the
Engineer.  The resistance shall be 5 ohms or less.  If the value tested is greater than 5 ohms,
additional ground rods shall be added until the test reading is 5 ohms or less.

END OF SECTION



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

HANGERS AND SUPPORTS  26 05 29 - 1 
February 07, 2025

SECTION 26 05 29
HANGERS AND SUPPORTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Support and attachment requirements and components for equipment, conduit, cable, boxes,
and other electrical work.

B. Conduit and equipment supports.
C. Anchors and fasteners.

1.02 REFERENCE STANDARDS
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products; 2017.
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;

2013.
D. MFMA-4 - Metal Framing Standards Publication; 2004.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
1.03 QUALITY ASSURANCE

A. Comply with NFPA 70.
B. Comply with applicable building code.
C. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose

specified and indicated.
PART 2  PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of electrical work.
2. Provide products listed, classified, and labeled as suitable for the purpose intended, where

applicable.
3. Where support and attachment component types and sizes are not indicated, select in

accordance with manufacturer's application criteria as required for the load to be
supported . Include consideration for vibration, equipment operation, and shock loads
where applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

5. Steel Components:  Use corrosion resistant materials suitable for the environment where
installed.
a. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be

supported.
1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
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2. Conduit Clamps:  Bolted type unless otherwise indicated.
C. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.
D. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel

(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.
1. Comply with MFMA-4.

E. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.
F. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

2.02 MANUFACTURERS
A. Threaded Rod Company
B. All-Ohio Threaded Rod Company
C. Precision Brand
D. Substitutions:  See Section 01 60 00 - Product Requirements .

2.03 MATERIALS
A. Hangers, Supports, Anchors, and Fasteners - General:  Corrosion-resistant materials of size

and type adequate to carry the loads of equipment and conduit, including weight of wire in
conduit.

B. Supports:  Fabricated of structural steel or formed steel members; galvanized.
C. Anchors and Fasteners:

1. Concrete Structural Elements:  Use precast inserts, expansion anchors, or preset inserts.
2. Steel Structural Elements:  Use beam clamps, steel spring clips, steel ramset fasteners, or

welded fasteners.
3. Concrete Surfaces:  Use self-drilling anchors or expansion anchors.
4. Hollow Masonry, Plaster, and Gypsum Board Partitions:  Use toggle bolts or hollow wall

fasteners.
5. Solid Masonry Walls:  Use expansion anchors or preset inserts.
6. Sheet Metal:  Use sheet metal screws.
7. Wood Elements:  Use wood screws.
8. Substitutions:  See Section 01 60 00 - Product Requirements .

PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.
D. Unless specifically indicated or approved by Architect, do not provide support from suspended

ceiling support system or ceiling grid.
E. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
F. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
G. Equipment Support and Attachment:
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1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on
its own weight for support.

H. Secure fasteners according to manufacturer's recommended torque settings.
I. Remove temporary supports.
J. Install hangers and supports as required to adequately and securely support electrical system

components, in a neat and workmanlike manner, as specified in NECA 1.
1. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
2. Obtain permission from Architect before drilling or cutting structural members.

K. Rigidly weld support members or use hexagon-head bolts to present neat appearance with
adequate strength and rigidity.  Use spring lock washers under all nuts.

L. Install surface-mounted cabinets and panelboards with minimum of four anchors.
M. In wet and damp locations use steel channel supports to stand cabinets and panelboards 1

inch off wall.
N. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed

in hollow partitions.
END OF SECTION
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SECTION 26 05 33.13
CONDUIT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).
B. Intermediate metal conduit (IMC).
C. Flexible metal conduit (FMC).
D. Liquidtight flexible metal conduit (LFMC).
E. Electrical metallic tubing (EMT).
F. Rigid polyvinyl chloride (PVC) conduit.
G. Conduit fittings.

1.02 RELATED REQUIREMENTS
A. Section 09 90 00 - Painting and Coating.
B. Section 26 05 26 - GROUNDING AND BONDING.

1. Includes additional requirements for fittings for grounding and bonding.
C. Section 26 05 29 - HANGERS AND SUPPORTS.
D. Section 26 05 53 - IDENTIFICATION.
E. Section 26 05 33.16 - BOXES.
F. Section 27 10 00 - Structured Cabling:  Additional requirements for communications systems

conduits.
G. Division 27 - Communications.
H. Division 28 - Electronic Safety and Security.

1.03 REFERENCE STANDARDS
A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2005.
B. ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); 2005.
C. ANSI C80.5 - American National Standard for Electrical Rigid Aluminum Conduit (ERAC); 2005.
D. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit (EIMC);

2005.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable; 2012.
G. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and

Intermediate Metal Conduit; 2005.
H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2013.
I. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing;

2015.
J. NFPA 70 - National Electrical Code; National Fire Protection Association; Most recent edition

adopted by Authority Having Jurisdiction, including all applicable Amendments and
Supplements.

K. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.
L. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.
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M. UL 360 - Liquid-Tight Flexible Steel Conduit; Current Edition, Including All Revisions.
N. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.
O. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,

Including All Revisions.
P. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.
Q. UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittals procedures.
B. Product Data:  Provide for metallic conduit, flexible metal conduit, liquidtight flexible metal

conduit, metallic tubing, nonmetallic conduit, flexible nonmetallic conduit, nonmetallic tubing,
fittings, and conduit bodies .

C. Project Record Documents:  Accurately record actual routing of conduits larger than 2 inches .
1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for purpose

specified and shown.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

B. Accept conduit on site.  Inspect for damage.
C. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide

appropriate covering.
D. Protect PVC conduit from sunlight.

PART 2  PRODUCTS
2.01 CONDUIT REQUIREMENTS

A. Communications Systems Conduits:  Also comply with Section 27 05 33.13 - Conduit for
Communications Systems.
1. Use extra large mogul rigid conduit bodies to allow large bending radius of technology

cabling.
B. Fittings for Grounding and Bonding:  Also comply with Section 26 05 26 - GROUNDING AND

BONDING.
C. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.
D. Provide products listed, classified, and labeled as suitable for the purpose intended.
E. Coordinate painting requirements with painting contractor where conduits are exposed due to

open structure and the like.
F. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
G. Conduit Size: Comply with NFPA 70.

1. Minimum size: 1/2" unless otherwise specified.
H. Underground Installations:

1. PVC conduit may be used for underground installations.  Where underground conduit (2"
and larger) passes under a parking lot, driveway, roadway, or the like; encase conduit in
concrete.
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I. Outdoor Locations Above Grade: Use rigid steel conduit.
J. Wet and Damp Locations: Use rigid steel or intermediate metal conduit.
K. Dry Locations:

1. Concealed:  Use rigid steel conduit, intermediate metal conduit, or electrical metallic
tubing .

2. Exposed:  Use rigid steel conduit, intermediate metal conduit, or electrical metallic tubing.
L. In addition to raceways for Division 26 work, the electrical contractor shall provide raceway

systems for Division 27 - Communications and Division 28 - Electronic Safety and Security as
noted to the Drawings. When raceway requirements are not specifically noted in the electrical
legends or the floor plans, Division 26 shall coordinate size and routing with the system installer
prior to installation. Systems shall be installed in conduit inside walls, and for spaces with open
structures. Raceway for open spaces shall be routed from rough-in box, to an adjacent space
with an accessible ceiling, or to the cable tray if tray is routed through the space. Refer to
Section 28 31 01 - Fire Alarm Detection System for additional raceway requirements related to
fire alarm.

M. Where underground conduit enters a room and water entering through the conduit is a concern
or an issue, provide a product similar to Raychem Rayflate Duct Sealing System at both ends
of conduit to seal conduit air and water tight.

N. Where conduit penetrates a wall to a room below grade, utilize a product similar to Link-Seals
to provide a watertight seal around the outside of the conduit.

2.02 MANUFACTURERS
A. Essex Group
B. Hubbell Power Systems
C. Hellermann Tyton
D. Wheatland Tube Company
E. Allied Tube and Conduit
F. Cantex Inc.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI

C80.1 and listed and labeled as complying with UL 6.
B. Fittings:

1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.

2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.
2.04 INTERMEDIATE METAL CONDUIT (IMC)

A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with
ANSI C80.6 and listed and labeled as complying with UL 1242.

B. Fittings:
1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled

as complying with UL 514B.
2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.
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C. Conduit Size:  Comply with NFPA 70.
2.05 FLEXIBLE METAL CONDUIT (FMC)

A. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems to be used.

B. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with

UL 514B.
2. Material:  Use steel or malleable iron.

C. Description:  Interlocked steel  construction.
2.06 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal
conduit listed and labeled as complying with UL 360.

B. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with

UL 514B.
2. Material:  Use steel or malleable iron.

C. Description:  Interlocked steel  construction with PVC jacket.
2.07 ELECTRICAL METALLIC TUBING (EMT)

A. Thin wall conduit shall be Underwriter's approved electrical metallic tubing (EMT).  EMT shall
meet Federal Specification WW 806, latest edition.

B. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3
and listed and labeled as complying with UL 797.

C. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with

UL 514B.
2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use compression (gland) or set-screw type.

a. Do not use indenter type connectors and couplings.
2.08 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Nonmetallic conduit shall be Underwriter's approved Schedule 40 heavy wall "PVC" polyvinyl
chloride plastic type, properly supported and anchored.  Conduit shall be terminated in end-
bells or bushings.  Provide bonding or grounding conductors in accordance with NEC.

B. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

C. Fittings:
1. Manufacturer:  Same as manufacturer of conduit to be connected.
2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with

UL 651; material to match conduit.
D. Description:  NEMA TC 2; Schedule 40  PVC.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
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B. Verify that mounting surfaces are ready to receive conduits.
C. Verify that conditions are satisfactory for installation prior to starting work.
D. Verify routing and termination locations of conduit prior to rough-in.
E. Conduit routing is shown on drawings in approximate locations unless dimensioned.  Route as

required to complete wiring system.
3.02 INSTALLATION

A. In finished rooms with open structure, conduit shall be concealed.  If the structure is such that
conduit cannot be concealed, the contractor shall review with the Architect and Engineer prior
to installation.

B. Immediately after installation of conduit, use suitable manufactured plugs to provide protection
from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

C. Install EMT conduit for branch circuits throughout the building. EMT to junction box in room for
lighting circuits. MC cable may be used from junction box to light fixtures. MC cable may also
be used in metal stud walls for receptacles, but EMT shall still be used from the panel to a
junction box in the room , between junction boxes above ceiling, and between each wall stub-
out location.

D. Branch circuits may be routed underslab.  In no case may conduits be routed within the slab.
E. PVC conduit may be used for underground installations.  Use metal rigid elbows with metal rigid

above grade. Fiberglass elbows with zero burn-through, high strength/UV resistant reinforced
epoxy may be used for large utility and electrical sweeps in lieu of the rigid.  PVC conduits (2
inches and larger) that are routed outside the building under driveways, roadways, sidewalks or
the like shall be incased in concrete.

F. Install conduit securely, in a neat and workmanlike manner, as specified in NECA 1.
G. Install nonmetallic conduit in accordance with manufacturer's instructions.
H. Arrange supports to prevent misalignment during wiring installation.
I. Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers, clevis

hangers, and split hangers.
J. Group related conduits; support using conduit rack.  Construct rack using steel channel ;

provide space on each for 25 percent additional conduits .
K. Fasten conduit supports to building structure and surfaces under provisions of Section 26 05 29

- HANGERS AND SUPPORTS.
L. Do not support conduit with wire or perforated pipe straps.  Remove wire used for temporary

supports.
M. Do not attach conduit to ceiling support wires.
N. Arrange conduit to maintain headroom and present neat appearance.
O. Route exposed  conduit parallel and perpendicular to walls.
P. Route conduit installed above accessible ceilings parallel and perpendicular to walls.
Q. Maintain adequate clearance between conduit and piping.
R. Maintain 12 inch  clearance between conduit and surfaces with temperatures exceeding 104

degrees F.
S. Cut conduit square using saw or pipecutter; de-burr cut ends.
T. Bring conduit to shoulder of fittings; fasten securely.
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U. Join nonmetallic conduit using cement as recommended by manufacturer.  Wipe nonmetallic
conduit dry and clean before joining.  Apply full even coat of cement to entire area inserted in
fitting.  Allow joint to cure for 20 minutes, minimum.

V. Use conduit hubs  to fasten conduit to sheet metal boxes in damp and wet locations .
W. Install no more than equivalent of three 90 degree bends between boxes.  Use conduit bodies

to make sharp changes in direction, as around beams.  Use factory elbows for bends in metal
conduit larger than 2 inch  size.

X. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system.
Y. Provide suitable fittings to accommodate expansion and deflection where conduit crosses

seismic and expansion joints .
Z. Provide suitable pull string in each empty conduit except sleeves and nipples.
AA. Use suitable caps to protect installed conduit against entrance of dirt and moisture.
BB. Identify conduit under provisions of Section 26 05 53 - IDENTIFICATION.

END OF SECTION
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SECTION 26 05 33.16
BOXES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
C. Wall and ceiling outlet boxes.
D. Pull and junction boxes.

1.02 RELATED REQUIREMENTS
A. Section 26 05 29 - HANGERS AND SUPPORTS.
B. Section 26 27 26 - WIRING DEVICES:

1. Wall plates.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.
C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable; 2012.
D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013.
E. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports; 2013.
F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.
G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
H. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current

Edition, Including All Revisions.
I. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,

Including All Revisions.
J. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.
K. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements.
B. Project Record Documents:  Record actual locations and mounting heights of outlet, pull, and

junction boxes on project record documents.
1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Products:  Provide products listed and classified by Underwriters Laboratories Inc., as suitable

for the purpose specified and indicated.
PART 2  PRODUCTS
2.01 BOXES

A. General Requirements:
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1. Do not use boxes and associated accessories for applications other than as permitted by
NFPA 70 and product listing.

2. Provide all boxes, fittings, supports, and accessories required for a complete raceway
system and to accommodate devices and equipment to be installed.

3. Provide products listed, classified, and labeled as suitable for the purpose intended.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
5. Provide grounding terminals within boxes where equipment grounding conductors

terminate.
B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull

Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise

indicated or required; furnish with compatible weatherproof gasketed covers.
3. Use suitable concrete type boxes where flush-mounted in concrete.
4. Use suitable masonry type boxes where flush-mounted in masonry walls.
5. Use raised covers suitable for the type of wall construction and device configuration where

required.
6. Use shallow boxes where required by the type of wall construction.
7. Do not use "through-wall" boxes designed for access from both sides of wall.
8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL

514A.
9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL

514A; furnish with threaded hubs.
10. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and

weight of load to be supported; furnished with fixture stud to accommodate mounting of
luminaire where required.

11. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes unless specifically indicated or permitted.

12. Wall Plates:  Comply with Section 26 27 26.
C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:

1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL
508A.

2. NEMA 250 Environment Type, Unless Otherwise Indicated:
3. Junction and Pull Boxes Larger Than 100 cubic inches:

a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.
2.02 MANUFACTURERS

A. Appleton Electric .
B. Arc-Co./Division of Arcade Technology :  www.arc-co.com.
C. Unity Manufacturing :  www.unitymfg.com.
D. Hubbell
E. Thomas and Betts
F. Substitutions:  See Section 01 60 00 - Product Requirements .

2.03 OUTLET BOXES
A. Sheet Metal Outlet Boxes:  NEMA OS 1, galvanized steel.

1. Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment supported;
include 1/2 inch  male fixture studs where required.

2. Concrete Ceiling Boxes:  Concrete type.
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B. Cast Boxes:  NEMA FB 1, Type FD, aluminum .  Provide gasketed cover by box manufacturer.
 Provide threaded hubs.

C. Wall Plates for Finished Areas:  As specified in Section 26 27 26. 
D. Technology rough-in boxes to be extra deep (min 2-1/2").

2.04 PULL AND JUNCTION BOXES
A. Sheet Metal Boxes:  NEMA OS 1, galvanized steel.
B. Hinged Enclosures:

1. Material:  Galvanized cast iron .
2. Cover:  Furnish with ground flange, neoprene gasket, and stainless steel cover screws.
3. Material:  Galvanized cast iron .
4. Cover:  Smooth  cover with neoprene gasket and stainless steel cover screws.
5. Cover Legend:  "ELECTRIC" .
6. Cable Entrance:  Pre-cut 6 x 6 inch  cable entrance at center bottom of each side.
7. Cover:  Glass fiber weatherproof cover with nonskid finish.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive boxes.
C. Verify that conditions are satisfactory for installation prior to starting work.
D. Coordinate locations of outlets with other trades prior to rough-in.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards where mounting heights are not
indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using

suitable supports and methods approved by the authority having jurisdiction.
2. Provide independent support from building structure except for cast metal boxes (other

than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.

E. Install boxes plumb and level.
F. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so
that front edge of box or associated raised cover is not set back from finished surface
more than 1/4 inch or does not project beyond finished surface.
a. For boxes installed in masonry walls, use fittings equal or similar to Raco Block-Loc

to hold box flush, plumb and level.
2. Install boxes in combustible materials such as wood so that front edge of box or

associated raised cover is flush with finished surface.
3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,

gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the
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edge of the box.
G. Install boxes as required to preserve insulation integrity.
H. Install permanent barrier between ganged wiring devices when voltage between adjacent

devices exceeds 300 V.
I. Close unused box openings.
J. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment

installed or designated for future use.
K. Provide grounding and bonding in accordance with Section 26 05 26.
L. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling,

equipment connections, and as required by NFPA 70.
M. Set wall mounted boxes at elevations to accommodate mounting heights indicated .
N. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.

1. Adjust box locations up to 3 feet if required to accommodate intended purpose.
O. Orient boxes to accommodate wiring devices oriented as specified in Section 26 27 26.
P. Maintain headroom and present neat mechanical appearance.
Q. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.
R. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches  from ceiling

access panel or from removable recessed luminaire.
S. Coordinate mounting heights and locations of outlets mounted above counters, benches, and

backsplashes.
T. Locate outlet boxes to allow luminaires positioned as shown on reflected ceiling plan.
U. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.

1. Switch outlets shall be located within 12" of latch side of door opening, nearest to the
opening.

V. Use flush mounting outlet box in finished areas.
W. Coordinate the installation of flush mounted boxes in masonry walls with the Masonry

Contractor to achieve neat openings.
X. Do not install flush mounting boxes back-to-back in walls; provide minimum 8 inches

separation.
Y. Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for

surface finish thickness.
Z. Use stamped steel bridges to fasten flush mounting outlet box between studs.
AA. Install flush mounting box without damaging wall insulation or reducing its effectiveness.
BB. Use adjustable steel channel fasteners for hung ceiling outlet box.
CC. Do not fasten boxes to ceiling support wires.
DD. Support boxes independently of conduit, except cast box that is connected to two rigid metal

conduits both supported within 12 inches  of box.
EE. Use gang box where more than one device is mounted together.  Do not use sectional box.
FF. Use gang box with plaster ring for single device outlets.
GG. Use cast outlet box in exterior locations exposed to the weather  and wet locations.
HH. Large Pull Boxes:  Use hinged enclosure in interior dry locations, surface-mounted cast metal

box in other locations.
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3.03 ADJUSTING
A. Adjust flush-mounting outlets to make front flush with finished wall material.
B. Install knockout closures in unused box openings.

3.04 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.
B. Clean exposed surfaces and restore finish.

END OF SECTION
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SECTION 26 05 50
BASIC MATERIALS AND METHODS

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections
included under Division 1, General Requirements are included as a part of this Section as
though bound herein.

B. Refer to Section 01 2300 for Alternates that may affect the Work of this Section.
C. Refer to other Sections of Division 26 for additional detailed material and methods of

Specifications.
1.02 SUMMARY

A. Load Balance and Adjustment
1. The Contractor shall furnish personnel and equipment and insure that building power,

lighting, motor, and appliance loads are balanced between phases of service entrances,
distribution feeders, and panelboards as closely as possible.

B. This Contractor shall install rough-in work pertaining to his trade for each item of equipment
furnished under another Section of the Specifications or by Owner.  The Contractor shall,
before bidding the Project, verify exact rough-in requirements before installation with the
Contractor, subcontractor, Owner, or supplier furnishing said equipment, who shall furnish
dimensional Drawings accurately locating rough-in for his equipment.

C. The Contractor shall rough-in and connect fixtures, equipment, appliances, and the like,
requiring electric services.

D. Provide sleeves, raceways, conduit, conduit fittings, conductors, fuses, grounding equipment,
devices, disconnects, starters, and protective systems required or denoted on Drawings.

1.03 SUBMITTALS
A. Comply with requirements of Section 01 3000 and Division 26 Sections.

1.04 QUALITY ASSURANCE
A. Materials shall be new, complete with manufacturer's guarantee or warranty, and shall be

approved by the Underwriters' Laboratories, Inc., if a standard has been established by that
agency for the type of material.

B. Materials shall also comply with applicable standards of the National Electrical Manufacturers'
Association, Insulated Power Cable Engineers Association, National Safety Code, and the
American Institute of Electrical Engineers.  Such standards are hereby made a part of these
Specifications.

C. Work shall be executed in a workmanlike manner and shall present a neat mechanical
appearance when completed.  Methods and techniques of installation shall be subject to the
approval of the Architect.

D. Materials of the same type or class shall be the product of one manufacturer.  For example,
panelboards shall be from one manufacturer, lighting switches from one manufacturer.

1.05 PROJECT CONDITIONS
A. The Contractor shall be responsible for the accurate location of his Work and for informing

himself of the nature and arrangement of the materials, equipment, and construction to which
his Work attaches or passes through.

B. In general, piping, conduits, and other work shall be concealed in walls and above ceilings, in
utility of pipe spaces, in chases, in joist spaces, in tunnels, in equipment rooms, and the like,
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insofar as is practical; so that such work will not interfere with the proper coordinated
installation work of other trades or Contractors.

C. In general, piping, conduits, and lines, except those below slabs on grade shall be installed
parallel (or at right angles) to the building walls, and at such heights as not to obstruct portions
of windows, doorways, stairways, pipe space,  tunnel, or passageway, and properly concealed
to not interfere with the proper coordinated installation of other trades or Contractors.  Where
interferences develop in the field, the Work shall be offset or routed as required to clear such
interferences.  Consult architectural, mechanical, electrical drawings, Contractors, and other
details before installing work; and unless otherwise specified, ductwork installation shall take
precedence over other crafts, such as piping and conduit as determined by the
Architect/Engineer.

D. Materials installed shall be new and never before used.
E. The Contractor shall procure definite locations and connections  before rough-in or installation.

 This Contractor shall then lay out his Work and be responsible for determining proper
elevations, angles, measurements, and locations required for the installation of his Work.

PART 2 PRODUCTS
2.01 MATERIALS

A. Provide overcurrent protective devices in accordance with Article 240 of the National Electric
Code.

B. The overcurrent protective devices must be capable of interrupting the amount of short circuit
current available at their location as stated in the National Electric Code.

C. Overcurrent protective devices shall be so selected and coordinated to permit maximum
continuity of service and comply with the National Electric Code.

PART 3 EXECUTION
3.01 SITE PREPARATION

A. Excavation and Backfill - Underground Wiring:  The following is supplemental to the
requirements of Division 31, Site Construction.

B. The Contractor shall do excavating of materials encountered, including backfilling, as shown or
as necessary for the installation of underground wiring, foundations, and equipment in his
Contract.  Provide and maintain bracing, shoring, or sheathing necessary to support the walls
of excavations.

C. Trenches shall be opened in straight lines and bottomed out at least 4 inches below conduits or
ducts.  Exterior trenches shall have a minimum depth of 36 inches which shall be maintained
between top of largest conduit or duct and finish grade.

D. Where roots of live trees are encountered in excavations, they shall be carefully protected
during construction.  Contractor shall cut or remove interfering trees, remove stumps, and rocks
in the line of the excavation; however, approval of the Architect shall be obtained before a tree
is removed or cut.  Shrubbery in line of excavation shall be removed with a ball of dirt and
replaced at completion of installation.

E. Where excavation is necessary in existing pavements, Contractors for whose work the
excavation is required shall pay fees and costs of opening street or pavement and costs of
filling and repaving in accordance with requirements of and to the satisfaction of the
Municipality, Utility, or other Owners of such paving.

F. Where existing sidewalks, drives, and roadways must be cut, they shall be cut in straight lines,
shall present a neat appearance when relaid and shall match existing work.  At such locations
the backfill medium shall be concrete from the bottom of the finished surface to the bottom of
the trench except as may be otherwise approved by the Architect/Engineer.
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G. Where excavation is necessary in an existing lawn, carefully remove and store sod.  After
backfilling trench, replace sod or apply top dressing of black dirt and seed to match existing
lawn.  Care shall be exercised during the work to see that no unnecessary damage is done to
lawns in the storing of dirt or other construction material.  Should unnecessary damage occur,
in the opinion of the Architect, the Contractor shall be required to recondition lawns at his own
expense.

H. In addition, the Contractor shall provide and maintain warning barricades, flags, and warning
lights, and shall conduct his work so as to create a minimum amount of inconvenience to
others, traffic, construction, and the like.  Temporary suspension of work does not relieve the
Contractor of responsibility for the above requirements.

I. Remove and properly dispose of debris, rubbish, and excavation spoils resulting from the Work,
off-site.  Obtain necessary permits for dumping.

3.02 FOUNDATIONS AND ANCHOR BOLTS AND CURBS
A. The Contractor shall provide concrete pad foundations for floor mounted equipment installed

under this Section.  Pad foundations shall be 3-1/2 inches high minimum, unless otherwise
indicated on Drawings.  Edges shall be chamfered one inch.  Faces shall be free of voids and
rubbed smooth with carborundum block after stripping of forms.  Tops of pads shall be dead
level.  Provide short dowel rods into floor for lateral stability and anchorage.

B. Set equipment anchor bolts in galvanized sheet metal sleeves one inch larger than bolt
diameter.  Secure each sleeve to a template and secure template to forms.

C. Machinery bases, bed plates, sole plates, and vibration isolation units shall be carefully aligned,
shimmed, and leveled, then grouted in place with Embeco Grout (Master Builders).

D. For each surface mounted panel, provide a concrete floor curb around conduits which rise from
below to the panel.  Curb height shall correspond to the finish wall base material, but be not
less than 3 inches high.  Depth shall suit requirements but be not less than 6 inches deep (wall
to face) and provide at least 2 inches concrete cover over the conduits.

3.03 INSTALLATION
A. Special care shall be taken during load balance to assure that reverse rotation of motors is not

caused.
B. Materials installed under this Division of Work shall be supported from the building structure,

independent of other pipe, duct, and equipment, except recessed "lay-in" fixtures not larger
than 2 feet by  4 feet size may be supported as stipulated in other Divisions and Sections of
Division 26.

C. Conductors and cables shall be installed in conduit and other specified raceways which have
been properly supported and anchored, unless otherwise specified.

D. The Contractor shall install major and secondary control equipment and erect on approved type
brackets or floor supports, located as directed, and make electric connections to major and
secondary control equipment and motor or apparatus, complete, and assume full responsibility
for the connections.

E. Install taps and connections in properly selected outlet boxes and junction boxes.  Install pull
boxes only as required.  Enclosures for wiring connections of motor controllers or switches shall
not be used as junction boxes for cable tapping or splicing, except where the enclosures are
designed to provide space which is suitable, adequate, and approved for the purpose.

F. Cover and protect equipment, materials, enclosures, boxes, and raceways, before and after
installation, to prevent injury and to prevent entrance of grit, dirt, and foreign matter.

G. Phase, neutral, and ground conductors of a given circuit must be in the same raceway.
 Circuiting shall be as specified and denoted on the Drawings, with loads balanced as closely
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as possible across all phase legs.
H. Make final electrical connections of equipment to rough-ins and the electrical system.
I. Equip outlets with fittings and outlet boxes adapted to that particular outlet.
J. Exposed outlets shall be equipped with heavy cast type boxes, such as "FS" and "FSA" type

conduits.  Exposed raceways in finished spaces shall be wiremold type finished to match
adjacent surfaces in which case outlet boxes shall be compatible with the raceway system.

K. The ends of raceway systems and conduits shall be carefully and securely capped during
construction.

3.04 ACCESS DOORS
A. Locate panels accurately in coordination with the General Construction requirements and as

directed by the Architect.  Panels are to be provided in unaccessible ceilings and walls where
necessary to provide access to equipment and wiring as required.

3.05 DISCONNECTS
A. Provide properly sized disconnects for apparatus and equipment whenever disconnecting

means is not furnished by others.  Each device, apparatus, or equipment must have local
disconnecting means within actual sight of the motor or apparatus, and within 49 feet of the
same.

3.06 TESTING
A. Voltage and System Testing, Checking, and Reports

1. The Contractor shall:
a. Test and record voltages and ground loop impedance at various outlets.
b. Test and determine that system is free of short circuits and other faults.
c. That motor overload devices are properly sized.
d. Test and record meter reading to ground at various points and devices.
e. Record nameplate data for motors, together with final voltage, running current, size of

run protection fuses, and thermal overloads.
f. Test insulation integrity of main service cables, main branch panel feeder cables,

switchgear, and transformers for 480 volt service with 1000 volt megger between
phases and between each phase and ground with test maintained until readings are
steady.  Minimum acceptable reading is 50 megohms.  Cables for lower voltages to
be similarly tested, utilizing 500 volt megger.  Minimum acceptable reading is 30
megohms.  Transformers to be tested with 1000 volt megger.  Minimum acceptable
reading is 20 megohms.

2. Contractor shall conduct such other tests and adjustments of equipment as required by
Architect/Engineer or necessary to verify performance requirements.  Submit data taken
during such tests to Architect/Engineer.  Contractor shall pay professional engineering
fees involved in required testing of equipment.

3. Electrical Contractor shall provide necessary electrical personnel and testing instruments
as required to assist Architect/Engineer in testing of installation.

END OF SECTION
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SECTION 26 05 53
IDENTIFICATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical identification requirements.
B. Identification nameplates and labels.
C. Wire and cable markers.
D. Voltage markers.
E. Underground warning tape.
F. Warning signs and labels.
G. Field-painted identification of conduit.

1.02 RELATED REQUIREMENTS
A. Section 09 91 23 - Interior Painting.
B. Section 26 05 19 - CONDUCTORS:  Color coding for power conductors and cables 600 V and

less; vinyl color coding electrical tape.
C. 26 0533.13 - Conduit.
D. 26 0533.16 - Boxes.
E. 26 2416 - Panelboards.
F. 26 2726 - Wiring Devices.
G. 26 2816.13 - Enclosed Circuit Breakers.
H. 26 2816.16 - Enclosed Switches.

1.03 REFERENCE STANDARDS
A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2011.
B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

1.04 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

PART 2  PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control

equipment and associated sections, compartments, and components.
2. Available Fault Current Documentation:  Use identification label to identify the available

fault current and date calculations were performed at locations requiring documentation by
NFPA 70 including but not limited to the following.
a. Service equipment.
b. Industrial control panels.
c. Motor control centers.
d. Elevator control panels.
e. Industrial machinery.
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B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05 19.
2. Use identification nameplate or identification label to identify color code for ungrounded

and grounded power conductors inside door or enclosure at each piece of feeder or
branch-circuit distribution equipment when premises has feeders or branch circuits served
by more than one nominal voltage system.

2.02 MANUFACTURERS
A. Brady Corporation.
B. Seton Identification Products.
C. HellermannTyton.
D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 IDENTIFICATION
A. Identification of Electrical Conduits and Raceways

1. Electrical conduit which is accessible for maintenance operations (except conduits in
finished spaces) shall be identified with approved stencils or semi-rigid plastic
identification pipe markers, electrical markers, or approved equal.

2. For stencils use black enamel (except white on black, red, blue  or dark backgrounds).
 Where lines are painted, apply stenciling after the finish coat dried.  Characters shall be
one inch high and when dry shall be coated with clear lacquer or approved equivalent.

3. Electrical markers to be used on diameters 3/4 inch through 5 inches.
4. Electrical markers to be used on diameters 6 inches or larger (with wire bindings and

seals).
5. Markers (or stencils) shall be located adjacent to each junction box, pull box, controller,

panelboard, transformer, relay, and the like.
6. At Contractor's option, covers only of junction boxes shall be labeled or stenciled (in lieu of

conduit) with approved permanent labels denoting voltage and circuit designation inside
box (for single-phase legs, label voltage to ground; for two or more phase legs, label the
phase-to-phase voltage; and combinations shall be suitably labeled).

B. Equipment Identification
1. Provide nameplates on equipment such as panelboards, distribution panels, motor

starters, safety switches, control devices, and the like.
2. Lettering shall include name of equipment, the specific unit number, and reference to

on/off or other instructions that are applicable.
3. Power panelboards, distribution panels, and motor control centers shall have a nameplate

for each section of same and for each device contained therein, i.e., "Panel A," "Sump
Pump,"  as is applicable.

4. Nameplates shall be laminated phenolic with a white surface and black core.  Use 1/16
inch thick material for plates up to 2 inches by 4 inches.  For larger sizes use 1/8 inch thick
material.  Lettering of names should correspond to nomenclature specified for apparatus,
corresponding with the Drawings, details, schedules, charts, wiring diagrams, and
operating instructions as approved by the Architect/Engineer.

5. Lettering shall be condensed Gothic.  The space between lines shall be equal to the width
of the letters.  Use 1/4 inch minimum  height letters which occupy 4 to the inch.  Increase
letter size to 3/4 inch on largest plates.

6. In addition, feeder circuits which serve devices (panelboards, appliances) that are located
remote from (more than 3 feet from) their main circuit protective device shall have
approved identification installed where and as directed which indicates the origin of the
power supply, feeder size, and location of main protective device, i.e., "Feeder No. 3; 4-
500 MCM, 1-2 AWG Ground, 4" C.; Main Switchboard Circuit 13"; as is applicable.
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7. Appliances, motors, heaters, and the like which are served by a separately mounted
disconnect switch, motor starter, or combination type motor starter shall be labeled
accordingly for easy identification, i.e.:
a. Combination Starter:  "HVAC-4" - "Supply Air Fan Motor"
b. Motor at HVAC Unit:   "HVAC-4"  - "Supply Air Fan Motor"
c. Disconnect Switch:    "HVAC-3" - "Primary Air Heater"
d. Heater at HV Unit:    "HVAC-3" - "Primary Air Heater"

8. Nameplates to be .020 inch to .064 inch thick aluminum, not less than 3/4 inches by 2-1/2
inches or 1 inch by 3 inches, except 1-1/2 inches by 4 inches or 3 inches by 6 inches for
large items.  Plates shall have a colored enamel background, with etched or engraved
natural aluminum lettering not less than 3/16 inch high, except 1/4 inch high for 1 inch by 3
inches and 1-1/2 inches by 4 inch plates and 1/2 inch high for 1-3/4 inches by 6 inches
and larger plates (unless specifically described elsewhere in this Specification).

9. Background color shall be black,or as otherwise required.  Plate shall have pressure
sensitive permanent adhesive factory backing, as approved.

10. Note: Use 3/4 inch by 2-1/4 inch size for single gang face plates, 1-1/4 inches by 4 inches
for two gang plates attached with black, round head, self threading screws, made of 1/16
inch minimum thick, laminated phenol resin sheet, with white background and black ink or
lacquer filled lettering.

11. Attached directly to the apparatus in a manner approved by the Architect/Engineer.
C. Outlet Box Covers (or finishing plates)

1. Indicate circuit numbers in box on back (box) side of cover  (plate) using heavy line
laundry marker pen.

D. Indexing
1. Index each distribution center circuit and each panel circuit, clearly, neatly, and

completely, including "Spares."  Index shall be typewritten upon heavy card stock paper
not subject to fading or mildew and shall be covered with a clear plastic window, and held
securely in a suitable frame.  Type date (month and year) and panel designation on each
index.

2. Each index shall be sequenced in accord with actual panel circuiting, i.e.:
a. Left side - top to bottom - 1, 3, 5, 7
b. Right side - top to bottom - 2, 4, 6, 8
c. All circuits shall be visible without removing panel index.

3. Standard index cards printed 1, 2, 3, are not acceptable.
4. Use actual Owner provided room numbers for circuit labeling in lieu of construction room

numbers. Indexes provided with the Drawings are not suitable to use as panelboard
indexes.

E. Other Items
1. Provide identification as required in other subsections of these Specifications and as

denoted on the Drawings.
2.04 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:
1. Materials:

a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for

exterior use.
2. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-

conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.
3. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch; engraved or laser-etched

text.
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4. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch; engraved or laser-
etched text.

5. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch
high; Four, located at corners for larger sizes.

B. Identification Labels:
1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and

abrasion resistant.
2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless

otherwise indicated.
C. Nameplates:  Engraved three-layer laminated plastic, black letters on white background.
D. Locations:

1. Each electrical distribution and control equipment enclosure.
2. Communication cabinets.

E. 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.

2.05 WIRE AND CABLE MARKERS
A. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-around

self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl
split sleeve type markers suitable for the conductor or cable to be identified.

B. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable
ties.

C. Legend:  Power source and circuit number or other designation indicated.
D. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.
E. Minimum Text Height:  1/8 inch.
F. Color:  Black text on white background unless otherwise indicated.
G. Description:  Cloth type wire markers.
H. Locations:  Each conductor at panelboard gutters, pull boxes, outlet boxes, and junction boxes

each load connection.
I. Legend:

1. Power and Lighting Circuits:  Branch circuit or feeder number indicated on drawings.
2. Control Circuits:  Control wire number indicated on schematic and interconnection

diagrams on drawings.
2.06 UNDERGROUND WARNING TAPE

A. Materials:  Use non-detectable type polyethylene tape suitable for direct burial, unless
otherwise indicated.

B. Non-detectable Type Tape:  6 inches wide, with minimum thickness of 4 mil.
C. Legend:  Type of service, continuously repeated over full length of tape.
D. Color:

1. Tape for Buried Power Lines:  Black text on red background.
2. Tape for Buried Communication, Alarm, and Signal Lines:  Black text on orange

background.
2.07 WARNING SIGNS AND LABELS

A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
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B. Warning Signs:
1. Materials:
2. Minimum Size:  7 by 10 inches unless otherwise indicated.

C. Warning Labels:
1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-

adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using
materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories
recommended by label manufacturer.

3. Minimum Size:  2 by 4 inches unless otherwise indicated.
D. Description:  4 inch wide plastic tape, detectable type colored red with suitable warning legend

describing buried electrical lines.
PART 3  EXECUTION
3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.
B. Degrease and clean surfaces to receive nameplates and labels.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install identification products to be plainly visible for examination, adjustment, servicing, and

maintenance. Unless otherwise indicated, locate products as follows:
1. Surface-Mounted Equipment:  Enclosure front.
2. Flush-Mounted Equipment:  Inside of equipment door.
3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear

access.
4. Elevated Equipment:  Legible from the floor or working platform.
5. Interior Components:  Legible from the point of access.
6. Conductors and Cables:  Legible from the point of access.

C. Install identification products centered, level, and parallel with lines of item being identified.
D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to

interior surfaces using self-adhesive backing or epoxy cement.
E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or

wrinkles and edges properly sealed.
F. Install underground warning tape above buried lines with one tape per trench at 3 inches below

finished grade.
END OF SECTION
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SECTION 26 05 55
CONNECTORS

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections
included under Division 1, General Requirements, are included as a part of this Section as
though bound herein.

B. Refer to Section 01 2300 for Alternates that may affect the Work of this Section.
1.02 SUMMARY

A. Provide required materials for a complete system.
B. Upon request, points of junction, splices, taps, connections, pull boxes, and outlets shall be

opened for inspection by Architect/Engineer or other approved authority.
PART 2 PRODUCTS
2.01 MATERIALS

A. Connectors shall be similar and equal to those manufactured by O.Z. Electrical Manufacturing
Company, Burndy Engineering Company, Thomas & Betts Company.

B. Splices, taps, and other connections involving conductors not larger than No. 8 AWG max. shall
be made with insulated connectors like 3M Co. "Scotchloks," Ideal Co. "Wing-Nut," or T & B Co.
"Piggy" connectors.  Connectors shall be wrapped with 8.5 mil heavy duty, premium grade all-
weather vinyl electrical insulating tape.

C. Splices, taps, and other connections involving conductors larger than No. 8 AWG shall be
made using approved compression type connectors, insulated with at least four 1/2 lap layers
of 8.5 mil heavy duty, premium grade all-weather vinyl electrical insulating tape and covered
overall with at least two 1/2 lap wraps of friction tape.

D. Connections or joints in wet or damp areas shall be waterproofed in an approved manner.
E. Connections of aluminum conductors are not acceptable.
F. Connectors shall be sized to carry 100 percent of the current capacity of the conductors

connected.  Conductors shall not be trimmed to fit a connection, the connection device shall be
changed to accommodate the conductor.

G. Compression lugs shall be by T&B, O.Z. Electrical Manufacturing, or Burndy Engineering
Company.

PART 3 EXECUTION
3.01 INSTALLATION

A. Splices and taps shall be made using approved mechanical connectors of the type best suited.
B. Under no circumstances will a soldered splice, tap, or connection be acceptable.

END OF SECTION
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SECTION 26 05 83
EQUIPMENT WIRING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical connections to equipment.
1.02 RELATED REQUIREMENTS

A. Section 26 05 19 - CONDUCTORS.
B. Section 26 05 33.13 - CONDUIT.
C. Section 26 0526 - Grounding and Bonding
D. Section 26 05 33.16 - BOXES.
E. Section 26 27 26 - WIRING DEVICES.
F. Section 26 28 16.16 - ENCLOSED SWITCHES.

1.03 REFERENCE STANDARDS
A. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (R 2010).
B. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2012.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
1.04 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

1.05 COORDINATION
A. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and

manufacturer's instructions for equipment furnished under other sections.
B. Determine connection locations and requirements.
C. Sequence rough-in of electrical connections to coordinate with installation of equipment.
D. Sequence electrical connections to coordinate with start-up of equipment.

PART 2  PRODUCTS
2.01 MATERIALS

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for
equipment.
1. Colors:  Comply with NEMA WD 1.
2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified

equipment grounding conductor, suitable for use in damp locations.
3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit

overcurrent protection.
B. Disconnect Switches:  As specified in Section 26 28 16.16 and in individual equipment

sections.
C. Wiring Devices:  As specified in Section 26 27 26.
D. Flexible Conduit:  As specified in Section 26 05 33.13.
E. Wire and Cable:  As specified in Section 26 05 19.
F. Boxes:  As specified in Section 26 05 33.16.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.
3.02 ELECTRICAL CONNECTIONS

A. Make electrical connections in accordance with equipment manufacturer's instructions.
B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit

with watertight connectors in damp or wet locations.
1. Flexible conduit shall be limited to a maximum of 3'-0" in length. Provide hard pipe from

junction box, disconnect, etc. to within 3'-0" of mechanical equipment termination point,
provide transition to flexible conduit as necessary.

C. Connect heat producing equipment using wire and cable with insulation suitable for
temperatures encountered.

D. Provide receptacle outlet to accommodate connection with attachment plug.
E. Provide cord and cap where field-supplied attachment plug is required.
F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and

equipment connection boxes.
G. Install disconnect switches, controllers, control stations, and control devices to complete

equipment wiring requirements.
H. Install terminal block jumpers to complete equipment wiring requirements.
I. Install interconnecting conduit and wiring between devices and equipment to complete

equipment wiring requirements.
END OF SECTION
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SECTION 26 07 02
GAS DETECTION SYSTEMS

PART 1  GENERAL
2.01 DESCRIPTION

A. Contractor is responsible for the Work described in this Section.
PART 2  PRODUCTS
3.01 GAS DETECTION SYSTEMS

A. Supply and install as shown on drawings an ACME CEL Series Multipoint & Multigas
Centralized Detection and Control System consisting of the following: NEMA 12 central
monitoring panels with status lights, double-pole double-throw fan relays, CO sensors and NO2
sensors. Panels and remote sensors/transmitters shall be by the same manufacturer.

B. Refer to the drawings for location of the monitoring panels and sensors. Number of panels and
sensors is as indicated on the drawings.

C. The contractor is responsible for providing a complete and operable system including all
hardware, material, wiring, etc. All interlocking wiring with mechanical equipment is the
responsibility of the contractor.

D. The location and number of sensors shown on the drawings are to be considered a minimum
requirement. If the manufacturer recommends more sensors to be located/installed it is the
responsibility of the contractor to provide and install the recommended number of sensors
required by the manufacturer.

E. All wiring to be in conduit.
3.02 CONTROL PANEL

A. The system shall use an addressable RS485 communication protocol. Each sensor shall be
sequentially polled by the Control Panel. Sensor data shall be acquired and stored in the
Control Panel memory.

B. The ACME CEL Series Multipoint System shall use only a common 4-wire 14 gauge
communication link between the Control Panel and the local sensor stations.

C. The Control Panel shall have an LED display with an indicating light for each sensor location.
This light shall blink slowly for low-level indication, blink quickly for high-level indication and be
solid ON for alarm level indication. A liquid-crystal alphanumeric 4-line display shall provide
PPM levels for each sensor station, shall indicate the gas being sampled at that location and its
alarm status.

D. The Control Panel shall have a keypad for programming purposes and the programming shall
be password protected.

E. The system shall have all of its components, including the controller, RS-485 communication
module and relay outputs boards in a single enclosure. Multiple enclosures requiring inter-
wiring are not acceptable.

F. The equipment shall be CSA and/or ETL certified.
G. "ON - OFF" : The Control Panel shall incorporate the necessary logic circuits to operate the

exhaust/supply fans and the motorized dampers for fresh air and/or exhaust according to the
specified logic of ventilation. For example, if the equipment operated by the 100 PPM CO
contacts does not reduce the CO level below this value within 30 minutes (3 to 60 minutes
adjustable), the Control Panel shall go on visual and audible alarm and also provide a contact
for remote alarm indication or supervision.
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H. CONSTRUCTION: The CEL Control Panel shall be of solid ventilated 16 gauge steel
construction.  All electronic components shall be behind a locked door. There shall be no
accessible switches or knobs on front of panel (except for override if specified). All electrical
connections should be made to clearly identified terminals.

I. SELF-CHECKING: Integrity of the system shall be under constant checking. Should a remote
station not confirm a response, a fault condition will be displayed at the Control Panel with
indication of faulty station location. A common alarm shall be locked in.

J. TIME DELAY: The Control Panel shall include a time delay of approximately 30 minutes
scheduled between the time a High Level is detected and the time visual display on unit cover
or panel, audible alarm and closure of alarm contacts. This time delay is introduced in order to
avoid nuisance alarms produced by short temporary conditions. The time delay also allows the
ventilation equipment, previously started at a lower gas level below alarm conditions, a
reasonable length of time to reverse the gas trend.

K. Control Panel shall be capable of monitoring up to 20 sensors and controlling up to six
ventilation zones (outputs signals). Each sensor shall be capable of controlling the activity of a
specific zone, all zones or any combination of zones.

3.03 SENSOR STATIONS
A. The wall or column mounted metal or PVC gasketed enclosure with vandalproof cover screws

or a lockable clasp and shall not have any parts accessible from outside.
3.04 RESPONSE

A. The local reaction time of the remote stations shall be in the order of a few minutes therefore
avoiding unnecessary start-stops of ventilation equipment every time a car happens to stop in
the vicinity of the sensor.

B. The sensor’s response to ambient conditions shall be interpreted by the detection circuitry
according to selected levels. Information is converted for transmittal to Control Panel at
scanning time.

C. CO Sensor/Transmitter stations shall have LED's for visual indication of "Power-On", and an
LED bar graph indicating concentration levels.

D. Removing or disconnecting a local sensor station from the system shall not affect its operation
as long as the “daisy-chain” connection to the other sensor stations is maintained.

E. There shall be no maintenance required except for periodic simple calibration checks
performed by introducing a known gas mixture into the sensor and verifying or adjusting the
electronic response at the sensor location.

F. CO Metal Oxide Semiconductor (MOS) sensors shall have a life expectancy of 5 years. NO2
and other Electrochemical Cell sensors shall have a life expectancy of two years.

3.05 INSTALLATIONS
A. Wiring: The interconnections between the Control Panel and Sensors shall be made by a

required number of branches consisting of 4 conductor 14 gauge wires. Each branch shall
support a total length of 800ft and a maximum of eight (8) sensors. For CO remote sensor
stations must be mounted vertically according to the arrow on the sensor. Heights between 4 ft.
(1.20 m) and 6 ft.(1.80 m) are usual. For NO2 (Diesel Fumes): remote sensor stations must be
mounted vertically according to the arrow on the sensor. Install NO2 sensors at heights
between 1 foot and 18 inches below the ceiling.

B. CEL systems should be energized at all times. Supply 120/1/60 - 15A from dedicated circuit. It
should be impossible to disconnect power to a CEL system in order to service other equipment.

C. All equipment shall be interconnected at the factory and shipped factory calibrated after a 7-day
operational test. The logic of the system shall be factory tested by simulated field conditions as
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specified. A report shall be furnished with the equipment.
D. All electrical connections shall be made by the contractor according to diagrams shown on

drawings furnished with the equipment by the manufacturer. Use 4-wire coded cable from
station to station, maintaining color code. All wiring is low voltage (24V). All wiring to be in
conduit.

3.06 OPTIONS
A. Provide on Control Panel selector switches with pilot lights to manually override all of the fans

controlled by the system.
B. Provide in CEL Control Panel a battery back-up to maintain the system in operation during a

power  failure. A compact rechargeable battery shall be used because of the reduced power
requirement of the CEL system.

C. Provide a Remote Alarm Station furnished with Audible/Visual alarm with silencing button.
D. Provide a 4-20 ma or 0-10V DC analog output signal based on the highest condition or on the

average of conditions detected.
E. After complete installation, a manufacturer’s representative shall check the installation before

the system is started. A written report shall be submitted to the engineers, contractor & owner.
3.07 OTHER ACCEPTABLE MANUFACTURERS

A. Provide acceptable equipment as manufactured and provided by Macuro, Toxalert, Brasch or
Belimo

END OF SECTION
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SECTION 26 24 16
PANELBOARDS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Power distribution panelboards.
B. Lighting and appliance panelboards.
C. Overcurrent protective devices for panelboards.

1.02 RELATED REQUIREMENTS
A. Section 26 0526 - Grounding and Bonding for Electrical Systems.
B. Section 26 05 29 - HANGERS AND SUPPORTS.
C. Section 26 05 53 - IDENTIFICATION:  Identification products and requirements.
D. Section 26 28 13 - FUSES:  Fuses for fusible switches and spare fuse cabinets.

1.03 REFERENCE STANDARDS
A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e (Amended

2017).
B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
C. NECA 407 - Standard for Installing and Maintaining Panelboards; 2009.
D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.
E. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches; National Electrical

Manufacturers Association; 1993.
F. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays

Rated 600 Volts; 2000 (R2005), with errata, 2008.
G. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.
H. NEMA PB 1 - Panelboards; 2011.
I. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of

Panelboards Rated 600 Volts or Less; 2013.
J. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
K. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current

Edition, Including All Revisions.
L. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,

Including All Revisions.
M. UL 67 - Panelboards; Current Edition, Including All Revisions.
N. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker

Enclosures; Current Edition, Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 3300 - Submittal Procedures
B. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity,

overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry
locations, conductor terminal information, and installed features and accessories.

C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
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examination, preparation, and installation of product.
D. Project Record Documents:  Record actual installed locations of panelboards and actual

installed circuiting arrangements.
E. Maintenance Data:  Include information on replacement parts and recommended maintenance

procedures and intervals.
1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.06 MAINTENANCE MATERIALS

A. See Section 01 60 00 - Product Requirements, for additional provisions.
B. Furnish two of each panelboard key.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Square D
B. Siemens.
C. Eaton
D. General Electric
E. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 PANELBOARDS - GENERAL REQUIREMENTS
A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless otherwise indicated, provide products suitable for continuous operation under the

following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees
F.

C. Short Circuit Current Rating: As indicated on drawings.
D. Mains:  Configure for top or bottom incoming feed as indicated or as required for the

installation.
E. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.
F. Bussing:  Sized in accordance with UL 67 temperature rise requirements.

1. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for
each feeder and branch circuit equipment grounding conductor.

G. Conductor Terminations:  Suitable for use with the conductors to be installed.
H. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

2. Boxes:  Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.

3. Fronts:
a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough

opening.
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4. Lockable Doors:  All locks keyed alike unless otherwise indicated.
I. Future Provisions:  Prepare all unused spaces for future installation of devices including

bussing, connectors, mounting hardware and all other required provisions.
2.03 POWER DISTRIBUTION PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, power and feeder distribution type,
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and
features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase and Neutral Bus Material:  Aluminum or copper.
2. Ground Bus Material:  Aluminum or copper.

D. Circuit Breakers:
1. Provide bolt-on type or plug-in type secured with locking mechanical restraints.

E. Enclosures:
1. Provide surface-mounted enclosures unless otherwise indicated.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

F. Description:  NEMA PB 1, circuit breaker type.
G. Minimum integrated short circuit rating:  As indicated on the Drawings.
H. Molded Case Circuit Breakers:  With integral thermal and instantaneous magnetic trip in each

pole; UL listed. For air conditioning equipment branch circuits provide circuit breakers UL listed
as Type HACR.
1. Coil operating voltage:  120 volts, 60 Hz.
2. Coil operating voltage:  120 volts, DC.
3. Size as shown on Drawings.
4. Provide unit mounted control power transformer, RED indicating light in front cover.

I. Circuit Breaker Accessories:  Trip units and auxiliary switches as indicated.
J. Cabinet Front:  Surface type, fastened with concealed trim clamps, hinged door with flush lock,

metal directory frame, finished in manufacturer's standard gray enamel.
2.04 LIGHTING AND APPLIANCE PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit
type, circuit breaker type, and listed and labeled as complying with UL 67; ratings,
configurations and features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective

devices.
2. Phase and Neutral Bus Material:  Aluminum or copper.
3. Ground Bus Material:  Aluminum or copper.

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.
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E. Enclosures:
1. Provide surface-mounted or flush-mounted enclosures as indicated.
2. Provide clear plastic circuit directory holder mounted on inside of door.

F. Description:  NEMA PB1, circuit breaker type, lighting and appliance branch circuit panelboard.
G. Provide an isolated ground bar in designated panelboards.
H. Minimum Integrated Short Circuit Rating:  As indicated on the Drawings.
I. Molded Case Circuit Breakers:  Thermal magnetic trip circuit breakers, bolt-on type, with

common trip handle for all poles; UL listed.
1. Type HACR for air conditioning equipment circuits.
2. Class A ground fault interrupter circuit breakers where scheduled.
3. Do not use tandem circuit breakers.

J. 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.

K. Enclosure:  NEMA PB 1, Type 1.
L. Cabinet Box:  6 inches deep, 20 inches wide for 240 volt and less panelboards.
M. Cabinet Front:  Flush cabinet front with concealed trim clamps, concealed hinge, metal

directory frame, and flush lock all keyed alike.  Finish in manufacturer's standard gray enamel.
2.05 OVERCURRENT PROTECTIVE DEVICES

A. Molded Case Circuit Breakers:
1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit

breakers listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.

2. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short

circuit current rating indicated, but not less than:
1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.
2) 14,000 rms symmetrical amperes at 480 VAC.

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

3. Conductor Terminations:
a. Provide mechanical lugs unless otherwise indicated.
b. Provide compression lugs where indicated.
c. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short
circuit protection.

5. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
PART 3  EXECUTION
3.01 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1.
D. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
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E. Provide required support and attachment in accordance with Section 26 05 29.
F. Install panelboards plumb.
G. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and

rough opening completely covered.
H. Mount panelboards such that the highest position of any operating handle for circuit breakers or

switches does not exceed 79 inches above the floor or working platform.
I. Provide grounding and bonding in accordance with Section 26 05 26.
J. Install all field-installed branch devices, components, and accessories.
K. Install panelboards in accordance with NEMA PB 1.1 and NECA 1.
L. Height:  6 feet to top of panelboard; install panelboards taller than 6 feet with bottom no more

than 4 inches above floor.
M. Provide filler plates to cover unused spaces in panelboards.
N. Provide computer-generated circuit directory for each lighting and appliance panelboard and

each power distribution panelboard provided with a door, clearly and specifically indicating the
loads served.  Revise directory to reflect circuiting changes required to balance phase loads.
 Identify spares and spaces.

O. Provide identification nameplate for each panelboard in accordance with Section 26 05 53.
P. Provide spare conduits out of each recessed panelboard to an accessible location above

ceiling.  Identify each as SPARE.
1. Minimum spare conduits:  4 empty 1 inch.

3.02 FIELD QUALITY CONTROL
A. See Section 01 43 00 - Quality Assurance, for additional requirements.
B. Correct deficiencies and replace damaged or defective panelboards or associated components.

3.03 ADJUSTING
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended

torque settings.
B. Adjust alignment of panelboard fronts.
C. Load Balancing:  For each panelboard, rearrange circuits such that the difference between

each measured steady state phase load does not exceed 10 percent and adjust circuit
directories accordingly.  Maintain proper phasing for multi-wire branch circuits.

END OF SECTION
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SECTION 26 27 01
ELECTRICAL SERVICE ENTRANCE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Permanent electrical service
1.02 RELATED REQUIREMENTS

A. Section 26 24 16 - Panelboards
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
1.04 SYSTEM DESCRIPTION

A. System Characteristics:  208Y/120 volts, single phase, two-wire, 60 Hertz.
B. Service Entrance: Electrical contractor to provide conduits from service pedestal at utility pole

base to meter as indicated on the Drawings.
1.05 QUALITY ASSURANCE

A. Utility Company:  Coordinate electric service requirements with utility company prior to
installation.

B. Perform work in accordance with utility company written requirements and NFPA 70.
C. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose

specified and indicated.
1.06 PRE-INSTALLATION MEETING

A. Convene one week prior to commencing work of this section.  Review service entrance
requirements and details with Utility Company representative.

PART 2  EXECUTION
2.01 PREPARATION

A. Arrange with utility company to obtain permanent electric service to the Project.
B. Verify that field measurements are as indicated on utility company drawings.

2.02 INSTALLATION
A. Provide secondary feeders from utility pedestal at base of utility pole to building panelboard.

 Turn conduits up at utility pedestal, coordinate work with utility company prior to rough-in.
 Primary connections to the utility pedestal by the utility company, secondary connections to the
utility pedestal by the Electrical Contractor.

B. Install securely, in a neat and workmanlike manner, as specified in NECA 1.
C. Concrete pads, transformer vaults or fiberglass assemblies for transformers shall be set so top

of pad, vault or assembly is no more than 6" above finish grade at the transformer location.
END OF SECTION
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SECTION 26 27 26
WIRING DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wall switches.
B. Receptacles.
C. Wall plates.

1.02 RELATED REQUIREMENTS
A. Section 26 05 33.16 - BOXES.
B. Section 26 0526 - Grounding and Bonding

1.03 REFERENCE STANDARDS
A. FS W-C-596 - Connector, Electrical, Power, General Specification for; 2014h (Validated 2022).
B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification);

2017g (Validated 2023).
C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
D. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.
E. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (R 2010).
F. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2012.
G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
H. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.
I. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.
J. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All

Revisions.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and

configurations.
1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
C. Products:  Listed, classified, and labeled as suitable for the purpose intended.

1.06 EXTRA MATERIALS
A. See Section 01 6000 - Product Requirements for additional provisions
B. Furnish two of each style, size, and finish wall plate.
C. Provide two protective rings.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Cooper
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B. Arrow Hart
C. Pass & Seymour
D. Hubbell
E. Leviton

2.02 WIRING DEVICE APPLICATIONS
A. Provide wiring devices suitable for intended use and with ratings adequate for load served.
B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere

rating not less than that of the branch circuit.
C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles

installed outdoors or in damp or wet locations.
D. Provide GFCI protection for receptacles installed within 6 feet of sinks.

2.03 ALL WIRING DEVICES
A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the

purpose specified and indicated.
B. Finishes: as indicated on the Drawings.

2.04 WALL SWITCHES
A. Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches

with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as
complying with UL 20and where applicable  FS W-S-896; types as indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for

back wiring with separate ground terminal screw.
B. Wall Switches:  Heavy Duty, AC only general-use snap switch, complying with NEMA WD 6

and WD 1.
1. Body and Handle:  Gray, plastic with toggle handle.

a. Voltage:  120 volts, AC.
b. Current:  20 amperes.

2. Ratings:  Match branch circuit and load characteristics.
C. Switch Types:  Single pole, double pole, 3-way, and 4-way.

2.05 RECEPTACLES
A. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA

WD 6, and listed as complying with UL 498and where applicable  FS W-C-596; types as
indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for

back wiring with separate ground terminal screw.
2. NEMA configurations specified are according to NEMA WD 6.

B. Receptacles:  Heavy duty, complying with NEMA WD 6 and WD 1.
1. Device Body:  Gray, plastic.
2. Configuration:  NEMA WD 6, type as specified and indicated.
3. Prewired pigtail connectors that accommodate Fed Spec receptacles are approved. Must

be crimped and welded terminal application connector.
C. Convenience Receptacles:  Type 5 - 20 equal to Hubbell 5362, Cooper BR20, or Pass &

Seymour CR20W.
1. Prewired pigtail receptacles: Type 5 - 20 equal to Pass & Seymour PT5362, Hubbell

SNAP5362, or Cooper ArrowLink.
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D. GFCI Receptacles:  Convenience receptacle with integral ground fault circuit interrupter to meet
regulatory requirements.

2.06 CORD REELS
A. Manufacturers

1. Legrand
2. Hubbell
3. Reelcraft
4. Substitutions: See Section 01 6000-Product Requirements.

B. Cord Reels
1. Provide a Legrand model CRCD123N50R20 for every cord reel in shop areas as shown

on Drawings.
a. 12/3 50 foot retractable cable.
b. 20A, 125-Volt slip ring, six foot leader cord and adjustable ball stop.
c. Duplex receptacle box.
d. Mountable on ceiling.
e. Rated for indoor use.
f. Black molded nylon construction with reinforced steel frame and long-life spring.

C. Installation
1. For every connection to the cord reel, provide an electrical connection from the source of

power to the location of each cord reel. Connection required to be in EMT conduit and run
tight against or parallel to the roof/deck support structure. Install junction box for each
connection on the ceiling/support structure above the equipment/device location. Provide
a 120V, 20 amp receptacle in the juction box to properly connect each cord reel plug.

2. Install products in accordance with the manufacturer's instructions.
3. Install each cord reels plumb and level with sections aligned with horizontal runs at the

proper elevation.
4. Cord Reel Support:

a. Use manufacturer's recommended hangers and supports, located at intervals
complying wiht NFPA 70 and manufacturer's requirements. Provide required support
and attachment components in accordance with Section 26 05 29, where not
furnished by cord reel manufacturer.

b. Provide independent support from building structure. Do not provide support from
piping, ductwork, or other systems.

2.07 TECHNOLOGY OUTLETS
A. Provide rough-ins as indicated on the Drawings.

2.08 WALL PLATES
A. Wall Plates:  Comply with UL 514D.

1. Configuration:  One piece cover as required for quantity and types of corresponding wiring
devices.

2. Size:  Standard.
3. Screws:  Metal with slotted heads finished to match wall plate finish.

B. Cover Plates: Smooth stainless steel.
C. Weatherproof covers to be metal hinged covers that allows cord to be plugged in with cover

closed.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
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B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that wall openings are neatly cut and will be completely covered by wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

wiring devices.
F. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards unless otherwise indicated.
B. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of wiring devices provided under this section.
C. Install wiring devices in accordance with manufacturer's instructions.
D. Install permanent barrier between ganged wiring devices when voltage between adjacent

devices exceeds 300 V.
E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not

connect more than one conductor to wiring device terminals.
F. Modular wiring devices are seen as an acceptable alternative at the discretion of the contractor.

Receptacles must meet UL498 and Federal Specification WC-596 requirements. Switches must
meet UL20 and Federal Specification WC-896 requirements. Prewired terminal application
pigtail connectors must be crimped and welded.

G. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and
tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

H. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

I. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use
feed-through wiring to protect downstream devices.

J. Install securely, in a neat and workmanlike manner, as specified in NECA 1.
K. Install wiring devices plumb and level with mounting yoke held rigidly in place.
L. Install wall switches with OFF position down.
M. Install wall dimmers to achieve full rating specified and indicated after derating for ganging as

instructed by manufacturer.
N. Do not share neutral conductor on branch circuits utilizing wall dimmers.
O. Install vertically mounted receptacles with grounding pole on top and horizontally mounted

receptacles with grounding pole on left.
P. Install wall plates to fit completely flush to wall with no gaps and rough opening completely

covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.
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Q. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed
or designated for future use.

R. Connect wiring device grounding terminal to outlet box with bonding jumper.
S. Install standard plates on switch, receptacle, and blank outlets in finished areas.
T. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above

accessible ceilings, and on surface mounted outlets.
U. Install protective rings on active flush cover service fittings.

3.04 INTERFACE WITH OTHER PRODUCTS
A. Coordinate locations of outlet boxes provided under Section 26 05 37 to obtain mounting

heights specified.
B. Mounting heights refer to bottom of box.
C. Install wall switch 44 inches above finished floor.
D. Install convenience receptacle 16 inches above finished floor, UNO.
E. Install convenience receptacle 4 inches above backsplash of counter, UNO.
F. Install dimmer 44 inches above finished floor.
G. Install telephone jack 16 inches above finished floor, UNO.
H. Install telephone jack for side-reach wall telephone to position top of telephone at 44 inches

above finished floor.
I. Install telephone jack for forward-reach wall telephone to position top of telephone at 48 inches

above finished floor.
3.05 FIELD QUALITY CONTROL

A. See Section 01 43 00 - Quality Assurance, for additional requirements.
B. Inspect each wiring device for damage and defects.
C. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify

proper operation.
D. Verify that each receptacle device is energized.
E. Test each receptacle to verify operation and proper polarity.
F. Test each GFCI receptacle for proper tripping operation according to manufacturer's

instructions.
G. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.06 ADJUSTING
A. Adjust devices and wall plates to be flush and level.

3.07 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
END OF SECTION
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SECTION 26 28 13
FUSES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fuses.
1.02 REFERENCE STANDARDS

A. NEMA FU 1 - Low Voltage Cartridge Fuses; 2012.
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, Including All

Revisions.
1.03 SUBMITTALS

A. See Section 01 3000 - Submittal Procedures.
B. Product Data:  Provide manufacturer's standard data sheets including voltage and current

ratings, interrupting ratings, time-current curves, and current limitation curves.
1.04 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience and with service facilities within
100 miles of Project.

C. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

1.05 MAINTENANCE MATERIALS
A. See Section 01 6000 - Product Requirements for additional provisions
B. Furnish two fuse pullers.
C. Furnish three of each size and type fuse installed.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Bussman.
B. LittelFuse
C. Edison Fuse
D. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 FUSES
A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required

for a complete operating system.
C. Provide fuses of the same type, rating, and manufacturer within the same switch.
D. Comply with UL 248-1.
E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and

ratings as indicated.
F. Voltage Rating:  Suitable for circuit voltage.



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

FUSES  26 28 13 - 2 
February 07, 2025

G. Main Service Switches Larger than 600 amperes:  Class L (time delay).
H. Main Service Switches:  Class RK1 (time delay).
I. Power Load Feeder Switches Larger than 600 amperes:  Class L (time delay).
J. Power Load Feeder Switches:  Class RK1 (time delay).
K. Motor Load Feeder Switches:  Class RK1 (time delay).
L. Lighting Load Feeder Switches Larger than 600 amperes:  Class L time delay.
M. Lighting Load Feeder Switches:  Class RK1 (time delay).
N. Other Feeder Switches Larger than 600 amperes:  L time delay.
O. Other Feeder Switches:  Class RK1 (time delay).
P. General Purpose Branch Circuits:  Class RK1 (time delay). Class J is also acceptable.
Q. Motor Branch Circuits:  Class L time delay.
R. Lighting Branch Circuits:  Class G.

2.03 CLASS RK1 FUSES
A. Fuses "0 through 600" amperes shall be U.L. Class "RK1" and of the current limiting, dual

element type, U.L. approved for 200,000A RMS, symmetrical interrupting capacity.  They shall
have a silver sand short circuit element, and shall carry 500 percent of rating for a minimum of
10 seconds on overloads.  Fuses shall be Buss Low-Peak fuses, type "LPS/RK" or "LPN/RK"
as required, except as otherwise denoted on the Drawings.
1. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION
3.01 INSTALLATION

A. Do not install fuses until circuits are ready to be energized.
B. Install fuses with label oriented such that manufacturer, type, and size are easily read.
C. Install spare fuse cabinet in boiler room.

END OF SECTION
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SECTION 26 28 16.16
ENCLOSED SWITCHES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fusible switches.
B. Nonfusible switches.

1.02 RELATED REQUIREMENTS
A. Section 26 05 29 - HANGERS AND SUPPORTS.
B. Section 26 28 13 - FUSES.
C. Section 26 0526 - Grounding and Bonding

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NECA (INST) - NECA Standard of Installation; National Electrical Contractors Association;

1993.
C. NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Association;

2002 (R2007).
D. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.
E. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;

2013.
F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
1.04 SUBMITTALS

A. See Section 01 3000 - Submittal Procedures
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed

switches and other installed components and accessories.
C. Project Record Documents:  Record actual locations of enclosed switches.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Square D
B. Siemens.
C. Cutler Hammer
D. General Electric
E. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 COMPONENTS
A. Fusible Switch Assemblies:  NEMA KS 1, Type HD enclosed load interrupter knife switch.

1. Externally operable handle interlocked to prevent opening front cover with switch in ON
position.

2. Handle lockable in OFF position.
3. Fuse clips:  Designed to accommodate NEMA FU1, Class R fuses.
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B. Nonfusible Switch Assemblies:  NEMA KS 1, Type HD enclosed load interrupter knife switch.
1. Externally operable handle interlocked to prevent opening front cover with switch in ON

position.
2. Handle lockable in OFF position.

C. Enclosures:  NEMA KS 1.
1. Interior Dry Locations:  Type 1.
2. Exterior Locations:  Type 3R.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
D. Provide required support and attachment in accordance with Section 26 05 29.
E. Install enclosed switches plumb.
F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed

switches such that the highest position of the operating handle does not exceed 79 inches
above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 05 26.
H. Install fuses in fusible disconnect switches.
I. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size

installed.
3.02 FIELD QUALITY CONTROL

A. See Section 01 43 00 - Quality Assurance, for additional requirements.
B. Perform field inspection in accordance with Section 01 4500 and 01 4510
C. Inspect and test in accordance with NETA ATS, except Section 4.
D. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.
E. Correct deficiencies and replace damaged or defective enclosed safety switches or associated

components.
END OF SECTION
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SECTION 26 43 01
 SURGE PROTECTIVE DEVICES AND POWER QUALITY

PART 1  GENERAL
1.01 RELATED SECTIONS

A. Section 26 24 16 - PANELBOARDS.
1.02 REFERENCES

A. IEEE C62.41 – Surge Voltages in Low-Voltage AC Power Circuits.
B. IEEE C62.45 – Low-Voltage AC Power Circuits, Guide on Surge Test.
C. NEMA 250 – Enclosures for Electrical Equipment (1000 Volts Maximum).
D. NEMA LS-1 – Low Voltage Surge Protective Devices.
E. UL 1283 – Electromagnetic Interference Filters.
F. UL 1449 – Surge Protective Devices.

1.03 DEFINITIONS
A. ATS:  Acceptance Testing Specifications.
B. VPR:  Voltage Protective Rating.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  For each type of product indicated, include rated capacities, unit dimensions,

operating weights, operating characteristics, furnished specialties, and accessories.
C. Product Performance:  For surge protective devices, certified by an independent testing agency

for compliance with UL, IEEE, and NEMA standards.
D. Product Certificates:  For surge protective devices, signed by product manufacturer certifying

compliance with the following standards:
1. UL 1283
2. UL 1449 (4th Edition)
3. IEEE (62.41)
4. IEEE (62.45)

E. Operation and Maintenance Data:  For surge protective devices to include in emergency,
operation, and maintenance manuals.

F. Warranties:  Special warranties specified in this Section.
1.05 QUALITY ASSURANCE

A. Source Limitations:  Obtain surge protective devices and accessories through one source from
a single manufacturer.

B. Third Party Testing:  Performance testing and ratings shall be documented by an independent
testing agency nationally recognized for the type of testing required.

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

D. Comply with IEEE C62.41, “IEEE Guide for Surge Voltages in Low Voltage AC Power Circuits,”
and test devices according to IEEE C62.45, “IEEE Guide on Surge Testing for Equipment
Connected to Low Voltage AC Power Circuits.”

E. Comply with UL 1283, “Electromagnetic Interference Filters,” and UL 1449, “Surge Protective
Devices.”
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1.06 PROJECT CONDITIONS
A. Service Conditions:  Rate surge protective devices for continuous operation under the following

conditions, unless otherwise indicated:
1. Maximum Continuous Operating Voltage:  Not less than 115 percent of nominal system

operating voltage and in compliance with test and evaluation procedures outlined in the
nominal discharge surge current test of UL 1449 4th Edition section 37.7.3.  MCOV values
claimed based on component values or on the 30 minute 115% operating voltage test,
section 38 of UL 1449 will not be accepted.

2. Operating Temperature:  30 to 120 degrees F.
3. Humidity:  0 to 85 percent, noncondensing.
4. Altitude:  Less than 20,000 feet above sea level.

1.07 COORDINATION
A. Coordinate location of field-mounted surge protective devices to allow adequate clearances for

maintenance. Surge protective devices may be externally mounted to the switchboard and/or
panelboard.

B. Circuit breakers for externally mounted surge protection device shall be sized per
manufacturer's recommendations.

1.08 WARRANTY
A. Special Warranty:  Manufacturer’s standard form in which manufacturer agrees to repair or

replace components of surge protective device that fail in materials or workmanship within ten
years from the date of substantial completion.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Square D.
B. Cutler Hammer.
C. General Electric.
D. Siemens.
E. Surge Suppression Inc.
F. Current Technology, Inc.
G. Liebert
H. Intermatic
I. Advanced Protection Technologies, Inc.
J. LEA International
K. Mersen
L. APF - Active Power Filter
M. PQI - Power Quality International
N. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 SERVICE ENTRANCE SUPPRESSORS
A. Surge Protective Device Description:  Single or multiple module design with field-replaceable

module(s), sine-wave-tracking type with the following features and accessories:
1. Fuses, rated at 200-kA interrupting capacity.
2. Fabrication using bolted compression lugs for internal wiring.
3. Redundant suppression circuits.
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4. Arrangement with copper bus bars and for connections to phase buses, neutral bus, and
ground bus.

5. Arrangement with wire connections to phase buses, neutral bus, and ground bus.
6. LED indicator lights for power and protection status.
7. Audible alarm, with silencing switch, to indicate when protection has failed.
8. One set of dry contacts rated at 5 amp, 250 volt AC, for remote monitoring of protection

status.
9. Surge-event operations counter.
10. Type 1 or Type 2 SPD per UL 1449 4th Edition.

B. Peak Single-Impulse Surge Current Rating:  200 kA per mode.
C. Connection Means:  Permanent wired.
D. Protection modes and UL 1449 Voltage Protective Rating (VPR) based on the 6kV 3kA surge

for grounded wye circuits with voltages of 277/480 volt and 120/208 volt, 3 phase, 4-wire
circuits shall be as follows:
1. Line to Neutral:  900 V for 277/480Y; 600 V for 120/208Y
2. Line to Ground:  1000 V for 277/480Y; 600 V for 120/208Y
3. Neutral to Ground:  1000 V for 277/480Y; 900 V for 120/208Y

2.03 SUPPRESSORS FOR PANELBOARDS
A. Surge Protective Device Description:  Sine-wave-tracking type, panel-mounted design with the

following features and accessories:
1. Arrangement with wire connections to phase buses, neutral bus, and ground bus.
2. LED indicator lights for power and protection status.
3. Audible alarm, with silencing switch, to indicate when protection has failed.
4. One set of dry contacts rated at 5 amp, 250 volt AC, for remote monitoring of protection

status.
B. Peak Single-Impulse Surge Current Rating:  80 kA per mode.
C. Protection modes and UL 1449 Voltage Protective Rating (VPR) based on the 6kV 3kA surge

for grounded wye circuits with voltages of 277/480 volt, 120/208 volt, 3 phase, 4-wire circuits
shall be as follows:
1. Line to Neutral: 900V for 277/480Y and 600V for 120/208Y.
2. Line to Ground: 1000V for 277/480Y and 600V for 120/208Y.
3. Neutral to Ground: 1000V for 277/480Y and 900V for 120/208Y.

D. Protection modes and UL 1449 Voltage Protective Rating (VPR) based on the 6kV 3kA surge
for 120/240 volt, 1 phase, 3-wire circuits shall be as follows:
1. Line to Neutral:  600 V
2. Line to Ground:  600 V
3. Neutral to Ground:  900 V

2.04 ENCLOSURES
A. NEMA 4 maximum, NEMA 250 minimum.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install devices at service entrance on line or load side, with ground lead bonded to service
entrance ground.

B. Install devices for panelboard and auxiliary panels with conductors or buses between
suppressor and points of attachment as short and straight as possible.  Do not exceed
manufacturer’s recommended lead length and in no case shall conductors exceed 5 feet in
length.  Do not bond neutral and ground.
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3.02 FIELD QUALITY CONTROL
A. Testing:  Perform the following field tests and inspections and prepare test reports:

1. After installing surge protective devices, but before electrical circuitry has been energized,
test for compliance with requirements.

2. Complete startup checks according to manufacturer’s written instructions.
3. Perform each visual and mechanical inspection and electrical test stated in NETA ATS,

“Surge Arresters, Low Voltage Surge Protective Devices.”  Certify compliance with test
parameters.

B. B.  Remove and replace malfunctioning units and retest as specified above.
END OF SECTION
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SECTION 26 51 00
INTERIOR LIGHTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interior luminaires.
B. Exit signs.
C. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 26 0526 - Grounding and Bonding
B. Section 26 05 29 - HANGERS AND SUPPORTS.
C. Section 26 05 33.16 - BOXES.

1.03 REFERENCE STANDARDS
A. ANSI C78.379 - American National Standard for Electric Lamps -- Reflector Lamps --

Classification of Beam Patterns ; 2006 .
B. ANSI C82.1 - American National Standard for Lamp Ballast - Line Frequency Fluorescent Lamp

Ballast ; 2004 .
C. ANSI C82.4 - American National Standard for Ballasts for High-Intensity-Discharge and Low-

Pressure Sodium Lamps (Multiple-Supply Type); 2002.
D. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems; 2006.
E. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006.
F. NEMA WD 6 - Wiring Devices - Dimensional Requirements; National Electrical Manufacturers

Association ; 2002 (R2008) .
G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
H. NFPA 101 - Life Safety Code; 2015.
I. UL 1598 - Luminaires; Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 01 3000 - Submittal Procedures
B. Shop Drawings: Indicate dimensions and components for each luminaire.
C. Product Data:  Provide manufacturer's standard catalog pages and data sheets including

detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories, and
ceiling compatibility; include model number nomenclature clearly marked with all proposed
features.

D. Operation and Maintenance Data:  Instructions for each product including information on
replacement parts.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Conform to requirements of NFPA 70 and NFPA 101 .
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
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PART 2  PRODUCTS
2.01 MANUFACTURERS - LUMINAIRES

A. As indicated on the Drawings.
B. Substitutions: See Section 01 60 00 - Product Requirements except where individual luminaire

types are designated with substitutions not permitted .
2.02 LUMINAIRES

A. Provide products that comply with requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,

ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Furnish products as indicated in Schedule included on the Drawings.
H. Substitutions: See Section 01600 - Product Requirements.

PART 3  EXECUTION
3.01 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for
installation of luminaires provided under this section.

B. Install products in accordance with manufacturer's instructions.
C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500

(commercial lighting) and NECA 502 (industrial lighting).
D. Provide required support and attachment in accordance with Section 26 05 29.
E. Install luminaires plumb and square and aligned with building lines and with adjacent

luminaires.
F. Install suspended luminaires and exit signs  using pendants supported from swivel hangers.

Provide pendant length required to suspend luminaire at indicated height.
G. Support luminaires larger than 2 x 4 foot size independent of ceiling framing.
H. Locate recessed ceiling luminaires as indicated on reflected ceiling plan.
I. Install surface mounted luminaires and exit signs  plumb and adjust to align with building lines

and with each other. Secure to prevent movement.
J. Grid Ceilings: Fasten luminaires to ceiling grid members using suitable clips.
K. Install recessed luminaires to permit removal from below.
L. Install recessed luminaires using accessories and firestopping materials to meet regulatory

requirements for fire rating.
M. Install wall mounted luminaires, emergency lighting units, and exit signs  at height as indicated

on Drawings .
N. Install accessories furnished with each luminaire.
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O. Connect luminaires and exit signs  to branch circuit outlets provided under Section 26 05 37 
using flexible conduit .

P. Make wiring connections to branch circuit using building wire with insulation suitable for
temperature conditions within luminaire.

Q. Bond products and metal accessories to branch circuit equipment grounding conductor.
R. Install specified lamps in each emergency lighting unit, exit sign, and luminaire .
S. Install lamps in each luminaire.

3.02 FIELD QUALITY CONTROL
A. See Section 01 43 00 - Quality Assurance, for additional requirements.
B. Inspect each product for damage and defects.
C. Perform field inspection in accordance with Section 01450 and 01451
D. Operate each luminaire after installation and connection to verify proper operation.
E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or

replace excessively noisy ballasts as determined by Architect.
3.03 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

B. Aim and adjust fixtures as indicated .
C. Position exit sign directional arrows as indicated.

3.04 CLEANING
A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),

and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

B. Clean electrical parts to remove conductive and deleterious materials.
C. Remove dirt and debris from enclosures.
D. Clean photometric control surfaces as recommended by manufacturer.
E. Clean finishes and touch up damage.

3.05 PROTECTION
A. Relamp luminaires that have failed lamps  at Substantial Completion.

3.06 SCHEDULE - SEE DRAWINGS 
END OF SECTION
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SECTION 26 56 00
EXTERIOR LIGHTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Exterior luminaires.
B. Poles and accessories.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete:  Materials and installation requirements for concrete

bases for poles.
B. Section 26 05 29 - HANGERS AND SUPPORTS.
C. Section 26 05 33.16 - BOXES.

1.03 REFERENCE STANDARDS
A. ANSI C78.379 - American National Standard for Electric Lamps -- Reflector Lamps --

Classification of Beam Patterns; 2006.
B. ANSI C82.1 - American National Standard for Lamp Ballast - Line Frequency Fluorescent Lamp

Ballast; 2004.
C. ANSI C82.4 - American National Standard for Ballasts for High-Intensity-Discharge and Low-

Pressure Sodium Lamps (Multiple-Supply Type); 2002.
D. IES RP-8 - Roadway Lighting; 2014.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
F. NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems; 2006.
G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
H. UL 1598 - Luminaires; Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 01 3300 - Submittal Procedures
B. Shop Drawings:  Indicate dimensions and components for each luminaire that is not a standard

product of the manufacturer.
C. Product Data:  Provide manufacturer's standard catalog pages and data sheets including

detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, weight, effective projected
area (EPA), and installed accessories; include model number nomenclature clearly marked with
all proposed features.

D. Operation and Maintenance Data:  Instructions for each product including information on
replacement parts.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
C. Electrical Components:  Listed and classified by Underwriters Laboratories Inc. as suitable for

the purpose specified and indicated.
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1.06 COORDINATION
A. Furnish bolt templates and pole mounting accessories to installer of pole foundations.

1.07 EXTRA MATERIALS
A. See Section 01 6000 - Product Requirements for additional provisions
B. Furnish two of each type and wattage lamp installed.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. As indicated on the Drawings.
2.02 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.
B. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 LUMINAIRES
A. Provide products that comply with requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,

ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, poles, foundations, supports, trims, accessories, etc. as necessary for a
complete operating system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

PART 3  EXECUTION
3.01 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for
installation of luminaires provided under this section.

B. Install products in accordance with manufacturer's instructions.
C. Install luminaires in accordance with NECA/IESNA 501.
D. Provide required support and attachment in accordance with Section 26 05 29.
E. Install luminaires plumb and square and aligned with building lines and with adjacent

luminaires.
F. Install accessories furnished with each luminaire.
G. Bond products and metal accessories to branch circuit equipment grounding conductor.
H. Provide concrete bases for lighting poles at locations indicated, in accordance with Section 03

30 00.
I. Install poles plumb.

1. Provide shims to adjust plumb.
2. Grout around each base.

J. Install lamps in each luminaire.
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K. Bond luminaires, metal accessories, and metal poles to branch circuit equipment grounding
conductor.  

3.02 FIELD QUALITY CONTROL
A. See Section 01 43 00 - Quality Assurance, for additional requirements.
B. Inspect each product for damage and defects.
C. Perform field inspection, testing, and adjusting in accordance with Section 01 40 00.
D. Operate each luminaire after installation and connection to verify proper operation.
E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or

replace excessively noisy ballasts as determined by Architect.
3.03 CLEANING

A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt,
fingerprints, paint, or other foreign material and restore finishes to match original factory finish.

B. Clean electrical parts to remove conductive and deleterious materials.
C. Remove dirt and debris from enclosure.
D. Clean photometric control surfaces as recommended by manufacturer.
E. Clean finishes and touch up damage.

3.04 SCHEDULE - SEE DRAWINGS
END OF SECTION
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SECTION 27 11 00
COMMUNICATION EQUIPMENT ROOM FITTINGS

PART 1 GENERAL
1.01 RELATED SECTIONS

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections
included under Division 1, General Requirements, are included as a part of this Section as
though bound herein.

B. Refer to Section 01 2300 for Alternates that may affect the Work of this Section.
1.02 SECTION INCLUDES

A. Wall Mount Cabinets
B. Horizontal Cable Management
C. Power Strips (Two Post)
D. Blank Panels

1.03 RELATED REQUIREMENTS
1.04 RELATED DOCUMENTS

A. The provisions of the General Conditions, Supplementary Conditions and the sections included
under Division 1, General Requirements, are included as a part of this Section as though bound
herein.

B. Refer to Division 01 for Alternates that may affect the Work of this Section.
C. This Specification addresses Technology Room Fitting required by equipment in the following

sections from the 2019 OSDM:
1. 27 2100 - Data Network Equipment
2. 28 1601 - Access Control/Intrusion Detection
3. 27 2300 - CCTV Camera System

1.05 SYSTEM DESCRIPTION
A. The communication room fittings products provide the basic structure for mounting and

installation of communication equipment.
1.06 DESCRIPTION OF WORK

A. Provide labor, material, equipment, and accessories necessary for operation of a complete
system. The contractor shall furnish the equipment, accessories, and necessary materials as
described herein and system Drawings.
1. There are two (2)  Telecommunications Rooms

a. Existing Main Equipment Room LT Ball Intermediate
1) Provide Main ER Fittings system in unit per Drawings, Schedules, and this

Specification.
b. Telecommunications Room A107 

1) Provide TR Fittings system in unit per Drawings, Schedules, and this
Specification.

1.07 QUALITY ASSURANCE
A. All components and equipment shall be listed by Underwriters Laboratories, Inc. for network

use, and the components shall bear the UL label. The system shall be installed in accordance
with requirements set by the 2017 National Electrical Code .

B. Installing contractor must have a minimum of 5 years experience in computer network cable
installations and utilize data cable installation technicians.
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C. The contractor shall employ on his staff at least one Registered Communications Distribution
Designer (RCDD) registered with the Building Industries Consulting Services International
(BICSI) or be certified by the manufacturer of the cable solution for both copper and fiber
systems.

D. The contractor shall submit with his bid the name, registration number, and seal of the RCDD
on the contractor's staff or provide certificates from manufacturer of the cable solution for both
copper and fiber systems.

E. The RCDD or factory trained designer shall review all design documents including these bid
Specifications and provide in writing with the contractors bid, certification of this review, and
shall note any and all discrepancies that the RCDD believes are of material concern to the
completion of a fully operating system.

F. The RCDD or factory trained designer shall certify the final installation in writing and provide
written verification that he/she has inspected the completed installation and that the installation
meets the terms and conditions of this Specification, design requirements of the BICSI 14th
Edition TDMM  (Telecommunications Distribution Methods Manual), and all EIA/TIA, NFPA,
NEC, and all local codes and Specifications related to this work.

G. All design documents, submittals, as-built Drawings, test results, and other documentation
provided by the contractor shall bear the name, registration number, and seal of the RCDD
responsible for this bid.

1.08 ADMINISTRATIVE REQUIREMENTS
A. Refer to Division 1 Front-End documents for additional requirements.

1.09 SUBMITTALS
A. Prior to commencement of work.

1. Shop Drawings -Refer to Section 01 3000 - Administrative Requirements, for submittal
procedures.
a. The contractor shall be responsible for furnishing engineering Drawings which

indicate the interlocking of equipment and wiring external to the various patch panels.
These Drawings shall be included in the submittal to the Architect/Engineer
Technology Designer for approval.

b. Complete and comprehensive shop Drawings shall be submitted to the
Architect/Engineer Technology Designer for review.

c. Provide a complete bill of materials with model and part numbers and reference
to the Specification paragraph number.

B. Post Construction
1. Operation & Maintenance Manuals

a. Provide complete O & Ms. One hard copy and PDF format.
b. Both formats shall be fully indexed with tabs by Section Name/System/Device.

2. The Architect/Engineer Technology Designer may require operational demonstration of
any products and systems to verify Execution/Installation/Configuration requirements are
met.

1.10 WARRANTY
A. Components, parts, and assemblies supplied by the contractor/manufacturer shall be

guaranteed against defects in materials and workmanship for a period of 20 years,
commencing upon system start-up and beneficial use, provided such defects are not caused by
a misuse, abuse, neglect, unauthorized tampering, equipment modifications, or acts of God.
Warranty services shall be provided by the installer of the equipment manufacturer during
normal working hours. The representative shall be based in a fully staffed branch office and
located within a reasonable distance from the job site. An adequate supply of repair parts shall
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be maintained by the branch office. The manufacturer shall not be liable for consequential
damages. The manufacturer's statement of warranty shall be included in the submittals.

1.11 ADDITIONAL REQUIREMENTS
A. Provide three copies of Record Drawings (As-builts) in addition to the requirements under

Front-End requirements. Upon completion (with no more than a month after completion) of the
project, the Record Drawings shall be submitted to the Architect/Engineer Technology Designer
for approval.

PART 2 PRODUCTS
2.01 HORIZONTAL WIRE MANAGEMENT

A. Provide horizontal wire management in racks as indicated on the Drawings.
B. Horizontal cable manager shall be front & rear, 2RU with covers per Drawings. 19 in. rack

system width.
C. Approved Manufacturers: Same manufacturer as racks.

2.02 POWER STRIPS (TWO POST AND WALL MOUNT CABINETS)
A. Provide horizontal power strip on each rack. Mount power strips near midpoint in the rack

plugged into the UPS Outlet. Power strips to be 12-14-outlets, NEMA 5-15R. Power strips to be
equipped with a minimum 10’ power cord with NEMA L5-20P and 20A circuit breaker. (Provide
extension/adapters as required). Power strip shall be equipped with an AC current meter.
1. Strip to be connected to output of Rack UPS (provided by the Data Network Equipment

Contractor).
2. Approved Manufacturers 20A Power Strip:

a. Tripp-Lite PDUMH20
b. APC AP7801B
c. Cyberpower PDU20M2F10R

3. Label Power Strip inputs with ANSI-606-B compliant labels as "UPS (30A)" and "Gen Only
(20A)".

2.03 WALL MOUNT CABINETS
A. Wall-mount cabinets manufactured from steel sheet. Non-seismic applications - Maximum

equipment weight of 300 lb when secured to the structural wall with standard anchors.
B. EIA compliant 19” cabling wall mount rack with a useable depth of 30inches.
C. Weight capacity shall be 200 lbs minimum.
D. Rackrail shall be constructed of 11-gauge steel with tapped 12-24 mounting holes in universal

EIA spacing with black powder coat finish.
E. Rack shall include cable management.
F. Rack shall be UL Listed in the US and Canada to the UL-2416 (NWIN) Category when used

with bonding kit.
G. Be manufactured by an ISO 9001 and ISO 14001 registered company.
H. Rack shall be warrantied to be free from defects in materials or workmanship under normal use

and conditions for the lifetime of the rack.
I. Rack shall have 12RU of rack space and a usable depth of 30 inches.
J. Provide grounding and bonding kit and bond to the TMGB.
K. Approved Manufactures

1. Basis of design: Chatswot Products - 11790-725
2. Equals by: Panduit PanZone, Middle Attlantic, Tripp Lite
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PART 3 EXECUTION
3.01 INSTALLATION

A. Floor treatment must be installed in Telecommunications rooms prior to rack installation.
B. The equipment racks shall be completely installed before any cables are pulled.
C. Cable ties and tape are NOT permitted for securing cable coils or supporting cabling in any way

during installation, be it temporary or permanent, on any indoor cabling.
D. Cable ties may only be used to secure cabling outdoors. Cable tie ends shall be cleanly cut

with flush cutters.
E. Cables shall be bound with non-printed Velcro straps. Plenum rated Velcro must be used

above ceiling.
F. Coordinate with HVAC contractor for hot/cold aisle configuration.
G. Coordinate with the 27 0526 Bonding and Grounding Contractor.
H. Coordinate with the electrical contractor for lighting/cable tray within racks, and AC outlets on

racks and communication backboards.
3.02 LABELING AND MARKING

A. Contractor shall follow the 2017 National Electrical Code  and the ANSI/TIA/EIA-606-B Standard
for labeling.

B. Contractor shall mark all racks with appropriate permanent printed adhesive labels approved by
the Architect/Engineer Technology Designer in accordance with Owner's requirements and
Drawings. In addition to adhesive labels, the jacks shall be color coded as directed.

C. Refer to T Drawings for approved rack, outlet & patch panel labeling scheme.
1. Coordinate with CM and Owner so room numbers in labeling scheme match final room

numbers.
3.03 GROUNDING AND BONDING

A. All systems installed under these contracts shall comply fully with ANSI/TIA 607-C or most
recent revision at time of release of bid documents and the BICSI 14th Edition TDMM 
(Telecommunications Distribution Methods Manual) as they relate to bonding and grounding
systems.

B. All bonding conductors and connectors shall be listed for the purpose intended and approved
by a Nationally Recognized Testing Laboratory (NRTL).

C. All bonding conductors shall be insulated and copper. The minimum bonding conductor size
shall be a No. 6 AWG. Refer to Drawings for details.

D. Bonding conductors should not be placed in ferrous metallic conduit. If it is necessary to place
bonding conductors in ferrous metallic conduit, the conductors shall be bonded to each end of
the conduit with a conductor sized as a No. 6 AWG, minimum.
1. All metallic duct or sleeve banks shall be bonded together with No. 6 AWG bonding

conductors if any sleeve or duct is a part of the bonding system.
E. Labels, Color-Coding, and Markings

1. Each telecommunications bonding conductor shall be labeled. Labels shall be located on
conductors as close as practicable (i.e., ease of access to read the label) to their point of
termination. Labels shall be nonmetallic.

2. Refer to ANSI/TIA/EIA 606-B for additional labeling requirements.
3. Each telecommunications bonding conductor shall be marked appropriately by a

distinctive green color.
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F. It is the responsibility of this contractor to provide grounding and bonding of the technology rack
system to comply with the BICSI guidelines in the BICSI 14th Edition TDMM 
(Telecommunications Distribution Methods Manual).

3.04 TRAINING
A. Provide as a part of this contract/bid a total of (2) two hours of on-site training and

demonstration of the new system to the Owner's staff.
B. Demonstrate and explain:

1. Labeling Scheme
2. Product use and product features

END OF SECTION
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SECTION 27 13 23
COMMUNICATIONS OPTICAL FIBER BACKBONE CABLING

PART 1 GENERAL
1.01 RELATED SECTIONS

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections
included under Division 1, General Requirements, are included as a part of this Section as
though bound herein.

B. Refer to Section 01 2300 for Alternates that may affect the Work of this Section.
1.02 SECTION INCLUDES

A. Backbone single mode fiber cable
B. Innerduct/fabric duct pathway
C. Bonding & Grounding

1.03 RELATED REQUIREMENTS
1.04 RELATED DOCUMENTS

A. The provisions of the General Conditions, Supplementary Conditions and the sections included
under Division 1, General Requirements, are included as a part of this Section as though bound
herein.

B. Refer to Division 01 for Alternates that may affect the Work of this Section.
C. This Specification covers the following sections from the 2019 OSDM:

1. 27 1323 - Communications Optical Fiber Backbone
D. This Specification addresses backbone optical cabling required by equipment in the following

sections from the 2019 OSDM:
1. 27 2100 - Data Network Equipment

1.05 SYSTEM DESCRIPTION
A. The optical backbone system shall be capable of supporting 10 Gbps full-duplex transmission

for multimode and 80Gb/s for single mode fiber utilizing a combination of single-mode fiber
8.7/125  cable. The system must comply with EIA/TIA 568-B-5 standard and 568B.1, B.2, B.3
requirements for color-coding.

B. The voice and data cabling system shall consist but not limited to the following:
1. Local Area Network Fiber Backbone
2. Single mode Fiber Optic Cabling
3. Telecommunications Bonding and Grounding System

1.06 DESCRIPTION OF WORK
A. Provide labor, material, equipment, and accessories necessary for operation of a complete fiber

backbone system. The cabling contractor shall furnish the equipment, accessories, and
necessary materials as described herein and system Drawings.
1. There are two (2)  Telecommunications Rooms

a. Existing Main Equipment Room LT Ball Intermediate
1) Provide wiring system in unit per Drawings, Schedules, and this Specification.

b. Telecommunications Room A107
1) Provide wiring system in unit per Drawings, Schedules, and this Specification.

B. The Technology work for cabling shall include, but not limited to, the following:
1. Provide fiber patch panels.
2. Provide and terminate cabling within each room, telecommunications enclosures, and in

the data racks.
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3. Provide and terminate fiber optic cables where indicated.
C. The single-mode and multi-mode fiber optic cables shall be terminated directly into bulkheads

with fusion-spliced, factory-polished, "SC-APC" type Splice-On connectors.
1.07 QUALITY ASSURANCE

A. All cabling components and equipment shall be listed by Underwriters Laboratories, Inc. for
network use, and the components shall bear the UL label. The system shall be installed in
accordance with requirements set by the 2017 National Electrical Code.

B. Installing contractor must have a minimum of 5 years experience in network cable installations
and utilize data cable installation technicians.

C. The contractor shall employ on his staff at least one Registered Communications Distribution
Designer (RCDD) registered with the Building Industries Consulting Services International
(BICSI) or be certified by the manufacturer of the cable solution for both copper and fiber
systems.

D. The contractor shall submit with his bid the name, registration number, and seal of the RCDD
on the contractor's staff or provide certificates from manufacturer of the cable solution for both
copper and fiber systems.

E. The RCDD or factory trained designer shall review all design documents including these bid
Specifications and provide in writing with the contractors bid, certification of this review, and
shall note any and all discrepancies that the RCDD believes are of material concern to the
completion of a fully operating system.

F. The RCDD or factory trained designer shall certify the final installation in writing and provide
written verification that he/she has inspected the completed installation and that the installation
meets the terms and conditions of this Specification, design requirements of the BICSI 14th
Edition TDMM (Telecommunications Distribution Methods Manual), and all EIA/TIA, NFPA,
NEC, and all local codes and Specifications related to this work.

G. All design documents, submittals, as-built Drawings, test results, and other documentation
provided by the contractor shall bear the name, registration number, and seal of the RCDD
responsible for this bid.

1.08 CERTIFICATION
A. The cabling contractor shall provide the services of a network cabling company and provide

equipment listed by Underwriters Laboratories, Inc. The cabling contractor shall issue an
equipment certification stating that the equipment and connected wiring and devices which form
the specified system, together with installation have a 20-year Application Assurance Product
Warranty for a 10/100 Gigabit Ethernet Solution, and are in compliance with the requirements
established by EIA/TIA 568, B.1, B.2, B.3, 569, and BICSI Standards.

1.09 ADMINISTRATIVE REQUIREMENTS
A. Refer to Division 1 Front-End documents for additional requirements.

1.10 SUBMITTALS
A. Prior to commencement of work.

1. Shop Drawings -Refer to Section 01 3000 - Administrative Requirements, for submittal
procedures.
a. The contractor shall be responsible for furnishing engineering Drawings which

indicate the interlocking of equipment and wiring external to the various patch panels.
These Drawings shall be included in the submittal to the Architect/Engineer
Technology Designer for approval.

b. Complete and comprehensive shop Drawings shall be submitted to the
Architect/Engineer Technology Designer for review.
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c. Provide a complete bill of materials with model and part numbers and reference
to the Specification paragraph number.

2. Provide documentation of on-staff RCDD or verifiable manufacturer certification and
conformance with all of Article 1.06 Quality Assurance.

3. If a product is manufacturer discontinued, provide the manufacturer recommended direct
replacement cut sheet and note as "Replacement for discontinued item".

B. Post Construction
1. Contractor to submit training syllabus to the Architect/Engineer Technology Designer for

approval at least two weeks prior to commencement of training sessions.
2. Provide a complete wiring diagram of the system. Typicals, and the like, will not be

acceptable. Include 1/8 inch = 1'-0" scale Drawings of the system layout. These diagrams
shall conform to Article 1.06 Quality Assurance.

3. Include three (3) printed copies of all test data for the cabling system. Also, provide two (2)
CD ROMs/digital copies containing the test data with any utility programs that may be
necessary to view the data.

4. Provide signed (by attendees & trainer) & dated training syllabus for each completed
training session to the Architect's technology designer.

5. Operation & Maintenance Manuals
a. Provide complete O & Ms. One hard copy and PDF format.
b. Both formats shall be fully indexed with tabs by Section Name/System/Device.

6. The Architect/Engineer Technology Designer may require operational demonstration of
any products and systems to verify Execution/Installation/Configuration requirements are
met.

1.11 WARRANTY
A. Components, parts, and assemblies supplied by the cabling contractor/manufacturer shall be

guaranteed against defects in materials and workmanship for a period of 20 years,
commencing upon system start-up and beneficial use, provided such defects are not caused by
a misuse, abuse, neglect, unauthorized tampering, equipment modifications, or acts of God.
Warranty services shall be provided by the installer of the equipment manufacturer during
normal working hours. The representative shall be based in a fully staffed branch office and
located within a reasonable distance from the job site. An adequate supply of repair parts shall
be maintained by the branch office. The manufacturer shall not be liable for consequential
damages. The manufacturer's statement of warranty shall be included in the submittals.

1.12 ADDITIONAL REQUIREMENTS
A. Provide three copies of Record Drawings (As-builts) in addition to the requirements under

section 270510. Upon completion (with no more than a month after completion) of the project,
the Record Drawings shall be submitted to the Architect/Engineer Technology Designer for
approval.

PART 2 PRODUCTS
2.01 FIBER OPTIC CABLE - SINGLE-MODE (PLENUM-RATED INDOOR/OUTDOOR)

A. The fiber optic cable shall be OS2 single-mode 8.7/125 micron fiber. The cable must be UL
listed and shall comply with EIA/TIA-455, ICEA and Bellcore standards. OFNP rated,and tight-
buffered. Terminate the single-mode fiber with fusion spliced, factory polished SC-APC
connectors to match fiber patch panel module with acceptable fusion spliced Splice-On
Connectors (Refer to Fiber Optic Patch Panel article).

B. Cable specifications
1. Number of strands: as specified
2. Fiber type: Zero Water Peak - full spectrum
3. Coating Material: UV acrylate
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4. Attenuation: 0.5 DB/KM at 1310 NM
C. Cable Construction

1. Strength Member: Aramid yarn
2. Jacket: Black polyethylene
3. Plenum rated cable
4. Fully water-blocked
5. Provide fabric innerduct in existing 2" conduit to provide a minimum of two (2) 1"

pathways. If installed in underground pathway, provide fabric innerduct with a location
conductor option or pull a conductor for location purposes and terminate/label on bonding
busbars at each end.

D. Physical Properties
1. Weight: 21 lbs/1000 ft
2. Maximum Tension load: 300 lbs
3. Minimum Bend radius: Per manufacturer recommendations

E. Approved Manufacturers: Refer to Article 2.01
1. Corning
2. Comscope
3. Hubbell
4. Panduit
5. Superior Essex
6. Berk-Tek/Leviton
7. General Cable

2.02 FIBER OPTIC PATCH PANEL SYSTEMS
A. Fiber-optic patch panels

1. Fiber-optic patch panels shall be mounted in equipment racks and Telecommunications
Enclosures (TEs).

2. Fiber-optic patch panels shall be rack-mount type and shall be 24/48/72/144 port, or as
required to terminate all optical fibers.

3. Provide SC-UPC type simplex couplers (blue in color) for each single mode fiber cable.
4. Panels shall provide integral splice storage for all ports

B. Fiber-optic connectors
1. Single-mode

a. For each Telecommunication Room cable - Provide SC-UPC type simplex couplers
(blue in color) for each single mode fiber cable

2. The contractor shall utilize Fusion Splice-On Connectors of the appropriate
connector/cable type in lieu of a pigtail/splice tray scheme. Approved connectors:
a. Lynx2 CustomFit® Splice-On Connectors
b. AFL FUSEConnect® Splice-On Connectors
c. Corning FuseLite® Connectors
d. Manufacturers listed in Article 2.01

3. Approved Manufacturers: Refer to Article 2.01
C. Fiber-optic splice trays are not required as splice-on connectors are used.
D. Approved Manufacturers: Refer to Article 2.01

PART 3 EXECUTION
3.01 CABLING TYPES

A. The facility shall incorporate a combination of  Single-mode and multi-mode fiber optic cabling.
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3.02 TESTING
A. The Contractor shall be responsible for testing each cable "end-to-end" at Architect/Engineer

Technology Designer direction and verifying, in writing, that the cabling is in proper working
condition. The Contractor is required to test the cable after its installation and to provide
Architect/Engineer Technology Designer with written and test equipment generated
documentation verifying test results. Each test results shall be labeled as it is in the field with
the serving technology room number, patch panel number/letter and patch panel port number.

B. All installation work shall be done in a neat, high quality manner and in conformity with local
and federal building codes.

C. Cables shall be placed with sufficient bending radius so as not to kink, shear, or damage outer
jacket. Any cables damaged from exceeding bend radius limits shall be replaced.

D. It is the responsibility of the Contractor to calculate all actual cable footage required.
E. Provide cable certification summary report for all test results on 8-1/2 by 11 sheets.
F. Testing Standards:

1. Where any portion of system does not meet the Specifications, correct deviation and
repeat applicable testing at no additional cost to the Owner.

2. All fiber-optic cables shall be tested with a power meter from each end (ER to TR and TR
to ER) and with an OTDR if power meter tests indicate less than optimal readings.

3. If a fiber backbone cable contains any bad strands, remove and replace entire cable.
4. Submit printout for each cable tested.
5. Submit a CD to the Architect/Engineer Technology Designer & Owner with test results and

any program required to view results.
3.03 FIELD QUALITY CONTROL

A. Installation personnel shall meet approved manufacturer’s training and education requirements
for implementation of extended warranty program.

B. Copies of BICSI Technician, Installer and Apprentice certifications and approved cabling
systems warranty provider certificates for copper and fiber optic systems shall be available
upon request, for primary and/or subcontract personnel.

3.04 CABLE PULLING AND INSTALLATION
A. The equipment racks shall be completely installed before any cables are pulled.
B. Cable rollers shall be used when pulling cable. Cable pulleys must be used when pulling cable

around bends and corners of wire ways. Pulleys shall have a minimum diameter of 6 inches.
C. Cable rollers used for pulling in cable shall be mounted close to wire way supports and shall be

placed at the beginning of the run and spaced every 25 feet along the run.
D. Contractor shall use basket grips wherever possible and exercise care while pulling cable as

not to exceed the maximum allowable pulling strength of the cable. Break away swivels rated
at no more than 300 lbs shall be utilized for all fiber pulls (or 10% below the cable's
maximum installation tensile rating. Excessive fiber twisting (as determined by jacket
labeling having rotated 360 degrees in less than 5 linear feet) shall be considered evidence that
a swivel was not used and the entire section must be replaced.

E. Cable pathways outside of the cable tray must be supported by "J" hooks or an approved
support for category cabling. "O" rings will not be acceptable. The distance between cabling
supports shall not exceed 48".

F. Contractor shall take measures to avoid unsupported bundles of cables hanging over
unprotected edges of cable trays etc. during all phases of construction.
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G. No cable may be pulled between the holes of the cable tray. Cables must exit over the top of
the side rail of the cable tray.

H. Cables are not to be run through conduits or sleeves without bushings installed. Any cabling
pulled through conduit or sleeves without bushings must be removed and a new cable pulled.

I. It is not recommended to install cabling in rooms where painting is incomplete. Cabling
contractor is responsible to take protective measures to assure cabling is not painted. Any
cable found to have paint must be replaced.

J. Cable installed in areas with exposed ceilings must be concealed within conduit. Technology
rooms are the only exception.

K. Cable ties and tape are NOT permitted for securing cable coils or supporting cabling in any way
during installation, be it temporary or permanent, on any indoor cabling.

L. Cable ties may only be used to secure cabling outdoors. Cable tie ends shall be cleanly cut
with flush cutters.

M. Cables shall be bound with non-printed Velcro straps. Plenum rated Velcro must be used
above ceiling.

N. No fiber optic cable shall be connected to a patch cable or other device without a prior
inspection by an IEC 61300-3-35 compliant indirect microscope.

3.05 LABELING AND MARKING
A. Contractor shall follow the 2017 National Electrical Code and the ANSI/TIA/EIA-606-B Standard

for labeling.
B. Contractor shall mark all patch panels, jacks, cables, and cover plates with appropriate

permanent printed adhesive labels approved by the Architect/Engineer Technology Designer in
accordance with Owner's requirements and Drawings. In addition to adhesive labels, the jacks
shall be color coded as directed.

C. Contractor shall install labels as follows:
1. One label at each end of each cable at the end of the cable sheath, after stripping.
2. One label at the end of each cable, where it enters the connector in back of the

distribution panel, plus one label on the front of the distribution panel, plus one label on
the front of the distribution panel centered below each associated cable connector.

3. All markings shall be carefully done so as to present a neat, professional appearance.
D. Refer to T Drawings for approved patch panel labeling scheme.

1. Coordinate with CM and Owner so room numbers in labeling scheme match final room
numbers.

3.06 CABLE SEPARATION FROM POWER WIRING
A. Between the cabling system and any fluorescent, neon, incandescent, or high intensity

discharge lamp fixtures, the minimum distance shall be 6 inches.
B. Cable may be installed closer to lighting and convenience outlet power cable (single phase,

120V, 20A maximum), in metal cable channels for limited distances if the following guidelines
are observed:
1. Coincident (parallel) runs of no more than 15 feet are permissible if a 1 inch separation

between the power cable and the cabling system cable is maintained by separators or
suitable retention hardware. If necessary, the separation may be less than 1 inch for a run
of up to 6 inches if no contact between the cabling system cable and the power cable
occur.

2. Coincident runs of no more than 30 feet are permissible if a 2 inch separation is
maintained. The separation may be less than 2 inches for a run of up to 12 inches, if no
contact occurs between the cabling system cable and the power cable.
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3.07 GROUNDING AND BONDING
A. All systems installed under these contracts shall comply fully with ANSI J-STD 607-C revision

and the BICSI 14th Edition TDMM (Telecommunications Distribution Methods Manual) as they
relate to bonding and grounding systems.

B. All bonding conductors and connectors shall be listed for the purpose intended and approved
by a Nationally Recognized Testing Laboratory (NRTL).

C. All bonding conductors shall be insulated and copper. The minimum bonding conductor size
shall be a No. 6 AWG. Refer to Drawings for details.

D. Bonding conductors should not be placed in ferrous metallic conduit. If it is necessary to place
bonding conductors in ferrous metallic conduit, the conductors shall be bonded to each end of
the conduit with a conductor sized as a No. 6 AWG, minimum.
1. All metallic duct or sleeve banks shall be bonded together with No. 6 AWG bonding

conductors if any sleeve or duct is a part of the bonding system.
E. It is the responsibility of this contractor to provide grounding and bonding of the technology

racks and cabling system to comply with the BICSI guidelines in the BICSI 14th Edition TDMM
(Telecommunications Distribution Methods Manual).

F. Labels, Color-Coding, and Markings
1. Each telecommunications bonding conductor shall be labeled. Labels shall be located on

conductors as close as practicable (i.e., ease of access to read the label) to their point of
termination. Labels shall be nonmetallic.

3.08 TRAINING
A. Provide as a part of this contract/bid a total of (4) four hours of on-site training and

demonstration of the new system to the Owner's staff.
B. Demonstrate and explain:

1. Labeling Scheme
2. Bonding/Grounding methods
3. Fundamentals of Fiber Optic Cabling (patch cable routing, patch cable selection, rules to

maintain channel warranty, etc)
END OF SECTION
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SECTION 27 15 13
HORIZONTAL COMMUNICATIONS CABLING

PART 1 GENERAL
1.01 RELATED SECTIONS

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections
included under Division 1, General Requirements, are included as a part of this Section as
though bound herein.

B. Refer to Section 01 2300 for Alternates that may affect the Work of this Section.
1.02 SECTION INCLUDES

A. Horizontal twisted pair copper cable
B. Jacks, cover plates, and associated components
C. Audio/Video cable
D. Bonding & Grounding

1.03 RELATED REQUIREMEN
1.04 RELATED DOCUMENTS

A. The provisions of the General Conditions, Supplementary Conditions and the sections included
under Division 1, General Requirements, are included as a part of this Section as though bound
herein.

B. Refer to Division 01 for Alternates that may affect the Work of this Section.
C. This Specification covers the following sections from the 2019 OSDM:

1. 27 1513 - Communications Copper Horizontal Cabling
D. This Specification addresses horizontal cabling required by equipment in the following sections.

1. 27 2100 - Data Network Equipment
2. 28 1601 - Access Control
3. 27 2300 - CCTV Camera System

1.05 SYSTEM DESCRIPTION
A. The Ethernet System shall be capable of supporting 10/100/1000Mbps full-duplex transmission

via 4-pr. Category 6  cable. The system must comply with EIA/TIA 568-B-5 standard and
568B.1, B.2, B.3 requirements for color-coding.

B. The voice and data cabling system shall consist but not limited to the following:
1. Category 6 UTP Cabling
2. Patch Panels
3. Modular Jacks
4. Telecommunications Bonding and Grounding System

1.06 DESCRIPTION OF WORK
A. Provide labor, material, equipment, and accessories necessary for operation of a complete

network system. The cabling contractor shall furnish the equipment, accessories, and
necessary materials as described herein and system Drawings.
1. There are one (1)  Telecommunications Rooms

a. Main Equipment Room LT Ball Intermediate
1) Provide wiring system in unit per Drawings, Schedules, and this Specification.

b. Telecommunications Room A107
1) Provide wiring system in unit per Drawings, Schedules, and this Specification.

B. The Technology work for cabling shall include, but not limited to, the following:
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1. Provide all horizontal UTP, shielded cabling, and audio-visual cable.
2. Provide copper patch panels.
3. Provide modular jacks and cover plates for system.
4. Provide and terminate cabling within each room and in the data racks.

C. The modular computer/data eight-position jack shall match the color code EIA-568B as follows:
1. Pair 1: Pin 4 - Blue; Pin 5 - White/Blue
2. Pair 2: Pin 1 - White/Orange; Pin 2 - Orange
3. Pair 3: Pin 3 - White/Green; Pin 6 - Green
4. Pair 4: Pin 7 - White/Brown; Pin 8 - Brown

1.07 QUALITY ASSURANCE
A. All cabling components and equipment shall be listed by Underwriters Laboratories, Inc. for

network use, and the components shall bear the UL label. The system shall be installed in
accordance with requirements set by the 2017 National Electrical Code.

B. Installing contractor must have a minimum of 5 years experience in computer network cable
installations and utilize data cable installation technicians.

C. The contractor shall employ on his staff at least one Registered Communications Distribution
Designer (RCDD) registered with the Building Industries Consulting Services International
(BICSI) or be certified by the manufacturer of the cable solution for both copper and fiber
systems.

D. The contractor shall submit with his bid the name, registration number, and seal of the RCDD
on the contractor's staff or provide certificates from manufacturer of the cable solution for both
copper and fiber systems.

E. The RCDD or factory trained designer shall review all design documents including these bid
Specifications and provide in writing with the contractors bid, certification of this review, and
shall note any and all discrepancies that the RCDD believes are of material concern to the
completion of a fully operating system.

F. The RCDD or factory trained designer shall certify the final installation in writing and provide
written verification that he/she has inspected the completed installation and that the installation
meets the terms and conditions of this Specification, design requirements of the BICSI 14th
Edition TDMM (Telecommunications Distribution Methods Manual), and all EIA/TIA, NFPA,
NEC, and all local codes and Specifications related to this work.

G. All design documents, submittals, as-built Drawings, test results, and other documentation
provided by the contractor shall bear the name, registration number, and seal of the RCDD
responsible for this bid.

1.08 CERTIFICATION
A. The cabling contractor shall provide the services of a network cabling company and provide

equipment listed by Underwriters Laboratories, Inc. The cabling contractor shall issue an
equipment certification stating that the equipment and connected wiring and devices which form
the specified system, together with installation have a 20-year Application Assurance Product
Warranty for a Gigabit (Standard) and/or 10 Gigabit Ethernet Solution, and are in compliance
with the requirements established by EIA/TIA 568, B.1, B.2, B.3, 569, and BICSI Standards.
1. Category 6 Channel & Component Warranty

1.09 ADMINISTRATIVE REQUIREMENTS
A. Refer to Division 1 Front-End documents for additional requirements.

1.10 SUBMITTALS
A. Prior to commencement of work.
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1. Shop Drawings -Refer to Section 01 3000 - Administrative Requirements, for submittal
procedures.
a. The contractor shall be responsible for furnishing engineering Drawings which

indicate the interlocking of equipment and wiring external to the various patch panels.
These Drawings shall be included in the submittal to the Architect/Engineer
Technology Designer for approval.

b. Complete and comprehensive shop Drawings shall be submitted to the
Architect/Engineer Technology Designer for review.

c. Provide a complete bill of materials with model and part numbers and reference
to the Specification paragraph number.

d. The contractor shall submit a schematic of the proposed bonding and grounding
system outlining connectivity, landing locations of conductors on busbars, and
components to be provided. Catalog cut sheets are required for busbars, bonding &
grounding conductors, and all connectors (6 AWG & above) used in the bonding
system to the Architect/Engineer Technology Designer for review.

2. Provide documentation of on-staff RCDD or verifiable manufacturer certification and
conformance with all of Article 1.06 Quality Assurance.

3. Provide sample of weekly inspection log to be placed on the wall of each
telecommunications space. Log to include inspection date, room condition, name of
inspector, and action taken.

B. Post Construction
1. Contractor to submit training syllabus to the Architect/Engineer Technology Designer for

approval at least two weeks prior to commencement of training sessions.
2. Provide a complete wiring diagram of the system. Typicals, and the like, will not be

acceptable. Include 1/8 inch = 1'-0" scale Drawings of the system layout. These diagrams
shall conform to Article 1.06 Quality Assurance.

3. Include three (3) printed copies of all test data for the cabling system. Also, provide two (2)
CD ROMs/digital copies containing the test data with any utility programs that may be
necessary to view the data.

4. Provide signed (by attendees & trainer) & dated training syllabus for each completed
training session to the Architect's technology designer.

5. Operation & Maintenance Manuals
a. Provide complete O & Ms. One hard copy and PDF format.
b. Both formats shall be fully indexed with tabs by Section Name/System/Device.

6. The Architect/Engineer Technology Designer may require operational demonstration of
any products and systems to verify Execution/Installation/Configuration requirements are
met.

1.11 WARRANTY
A. Components, parts, and assemblies supplied by the cabling contractor/manufacturer shall be

guaranteed against defects in materials and workmanship for a period of 15 years,
commencing upon system start-up and beneficial use, provided such defects are not caused by
a misuse, abuse, neglect, unauthorized tampering, equipment modifications, or acts of God.
Warranty services shall be provided by the installer of the equipment manufacturer during
normal working hours. The representative shall be based in a fully staffed branch office and
located within a reasonable distance from the job site. An adequate supply of repair parts shall
be maintained by the branch office. The manufacturer shall not be liable for consequential
damages. The manufacturer's statement of warranty shall be included in the submittals.
1. Category 6 Channel & Component Warranty
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1.12 ADDITIONAL REQUIREMENTS
A. Provide three copies of Record Drawings (As-builts) in addition to the requirements under

section 270510. Upon completion (with no more than a month after completion) of the project,
the Record Drawings shall be submitted to the Architect/Engineer Technology Designer for
approval.

1.13 EXTRA MATERIALS
A. Maintenance Stock

1. Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.
a. Patch-Panel Units: The greater of one (1) or 10% of total quantity of each type.
b. Connecting Blocks:  The greater of one (1) or 10% of total quantity of each type.
c. Device Plates:  The greatest of ten (10) or 2% of total quantity of each type.

B. Obtain Owner's signature acknowledging receipt of extra stock.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. The installation shall be an end to end solution utilizing the following approved manufacturers:
1. Category 6 Cabling:

a. ADC AMP/Tyco - TrueNet series Components
b. Commscope - SYSTIMAX GigaSPEED CAT6
c. Panduit - MiniCom, and TX6 Series Components
d. Leviton/Remee - Extreme series
e. Hubbell - NEXTSPEED CAT 6 series components or Hubbell-Hitachi
f. Superior Essex - Superior Essex DataGain Cat6
g. Pangen -(includes General Cable) - PanGen 6 Enhanced
h. Berk-Tek/Leviton - LANmark 6

2. Note: Other combinations of approved termination and cabling manufacturers may be
submitted provided all specifications, warranties, and drawing requirements are met

2.02 DATA CABLE
A. Approved Manufacturers: Refer to Article 2.01
B. Category 6 Cable

1. The computer/data cable shall be four twisted pair unshielded (UTP), 23 AWG, solid bare
CU, FEP insulation for all 4 pairs to reduce skew (skew shall be less than 18 nsec). UL
listed CMP with transmission characteristics that meet and exceed those of FCC-
68/EIA/TIA, 568 and EIA/TIA TSB-155 performance(up to 37 meters) and NEMA low loss,
extended frequency, jacket shall be sequentially marked at 2 foot intervals and must be
plenum rated. UL listed 1459 and 1863. Pairs twisting must be maintained to meet the
category 6 performance. Maximum category 6 untwisting allowed is one half (1/2) inches,
cable diameter .30 inches or less.

C. All cable shall be plenum rated UNO.
D. For cable runs terminating in first floor floor boxes, provide wet location certified cabling from

floor box to the nearest ceiling mounted consolidation point. Transition from wet location
cabling to conventional plenum cabling from the consolidation point to the serving technology
room.

E. Cable shall be component certified.
F. Cable jacket color shall be:

1. Data Network serving data outlets - Blue
2. IP Telephone Network serving telephone outlets - Blue
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3. Wi-Fi Network serving Wi-Fi Access points - Blue
4. IP Camera/Security serving IP cameras/Security/Access Control - Green
5. Local A/V cabling (in-room) - Orange

G. Standards:
1. Category 6 - Design bandwidth - 250 MHz cable bandwidth, standard data rate 1000

Mbps
H. Color Code

1. Pair #1 - White/Blue and Blue
2. Pair #2 - White/Orange and Orange
3. Pair #3 - White/Green and Green
4. Pair #4 - White/Brown and Brown

I. Testing Standard:
1. Category 6 - Cable to be tested using a Level-IIIe Cable Certification Unit.

2.03 COPPER PATCH PANELS
A. Provide 48 and/or 24 port 8P8C modular patch panels as required for termination of all UTP

cables with front and back cable management.
B. Standards:

1. Category 6 - Patch panels must meet or exceed all transmission performance for
Category 6 as outlined in EIA/TIA-568 C.2 and be component certified.

C. Each 8P8C jacks will be terminated with 4 pair of UTP wire and shall be wired to meet EIA/TIA
568B (color code).

D. Provide a rear-mounted strain relief bar on each patch panel.
E. For shielded patch patch panels - Patch Panel must be bonded to TMGB or TGB via direct

connection or rack bonding mechanism (provided that rack is bonded with a 6 AWG conductor
to the TMGB or TGB) with the maximum size conductor supported by the panel (6 AWG
maximum, 12 AWG minimum )

F. For multi-pair copper backbone terminations provide a 110 style, Cat 5e rated, backboard
mounted 110 cross connect field.

G. Approved Manufacturers: Refer to Article 2.01
2.04 DATA JACKS

A. Provide a flush mounted, modular data jack 8P8C to fit in a two gang 3-1/2 inch deep box or
floor box as shown on the Drawings and as specified herein.

B. Data jacks shall be 8-position configurations and shall meet all the transmission performance of
cabling standards required.

C. Standards:
1. Category 6 - The data jacks must be UL listed and must meet EIA/TIA 568 B.2.1, TSB-155

to 37 meters Category 6a channel requirements and be component certified.
D. The data jacks to be wired to EIA/TIA 568B (color code).
E. All terminations shall also terminate cable shields when shielded cabling is utilized.
F. Modular data jacks shall be mounted in modular wall plates for below ceiling jacks and in

one/two port surface mount boxes for above ceiling jacks.
G. Individual jack colors shall be:

1. Data Network - Data outlets - Blue
2. IP Telephone Network Telephone outlets - Blue
3. Wi-Fi Network outlets Wi-Fi Access points - Blue
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4. IP Camera/Security serving IP cameras/Security - Green
5. Local A/V cabling (in-room) - Orange

H. Approved Manufacturers: Refer to Article 2.01
2.05 MODULAR WALL PLATES

A. Provide modular cover plates with number of modular data jack/telephone jacks as shown on
the Drawings and as specified in this section.

B. Match color of Electrical cover plates.
C. Approved Manufacturers: Refer to Article 2.01

2.06 HORIZONTAL WIRE MANAGEMENT
A. Provide horizontal wire management in racks as indicated on the Drawings.
B. Horizontal cable manager shall be front & rear, 2RU per Drawings. 19 in. rack system width.
C. Approved Manufacturers: Same manufacturer as racks provided by section 27 1100 contractor.

2.07 EQUIPMENT RACKS - PROVIDED BY 27 1100 COMMUNICATION EQUIPMENT ROOM
FITTINGS

2.08 ITC (INFORMATION TECHNOLOGY CENTERS) SITE DEMARC
A. The cabling contractor must be temporarily listed with the telecommunications service provider

used by the Owner for ITC wide area network services and shall coordinate installation of wide
area network entrance facilities onto the demark board per Technology Room Elevations in
Main Equipment Room LT Ball Intermediate.

PART 3 EXECUTION
3.01 CABLING TYPES

A. The facility shall incorporate a combination of shielded twisted pair (F/UTP) and unshielded
twisted pair (UTP).

3.02 TWISTED PAIR CABLE (UTP & F/UTP )
A. The computer eight-position modular jack wiring Pin/Pair assignment shall match the EIA-568B

as follows:
3.03 TESTING

A. The Contractor shall be responsible for testing each cable "end-to-end" at Architect/Engineer
Technology Designer direction and verifying, in writing, that the cabling is in proper working
condition. The Contractor is required to test the cable after its installation and to provide
Architect/Engineer Technology Designer with written and test equipment generated
documentation verifying test results. Each test results shall be labeled as it is in the field with
the serving technology room number, patch panel number/letter and patch panel port number.
The field test shall be for Category 5e (Standard), Category 6, or Category 6a
standards/requirements.
1. Category 6 - must meet ANSI/EIA/TIA 568 B.2.1, TSB-155 to 37 meters Category 6a

channel requirements and be component certified.
B. All installation work shall be done in a neat, high quality manner and in conformity with local

and federal building codes.
C. Cables shall be placed with sufficient bending radius so as not to kink, shear, or damage outer

jacket. Any cables damaged from exceeding bend radius limits shall be replaced.
D. It is the responsibility of the Contractor to calculate all actual cable footage required.
E. Provide cable certification summary report for all test results on 8-1/2 by 11 sheets.
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F. It is the responsibility or the contractor to verify the labeling at the faceplate while testing to
ensure ALL work area outlets are labeled correctly. If it is found that more than 5% of the
cables are incorrectly labeled the contractor will be required to retest ALL cabling and correct
labeling.

G. Basic Link Testing
1. Category 6 - Testing of all installed “Basic Links” shall be performed using a Level IIIe

hand-held tester with latest software version and performed to the latest revision of
TIA/EIA TSB-67, TIA/EIA TSB-155 to 100 meters, and ANSI/TIA/EIA-568-B.2-10. All
reports shall be recorded and presented to the Owner before acceptance

H. Testing Standards:
1. Category 6 - Testing of cabling shall be performed prior to system cut-over, 100 percent of

the UTP horizontal and copper backbone pairs shall be tested for opens, shorts, polarity
reversals, transposition and presence of AC voltage. UTP voice and data horizontal wiring
pairs shall be tested to TIA/EIA 568B Addendums 1, 2 and TSB-67, TSB -155 to 37
meters, and TIA/EIA-568B.2-1 from the information outlet to the TC and from the TC to the
information outlet. In addition, all assigned circuits shall be tested from the information
outlet/building control device to the MDF. Correct grounded and reversed pairs. Examine
open and shorted pairs to determine if problem is caused by improper termination. If
termination is proper, tag bad pairs at both ends and note on termination sheets.

2. For all cables terminated with Field Terminable Plugs, a TIA-568-C.2, Clause C.5.2
compliant Patch Cord Test Adapter shall be utilized.

3. All reports shall be recorded and presented to the Architect/Engineer Technology
Designer and Owner before acceptance.

4. If horizontal cable contains bad conductors, remove and replace cable.
5. Submit printout for each cable tested.
6. Submit a CD with test results and any program required to view results.

I. Where any portion of system does not meet the Specifications, correct deviation and repeat
applicable testing at no additional cost to the Owner.

3.04 FIELD QUALITY CONTROL
A. Employ Job superintendent or project manager during the course of the installation to provide

coordination of work of this Specification, of other trades, and provide technical information
when requested by other trades.
1. This person shall be responsible for quality control during installation, equipment set-up,

and testing.
2. This person shall attend both the technology kick-off meeting and subsequent progress

meetings.
B. Installation personnel shall meet approved manufacturer’s training and education requirements

for implementation of extended warranty program.
C. Copies of BICSI Technician, Installer and Apprentice certifications and approved cabling

systems warranty provider certificates for copper and fiber optic systems shall be available
upon request, for primary and/or subcontract personnel.

D. Provide an Inspection of all tech rooms weekly and vacuum if needed once any permanent
cabling termination is made.

E. Maintain weekly inspection log on the wall of each telecommunications space. Log to include
inspection date, room condition, name of inspector, and action taken. Provide Log sample with
product submittals.

3.05 CABLE PULLING AND INSTALLATION
A. The equipment racks shall be completely installed before any cables are pulled.
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B. Cable rollers shall be used when pulling cable. Cable pulleys must be used when pulling cable
around bends and corners of wire ways. Pulleys shall have a minimum diameter of 6 inches.

C. Cable rollers used for pulling in cable shall be mounted close to wire way supports and shall be
placed at the beginning of the run and spaced every 25 feet along the run.

D. Contractor shall use basket grips wherever possible and exercise care while pulling cable as
not to exceed the maximum allowable pulling strength of the cable. Break away swivels rated at
no more than 300 lbs shall be utilized for all fiber pulls (or 10% below the cable's maximum
installation tensile rating. Excessive fiber twisting (as determined by jacket labeling having
rotated 360 degrees in less than 5 linear feet) shall be considered evidence that a swivel was
not used and the entire section must be replaced.

E. Cable pathways outside of the cable tray must be supported by "J" hooks or an approved
support for category cabling. "O" rings will not be acceptable. The distance between cabling
supports shall not exceed 48".

F. Category cables, security/access control, and paging cables shall be separated from one
another in the wire mesh cable tray at a minimum of 6" or by a physical barrier of the same
manufacture as the cable tray.

G. Contractor shall economize on the use of cable by limiting excess length on runs to 6 inches at
the jack/outlet (2’6” above ceiling) and 3 feet at the distribution panels (9 feet above rack).

H. Contractor shall take measures to avoid unsupported bundles of cables hanging over
unprotected edges of cable trays etc. during all phases of construction.

I. No cable may be pulled between the holes of the wire mesh cable tray. Cables must exit over
the top of the side rail of the cable tray.

J. Cables are not to be run through conduits or sleeves without bushings installed. Any cabling
pulled through conduit or sleeves without bushings must be removed and a new cable pulled.

K. It is not recommended to install cabling in rooms where painting is incomplete. Cabling
contractor is responsible to take protective measures to assure cabling is not painted. Any
cable found to have paint must be replaced.

L. Cable installed in areas with exposed ceilings must be concealed within conduit. Technology
rooms are the only exception.

M. Cable ties and tape are NOT permitted for securing cable coils or supporting cabling in any way
during installation, be it temporary or permanent, on any indoor cabling.

N. Cable ties may only be used to secure cabling outdoors. Cable tie ends shall be cleanly cut
with flush cutters.

O. Cables shall be bound with non-printed Velcro straps. Plenum rated Velcro must be used
above ceiling.

3.06 LABELING AND MARKING
A. Contractor shall follow the 2017 National Electrical Code and the ANSI/TIA/EIA-606-B Standard

for labeling.
B. Contractor shall mark all patch panels, jacks, cables, and cover plates with appropriate

permanent printed adhesive labels approved by the Architect/Engineer Technology Designer in
accordance with Owner's requirements and Drawings. In addition to adhesive labels, the jacks
shall be color coded as directed.

C. Contractor shall install labels as follows:
1. One label at each end of each cable at the end of the cable sheath, after stripping.
2. One label on the inside of each outlet box (vacant), plus one label on the outside of each

face plate in the space provided.
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3. One label at the end of each cable, where it enters the connector in back of the
distribution panel, plus one label on the front of the distribution panel, plus one label on
the front of the distribution panel centered below each associated cable connector.

4. All markings shall be carefully done so as to present a neat, professional appearance.
D. Provide means to identify locations of above ceiling outlets (Wi-Fi and IP CCTV camera) from

below the ceiling.
E. Refer to T Drawings for approved outlet & patch panel labeling scheme.

1. Coordinate with CM and Owner so room numbers in labeling scheme match final room
numbers.

F. It is the responsibility or the contractor to verify the labeling at the faceplate while testing to
ensure ALL work area outlets are labeled correctly. If it is found that more than 5% of the
cables are incorrectly labeled the contractor will be required to retest ALL cabling and correct
labeling.

3.07 CABLE SEPARATION FROM POWER WIRING
A. Between the cabling system and any fluorescent, neon, incandescent, or high intensity

discharge lamp fixtures, the minimum distance shall be 6 inches
B. Cable may be installed closer to lighting and convenience outlet power cable (single phase,

120V, 20A maximum), in metal cable channels for limited distances if the following guidelines
are observed:
1. Coincident (parallel) runs of no more than 15 feet are permissible if a 1 inch separation

between the power cable and the cabling system cable is maintained by separators or
suitable retention hardware. If necessary, the separation may be less than 1 inch for a run
of up to 6 inches if no contact between the cabling system cable and the power cable
occur.

2. Coincident runs of no more than 30 feet are permissible if a 2 inch separation is
maintained. The separation may be less than 2 inches for a run of up to 12 inches, if no
contact occurs between the cabling system cable and the power cable.

3.08 GROUNDING AND BONDING
A. All systems installed under these contracts shall comply fully with ANSI TIA J-STD-607-C, the

most recent revision at time of release of bid documents and the BICSI 14th Edition TDMM
(Telecommunications Distribution Methods Manual) as they relate to bonding and grounding
systems.

B. All bonding conductors and connectors shall be listed for the purpose intended and approved
by a Nationally Recognized Testing Laboratory (NRTL).

C. All bonding conductors shall be insulated and copper. The minimum bonding conductor size
shall be a No. 12 AWG. Refer to Drawings for details.

D. Bonding conductors should not be placed in ferrous metallic conduit. If it is necessary to place
bonding conductors in ferrous metallic conduit, the conductors shall be bonded to each end of
the conduit with a conductor sized as a No. 6 AWG, minimum.
1. All metallic duct or sleeve banks shall be bonded together with No. 6 AWG bonding

conductors if any sleeve or duct is a part of the bonding system.
E. It is the responsibility of this contractor to provide grounding and bonding of the technology

cabling system to comply with the BICSI guidelines in the BICSI 14th Edition TDMM
(Telecommunications Distribution Methods Manual).

F. Labels, Color-Coding, and Markings
1. Each telecommunications bonding conductor shall be labeled. Labels shall be located on

conductors as close as practicable (i.e., ease of access to read the label) to their point of
termination. Labels shall be nonmetallic.



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

HORIZONTAL
COMMUNICATIONS CABLING 

27 15 13 - 10 
February 07, 2025

3.09 TRAINING
A. Provide as a part of this contract/bid a total of (4) four hours of on-site training and

demonstration of the new system to the Owner's staff.
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SECTION 27 21 00
DATA NETWORK EQUIPMENT

PART 1 GENERAL
1.01 RELATED SECTIONS

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections
included under Division 1, General Requirements, are included as a part of this Section as
though bound herein.

B. Refer to Section 01 2300 for Alternates that may affect the Work of this Section.
1.02 SECTION INCLUDES

A. Network Switches
1. Standard 24/48 port data switches
2. 24 port PoE switches

B. Patch cables
C. Uninterruptible power supplies (UPS's)

1.03 RELATED REQUIREMENTS
1.04 SYSTEM DESCRIPTION

A. The Local Area Network (LAN) Electronics shall be a fully switched 10/100/1000 Ethernet
Network System. The individual edge switch size shall be 24 or 48 ports. Individual switches
shall be connected into a switch stack. Each switch stack will be equipped with two (2) full
duplex fiber 10Gbase uplinks to the main core switch located in the Main Equipment Room.

B. The network core switch at each school shall consist of a minimum of a 256 Gigabit switching
capacity, layer-3 core switch for termination of the fiber 10Gbase links from the individual switch
stacks, and GigE links for WAN links and file servers. The network core switch shall be
equipped with dual power supplies.

C. There are a total of two (2)  Telecommunications Rooms.
1. Existing Main Equipment Room - LT Ball Intermediate
2. Telecommunications Room 1 - A107 

1.05 DESCRIPTION OF WORK
A. Provide labor, material, equipment and accessories necessary for a complete operable network

system. The contractor shall furnish the equipment, accessories and necessary material as
described herein.

B. The contractor shall include programming and complete testing of the Ethernet network system
(with all devices connected to it, as computers, printers, etc.). Network configuration of the
Ethernet network system shall be per Owners requirements.

C. The new equipment shall consist of the following: Ethernet switches, network management
software, and associated material, and hardware necessary for a complete, satisfactorily
installed operating system which meets specified requirements.

D. The computer/network eight-position modular jack wiring Pin/Pair assignment shall match the
EIA-T568B as follows:

Pair 1: Pin 4, Blue; Pin 5, White/Blue
Pair 2: Pin 1, White/Orange; Pin 2, Orange
Pair 3: Pin 3, White/Green; Pin 6, Green
Pair 4: Pin 7, White/Brown; Pin 8, Brown

E. In each Telecommunications Room, the fiber optic 50/125 multimode and single mode cabling
is terminated with “SC-UPC” ceramic tip type connectors. Multimode connectors shall be aqua
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in color, single mode connectors shall be blue in color.
F. Provide as part of this contract on-site training, teaching and demonstration of the system to a

number of people as indicated and selected by the school.
1.06 QUALITY ASSURANCE

A. All computer equipment and peripheral shall be listed by Underwriters Laboratories, Inc. and
shall bear the UL label. The system shall be installed in accordance with requirements set by
National Electrical Code, and shall comply with FCC rules for its own application.

B. All equipment and Installation Practices shall comply with the latest ANSI/NFPA-70 National
Electrical Code.

C. All equipment installation practices shall comply with the local electric code.
D. All equipment shall comply with the latest ANSI-J-STD-607-C Commercial Building

Grounding (Earthing) and Bonding Requirements for Telecommunications Standard.
E. All equipment and Installation Practices shall comply with the BICSI 14th Edition TDMM 

(Telecommunications Distribution Methods Manual).
F. All equipment shall comply with the latest ANSI TIA/EIA-568, 569, 606, 607, and 862

standards.
1.07 CERTIFICATION

A. Contractor shall provide the services of a computer network company and shall be 100 percent
certified by the manufacturer. The computer network system contractor shall perform all work in
compliance with the requirements established by EIA/TIA 568, 569, IEEE 802.3, and BICSI
14th Edition TDMM (Telecommunications Distribution Methods Manual) standards.

1.08 ADMINISTRATIVE REQUIREMENTS
A. Refer to Division 1 Front-End documents for additional requirements.

1.09 SUBMITTALS
A. Pre-Construction

1. Shop Drawings - Refer to Section 01 3000 - Administrative Requirements, for submittal
procedures.
a. Provide catalog cuts of products for review in the format required by the project front-

end Specifications. All products provided must be clearly identified in submittal
documents. NOTE: If submittals do not contain complete information causing the
Architect/Engineer Technology Designer to perform more than two (2) reviews with
respect to any section submittal, the Contractor shall be liable for costs to the Owner
resulting from the additional Architect/Engineer Technology Designer submittal
reviews. The Owner may withhold from sums due or coming due the Contractor to
cover such costs and expenses.

b. Provide schematic Drawings indicating the network configuration for review and
approval before starting the final programming and connections of the system.

c. Provide a complete bill of materials with model and part numbers and reference
to the Specification paragraph number.

B. Post Construction
1. Provide list of all devices provided complete with location (building, room number, rack

number & rack position), model numbers, serial numbers, and administrative passwords in
both hard copy and electronic spreadsheet (MS Excel compatible) to the Owner and
Architect/Engineer Technology Designer.

2. Provide signed (by attendees & trainer)& dated training syllabus for each completed
training session to the Architect/Engineer Technology Designer.

3. Operation & Maintenance Manuals
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a. Provide complete O & Ms. One hard copy and PDF format.
b. Both formats shall be fully indexed with tabs by Section Name/System/Device.

4. The Architect/Engineer Technology Designer may require operational demonstration of
any products and systems to verify Execution/Installation/Configuration requirements are
met.

1.10 WARRANTY
A. The data network equipment and all associated software shall be warranted by the contractor

for a period of three (3) years from date of project completion. Provide advanced replacement
for all Data Network Equipment and business hours standard technical support, 7 X 24
emergency technical support and software support (including revisions, fixes and upgrades) for
the three (3) year period.

B. All repair and replacement parts shall be new from the manufacturer during the warranty period.
1.11 EXTRA MATERIALS

A. Maintenance Stock
1. Provide patch cables for connecting end user devices to permanent links, including owner

equipment.
2. Provide factory certified 10% spare patch cables for extra stock.  Vary the lengths equally

of 7 foot and 15 foot.
B. Obtain Owner's signature acknowledging receipt of extra stock.

PART 2 PRODUCTS
2.01 POWER OVER ETHERNET (POE) SWITCHES

A. Provide powered manageable Ethernet network rack mounted switches where indicated on the
Drawings.

B. Switches shall be rated 10/100/1000 Base-T Ethernet/Fast Ethernet, Layer 2 manageable
switch.

C. Switches shall comply with IEEE 802.3.at-2009, ISO 8802/3.
D. Switches must provide 802.3.at Type 2 (PoE+) power on all ports simultaneously. Standard 30

watts per port.
E. Provide additional internal or external power supplies and appropriate length power cables to

connect switch to provide required power per port. Manufacturer to be the same as switch
manufacturer.

F. Switches shall be 24 Port
1. If use of uplink ports detracts from usable ports, provide additional ports equal to the

number of uplinks ports in each tech room.
G. Stacking capability is a requirement. Each stack will be connected to the core with two (2)

10Gbase fiber uplinks per stack. Provide stacking modules and stacking cables necessary to
complete fully redundant stacks. A maximum of 8 switches may be in one stack.

H. Switches to be full duplex to core switch.Provide SM SFP+ modules at switch and core.
I. Switches shall support IGMP snooping v1, v2 and v3.
J. Provide patch cables (channel approved or component certified) needed from patch panel to

switch per Drawings to activate ports. Patch cables must match category of channel which will
be:
1. Category 6

K. The switches shall be “non-blocking” and support a minimum forwarding bandwidth equal to the
number of switch ports x 1 Gbps.
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L. Provide support for IP v6 addressing.
M. The network switches shall support advanced services including:

1. Building Management Systems
2. IP Telephony
3. Video Streaming
4. Wireless Networking

N. Approved Manufacturers:
1. Dell SWS14-24FPOE

O. Provide unit pricing.
2.02 UNINTERRUPTIBLE POWER SUPPLY (UPS)

A. Provide dual conversion UPS units for each Telecommunications Room electronics and for the
file server, provide sufficient protection from power anomalies.

B. Provide any adapters for existing rack mounted power strips and connected to the UPS units.
Locate the power strips in the equipment racks and on the equipment backboards powering all
electronics systems in each Telecommunications Room.

C. Provide shutdown connections from the UPS to servers for graceful power down in the event of
a power failure.

D. Equip the UPS units with a twist-lock power cable and SNMP management card.
E. Connect each UPS SNMP management to the management VLAN.
F. UPS equipment sizing must be calculated by each bidder for the equipment bid.
G. UPS equipment to be rack mountable.
H. Coordinate with electrical contractor to install UPS AC outlets.
I. Uninterruptible Power Supply (UPS)

1. Provide UPS backup of all switches in each Telecommunications Room and for the file
servers in the Main Equipment Room. Each Telecommunications Room rack to have a
2200VA UPS.

J. Telecommunications Rooms
1. Provide one (1) UPS per rack, 2200VA, RM-2U 120V online, 1- L5-30R out and 4 out 5 -

20R, RM/Tower
a. Approved Manufacturers:

1) Vertiv-Liebert GXT5-2200RT120
2) Tripp Lite SMART2200RM2U
3) Eaton 9PX2200RT

2. Provide one (1) rack mounting kit per UPS.
3. Provide one - 10/100 Mbit Ethernet SNMP Kit.

a. Approved Management card manufacturers:
1) Vertiv-Liebert GXT4-2200RT120
2) Tripp Lite SMART2200RM2U
3) Eaton 9PX2200RT

PART 3 EXECUTION
3.01 INSTALLATION

A. The contractor's commencement of equipment installation indicates acceptance of the
telecommunications infrastructure and conditions.

B. Install file server and setup basic user accounts and network configuration.



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

DATA NETWORK EQUIPMENT  27 21 00 - 5 
February 07, 2025

C. No fiber optic cable shall be connected to a patch cable or other device without a prior
inspection by an IEC 61300-3-35 compliant indirect microscope and obtain a passing test
result.

D. Install data network Ethernet switches and validate connectivity throughout. Establish all
VLAN's, QoS, IP routing and IP subnets.

E. Provide the following VLAN's and QoS:
1. Administration (802.1p level 3)
2. HVAC (802.1p level 4)
3. Network Management (802.1p level 7)
4. Point of Sale (802.1p level 3)
5. Student (802.1p level 0)
6. Video (802.1p level 4)
7. Voice (802.1p level 6)
8. Wireless - Configure EAP authentication for wireless network with existing school

authentication platform. Coordinate with Owner. (802.1p level 0)
9. CCTV (802.1p level 5)
10. Note: Submit copy of list of configured VLANs to Architect/Engineer Technology Designer

and the School Technology Coordinator derived from the configuration file of each core
switch. For PoE switches, no mixing of IP Voice, Wireless, or IP Camera/security is
permitted within the same 24 port switch.

F. Coordinate network installation and integration with other systems connected to the network
with District's and applicable ITC-Site's technical and operational requirements.

G. System time shall be synchronized from the District’s designated network time protocol
server(s).

H. Coordinate with and support the A/V contractor to set up switching network to distribute the
owner's IP video headend.

I. Install and setup UPS units and establish power down procedures.
J. Connect system to ITC-Site WAN links and configure as per ITC-Site requirements.
K. Program and configure any State of Ohio Educational Network switches required to access the

ITC-Site or the State of Ohio IVDL Network.
L. Patch cords

1. It is this contractor’s responsibility to install all patch cords needed to activate ports
indicated in the Drawings. The contractor is responsible for determining the length and
quantity of patch cords for a neat and clean installation. Typically, 3 foot patch cords will
be sufficient to patch data switches to patch panels in racks. Provide longer patch cords
as needed. Match cord category to the existing horizontal cabling channel category.

2. Patch cords are not to be run in front of/across other equipment.
3. Zig-zagging patch cords in wire management will not be permitted.

M. Miscellaneous Equipment
1. Provide all miscellaneous equipment such as identification tags, cable tie, wiring

harnesses, patch cables, Cat 6a and fiber for a complete system.
N. Initiate communication & coordinate with electrical contractor to install appropriate outlet for

UPS provided.
O. The equipment racks shall be completely installed before any equipment is installed.

3.02 TESTING
A. The contractor shall be responsible for energizing and testing each run "end-to-end" at

Architect/Engineer Technology Designer direction and verifying, in writing, that the data
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network system is in proper working condition.
B. After installation is complete, the system shall be tested and copies of the testing records shall

be marked post measurements and supplied to the Architect/Engineer Technology Designer
and Owner.

C. Verify and demonstrate to Architect/Engineer Technology Designer proper operation of all
switches, access points, VLAN's, QoS levels, routing, and WAN connectivity.

D. Contractor shall demonstrate operation of management interfaces to the Architect/Engineer
Technology Designer and the Owner for the Core switch/edge switches and UPS Management
for all UPS’s.

3.03 LABELING AND MARKING
A. Contractor shall follow the 2017 National Electrical Code  and the ANSI/TIA/EIA-606-B Standard

for labeling.
B. Contractor shall provide a typed schedule of all data ports on the patch cables and on the

switches and according to each related room jack designation for all distribution switches, in
accordance with Owner's requirements.

C. Switches shall be labeled with VLAN network name (Refer to Part 3.01 paragraph C) VLAN ID
and IP address.

D. Label all power cables at the point of connection to powers strips with an identifier that
corresponds with the device label on the front of the rack.

3.04 TRAINING
A. Provide a minimum of four (4) hours of training for the District's personnel on the operation and

maintenance of the systems.
B. Refer to submittals section of this Specification for information on training syllabus

requirements.
C. Contractor shall provide two (2) video copies of all training.

3.05 QUANTITIES
A. Refer to Drawings and this Specification for active data port/quantity requirements.

END OF SECTION
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SECTION 28 16 01
SECURITY/ACCESS CONTROL

PART 1 GENERAL
1.01 SUMMARY

A. Provide a complete addressable intrusion detection system  and complete access control
system.

1.02 RELATED DOCUMENTS
A. Refer to “Instructions to Bidders, General Conditions, and General Requirements,” which form a

part of this Specification.
1.03 RELATED REQUIREMENTS
1.04 DESCRIPTION OF WORK

A. Provide an alarm monitoring system as shown on the Drawings.
B. The Intrusion Detection System shall include, but not be limited to, the following:

1. System Controllers
2. Door Contacts
3. Keypads
4. Egress Motion Detectors
5. Motion Detectors (Ceiling and Wall Mounted Detectors)
6. Various relay outputs (Distributed Antenna System monitoring-reporting)
7. Installation, inspection, and testing

C. The Access Control System shall include, but not be limited to, the following:
1. System Controller
2. Software for Access Control system (Server and clients)
3. Distributed IP based Access Control Hubs/Controllers
4. FOBs or Access cards (per owner preference)
5. Card Readers
6. Installation, inspection, and testing

D. This must be an Integrated Security and Access Control System
E. This system must integrate with the CCTV system division 28 2300 using ONVIF

standards.
1.05 QUALITY ASSURANCE

A. All equipment and installation practices shall comply with the latest ANSI/NFPA-70 National
Electrical Code.

B. All equipment installation practices shall comply with the 2017 National Electrical Code and
local electric code.

C. All equipment shall comply with the latest ANSI-J-STD-607-C Commercial Building Grounding
(Earthing) and Bonding Requirements for Telecommunications Standard.

D. All equipment and installation practices shall comply with the BICSI 14th Edition TDMM
(Telecommunications Distribution Methods Manual).

E. All equipment shall comply with the latest ANSI TIA/EIA-568, 569, 606, 607 and 862 standards.
1.06 ADMINISTRATIVE REQUIREMENTS

A. Refer to Division 1 Front-End documents for additional requirements.
1.07 SUBMITTALS

A. Prior of Commencement of Work
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1. Shop Drawings -Refer to Section 01 3000 - Administrative Requirements, for submittal
procedures.
a. Provide catalog cuts of products for review in the format required by the project front-

end Specifications. All products provided must be clearly identified in submittal
documents.

b. Complete and comprehensive Equipment Catalog Specification Sheets of each
component provided.

c. Provide a complete bill of materials with model and part numbers and reference
to the Specification paragraph number.

d. If a product is manufacturer discontinued, provide the manufacturer recommended
direct replacement cut sheet and note as "Replacement for discontinued item".

B. Post Construction
1. Provide signed (by attendees & trainer) & dated training syllabus for each completed

training session to the Architect/Engineer Technology Designer.
2. Complete record Drawings indicating the interconnection of all equipment.
3. Operation & Maintenance Manuals

a. Provide complete O & Ms. One hard copy and PDF format.
b. Both formats shall be fully indexed by Section Name/System/Device.

4. The Architect/Engineer Technology Designer may require operational demonstration of
any products and systems to verify Execution/Installation/Configuration requirements are
met.

1.08 WARRANTY
A. Components, parts, and assemblies supplied by the manufacturer shall be warranted against

defects in materials and workmanship for a period of three (3) years from date of completion.
Warranty services shall be provided during normal working hours. The representative shall be
based in a fully staffed branch office and located within a reasonable distance from the job site.

B. All repair and replacement parts shall be new from the manufacturer during the warranty period.
1.09 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following for Security:
1. P&R Communications -
2.      -No substitution requests allowed

B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following for Access Door Control:
1. Avigilon - Basis of Design
2. I/O Prox
3. H.I.D. Corp.

PART 2 PRODUCTS & OPERATION
2.01 INTRUSION DETECTION SYSTEM

A. Security System Controller
1. System controller shall be microprocessor-based with battery backup to allow a minimum

of 24 hours of data integrity. System shall have 16 zones expandable to a minimum of 64,
definable user codes, 12 multiple levels of authority, 128 event minimum history log, and
ability to connect up to 8 supervised keypads. All zones shall be fully supervised and
programmable. Panel shall be complete with integral power supply and supervised battery
charger, auxiliary power for powering security detection devices, integral supervised digital
alarm communicator, supervised bell/siren output, and two general purpose
programmable outputs which can be programmed as general purpose outputs or as the



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

SECURITY/ACCESS CONTROL  28 16 01 - 3 
February 07, 2025

systems addressable loops. The system shall be capable of reporting all alarms, trouble,
and system status information by combinations of all communication methods installed
including: digital communicator, a cellular transmitter, SMS messaging and DVAC.

B. System Printer
1. The system shall be capable of including a serial output for a hard copy printer installed

anywhere on the Communications bus. All system events, alarms, and restorals shall be
printed and each event shall include the partition, date, and time.

C. Provide a concealed Panic button at each administrative entrance (two) capable of summoning
law enforcement.

D. System Keypads
1. The system shall accommodate up to 8 LCD keypads, which are powered from the base

panel. LCD keypads shall have a display capacity of at least 32 alphanumeric characters
with adjustable brightness and contrast. Keys shall be backlit for low light level ease of
use. Keypads shall include individual "Armed," "Ready," and "Trouble" indicators, three
keypad activated alarm keys, and five programmable "function" keys.

E. User Codes
1. The system shall provide for 1,000 user codes selectable as either 4 or 6 digits. For

Access Control, user codes shall be assignable to 1 of 64 access levels. User codes shall
be assignable to one of multiple partitions.

F. Partitions
1. The system shall be programmable for up to 8 fully independent partitions each partition

shall have its own account code. Keypads shall be assignable as "partition" keypads or
"global" keypads. Integrate with Access. Each zone in the system shall be assignable to
one or more partitions.

G. Central Station Reporting/Digital Communicator
1. The system shall provide high speed 20 bps 1400/2300 Hz. handshake, contact ID and

SIA reporting formats and shall be capable of being programmed to call up to 3 telephone
numbers.The telephone numbers shall be programmable for 'backup' dialing should the
primary number fail. The system shall be programmable for split reporting such that
alarms/restorals, openings/closing and miscellaneous events can be sent to different
telephone numbers. The system shall report a separate account code for each partition
and for non-partition (system) events.

2. The system shall be capable of including up to 144 low power outputs with each output
able to supply 50 mA at 12 VDC. Outputs shall be added in increments of 16 and may be
added anywhere on the Communications bus.

3. System shall have a Cellular Module with external anntenas capable of running on VZW
and LTE cellular networks to send alarm status to a central monitoring station. SMS
messaging capability is also required.

H. Motion Detectors
1. Corridor/Room Motion Detectors shall be Addressable Wall Mount Motion Detector. 2

Wire Addressable AMB 300.
2. Egress Motion Sensors shall be DSC-T.REX Exit Motion Detectors.

I. Door Contacts
1. Door contacts shall be 3/4" concealed for new doors.
2. Surface door contacts shall be screw mount type for existing doors.
3. Overhead garage doors shall have armor cable, surface mount, wide gap type contacts.

J. Alarm Horns
1. Alarm horns shall be dual tone output, tamper proof and weather resistant Amseco Corp.
2. Provide alarm bells in locations as indicated on the Drawings.
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K. Supervision
1. Each zone in the system shall be supervised. The base panel and any remote panel with

its own AC in put shall be supervised for AC loss. Batteries for the base panel and all
remote panels shall be supervised for low power and be short circuit protected. Each
addressable device and each wireless input device shall be supervised for its presence.
The Combus bus shall be supervised for low voltage and the presence of each enrolled
module and keypad. Digital alarm communicators shall be supervised for telephone line
trouble and failure to communicate and the system shall report and cellular
communication panel trouble.

L. Internal Clock
1. The system clock shall derive its time from the owner's NTP server. Provide all ports

accessories and connections required to integrate to the NTP server. Coordinate work
with the video contractor installing the NTP server.

M. Relay contacts for Distributed Antenna System (DAS) Monitoring
1. Provide cabling and contact interfaces for up to eight (8) alarm contacts from the radio

enhancement system (DAS) in the Main Equipment Room.
2.02 ACCESS CONTROL SYSTEM

A. Access Control
1. Provide web based software,  Enterprise Security Management System, that allows

access from any internet connection. The system supports the addition of up to 512 card
readers. Card access panels shall be mounted above each access controlled door and
shall be connected via Ethernet.

2. Provide a rack-mount PC server with system software loaded. (Enterprise System). Mount
server in rack that is provided by others. Provide a cable to the IP KVM (KVM provided by
others). Provide initial programming per Owner's direction. Provide complete
programming, hardware and software required for remote web access to system. This
installation and setup shall conform to the owner's IP security scheme for firewalls and
virus software. Coordinate with the owner's technology department.
a. NOTE: A virtual machine on a new infrastructure server will be available to install

Access Control software systems with one (1) VM available for this purpose. The PC
server requirement is waived provided the contractor successfully implements the
system onto this virtual machine, The contractor will be required to provide their own
Windows Operating system. The only physical interface permitted is the Ethernet
interfaces on the primary hardware.

3. Access control modules shall accept proximity readers, magnetic stripe readers, and 26
bit Wiegand readers.

4. Access control shall allow users to arm/disarm the security system while locking/unlocking
the doors from outside the protected space. Users may use a valid card to disarm the
system automatically while unlocking the door, to arm the system in combination with the
arm pushbutton while locking the door, and to postpone autoarm in combination with the
autoarm pushbutton.

5. Provide software and hardware so the system shall be capable of a triple swipe/double tap
feature (of Event Access control reader by authorized users) to unlock and secure
preprogrammed venues.
a. Gymnasium Events
b. Sports Practices
c. Auditorium/Auditeria Events
d. Emergency unlock facility-wide exterior doors (for Fire and LEO AHJs)

6. Provide a scheduling application which permits the creation of 255 unique access control
door scenarios with unlimited naming and copying of schedule events that trigger one or
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more door scenarios.
a. Provide unlimited number of scheduled actions. Expired scheduled actions are

removed automatically
7. Provide appropriate length patch cables and pass-through couplers to connect to the

horizontal cabling. Patch Cables and pass-through couplers provided shall be channel
approved or component certified to match the existing horizontal cabling channel category
with a yellow jacket color. Coordinate channel manufacturer with the electrical contractor
or section 27 1513 cabling contractor. Provide plenum rated jacket when when required by
the 2017 National Electrical Code.

B. Card Readers
1. Entrance readers shall be indoor/outdoor with multiple card type ability, compatible with

the system. Provide at locations shown on the Drawings. Default Color shall be black.
2. Event access control readers shall be indoor/outdoor with multiple card type ability,

compatible with the system. Default Color shall be white.
3. Provide fifty (50)  key chain fobs compatible with the system and readers.

C. Electric door strikes and associated power packs will be provided by others. Voltage shall be
24VDC. The electrical contractor shall connect from the power pack to the access control
system.

D. Internal Clock
1. The system clock shall derive its time from the owner's NTP server. Provide all ports,

accessories and connections required to integrate to the NTP server. Coordinate work
with the Clock System contractor installing the NTP server.

E. Electronic Door Strikes and associated power packs to be provided by others. Voltage shall be
24VDC. Electrical Contractor shall connect from the power pack to the Access Control System.

F. Access control software shall be an integral component of the base software and shall provide
the following functions:
1. Capacity for 10,000 cards
2. Unlimited access levels
3. 365 individual daily schedules with 255 events per schedule
4. Holiday scheduling for a two year period. Note: Holiday scheduling applications are not

acceptable for use as event scheduling applications.
5. Individual door unlock schedules with automatic daylight saving time adjust for all

schedules. Timed unlock/lock schedules shall operate as required by owner.
6. Access software shall have capability of both operating and administering multiple sites
7. Access control system shall be supplied with a windows based badging system for future

use.
2.03 NETWORK WIRING

A. Wiring shall conform to manufacturer's recommendations and meet 2017 National Electrical
Code and NFPA standards.

B. Provide appropriate length patch cables and pass-through couplers to connect to the horizontal
cabling. Patch Cables and pass-through couplers provided shall be channel approved or
component certified to match the existing horizontal cabling channel category with a yellow
jacket color. Coordinate channel manufacturer with the electrical contractor or section 27 1513
cabling contractor. Provide plenum rated jacket when when required by the 2017 National
Electrical Code.
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PART 3 EXECUTION
3.01 INSTALLATION

A. A complete, satisfactory operating security system shall be installed and tested to ensure
proper operation.

B. All wiring inherent to, or used in conjunction with, the access control subsystem, the alarm
monitoring subsystem and the system processor shall be in accordance with the National
Electrical Code and all local electrical codes governing installation.

C. Manufacturer's representatives shall fully instruct personnel in all phases of equipment
operation and maintenance upon completion of installation.

D. The access control system shall be managed by the Access Control Server.
E. The horizontal communications cabling provided will be terminated with field terminable

adaptors. Provide patch cables and pass-through couplers if devices do not except field
terminable adaptors.

F. Any patch cabling and or pass-through couplers needed for a complete and operational system
is the responsibility of this contractor. Patch Cables and pass-through couplers provided shall
be channel approved or component certified to match the existing horizontal cabling channel
category with a yellow jacket color

3.02 PERFORMANCE REQUIREMENTS
A. Security System

1. In addition to Equipment Specifications this system shall perform to the following
Specifications:
a. All exterior doors equipped with egress motion detectors to exit the building without

causing a "Forced Door Alarm. These are typically provided as a part of the door
hardware. Coordinate with the door hardware provider for cabling requirements.

b. All exterior doors shall cause a "Forced Door Alarm" if the door is opened without
proper use of an access reader. Doors without readers shall provide a "Forced Door
Alarm" in the event it is opened

c. All Input Points on the security system shall be uniquely identified to the system. The
only exception to this rule will be a location where you have a double entrance door.
In this location one identification point shall be considered acceptable for these two
doors.

d. The system shall be capable of having points disabled to prevent "Forced Door
Alarms" or "Door Ajar Alarms".

e. The computer network shall be configured to work with Security/Access Control
System for remote maintenance and history reports. Provide a web-based system.

f. Access Control and security system shall have the software capability to be remotely
programmed by security contractor.

2. Due to the nature of this system being for the sole purpose of security, bidder will NOT be
allowed to subcontract work. All labor will be performed with the bidders own forces.
Bidder will demonstrate that they are actively in the security business and have service 24
hours a day, 365 days a year. The exception to this Specification shall allow for electrical
contractor to subcontract to the security system provider. However; security system
provider shall not subcontract any portion of their bid package to Electrical Contractor to
another contractor.

B. Access Control
1. In addition to Equipment Specifications this system shall perform to the following

Specifications:
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a. The system shall require the use of an authorized proximity card at entry doors
equipped with access readers.

b. System shall be supplied with multi user client software for scheduling at no
additional charge to customer, user access and other major access control. All
software must include at least one Full version of each software component.

c. Access Control and security system shall have the software capability to be remotely
programmed by security contractor.

d. Required Access Groups - Minimum
1) Administration
2) Teachers
3) Custodian
4) Maintenance
5) Student
6) Visitor - Commons
7) Visitor - All access
8) Additional groups as required by owner

e. Implement Triple swipe/double tap feature for event door control
1) Gymnasium Events
2) Sports Practices
3) Auditorium/Auditeria Events
4) Emergency unlock facility-wide (for Fire and LEO AHJs upon AHJ request)

f. Due to the nature of this system being for the sole purpose of security, bidder will
NOT be allowed to subcontract work. All labor will be performed with the bidders own
forces. Bidder will demonstrate that they are actively in the security business and
have service 24 hours a day, 365 days a year. The exception to this Specification
shall allow for electrical contractor to subcontract to the security system provider.
However; security system provider shall not subcontract any portion of their bid
package to Electrical Contractor to another contractor.

3.03 TRAINING
A. Provide a total of eight (8) hours training for owner's personnel on the operation, programming

and maintenance of the system.
B. Manufacturer's representatives shall fully instruct personnel in all phases of equipment

operation and maintenance upon completion of installation for at least 8 hours of the required
training interval.

C. Provide two (2) video copies of all training.
END OF SECTION
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SECTION 28 23 00
CCTV CAMERA SYSTEM

PART 1 GENERAL
1.01 DESCRIPTION OF WORK

A. The work covered by this section shall include all labor, equipment, materials, and services
required to extend the existing IP based CCTV security system for the building project.
24054.02 Tipp City Schools New Bus Maintenance Building. The equipment shall consist of but
not limited to the following:
1. Installing owner furnished Fixed Exterior Cameras and all Associated Wiring
2. Exterior Pole Mount Components and all Associated Wiring
3. Installing owner furnished IP Interior Cameras and all Associated Wiring

B. All work specified here within shall be an IP based system running on building's network, and
shall be viewed over the customer's Ethernet system. All exterior cameras to be mounted per
drawings on light poles or the building and wiring to these are the responsibility of this
contactor.

C. This system must integrate with the Security and Access Control Systems Division 28 1601.
1.02 CODES AND STANDARDS

A. All raceways and wiring shall be installed in accordance with the 2017 National Electrical Code.
B. The system installation shall comply with all other codes and authorities having jurisdiction.

1.03 SUBSTITUTIONS
A. This Specification lists the manufacturers name and catalog numbers of equipment to be

provided. All model numbers specified are from the manufacturers below and will be accepted
as an equal provided all Specifications are met.
1. Avigilon

B. CCTV installers intending to use substitutes shall provide a reference list of at least 2
installations within 1 hour ground travel from the project site using the proposed substitute
equipment. The reference list shall include a one paragraph narrative of each sites system, as
well as the name, address, telephone, and title of contact person and date system was placed
into acceptable service by the Owner.

C. Requests for substitution must be accompanied by a matrix of products (from this Specification)
and the manufacturer/model of each substituted product with cut sheets so the equality of the
substitution(s) may be evaluated. Any product(s) were a substitution request is not made are
assumed to be from the approved manufacturers/models with full compatibility with substituted
products.

D. It is the contractor’s responsibility to meet the entire intent of these Specifications. Deviations
from the specified items shall be at the risk of the bidder until the date of final acceptance by
the Architect/Engineer Technology Designer, and Owners representative. All costs for removal,
relocation, or replacement of a substituted item shall be at the risk of the bidding contractor.

E. For equipment other than that specified, the bidder shall supply proof that such substitute
equipment equals or exceeds the features, functions, performance, and quality of the specified
equipment. Contractor shall be responsible for all costs incurred for re-submittals due to non-
compliance of these Specifications.

F. All equipment must be from one manufacturer to insure complete system compatibility unless
otherwise indicated in this Specification.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Refer to Division 1 Front-End documents for additional requirements.
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1.05 RELATED REQUIREMENTS
1.06 SUBMITTALS

A. Prior to Work Commencement
1. Shop Drawings - Refer to Section 01 3000 - Administrative Requirements, for submittal

procedures. Provide specification sheets for all equipment and components to be installed
for approval. Submittals shall be manufacturers printed project data, catalog cuts, and
description of any special installation procedures. Provide sample if requested.

2. Provide list of rack mounted components and mount height in rack units (RUs) so the final
rack layout can be coordinated by the Architect/Engineer Technology Designer.

3. Provide a complete bill of materials with model and part numbers and reference to
the Specification paragraph number.

B. Post Construction
1. Contractor to submit training syllabus to the Architect/Engineer Technology Designer for

approval at least 2 weeks prior to commencement of training sessions.
2. Provide signed (by attendees & trainer) & dated training syllabus for each completed

training session to the Architect/Engineer Technology Designer.
3. Operation & Maintenance Manuals

a. Provide complete O & Ms. One hard copy and PDF format.
b. Both formats shall be fully indexed by Section Name/System/Device.

4. Complete record Drawings indicating the interconnection/location of all equipment, IP and
MAC addresses assigned to networked equipment

5. The Architect/Engineer Technology Designer may require operational demonstration of
any products and systems to verify Execution/Installation/Configuration requirements are
met.

1.07 WARRANTY
A. Contractor shall guarantee the complete system for a period of three (3) years after date of final

acceptance. Contractor shall repair or replace, as approved, any defective part or material,
during the guarantee period at no cost to the Owner.

B. All repair and replacement parts shall be new from the manufacturer during the warranty period.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Avigilon
2.02 OUTDOOR 180/27/360 DEGREE DOME CAMERAS

A. The IP camera dome shall transmit high quality video across the network for remote viewing
and recording. It shall be ONVIF compliant.

B. The dome shall have a video transmission rate of 22 fps at 1280 X 800 pixels and capable of
up to 30 fps.

C. 4 megapixel minimum (180 degree) and 8 megapixel (270/360 degree).
D. The camera shall be equipped with a varifocal lens 2.8mm -10mm minimum range
E. The dome shall use compression based on H.264/MPEG4 that optimizes data and maximizes

picture quality.
F. Simultaneous transmission of multiple channel video across the LAN and WAN (Internet) to

connected network digital video recorders and master workstations shall be provided.
G. The dome shall be configurable remotely from network digital video recorders and master

workstations.
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H. The dome shall be capable of 10 simultaneous viewing/recording streams per camera.
I. Programmable tilting shall be provided for the camera and every preset position, alarm, relay,

and sector. Titles shall be enabled or disabled individually or globally. The overall position of
the titles and display frame position shall be programmable. The capability to fade titles after a
programmable time shall be provided.

J. Museum search feature shall scan hours of video in minutes.
K. MD5 128-bit algorithm video authentication shall ensure data integrity.
L. The LAN interface shall be 1000 Mbps, TCP/IP unicast.
M. Video bandwidth shall be less than 10 Mbps (per video stream), nominal.
N. Adjustment of fps according to network performance capability shall not sacrifice quality.
O. An embedded self-supported OS shall be provided.
P. Provide appropriate wall or pole mount camera enclosures with heater/blower per manufacturer

recommendations with mounting brackets (wall, corner, or pole mount as required).
Q. Approved Manufacturers 180 degree cameras:

1. Avigilon
R. Approved Manufacturers 270/360 degree cameras:

1. Avigilon
2.03 OUTDOOR POLE MOUNT CAMERA COMPONENTS

A. Pole mount Cameras with an approved pole mount adaptor/housing. Shall be fed via 50 micron
multimode fiber. Provide needed fiber cables, patch panels, patch cables, and electronics
(transceivers, encoders, power supplies, etc.) to interface camera to Ethernet port of the
serving Ethernet switch per Drawings.
1. Provide appropriate Ethernet transceivers for the operating environment or provide

environmental control to keep electronics in operating range specified by the
manufacturer.
a. Provide shelf in rack for encoders/transceivers that are not rack mountable and

secure appropriately.
2. All fiber is to be routed to the Main Equipment Room in conduit provided by Division 26.
3. Provide NEMA 3R rated lockable enclosures (keyed alike) painted to match pole if pole

base space (specifically allocated for CCTV electronics) is insufficient to house remote
electronics.

4. Fiber Specifications
a. Fiber Optic Cable

1) The fiber optic cable shall be a multimode 50/125 micron fiber. The fiber are
stranded with aramid yarn, which provides cable tensile strength and impact
resistant. The fiber cable is jacketed with fluoropolymer and is UL listed for
plenum applications and shall comply with EIA/TIA-455, ICEA and Bellcore
standards. Terminate with fusion-spliced, factory-polished, SC Pigtails.

2) Cable Specifications
(a) Number of Strands = "2", "4", "6", "12", "24" as

specified
(b) Type of Fiber = Glass graded index
(c) Coating Material = PVC
(d) Maximum attenuation = 3.75 dB/Km at 850 nm
(e) Minimum Bandwidth = 400 mHz -Km at 850 nm

3) Cable Construction
(a) Strength member = Aramid yarn
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(b) Jacket material = Fluoropolymer
(c) Non-Plenum rated
(d) Provide innerduct - plenum rated

4) Physical Properties
(a) Cable Weight = 18 lb/1000, 25lb/1000, 90lb/1000
(b) Maximum tensile load = 200 lbs, 300 lbs, 400 lbs
(c) Minimum Bend Radius = Per manufacturer recommendations
(d) UL/NEC rating = Type OFNG

5) Standard: Corning Cable Systems
6) Approved Equal: Optical Cable Corp, Commscope, Mohawk, Berk-Tek, Superior

Essex
7) Multimode Fiber Patch Cables - Standard: ADC PAT-CLM5UQ-XXXMPT
8) Approved Manufacturers:

(a) ADC/Tyco - TrueNet series Components
(b) Commscope
(c) Panduit - NetKey, MiniCom, and TX6 Series Components
(d) Leviton/Mohawk
(e) Hubbell - NEXTSPEED Ascent series components
(f) Berk-Tek/Ortronics
(g) Superior Essex
(h) Pangen
(i) AMP

5. Fiber Optic Patch Panels
a. Fiber-optic patch panels shall be mounted in equipment racks.
b. Fiber-optic patch panels shall be rack-mounted and shall not exceed one (1) rack unit

in height.
c. Provide “Dual SC” type couplers for multimode cables.
d. Ports shall be aqua in color.

6. Fiber Optic Connectors
a. Multi-mode

1) Terminate multimode fibers with factory-terminated SC laser optimized multi-
mode pigtails that support 1Gbs operation.

2) Match fiber cable type provided.
3) Connectors shall be aqua in color.

7. Fiber Optic Splice Trays
a. Provide fiber-optic fusion splice trays for connecting the factory terminated, SC

pigtails to the associated multimode fibers.
PART 3 INSTALLATION
3.01 INSTALLATION

A. All cameras are owner furnished and contractor installed, unless noted otherwise. Provide wall
and/or pole mounts and  accessories as required to install cameras. Coordinate the procurment
of the owner furnished cameras with the owner.

B. Network cabling for cameras mounted inside and/or on the building will be provided by the 27
15 13 contractor. It is this contractors responsibility to provided extended reach power and fiber
optic cabling for pole mounted cameras.

C. All cameras are to be set to record on motion unless noted otherwise.
D. The contractor's commencement of equipment installation indicates acceptance of the

telecommunications infrastructure and conditions.
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E. No fiber optic cable shall be connected to a patch cable or other device without a prior
inspection by an IEC 61300-3-35 compliant indirect microscope and obtain a passing test
result.

F. The entire system shall be installed in a workmanlike manner and in accordance with approved
manufacturers wiring diagrams. The Contractor shall furnish all conduit, wiring, and outlet
boxes, relays transformers junction boxes, receptacles, cabinets and similar devices necessary
for the complete installation. All wiring shall be type recommended by the manufacturer. Install
head-end equipment in racks with all interconnecting wiring as required.

G. All penetration of floor slabs and firewalls shall fire stopped in accordance with all local fire
codes.

H. All wiring shall meet the 2017 National Electrical Code standards. All camera system related
patch cables shall be GREEN in color and be channel approved.

I. The horizontal cabling provided will be terminated with modular jacks at the camera locations.
Provide patch cables  to connect to the horizontal cabling.

J. Field quality control: The system shall be installed and fully tested under the supervision of a
trained manufacturer’s representative. The system shall be demonstrated to perform all of the
functions as specified.

K. Power requirements determined by actual equipment used.
L. Provide required power outlets, interconnecting cables, hardware and equipment for a

complete and operable system.
M. Power is PoE only.
N. Each cable shall be individually home run from the device to the control room.
O. Install cameras in the general vicinity of locations indicated on Drawings at final locations

defined by camera location test.
P. Wiring for all head end devices (matrix switcher, digital recorder, etc.) shall be Velcro strapped

so that all connectors in a bundle can be removed and re-installed without the possibility of
cross connecting.

Q. All device mounting shall be of a mechanically secure permanent nature. Double-sided foam
tape shall not be used to secure any terminal boxes, relay bases or circuit boards, etc.

R. All excess length AC cords are to be tied out of the way with Velcro straps (neutral color)
S. Cable ties to be trimmed with flush-cut type pliers to avoid sharp edges (outdoor use only).
T. All rack-mounted equipment and blank panels are to be installed using the black nylon washers

provided with the mounting screws.
U. Exposed wires that run to wall mounted cameras will be tie-wrapped (outdoor) or Velcro

strapped (indoor) to the mount or fed through the tubing mount to present a neat appearance.
3.02 TRAINING

A. Provide four (4) hours of training on the provided systems/products with the district personnel.
B. Refer to Submittal section of this Specification for training syllabus requirements.
C. Provide two (2) video copies of all training.

3.03 QUANTITY
A. Provide cameras as indicated on the Drawings and where noted in this Specification.
B. Provide outdoor cameras per technology Drawings.

END OF SECTION
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SECTION 28 31 01
FIRE ALARM - DETECTION SYSTEM

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. The provisions of the General Conditions, Supplementary Conditions, and the Sections
included under Division 1, General Requirements are included as a part of this Section as
though bound herein.

B. Refer to Section 01 2300 for Alternatives that may affect the Work of this Section.
1.02 SUMMARY

A. Provide labor, material, equipment, and accessories necessary for a complete operable,
electronically operated fire alarm system as indicated on the Drawings and specified herein.

1.03 SUBMITTALS
A. Shop Drawings

1. The system manufacturer's representative shall be responsible for furnishing 5 sets of
engineering drawings matching the layout, scale, and sheet size of the contract
documents. These drawings shall be assembled in a manor to satisfy the most recently
adopted edition of the Ohio Building Code (OBC) concerning Fire Alarm Detection System
Shop Drawings. These drawings shall indicate the interlocking of equipment external to
the various control panels. These Drawings shall be included in the submittal to the
Architect/Engineer for approval and shall be stamped/signed by a manufacturer's
representative who is NICET Level III or IV certified and certified by the State of Ohio
Board of Building Standards (OBBS) as a fire alarm system designer, or stamped by a
Professional Engineer in the State of Ohio.  The Owner will pay the drawing approval fees
associated with the state plan approval of the fire alarm system.  The Architect will be
responsible for submitting the final fire alarm system shop drawings to the state for
approval.  The Contractor must submit this shop drawing information in a timely manner
so as not to impede the project progress.
a. The engineered drawings shall be stamped by the NICET certified designer or the PE

of record for the fire alarm system.
b. The Contractor shall provide additional documentation, certification, etc. as required

to submit for fire alarm system plan approval.
c. Fire alarm Drawings released with this set of specifications are for bidding purposes

only. Devices are shown in the desired locations as coordinated with the building
design, equipment, furniture, etc. The fire alarm system designer shall review the
Drawings and notify the electrical engineer immediately if it is noticed that additional
devices will be needed for code compliance.

2. Complete and comprehensive shop drawings shall be submitted to the Architect/Engineer
for review.

B. Post Construction
1. Provide signed (by attendees & trainer) & dated training syllabus for each completed

training session to the Architect/Engineer Technology Designer.
2. Operation & Maintenance Manuals

a. Provide complete O & Ms. PDF format.
b. PDF shall be fully indexed by Section Name/System/Device.

3. The Architect/Engineer Technology Designer may require operational demonstration of
any products and systems to verify Execution/Installation/Configuration requirements are
met.
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1.04 QUALITY ASSURANCE
A. Units on the fire alarm system shall be listed by Underwriters Laboratories, Inc. for fire alarm

use, and the control panel shall bear the UL label.  The system shall be installed in accordance
with requirements set by National Electric Code with particular attention to Article 760 and in
compliance with applicable provisions of Standards No. 72 published by the National Fire
Protection Association (NFPA), section 907 of the Ohio Building Code (OBC) and also with
Local Code requirements.

B. All equipment must have transient protection to comply with UL864 requirements.  Where fire
alarm circuits leave the building, additional transient protection must be provided for each
circuit.

1.05 CERTIFICATION
A. The Contractor shall provide the services and equipment of an alarm service company certified

by NICET as being capable of furnishing the signaling systems specified herein.  All
components of the fire alarm system shall be U.L. listed.

B. The Contractor shall be certified by the system manufacturer for installation and programing
with a minimum of five years experience with this system or similar fire alarm systems. All
components of the fire alarm system shall be U.L. listed.

1.06 WARRANTY
A. Components, parts, and assemblies supplied by the manufacturer shall be guaranteed against

defects in materials and workmanship in a period of 12 months, commencing upon system start
up and beneficial use, at which time the system is protecting property of occupants, provided
such defects are not caused by a misuse, abuse, neglect, unauthorized tampering, equipment
modifications, or acts of God.  Warranty services shall be provided by a qualified factory trained
representative of the equipment manufacturer during normal working hours.  The
representative shall be based in a fully staffed branch office and located within a reasonable
distance from the job site.  An adequate supply of repair parts shall be maintained by the
branch office.  The manufacturer shall not be liable for consequential damages.  The
manufacturer's statement of warranty shall be included in the submittals.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Simplex
B. Secutron
C. EST
D. Siemens
E. Notifier
F. Mircom
G. Potter
H. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 FIRE ALARM CONTROL PANEL
A. Provide a new addressable fire alarm and detection system, model number FX-3318

manufactured by Mircom equals by Notifier, Simplex, Secutron, EST, Siemens. The FACP shall
be capable of supporting up to 318 addressable devices.
1. Sensors shall be configurable as alarm, verified alarm, latching or non-latching

supervisory, monitor, and trouble.
2. Modules shall be capable to be configured as alarm, latching supervisory, non-latching

supervisory, water flow, monitor, trouble, fire drill switch, signal silence switch, and aux
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disconnect.
3. Indicating circuits shall be configurable as silenceable or non-silenceable for both

speakers and strobes.
4. The control unit shall be capable of fire detection, equipment supervision and control,

alarm management, and historical data collection and archiving.
B. Cellular Fire Alarm Communicator

1. Provide a new cellular fire alarm communicator equal to Telguard TG-7FS model.
2. The communicator may be used in Commercial Fire Alarm Systems as the sole (Cellular

Transmission only), primary (Cellular Primary & Telco Backup), or secondary (Telco
Primary & Cellular Backup) communication paths, via cellular network.

3. Communicator is to be capable of working on Verizon's LTE Band or AT&T's Dual Band
CDMA 1xRTT.

4. Compliant with the 2016 Edition of NFPA 71.
5. Meets UL 864 requirements for sole, primary, or backup path communications.
6. Power

a. Transmit Power: 200mW in all bands
b. 60mA Standby
c. 250mA Transmission
d. Transformer - 12 VAC, 800mA, UL Listed - Plug In
e. Minimum 7AH Battery

7. Multiple Alarm Format Support
a. Pulse Formats

1) 3+1 pulse, 10pps, Double Round, 1400Hz ack
2) 3+1 pulse, 20pps, Double Round, 2300Hz ack
3) 3+1 pulse, 40pps, Double Round, 1400Hz ack
4) 4+2 pulse, 20pps, Double Round, 1400Hz ack
5) 4+2 pulse, 20pps, Double Round, 2300Hz ack
6) 4+2 pulse, 40pps, Double Round, 2300Hz ack

b. ContactId
c. Modem Ile/Illa2/4
d. SIA2 (SIA-DC-03 level 2 release at 300 baud)
e. Sonitrol
f. DMP

8. Complete Supervision of Communication Path(s)
a. Line Fault Condition (LFC)
b. No Service Condition (NSC)
c. Radio Communications Failure Condition (RFC)
d. Panel Presence Failure (PPF)
e. Control Failure to Communicate (CFC)

9. Complete Power Supervision
a. Low/Missing Battery Condition (LBC)
b. AC Failure Condition (ACFC)
c. Dial Tone Failure (DTF)
d. Catastrophic Failure (CF)

10. Programmable Supervisory Trip Output Relays (STC), (2)
a. STC1 - Normally Open
b. STC2 - Normally Closed
c. 1 or both STC relays shall be interfaced to main fire alarm panel to initiate abnormal

trouble condition(s)
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d. The following supervisory features or combination of features are programmable to
trip STC relays to meet a variety of installation requirements:
1) Trips on AC fail condition (ACFC or Low Power Failure (LPF) if applicable)
2) Trips on low or missing battery condition (LBC)
3) Trips on no service condition (NSC)

e. Trips on line fault condition (LFC)
1) Trips on radio failure condition (RFC)
2) Trips on dial tone failure (DTF)

f. The following system trouble features or embedded in the communicator for tripping
the STC relays and cannot be changed:
1) Tripped when unit is not activated at the Telguard Communications Center

(TCC)
2) Trips on catastrophic failure (CF)
3) Trips on deactivation command from the TCC

11. Radio Transceiver
a. LTE Bands: 4 & 13 (Verizon)
b. Dual Band CDMA 1xRTT (AT&T)

12. Physical Details
a. 7.5" H x 11.5" W x 3.5" D Red Cabinet to house transceiver and battery
b. Operating Environment: 32 to 122 degrees Fahrenheit, up to 95% Humidity

13. Accessories
a. ACD12/ACD35/ACD50/ACD100: 12/35/50/100 Feet of Low Loss High Performance

Cable
b. HGDL-0/HGD-0 High Gain Directional Antenna or equal.
c. EXDL-0/EXD-0 External Antenna or equal (if 2.5 RSSI is not obtained by unit

mounted antenna).
d. Provide and install necessary cable and antenna to ensure minimum 2.5 RSSI.

C. Provide dedicated 20 amp, 120 volt circuit for control panel power feed.  This circuit shall be fed
from the emergency generator power system when emergency generator power is available on
site.
1. Provide circuit breaker markings, locks, etc. to satisfy applicable codes and the local AHJ.

D. Provide panel with NAC extender modules as required to accommodate the number of NAC
power supply units for a complete operating system.

E. The following components shall be supervised in the event of an open circuit and be identified
by a yellow LED as to its faulty circuit, whether the trouble is in the alarm bell relay, device
alarm, or alarm LED's.
1. Provide necessary auxiliary contacts (alarm and trouble), for sending signals to the dialer

system.
2. Provide necessary auxiliary contacts to shut down the AH units and close the smoke

doors as required.  See Drawings for location on initiation devices.
3. Control panel shall provide a telephone dialer actuation and supervisory circuit.  A switch

shall be provided to disconnect the fire alarm system from the telephone dialer.  Actuation
of the disconnect switch or disconnecting the dialer phone line shall cause the system
trouble signal to operate and a specific telephone dialer disconnect LED to annunciate.

4. Control panel shall have provisions for graphic remote zone annunciation.
5. Provide non-electric graphic annunciator(s) with building floor plans engraved on plexiglas

panel (color, scale, and room numbers to be selected by the Architect/Engineer).  Floor
Plan shall clearly indicate all areas of the building.  Refer to Drawing for annunciator
locations and quantities.
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6. Provide wall surface mounted Electromagnetic Door Holders 2088-9582 or floor mounted
2088-9573 for single or for double doors, as shown on the Drawings.

2.03 NOTIFICATION APPLIANCE CIRCUIT (NAC) POWER SUPPLY UNITS
A. Provide NAC units as necessary per manufacturer for a complete operating system.

 Coordinate rough-in and power requirements for unit with Division 26 contractor.  Division 26
contractor shall provide rough-ins and power per manufacturer's requirements.
1. Provide 20 amp, 120 volt circuit for power supply unit power feed.  This circuit shall be fed

from the emergency generator power system when emergency generator power is
available on site. Provide circuit breaker markings, locks, etc. to satisfy applicable codes
and the local AHJ.

2.04 SYSTEM DEVICES
A. Addressable Manual Fire Alarm Pull Station.

1. The pull station shall be dual action pull lever type, key resettable, have a permanently
attached intelligent addressable module, and have a plastic breakrod. The pull station
shall have a red, metal die-cast housing.

2. The pull station shall contain electronics that communicate the station's status to the
FACP.

B. Addressable Thermal Fire Detector and base.
1. Combination rate-of rise and 135 degrees F fixed temperature
2. White polycarbonate housing.
3. Low profile, flanged, addressable mounting base with electronics to communicate the

detector's status to the FACP.
a. Thermal fire detectors used for direct control of other systems or devices (i.e. smoke

dampers, door holds, elevators, shunt trip circuit breakers, etc.) shall have a
mounting base equipped with an integral set of dry contacts, or an external intelligent
addressable relay module may be used for control. Power through the relay to be
coordinated with Division 26. Refer to E3 and E5 sheets for additional information.

C. Addressable Area Photo Electric Smoke Detector and base.
1. Intelligent photoelectric smoke sensor with LED which flashes when detector is polled and

turns steady on when detector goes into alarm.
a. Provide a remote LED indicator for smoke detectors mounted above ceilings in

smoke dampers and the like. LED indicator shall be flush mounted in ceiling directly
below smoke detectors. Provide a label for the remote LED to indicate its purpose.

2. White polycarbonate housing.
3. Low profile, flanged, addressable mounting base with electronics to communicate the

detector's status to the FACP.
a. Smoke detectors used for direct control of other systems or devices (i.e. smoke

dampers, door holds, elevators, shunt trip circuit breakers, etc.) shall have a
mounting base equipped with an integral set of dry contacts, or an external intelligent
addressable relay module may be used for control. Power through the relay to be
coordinated with Division 26. Refer to E3 and E5 sheets for additional information.

D. Addressable Duct Type Smoke Detector.
1. Air duct mounted photoelectric type smoke detector assemblies listed by UL and approved

by Factory Mutual Research under the current standards for photoelectric type duct
detectors. The duct detector assembly shall be addressable with electronics to
communicate detector's status to the FACP.

2. Assembly shall operate at air velocities from 100 feet to 4000 feet per minute.
3. Provide sampling tubes based on size of ductwork. Coordinate exact size with ductwork in

field.
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4. Assembly shall have visual indication of alarm and power. Provide a remote LED indicator
light, wall mounted and labeled, to indicate its purpose by each air handler unit VFD.

5. The duct type smoke detector shall be equipped with integral set of dry contacts, or an
external intelligent addressable relay module may be used for control. Power through the
relay to be coordinated with Division 26.

E. Addressable Carbon Monoxide Gas Detector
1. Intelligent CO sensor with LED which flashes when detector is polled and turns steady on

when detector goes into alarm.
2. White polycarbonate housing.
3. Low profile, flanged, addressable mounting base with electronics to communicate the

detector's status to the FACP.
F. Addressable Monitor Module.

1. Intelligent addressable module with electronics to communicate the module's status to the
FACP.

2. LED to indicate module status.
G. Addressable Relay Module.

1. Intelligent addressable module with electronics to communicate the module's status to the
FACP.

2. LED to indicate module status.
3. Two isolated sets of contacts to control desired functions.

H. Remote LED Alarm Indicator.
1. LED indicator light to connect to smoke detectors, duct detectors, etc. to show status of

hidden or remote device.
I. Signal Devices:

1. Recessed combination synchronized strobe light with 4 inch electronic horn (or single
synchronized strobe), with back box and trim, 24VDC, with light intensity of 110 candela,
225mA, flush mounted at 80 inches above finished floor or 6 inches below ceiling,
whichever is lower.
a. Wire circuits to a maximum of 80% capacity.
b. Provide a sync module for signal devices.

J. Door Holders.
1. Provide surface mounted electromagnetic door holds where indicated on the Drawings.
2. Provide the necessary extenders where conflicts arise with door hardware, existing walls

or any conflicts preventing the door holders from reaching the magnet.
2.05 SYSTEM WIRING

A. Provide in accordance with manufacturer's instructions, wiring (in conduit), and outlet boxes for
the erection of a complete system as described herein and as shown on the Engineer's
Drawings.  Minimum wire size shall be No. 14, provide wiring per manufacturer's requirements.

B. Wiring shall be in accordance with requirements of the National Electrical Code and NFPA
Regulation No. 72.  The fire alarm, including components and wiring, shall be completely
installed and wiring shall be properly tagged and color coded.  The Contractor shall make final
connections as shown and required by the equipment manufacturer's wiring instructions.

C. The manufacturer's authorized representative shall perform a quality inspection of the final
installation, which shall be done in the presence of the Contractor and local Authority Having
Jurisdiction (AHJ). The representative shall submit a certificate of completion to the contractor
when work is satisfactorily completed.
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2.06 SYSTEM PERFORMANCE REQUIREMENTS
A. The activation of any fire alarm station or automatic detector circuit shall automatically perform

the following functions:
1. All automatic programs assigned to the alarm point shall be executed and the associated

indicating devices and relays activated.
2. The System Alarm on appropriate panel will indicate an alert condition.
3. Activate all control by event functions related to the alarm.
4. The approved certified Central Monitoring Agency to be signaled automatically.
5. Shut down individual HVAC units upon activation of local detectors.
6. Doors with hold open devices shall be signaled to release.
7. Sound a continuous alarm over all signals and activate the associated flashing light.

B. Test - Fire Drill Mode
1. Include with the system a "Fire Drill Mode". Upon activation of Fire Drill Mode, the

annunciators and horns and strobes will activate. HVAC units will NOT be shut down, and
the communicator will NOT dial out to the central monitoring agency. This will be a button
activation at the main control panel, and there will be button deactivation at the main
control panel.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install new manual stations, signals, wiring system, and power and automatic stations (ceiling
smoke detectors, duct mounted smoke detectors, thermo detectors, and the like).  Connect to
new fire alarm system as required by system manufacturer.

B. Installations shall be in strict conformance with the manufacturer's recommendations.
C. For each smoke damper shown on the Drawings provide a smoke detector rated for the air

velocity of the opening.  Mount the smoke detector in the damper opening per the
manufacturer's recommendations.
1. Coordinate 120 volt power connections to smoke dampers with Division 26. Smoke

detectors used for control of smoke dampers shall have an integral relay, or an external
intelligent addressable relay module may be used for damper power control. Refer to E3
 and E5 sheets for smoke damper locations.

D. Outlets shall be equipped with the appropriate fire alarm device.
E. Wiring shall be installed in conduit.

3.02 PROGRAMMING
A. Program the system using the Owner's final room number designations, not the Architect's

room numbers as shown on the Drawings.
3.03 PARTIAL OR CONTINUED OCCUPANCY

A. Should the Owner elect to partially occupy or continuously occupy the building prior to
Substantial Completion of all work, the fire alarm system for that portion of the building so
occupied, including the assigned means of egress from same, shall be made fully operational.
 System status shall be certified in writing by the manufacturer and the Division 26 Contractor.

3.04 DEMONSTRATION/INSPECTION
A. The manufacturer's authorized representative shall perform a quality inspection of the final

installation and in the presence of electrical contractor and Owner's representatives, shall
perform a complete functional testing of this system.  A system certification verifying the proper
system operation shall be required prior to acceptance by the Owner.

B. Demonstrate entire system and proper function of each device.
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C. Coordinate and assist the Owner with the requirements and set-up of system monitoring with
the monitoring company of the Owner's preference.

3.05 TRAINING
A. Provide four (4) hours training for District's personnel on the operation, programming and

maintenance of the system.
B. Provide two (2) video copies of all training.

END OF SECTION
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SECTION 31 10 00
SITE CLEARING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Installation of erosion and sedimentation control devices, per Storm Water Pollution Prevention
Plans.

B. Clearing of existing vegetation.
C. Protection of vegetation to remain and repair work for construction damage. Work to be

completed in accordance with approved nursery standards.
D. Trimming and shaping of existing vegetation to remain.
E. Removal of existing debris.
F. Plant material removal meeting.

1.02 RELATED REQUIREMENTS
A. Section 01 11 00 - Summary of Work:  Limitations on Contractor's use of site and premises.
B. Section 01 50 00 - Temporary Facilities and Controls:  Site fences, security, protective barriers,

and waste removal.
C. Section 01 70 00 - Execution and Closeout Requirements:  Project conditions; protection of

bench marks, survey control points, and existing construction to remain; reinstallation of
removed products.

D. Section 31 22 00 - Grading:  Topsoil removal.
E. Section 31 23 23 - Fill:  Fill material for filling holes, pits, and excavations generated as a result

of removal operations.
F. Section 32 93 00 - Plants:  Relocation of existing trees, shrubs, and other plants.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Pre-clearing Meeting:  Convene a pre-clearing meeting two weeks  before starting work of this

section; require attendance by all relevant contractors, subcontractors, and owner's
representative.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Site Plan Showing:

1. Vegetation removal limits.
2. Areas for temporary construction and field offices.

1.05 PROJECT CONDITIONS
A. Minimize production of dust due to clearing operations; do not use water if that will result in ice,

flooding, sedimentation of public waterways or storm sewers, or other pollution.
B. Comply with other requirements specified in Section 01 70 00.

PART 2  PRODUCTS
2.01 MATERIALS

A. Fill Material:  As specified in Section 31 23 23 - Fill and Backfill
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PART 3  EXECUTION
3.01 SITE CLEARING

A. Comply with other requirements specified in Section 01 70 00.
B. Minimize production of dust due to clearing operations; do not use water if that will result in ice,

flooding, sedimentation of public waterways or storm sewers, or other pollution.
3.02 EXISTING UTILITIES AND BUILT ELEMENTS

A. Coordinate work with utility companies; notify before starting work and comply with their
requirements; obtain required permits.

B. Protect existing utilities to remain from damage.
C. Do not disrupt public utilities without permit from authority having jurisdiction.
D. Protect existing structures and other elements that are not to be removed.

3.03 VEGETATION
A. Scope:  Remove trees, shrubs, brush, and stumps in areas to be covered by building structure,

and paving.
B. Do not begin clearing until vegetation to be relocated has been removed and all vegetation has

been inventoried  as noted below.
C. In areas where vegetation must be removed but no construction will occur, remove vegetation

with minimum disturbance of the subsoil.
D. Vegetation Removed:  Do not burn, bury, landfill, or leave on site, except as indicated.

1. Chip, grind, crush, or shred vegetation for mulching, composting, or other purposes;
preference should be given to on-site uses.
a. Green wood is not to be used for mulch.

2. Trees:  Sell if marketable; if not, treat as specified for other vegetation removed; remove
stumps and roots to depth of 18 inches.

3. Existing Stumps:  Treat as specified for other vegetation removed; remove stumps and
roots to depth of 18 inches.

4. Sod:  Re-use on site if possible; otherwise sell if marketable, and if not, treat as specified
for other vegetation removed.

5. Fill holes left by removal of stumps and roots, using suitable fill material, with top surface
neat in appearance and smooth enough not to constitute a hazard to pedestrians.

6. Dead Wood:  Remove all dead trees (standing or down), limbs, and dry brush on entire
site; treat as specified for vegetation removed.

E. Restoration:
1. If vegetation outside removal limits or within specified protective fences is damaged, or

destroyed, due to subsequent construction operations, replace at no cost to Owner. This
includes root damage due to poor protection fence or upkeep.
a. Trees and vegetation will be considered dead when main leader has died back or

when 25 percent or more of crown has died .
b. Trees will be considered damaged and not able to reasonably survive when repeated

neglect of protection is observed.
2. If a tree is deemed damaged or dead by the owner's representative, a $500 per caliper

inch of tree penalty will be assessed.
3.04 DEBRIS

A. Remove debris, junk, and trash from site.
B. Leave site in clean condition, ready for subsequent work.
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C. Clean up spillage and wind-blown debris from public and private lands.
END OF SECTION
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SECTION 31 22 00
GRADING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Removal of topsoil.
B. Rough grading the site for building pads and site improvements.
C. Topsoil amendment and Finish grading.

1.02 RELATED REQUIREMENTS
A. Section 31 10 00 - Site Clearing.
B. Section 31 23 16 - Excavation.
C. Section 31 23 23 - Fill.
D. Section 32 92 19 - Seeding .

1.03 SUBMITTALS
A. Project Record Documents:  Accurately record actual locations of utilities remaining by

horizontal dimensions, elevations or inverts, and slope gradients.
1.04 QUALITY ASSURANCE

A. Perform Work in accordance with State of Ohio Highway Department, County, or municipality
 standards.
1. Maintain one copy of standards on site in job trailer.

1.05 PROJECT CONDITIONS
A. Protect above- and below-grade utilities that remain.
B. Protect plants, lawns, and other features  to remain as a portion of final landscaping.
C. Protect bench marks, survey control points, existing structures, fences, sidewalks, paving, and

curbs from grading equipment and vehicular traffic.
PART 2  PRODUCTS
2.01 MATERIALS

A. Topsoil - Soil Type
1. Lawn: Topsoil Amended with Fertilizer and Soil Conditioners

B. All Topsoil
1. Graded.
2. Free of roots, gravel overages, rocks larger than 3/4 inch , subsoil, debris, large weeds and

foreign matter.
3. Topsoil must be amended and conditioned to be capable of sustaining vigorous plant

growth with acceptable macronutrient and micronutrient levels per soil test results as
determined by ASTM D5268.

4. Specific amendments will be based on soil test results and type of area as indicated on
site and landscape plans.

5. Soil shall have the following USDA particle size analysis. Sand, silt and clay shall be
determined by ASTM D422
a. Gravel: Plus 2mm. Less than 10%
b. Sand: .05mm to .2mm. 15-40%
c. Silt: .002 to .05mm. 25-65%
d. Clay: minus .002mm. 20-35%

C. Soil Amendment Materials:
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1. Amend topsoil to support lawn growth. Amendments may include, but are not limited to:
a. Peat Moss:  Shredded, loose, sphagnum moss; free of lumps, roots, inorganic

material or acidic materials; minimum of 85 percent organic material measured by
oven dry weight, pH range of 4 to 5; moisture content of 30 percent.

b. Composted Organic Material: Mature, stable humus-like material derived from
aerobic decomposition. The compost shall be dark brown to black in color and
capable of supporting plant growth.
1) Carbon to Nitrogen ratio not to exceed 30 to 1.
2) Leaf-litter and yard waste sources only.
3) Biosolid sources are unacceptable.
4) Sources from EPA approved compost facility
5) Most recent compost lab test results furnished to Landscape Architect prior to

use as a soil amendment.
6) Screened to three quarter inch.

c. Carbon-Based Soil Conditioner: Site One/Lesco Carbon Pro G or equal, minimum
47% carbon derived from pyrolyzed hardwood biochar, mycorrhizae fungi package
derived from Bacillus spp.

d. Lime: Ground limestone, dolomite type, minimum 108 calcium carbonate equivalent
percent carbonates; or Ground limestone, calcitic type, minimum 100 calcium
carbonate equivalent percent carbonates.

e. Elemental Sulfur: Tiger-Sul Turf Blend or equal, 90% elemental sulfur
D. Other Fill Materials:  See Section 31 23 23.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that survey bench mark and intended elevations for the Work are as indicated.
B. Verify the absence of standing or ponding water.
C. Verify tree protection noted in 31 10 00 Site Clearing has been completed. Absolutely no work

is to start without tree protection in place.
D. Verify all SWPPP sedimentation controls are in place downslope prior to stripping topsoil.

3.02 PREPARATION
A. Identify required lines, levels, contours, and datum.
B. Stake and flag locations of known utilities.
C. Protect from damage above- and below-grade utilities to remain.
D. Notify utility company to remove and relocate utilities.
E. Provide temporary means and methods to remove all standing or ponding water from areas

prior to grading.
F. Protect site features to remain, including but not limited to bench marks, survey control points,

existing structures, fences, sidewalks, paving, and curbs, from damage by grading equipment
and vehicular traffic.

G. Amend topsoil as indicated in the Topsoil Test Report as noted belown in Soil Amendments.
3.03 ROUGH GRADING

A. Remove topsoil from areas to be further excavated, re-landscaped, or re-graded, without mixing
with foreign materials.

B. Do not remove topsoil when wet.
C. Remove subsoil from areas to be further excavated, re-landscaped, or re-graded.
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D. Do not remove wet subsoil , unless it is subsequently processed to obtain optimum moisture
content.

E. When excavating through roots, perform work by hand and cut roots with sharp axe.
F. Grade areas adjacent to building to drain away from structures and to prevent ponding.
G. See Section 31 23 23 for filling procedures.
H. Benching Slopes:  Horizontally bench existing slopes greater than 1:4 to key fill material to

slope for firm bearing.
I. Stability:  Replace damaged or displaced subsoil to same requirements as for specified fill.
J. Remove and replace soils deemed unsuitable by classification and which are excessively moist

due to lack surface water control.
3.04 SOIL REMOVAL AND STOCKPILING

A. Stockpile topsoil to be re-used on site; remove remainder from site.
B. Stockpiles:

1. Stockpile without intermixing soil types
2. Use areas designated on the site

a. Stockpile soil material away from edges of excavations
b. Do not place stockpiles within the drip line of trees to remain.

3. Pile depth not to exceed 8 feet
4. Place, grade and shape stockpiles to drain surface water.
5. Protect from erosion (wind and water). Stabilize with temporary vegetation or tarps.

3.05 GENERAL SURFACE GRADING
A. Uniformly grade areas within project limits including adjacent transition areas.

1. Smooth finish surface within specified tolerances, grade in uniform levels or slopes
between points where elevations are shown and between points and existing grades.

2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface
tolerances.

3.06 FINISH GRADING
A. Before Finish Grading:

1. Verify building and trench backfilling have been inspected.
2. Verify subgrade has been contoured and compacted.
3. Verify topsoil testing has been completed and any necessary amendments have been

added and thoroughly mixed in.
B. Remove debris, roots, branches, stones, in excess of 3/4 inch  in size.  Remove soil

contaminated with petroleum products.
C. Where topsoil is to be placed, scarify or till surface to depth of:

1. Lawn - 3 inches
2. In areas where vehicles, equipment, material laydown or stockpiling have compacted the

soil, scarify or till surface to a minimum depth of 6". Areas shall be identified by field
marking and/or mapping prior to scarifying or tilling. Owner's Representative shall verify
locations prior to commencing work.

D. Pulverize and place topsoil where required to level finish grade.
E. Pulverize and place topsoil to the following compacted thicknesses:

1. Areas to be Seeded with Grass:  6 inches.
F. Place topsoil during dry weather.
G. Remove roots, weeds, rocks, and foreign material while spreading.
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H. Near site improvements and existing vegetation  spread topsoil manually to prevent damage.
I. Fine grade topsoil to eliminate uneven areas and low spots.  Maintain profiles and contour of

subgrade.
J. Lightly compact placed topsoil.
K. Maintain stability of topsoil during inclement weather.  Replace topsoil in areas where surface

water has eroded thickness below specifications.
3.07 SOIL AMENDMENTS

A. Lawn Areas
1. Carbon-Based Soil Conditioner:

a. Using a properly calibrated rotary spreader, apply at a rate of 10 pounds per one
thousand square feet over the topsoil prior to finish grading.

b. Using a power rake, Harley Rake, or approved equal equipment, incorporate the
material to a minimum depth of 2 inches in two directions.

c. Place and incorporate manually near site improvements to avoid damage to
amenities, sidewalks, curbs, parking lots, or buildings.

d. Maximum use rate of 10 pounds per one thousand square feet.
2. Fertilizer:

a. Using a properly calibrated rotary spreader, apply recommended fertilizer at rates
indicated by approved recommendations based on soil test report.

b. Complete application after finish grading.
c. Maximum use rate of 1.5 pounds of nitrogen, phosphorus, and potassium per one

thousand square feet.
3. Lime:

a. Using a properly calibrated rotary spreader, apply recommended fertilizer at rates
indicated by approved recommendations based on soil test report.

b. Maximum use rate of 25 pounds of calcitic or dolomitic lime per one thousand square
feet.

c. Complete a minimum of 14 days prior to seeding or sodding turfgrass
4. Elemental Sulfur:

a. Using a properly calibrated rotary spreader, apply recommended fertilizer at rates
indicated by approved recommendations based on soil test report.

b. Maximum use rate of 5 pounds per one thousand square feet.
c. Complete a minimum of 14 days prior to seeding or sodding turfgrass.

3.08 TOLERANCES
A. Top Surface of Subgrade:  Plus or minus 0.10 foot (1-3/16 inches) from required elevation.
B. Top Surface of Finish Grade from required elevation over 25 feet in any direction:

1. Lawn - plus or minus 3/4"
3.09 REPAIR AND RESTORATION

A. Existing Facilities, Utilities, and Site Features to Remain:  If damaged due to this work, repair or
replace to original condition.

B. Trees to Remain: If damaged due to this work the contractor will hire an arborist to trim broken
branches and repair bark wounds; if root damage has occurred, obtain instructions from
Owner's Representative as to remedy.

C. Other Existing Vegetation to Remain:  If damaged due to this work, replace with vegetation of
equivalent species and size.
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3.10 FIELD QUALITY CONTROL
A. See Section 31 23 23 for compaction density testing.
B. Furnish records of soil amendments applied as part of O & M.
C. Final inspection on levelness of finish grade subject to Owner's Representative approval prior

to seeding or sodding. Contractor responsible to meet finish grades per contract documents.
3.11 CLEANING

A. Remove unused stockpiled topsoil and subsoil.  Grade stockpile area to prevent standing
water.

B. Leave site clean and raked, ready to receive landscaping.
END OF SECTION
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SECTION 31 23 23
FILL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Filling, backfilling, and compacting for building volume below grade, footings, slabs-on-grade,
paving, and site structures.

B. Backfilling and compacting for utilities outside the building to utility main connections.
C. Proof rolling of building areas, drives and parking areas.

1.02 RELATED REQUIREMENTS
A. Document:  Geotechnical report; bore hole locations and findings of subsurface materials.
B. Section 01 4000 - Quality Requirements
C. Section 03 30 00 - Cast-in-Place Concrete.
D. Section 31 22 00 - Grading 
E. Section 31 23 16 - Excavation 
F. Section 32 1123 - Aggregate Base and Surfacing

1.03 DEFINITIONS
A. Finish Grade Elevations:  Indicated on drawings.
B. Subgrade Elevations: The uppermost surface of an excavation, the top of surface of a fill or

backfill, immediately below subbase, drainage fill, or topsoil materials.
C. Borrow:  Soil material obtained off-site when sufficient approved soil material is not available

from excavations.
D. Bedding Course:  Layer placed over excavated subgrade in a trench before laying pipe.

1.04 REFERENCE STANDARDS
A. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse

Aggregates; 2014.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Materials Sources:  Submit name of imported materials source.
C. Fill Composition Test Reports:  Results of laboratory tests on proposed and actual materials

used, including manufactured fill.
1.06 QUALITY ASSURANCE

A. Designer Qualifications:  Perform design of structural fill under direct supervision of a
Professional Engineer experienced in design of this type of work and licensed in Ohio.

1.07 DELIVERY, STORAGE, AND HANDLING
A. When necessary, store materials on site in advance of need.
B. When fill materials need to be stored on site, locate stockpiles where designated.

1. Separate differing materials with dividers or stockpile separately to prevent intermixing.
2. Prevent contamination.
3. Protect stockpiles from erosion and deterioration of materials.

1.08 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
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PART 2  PRODUCTS
2.01 FILL MATERIALS

A. General Fill :  Subsoil excavated on-site  and imported if required.
1. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris.
2. Excavated material subject to the approval by representative of the soils testing agency.

B. Structural Fill :  Subsoil excavated on-site  imported if required
1. Fill to not contain more than 3 percent by weight of organic matter, waste construction

debris, or other deleterious materials.
2. Non-expansive materials must be used.
3. Standard Proctor Maximum Density Greater than 100 pounds per cubic foot and Atterburg

Liquid Limit less than 40, and a plasticity index of less than 20.
4. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris.
5. Excavated material subject to the approval by representative of the soils testing agency.

C. Engineered Fill :  Subsoil excavated on-site  and imported borrow if required.
1. Silty-clayey soils or bankrun sand and gravel
2. Fill to not contain more than 3 percent by weight of organic matter, waste construction

debris, or other deleterious materials.
3. Non-expansive materials must be used.
4. Standard Proctor Maximum Density Greater than 100 pounds per cubic foot and Atterburg

Liquid Limit less than 40, and a plasticity index of less than 20.
5. Free of lumps larger than 3 inches , rocks larger than 2 inches , and debris.
6. Excavated material subject to the approval by representative of the soils testing agency.

D. Granular Fill - Gravel :  Angular crushed washed stone; free of shale, clay, friable material and
debris.
1. Graded in accordance with ASTM C136/C136M, within the following limits:

a. 2 inch sieve:  100 percent passing.
b. No. 200:  5 to 10 percent passing.

E. Drainage Fill:
1. # 56 or # 57 in accordance with the Ohio Department of Transportation Construction and

Material Specifications
2. Drainage fill shall be clean and washed gravel

F. Sand: Conforming in accordance with Ohio Department of Transportation Construction and
Material Specifications

G. Topsoil:  See Section 31 22 00.
2.02 SOURCE QUALITY CONTROL

A. See Section 01 43 00 - Quality Assurance, for general requirements for testing and analysis of
soil material.

B. Where fill materials are specified by reference to a specific standard, test and analyze samples
for compliance before delivery to site.

C. If tests indicate materials do not meet specified requirements, change material and retest.
D. Provide materials of each type from same source throughout the Work.

PART 3  EXECUTION
3.01 EXAMINATION

A. Identify required lines, levels, contours, and datum locations.
B. See Section 31 22 00 for additional requirements.
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C. Verify subdrainage, dampproofing, or waterproofing installation has been inspected.
D. Verify structural ability of unsupported walls to support imposed loads by the fill.
E. Verify areas to be filled are not compromised with surface or ground water.

3.02 PREPARATION
A. After topsoil has been stripped proof roll areas to be occupied by the new building, paved

surfaces and site improvements using a medium weight roller.  A representative of the soils
testing agency shall be present during proof rolling.

B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with general fill.
C. Compact subgrade to density equal to or greater than requirements for subsequent fill material.
D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation.

3.03 DEWATERING
A. Prevent surface water and ground water from entering excavations and from flooding project

site and surrounding area.
B. Protect subgrade from softening, washout, undermining and damage.

1. Provide and maintain pumps, sumps, suction and discharge lines and other dewatering
systems necessary to convey water away from excavations.

3.04 FILLING
A. Fill to contours and elevations indicated using unfrozen materials.
B. Fill up to subgrade elevations unless otherwise indicated.
C. Fill placement shall extend beyond the limits of the proposed building and paved areas a

minimum horizontal distance equal to the height of fill or 5 feet whichever is greater.
D. Employ a placement method that does not disturb or damage other work.
E. Maintain optimum moisture content of fill materials to attain required compaction density.

1. Moisture reduction options:
a. Disking and drying soil.
b. Addition of lime or by-product lime modification.  Modification procedure to follow the

guidelines of ODOT Item 205 using a lime by-product or similar material capable of
reducing the moisture content of moist soils.  Testing agency to evaluate compatibility
of materials and modification procedures.

F. Granular Fill:  Place and compact materials in equal continuous layers not exceeding 8 inches
compacted depth.

G. Soil Fill:  Place and compact material in equal continuous layers not exceeding 8 inches
compacted depth.

H. Slope grade away from building minimum 2 inches in 10 feet, unless noted otherwise.  Make
gradual grade changes.  Blend slope into level areas.

I. Correct areas that are over-excavated.
1. Load-bearing foundation surfaces:  Use structural fill, flush to required elevation,

compacted to 100 percent of maximum dry density.
2. Other areas:  Use general fill, flush to required elevation, compacted to minimum 97

percent of maximum dry density.
J. Compaction Density Unless Otherwise Specified or Indicated:

1. Under paving, slabs-on-grade, and similar construction:  97 percent of maximum dry
density.

2. At load bearing foundations:  100 percent of maximum dry density.
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3. At other locations:  90 percent of maximum dry density.
K. Reshape and re-compact fills subjected to vehicular traffic.
L. Maintain temporary means and methods, as required, to remove all water while fill is being

placed as required, or until directed by the Architect.  Remove and replace soils deemed
unsuitable by classification and which are excessively moist due to lack of dewatering or
surface water control.

3.05 FILL AT SPECIFIC LOCATIONS
A. Use general fill unless otherwise specified or indicated.
B. Under load bearing footings and foundations

1. Use Engineered Fill or Structural Fill
2. Fill up to subgrade elevations.
3. Maximum depth per lift:  8 inches, compacted.
4. Compact to minimum 100 percent of maximum dry density.

C. Under Interior Slabs-On-Grade:
1. Use Engineered Fill or Structural up to 4 inches below concrete slab
2. Maximum depth per lift: 8 inches compacted.
3. Use Drainage Fill.
4. Depth:  4 inches deep.
5. Compact to 97 percent of maximum dry density.
6. See Section 03 3000 for placement of Vapor Barrier

D. At Foundation Walls:
1. Use general fill.
2. Fill up to subgrade elevation.
3. Maximum depth per lift: 8 inches compacted.
4. Compact each lift to 95 percent of maximum dry density.
5. Do not backfill against unsupported foundation walls.
6. Backfill simultaneously on each side of unsupported foundation walls until supports are in

place.
E. Over Buried Utility Piping, Conduits, and Duct Bank in Trenches:

1. Bedding:  Use sand  or Drainage Fill
2. Haunching:  Use sand fill.  Haunching fill up to spring line of pipe
3. Initial Backfill:  Use granular fill.  Initial backfill up to 12 inches above the pipe
4. Fill up to subgrade elevation.
5. Compact in maximum 6 inch lifts to 95 percent of maximum dry density.

F. Below aggregate base of asphalt drives, parking areas:
1. Use Engineered Fill or Structural Fill up to bottom of aggregate base as specified in

Section -  32 1123
2. Maximum depth per lift:  6 inches of loose material.
3. Compact each lift to 100 percent of Standard proctor maximum dry density as determined

by ASTM Designation D698.
G. Under Portland Cement Concrete Paving:

1. Use Engineered Fill or Structural Fill up to bottom of Drainage fill.
a. Maximum depth per lift:  6 inches of loose material.
b. Compact each lift to 100 percent of Standard proctor maximum dry density as

determined by ASTM Designation D698.
2. Place 4 inches of Drainage Fill.

a. Compact to 100 percent of Standard proctor maximum dry density as determined by
ASTM Designation D698.
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H. At Lawn Areas:
1. Use general fill.
2. Fill up to 6 inches below finish grade elevations.
3. Compact to 95 percent of maximum dry density.
4. See Section 31 22 00 for topsoil placement.

3.06 TOLERANCES
A. Top Surface of General Filling:  Plus or minus 1 inch from required elevations.
B. Top Surface of Filling Under Paved Areas:  Plus or minus 1 inch from required elevations.

3.07 PROTECTION
A. Protected newly filled areas from traffic, freezing and erosion.  Keep free of trash and debris.
B. Repair and re-establish filled areas to specified tolerances where completed or partially

completed surfaces become eroded, rutted, settled, or loses compaction due to subsequent
construction operations or weather conditions.
1. Remove and replace material to depth directed by the Architect, reshape and recompact

at optimum moisture content to the required density.
C. Settling:  Where settling occurs during the project warranty period, remove finish surface,

backfill with additional approved material compact and reconstruct surfacing.
1. Restore appearance, quality, and condition of finished surfacing to match adjacent work

and eliminate the evidence of restoration to the greatest extent possible.
3.08 CLEANING

A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional
requirements.

B. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade
stockpile area to prevent standing surface water.

END OF SECTION
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SECTION 32 11 23
AGGREGATE BASE AND SURFACING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Aggregate base course.
B. Aggregate Surfacing.

1.02 RELATED REQUIREMENTS
A. Section 31 22 00 - Grading 
B. Section 31 23 23 - Fill
C. Section 32 12 16 - Asphalt Paving
D. Section 32 13 13 - Concrete Paving 

1.03 REFERENCE STANDARDS
A. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using

Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012.
B. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by

Sand-Cone Method; 2015, with Editorial Revision (2016).
C. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using

Modified Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)); 2012.
D. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the

Rubber Balloon Method; 2015.
E. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified

Soil Classification System); 2011.
F. ASTM D 2922 - Standard Test Methods for Density of Soil and Soil-Aggregate in Place by

Nuclear Methods (Shallow Depth); 2005.
G. ASTM D 3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear

Methods (Shallow Depth); 2005.
H. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and Soil-

Aggregate by Nuclear Methods (Shallow Depth); 2023.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Samples:  10 lb sample of each type of aggregate ; submit to site for approval.
C. Product Data:  Provide data on weed barrier
D. Materials Sources:  Submit name of imported materials source.
E. Aggregate Composition Test Reports:  Results of laboratory tests on proposed and actual

materials used.
F. Compaction Density Test Reports.

1.05 DELIVERY, STORAGE, AND HANDLING
A. When necessary, store materials on site in advance of need.
B. Aggregate Storage, General:

1. Separate differing materials with dividers or stockpile separately to prevent intermixing.
2. Prevent contamination.
3. Protect stockpiles from erosion and deterioration of materials.
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C. Verify that survey bench marks and intended elevations for the Work are as indicated.
PART 2  PRODUCTS
2.01 MATERIALS

A. Aggregate:  Coarse aggregate, conforming to Ohio Department of Transportation (ODOT)
Construction and Material Specifications, Item 304

B. AASHTO #57 Stone: Open-graded, self-compacting (angular) aggregate blend of size 5, 6 & 7
stone, graded in accordance with the following limits:
1. 1 1/2" screen: 100% passing
2. 1" screen: 95-100% passing
3. 1/2" screen: 25-80% passing
4. screen #4: 0-10% passing
5. screen #8: 0-5% passing

C. Use of Reclaimed Base:
1. Contractor may use a blend of new material in combination with reclaimed aggregate

material.
2. Material subject to the approval by representative of the testing agency.

D. Recyclable Aggregate:  Concrete and masonry products from on site demolition:
1. Remove reinforcing and separate to salvaged metals.
2. Remove brick and clay masonry.
3. Crush concrete and masonry waste to less than 1 1/2 inch in each direction.
4. Crush concrete and masonry waste with at least four (4) parts of specified aggregate for

each part of concrete waste.
5. Material subject to the approval by representative of the testing agency.

E. Concrete Waste Disposal as Aggregate Material:  Dispose of clean hardened concrete waste
by crushing and mixing with aggregate as aggregate is placed.
1. Remove reinforcing and separate to salvaged metals
2. Crush concrete waste to less than 1 1/2 inch in each direction.
3. Crush concrete waste with at least four (4) parts of specified aggregate for each part of

concrete waste.
4. Material subject to the approval by representative of the testing agency.

F. Masonry Disposal as Aggregate Material:  Dispose of clean concrete masonry waste by
crushing and mixing with aggregate as aggregate is placed.  Comply with the requirements of
the testing agency.
1. Remove reinforcing and separate to salvaged metals.
2. Remove brick and clay masonry.
3. Crush concrete masonry waste to less than 1 1/2 inch in each direction.
4. Crush concrete masonry waste with at least four (4) parts of specified aggregate for each

part of concrete waste.
5. Material subject to the approval by representative of the testing agency.

G. Filter Fabric:
1. Professional Grade 100% spunbonded polypropylene with UV inhibitors
2. Manufacturer:

a. Product: Typar Professional Landscape Fabric by Reemay Inc.
www.typarlandscape.com

b. Other Acceptable Manufacturers:
1) B.11 Groundcover Fabric by US Global Resources, Seattle WA. www.usgr.com
2) Gintec Black Groundcover by Gintec Shade Technologies Inc., www.gintec-

shade.com
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3) Substitutions:  See Section 01 6000 - Product Requirements.
2.02 SOURCE QUALITY CONTROL

A. See Section 01 43 00 - Quality Assurance, for general requirements for testing and analysis of
aggregate materials.

B. Where aggregate materials are specified using ASTM D2487 classification, test and analyze
samples for compliance before delivery to site.

C. If tests indicate materials do not meet specified requirements, change material and retest.
D. Provide materials of each type from same source throughout the Work.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that survey bench marks and intended elevations for the work are as indicated.
B. Verify substrate has been inspected, gradients and elevations are correct, and is dry.

3.02 PREPARATION
A. Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and re-

compacting.
B. Do not place aggregate on soft, muddy, or frozen surfaces.

3.03 INSTALLATION
A. Under Bituminous Concrete Paving:

1. Place course aggregate to a compacted thickness as scheduled.
a. 8 inches minimum thickness for:

1) Light Duty Paving
2) Standard Duty Paving

b. 12 inches minimum thickness for
1) Heavy Duty Paving.

c. 8 inches minimum thickness if not called out otherwise
2. Compact to 95 percent of maximum dry density.

B. Under Portland Cement Concrete Paving:
1. Place course aggregate to a compacted thickness as shown.

a. 4 inches minimum thickness if not called out otherwise
2. Compact to 95 percent of maximum dry density.

C. Place aggregate in maximum 6 inch layers and roller compact to specified density.
D. Level and contour surfaces to elevations and gradients indicated.
E. Add small quantities of fine aggregate to coarse aggregate as appropriate to assist compaction.
F. Add water to assist compaction.  If excess water is apparent, remove aggregate and aerate to

reduce moisture content.
G. Use mechanical tamping equipment in areas inaccessible to compaction equipment.

3.04 TOLERANCES
A. Flatness:  Maximum variation of 1/4 inch measured with 10 foot straight edge.
B. Scheduled Compacted Thickness:  Within 1/4 inch.
C. Variation From Design Elevation:  Within 1/2 inch.

3.05 FIELD QUALITY CONTROL
A. See Section 01 43 00 - Quality Assurance, for general requirements for field inspection and

testing.
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B. Compaction density testing will be performed on compacted aggregate base course in
accordance with ASTM D1556, ASTM D2167, or ASTM D6938.

C. Results will be evaluated in relation to compaction curve determined by testing uncompacted
material in accordance with AASHTO T 180, ASTM D698 ("standard Proctor"), or ASTM D1557
("modified Proctor").

D. If tests indicate work does not meet specified requirements, remove work, replace and retest.
E. Frequency of Tests:  each lift.
F. Proof roll compacted aggregate at surfaces that will be under slabs-on-grade and paving.

3.06 CLEANING
A. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade

stockpile area to prevent standing surface water.
END OF SECTION
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SECTION 32 12 16
ASPHALT PAVING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Cold milling of existing asphalt.
B. Single course bituminous concrete paving.
C. Multiple course bituminous concrete paving.
D. Pavement Overlay Fabric.
E. Surface sealer.
F. Striping and Associated Markings.

1.02 RELATED REQUIREMENTS
A. Section 31 22 00 - Grading.
B. Section 31 23 23 - Fill.
C. Section 32 11 23 - AGGREGATE BASE AND SURFACING.

1.03 REFERENCE STANDARDS
A. Ohio Department of Transportation, Construction and Material Specifications
B. AI MS-2 - Asphalt Mix Design Methods; 2015.
C. AI MS-19 - A Basic Asphalt Emulsion Manual; Fourth Edition.
D. ASTM D3549 -03 - Standard Test Method for Thickness or Height of Compacted Bituminous

Paving Mixture Speciments
1.04 SUBMITTALS

A. See Section 01 30 00  - Administrative Requirements, for submittal procedures.
B. Certificates:  Material certificates signed by material producer and Contractor, certifying that

each material item complies with or exceeds specified requirements.
C. Product Data: Manufacturer's data sheets on striping paint product to be used, including:

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

1.05 QUALITY ASSURANCE
A. Perform Work in accordance with Ohio Department of Transportation (ODOT) Construction and

Material Specifications .
B. Mixing Plant:  Complying with State of Ohio Highways standard .
C. Obtain materials from same source throughout.

1.06 REGULATORY REQUIREMENTS
A. Conform to applicable  code for paving work on public  property.

1.07 FIELD CONDITIONS
A. Do not apply asphalt materials if subgrade is wet or excessively damp.
B. Do not place asphalt when ambient air or base surface temperature is less than 40 degrees F,

or surface is wet or frozen.
C. Place bitumen mixture when temperature is not more than 15 F degrees below bitumen

supplier's bill of lading and not more than maximum specified temperature.
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PART 2  PRODUCTS
2.01 MATERIALS

A. Aggregate for Intermediate Course:  Ohio Department of Transportation (ODOT) Construction
and Material Specifications  Item 441 Type 2
1. Use of ODOT certified Reclaimed Pavement:

a. Contractor may use a blend of new material in combination with reclaimed asphalt
concrete pavement or reclaimed bituminous aggregate base pavement obtained from
the job site.

b. A maximum of 25 percent of reclaimed pavement may be used without adjusting the
Job Mix Formula.

B. Aggregate for Surface Course:  Ohio Department of Transportation (ODOT) Construction and
Material Specifications  Item 441 Type 1.
1. Use of ODOT certified Reclaimed Pavement:

a. Contractor may use a blend of new material in combination with reclaimed asphalt
concrete pavement or reclaimed bituminous aggregate base pavement obtained from
the job site.

b. A maximum of 25 percent of reclaimed pavement may be used without adjusting the
Job Mix Formula.

C. Fine Aggregate:  Ohio Department of Transportation (ODOT) Construction and Material
Specificatoins.

D. Mineral Filler:  Finely ground particles of limestone, hydrated lime or other mineral dust, free of
foreign matter.

E. Tack Coat:  Homogeneous, medium curing, liquid asphalt .
1. Homogeneous, medium curing, liquid asphalt, complying withe ASTM D 977 or ASTM

2397
2. ODOT Item 408 bituminous prime coat at 0.04 gallon per square yard.

F. Pavement Overlay Fabric
1. Product:  Petromat 4598, Amoco Fabric and Fibers Company, Austell, GA
2. Acceptable Manufacturers:

a. Mirafi Construction Products, Pendergrass, GA,
b. PS Construction Fabrics, Berea, Ohio; www.constfabrics.com
c. Substitutions:  See Section 01 6000 - Product Requirements

G. Striping Paint: Fast drying water based, 100 percent acrylic type.  (ODOT 740.02, Type 1A)
1. Color:

a. White for Parking Lines.
b. White for Text of designated parking.
c. Yellow for Bus Parking lines.
d. White for Handicap parking spaces, aisles and symbols.

2. Manufacturers:
a. Sherwin Williams: Hotline Fast Dry Latex Traffic Marking Paint.
b. Ennis-Flint by PPG: EF Series, Fast Dry
c. Substitutions:  See Section 01 6000 - Product Requirements

H. Seal Coat:
1. Coal tar emulsion with sand additive for the seal coat and apply two coats.

2.02 ASPHALT PAVING MIXES AND MIX DESIGN
A. Use dry material to avoid foaming.  Mix uniformly.
B. Submit proposed mix design of each class of mix for review prior to beginning of work.
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PART 3  EXECUTION
3.01 GENERAL

A. Perform work in accordance to Ohio Department of Transportation (ODOT) Construction and
Material Specifications.

3.02 EXAMINATION
A. Verify that compacted subgrade and granular base is dry and ready to support paving and

imposed loads.
B. Verify gradients and elevations of base are correct.
C. Proof roll prepared granular base to check for unstable areas and areas requiring additional

compaction.
1. Notify the Owner's Representative prior to start of work of unacceptable base conditions.
2. Notify the Construction Manager prior to start of work of unacceptable base conditions.
3. Start of work indicates acceptance of base

3.03 COLD MILLING
A. Clean existing pavement surface of loose and deleterious material immediately before cold

milling.  Remove existing asphalt pavement by cold milling to grades and cross sections
indicated.

B. Mill to a nominal depth of 2 inches.
C. Mill to a uniform finished surface free of excessive gouges, grooves, and ridges.
D. Control rate of milling to prevent tearing of existing asphalt course.
E. Repair or replace curbs, manholes, and other construction damaged during cold milling.
F. Excavate and trim unbound-aggregate base course
G. Reclaimed Pavement:

1. Contractor may use a blend of new material in combination with reclaimed asphalt
pavement obtained from the job site.

3.04 CRACK TREATMENT
A. Cracks less than 1/8 inch wide require no special treatment.
B. Cracks 1/8 to 3/8 inch wide to be filled with crack sealant so tack coat cannot seep into cracks
C. Cracks larger than 3/8 inch wide to be filled with emulsion slurry or commercial crack filler and

allow to cure completely.
3.05 PATCHING

A. Saw cut perimeter of patch and excavate existing pavement section to sound base.
B. Excavate rectangular or trapezoidal patches extending 12 inches into adjacent sound

pavement, unless otherwise indicated.
C. Cut excavation faces vertically.
D. Remove excavated material.
E. Recompact existing unbounded-aggregate base course to form new subgrade.

3.06 PREPARATION - PRIMER
A. tack coat can be used against curbs instead of primer

3.07 PREPARATION - TACK COAT
A. Apply tack coat in accordance with manufacturer's instructions.
B. Apply tack coat to contact surfaces of curbs, gutters and other surfaces.
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C. Coat surfaces of manhole frames with oil to prevent bond with asphalt pavement.  Do not tack
coat these surfaces.

3.08 PLACING PAVEMENT OVERLAY FABRIC
A. Surface Preparation. Surface shall be cleaned by sweeping, blowing, or other methods until all

dust, mud, clay lumps, vegetation, and foreign material are removed entirely from the
pavement.  Care shall be exercised to prevent material so removed from becoming mixed with
the new surface.

B. Crack Treatment:
1. Cracks less than 1/8 inch wide require no special treatment.
2. Cracks 1/8 to 3/8 inch wide to be filled with crack sealant so tack coat cannot seep into

cracks
3. Cracks larger than 3/8 inch wide to be filled with emulsion slurry or commercial crack filler

and allow to cure completely.
C. Tack Coat:

1. The tack coat shall be applied using a calibrated distributor truck spray bar.  Hand
spraying, squeegee and brush application may be used in location where distributor truck
cannot reach.

2. Application rate must be sufficient to saturate the fabric and to bond the fabric to the
existing pavement.

3. Application rate shall be a minimum of 0.08 to 0.09 gallons per square yard.
4. Apply tack coat over area to be paved and extend beyond area by at least 3 inches.
5. Apply tack coat between all fabric overlaps.

D. Fabric Placement.
1. The fabric shall be placed on the asphalt sealant as soon as practical and before the

tackiness of the tack coat is lost.
2. The fabric shall be placed as smoothly as possible to avoid wrinkles. Wrinkles severe

enough to cause "folds" shall be slit and laid flat.
3. The fabric shall be laid straight, within the sealant area.
4. Longitudinal joints shall be made by overlapping the fabric one to three inches.

Transverse joints shall be made by overlapping the fabric four to six inches. Additional
tack coat shall be added to the joints as required.

3.09 PLACING ASPHALT PAVEMENT - SINGLE COURSE
A. All areas in which paving fabric has been placed shall be paved during the same day.
B. Install Work in accordance with Ohio Department of Transportation (ODOT) Construction and

Material Specifications.
C. Place asphalt within 24 hours of applying primer or tack coat.
D. Compact pavement in accordance with Ohio Department of Transportation (ODOT)

Construction and Material Specifications.  Do not displace or extrude pavement from position.
 Hand compact in areas inaccessible to rolling equipment.

E. Perform rolling with consecutive passes to achieve even and smooth finish without roller marks.
3.10 PLACING ASPHALT PAVEMENT - MULTIPLE COURSES

A. Place asphalt intermediate course within 24  hours of applying primer or tack coat.
B. Place Surface course within 24  hours of placing and compacting Intermediate course.
C. Install gutter drainage grilles and frames in correct position and elevation.
D. Construct joints free of depressions with same texture and smoothness as other sections of

hot-mix asphalt course.
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E. Compact pavement in accordance with Ohio Department of Transportation (ODOT)
Construction and Materials Specifications.  Do not displace or extrude pavement from position.
 Hand compact in areas inaccessible to rolling equipment.

3.11 PLACING SEALER
A. Surface Preparation. Surface shall be cleaned by sweeping, blowing, or other methods until all

dust, mud, clay lumps, vegetation, and foreign material are removed entirely from the
pavement. Care shall be exercised to prevent material to be removed from becoming mixed
with the new surface.

B. Crack Treatment:
1. Cracks less than 1/8 inch wide require no special treatment.
2. Cracks 1/8 to 3/8 inch wide to be filled with crack sealant so seal coat cannot seep into

cracks
3. Cracks larger than 3/8 inch wide to be filled with emulsion slurry or commercial crack filler

and allow to cure completely.
C. Seal Coat:

1. First Coat: The seal coat shall be applied using a calibrated distributor truck spray bar and
squeegee. Hand spraying, squeegee and brush application may be used in location where
distributor truck cannot reach.

2. Second Coat: The seal coat shall be applied using a calibrated distributor truck spray bar.
 Hand spraying, squeegee and brush application may be used in location where distributor
truck cannot reach.

3. Application rate shall be a minimum of 0.28 gallons per square yard per coat.
3.12 TOLERANCES

A. Flatness:  Maximum variation of 1/4 inch measured with 10 foot straight edge.
1. Pavement sections which puddle water (birdbath) will not be acceptable.  These sections

will be removed and replaced and the entire area will be sealed to conceal patch.
B. Variation from true Elevation:  Within 1/4 inch .
C. Compacted Thickness: Per table X1.1 in ASTM D3549-03, based on per layer compacted

thickness.
3.13 STRIPING AND ASSOCIATED MARKINGS

A. Examination
1. Do not begin installation until substrates have been properly prepared.
2. Allow new pavement surfaces to cure before application of marking materials.
3. Prepare surfaces using the methods recommended by the manufacturer for achieving the

best result for the substrate under the project conditions.
4. Clean surfaces thoroughly prior to installation.

a. Remove dust, dirt, and other granular surface deposits by sweeping, blowing with
compressed air, rinsing with water, or a combination of these methods.

5. Establish survey control points to determine locations and dimensions of markings;
provide templates to control paint application by type and color at necessary intervals.

B. Installation
1. Allow new pavement surfaces to cure for a minimum of 14 days before application of

pavement paint. Clean the surface prior to painting. Ensure the surface is dry prior to
painting.

2. Apply in accordance with manufacturer's instructions using an experienced technician that
is thoroughly familiar with equipment, materials, and marking layouts.

3. Apply markings in locations determined by measurement from survey control points;
preserve control points until after markings have been accepted.
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4. Apply uniformly painted markings of color(s), lengths, and widths as indicated on the
drawings true, sharp edges and ends.
a. Apply paint in one coat only.
b. Wet Film Thickness:  0.015 inch , minimum.
c. Width Tolerance:  Plus or minus 1/8 inch .

5. Parking Lots:  Apply parking space lines, entrance and exit arrows, painted curbs, and
other markings indicated on drawings.
a. Mark the International Handicapped Symbol at indicated parking spaces.
b. Hand application by pneumatic spray is acceptable.

6. Symbols:  Use a suitable template that will provide a pavement marking with true, sharp
edges and ends, of the design and size indicated.

C. Drying, Protection, and Replacement
1. Protect newly painted markings so that paint is not picked up by tires, smeared, or

tracked.
2. Provide barricades, warning signs, and flags as necessary to prevent traffic crossing

newly painted markings.
3. Allow paint to dry at least the minimum time specified by the applicable paint standard and

not less than that recommended by the manufacturer.
4. Remove and replace markings that are applied at less than minimum material rates;

deviate from true alignment; exceed length and width tolerances; or show light spots,
smears, or other deficiencies or irregularities.

3.14 FIELD QUALITY CONTROL
A. See Section 01 43 00 - Quality Assurance, for general requirements for quality control.
B. Provide field inspection and testing. Take samples and perform tests in accordance with the

following.
1. Thickness:  In place compacted thickness of hot-mix asphalt course to be determined

according to ASTM D 3549.
2. Surface Smoothness:  Finished surface of each hot mix asphalt course will be tested for

compliance with smoothness tolerances.
3. In-place Density:

a. The right is reserved by the Owner/Architect to invoke the following material testing
procedure when he deems necessary during and after pavement installation.

b. Testing agency to take samples of uncompacted paving mixtures and compacted
pavement according to ASTM D 979.
1) Reference maximum theoretical density will be determined by averaging results

from four samples of hot-mix asphalt-paving mixture delivered daily to site,
prepare according to ASTM D 2041, and compact according to job-mix
specifications.

2) In-place density of compacted pavement will be determined by testing core
samples according to ASTM D 1188 or ASTM D 2726.
(a) One core sample will be taken for every 1000 square feet of less of

installed pavement with no fewer than 3 cores taken.
(b) Field density of in place compacted pavement may also be determined by

nuclear method according to ASTM D 2950 and correlates with ASTM D
1188 or ASTM D 1726.

C. Remove and replace or install additional hot-mix asphalt where test results or measurements
indicate that it does not comply with specified requirements.
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3.15 PROTECTION
A. Immediately after placement, protect pavement from mechanical injury for 5 days or until

surface temperature is less than 140 degrees F.
B. Remove debris, junk, and trash from site.

3.16 SCHEDULE
A. Heavy Duty Paving:

1. Aggregate specified in Section 32 1123
2. Intermediate Course:  2 1/2 inch average compacted thickness placed upon Prime Coat.
3. Tack Coat:  # 407 ODOT.  Apply at the rate of 0.4 gallons per square yard.
4. Surface Course:  1 1/2 inch average compacted thickness placed upon properly

compacted Intermediate Course.
5. Painting:  All markings as indicated on the drawings.

END OF SECTION
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SECTION 32 13 13
CONCRETE PAVING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concrete paving.
B. Concrete structure collars (manhole, catch basins, drains).

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete.
B. Section 31 22 00 - Grading.
C. Section 31 23 23  - Fill .
D. Section 32 11 23 - Aggregate Base Courses .
E. Section 32 12 16  - Asphalt Paving.
F. Section 32 17 13 - Concrete Wheelstops .

1.03 REFERENCE STANDARDS
A. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass

Concrete; 1991 (Reapproved 2009).
B. ACI 301 - Specifications for Structural Concrete; 2016.
C. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; 2000

(Reapproved 2009).
D. ACI 305R - Guide to Hot Weather Concreting; 2010.
E. ACI 306R - Guide to Cold Weather Concreting; 2016.
F. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement; 2020.
G. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2018a.
H. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete

Specimens; 2021.
I. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2021b.
J. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a

(Reapproved 2016).
K. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2019.
L. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving

and Structural Construction (Nonextruding and Resilient Bituminous Types); 2018.
M. ASTM D1752 - Standard Specification for Preformed Sponge Rubber Cork and Recycled PVC

Expansion Joint Fillers for Concrete Paving and Structural Construction; 2018.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on joint filler, admixtures, and curing compound.
C. Product Data: Manufacturer's data sheets on striping paint product to be used, including:

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.
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1.05 MOCK-UP
A. Construct and erect mock-up panel for architectural concrete surfaces indicated to receive

special treatment or finish as result of formwork.
1. Panel Size:  8 x 8 feet minimum.
2. Locate where directed .

B. Accepted mock-up panel is considered basis of quality for the finished work.  Keep mock-up
exposed to view for duration of concrete work.

C. Mock-up may not  remain as part of the Work.
1.06 QUALITY ASSURANCE

A. Perform work in accordance with ACI 301 .
B. Obtain cementitious materials from same source throughout.
C. Follow recommendations of ACI 305R when concreting during hot weather.
D. Follow recommendations of ACI 306R when concreting during cold weather.
E. Installer Qualifications:  Installer with minimum three years experience in similar projects.

1.07 ENVIRONMENTAL REQUIREMENTS
A. Do not place concrete when base surface temperature is less than 40 degrees F, or surface is

wet or frozen.
PART 2  PRODUCTS
2.01 PAVING ASSEMBLIES

A. Comply with applicable requirements of ACI 301.
B. Stndard Duty Concrete:  4,500 psi 28 day concrete, 4 inches thick. light broom finish.
C. Heavy Duty Pavement:  4,500psi 28 day concrete, thickness shown on the drawings, heavy

broom finish.
2.02 FORM MATERIALS

A. Form Materials:  As specified in Section 03 10 00, comply with ACI 301.
B. Joint Filler:  Preformed; non-extruding bituminous type (ASTM D1751) or sponge rubber or cork

(ASTM D1752).
1. Thickness:  1/4 inch.

2.03 REINFORCEMENT
A. Reinforcing Steel:  ASTM A615/A615M, Grade 80 (80,000 psi) yield strength; deformed billet

steel bars; unfinished.
B. Steel Welded Wire Reinforcement:  Plain type, ASTM A1064/A1064M; in flat sheets;

unfinished.
C. Fabricated Bar Mats:   Steel bar or rod mats per ASTM A184, using ASTM A615, Grade 60

steel bars.
D. Dowels:  ASTM A615/A615M, Grade 40 - 40,000 psi yield strength; deformed billet steel bars;

unfinished finish.
E. Hook Bolts:  ASTM A307, Grade A threaded bolts.
F. Bar Supports:  Bolsters, chairs, spacers, supporting, and fastening reinforcement bars, welded

with fabric and dowels in place.  Manufacture supports according to CRSI's Manual of Standard
Practice.
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2.04 CONCRETE MATERIALS
A. Obtain cementitious materials from same source throughout.
B. Cement:  ASTM C 150, Type I - Normal  portland type, grey color.

1. Acquire all cement for entire project from same source.
C. Supplementary Cementitious Materials:

1. Fly Ash:  ASTM C618, Type C or F may be used up to a maximum of 25% of the total
cementitious materials content in all concrete mixes, unless otherwise noted.

2. Ground Granulated Blast-Furnace Slag:  ASTM C989, Grade 100 or 120 maybe used up
to a maximum of 35% of the total cementitious material content in all concrete mixes,
unless otherwise noted.

3. The exact percentages shall be used on a successful test placement on the project site
D. Fine and Coarse Aggregates:  

1. ASTM C33, Class 3S, normal weight aggregates, uniformly graded, non-exceeding 1-1/2
inch nominal size.

2. ASTM C330, light weight aggregates.
3. Combined aggregate gradation for slabs shall be 8%-18% for large top size aggregate (1

1/2") or 8 - 22% for smaller top size aggregates (1" of 3/4") retained on each sieve below
the top size and above the No. 100.

4. Aggregate Supply:  Provide aggregate from one source of supply to maintain uniformity of
color size and shape.

E. Water:  Clean and not detrimental to concrete.
1. ASTM C94

F. Air-Entraining Admixtures:  ASTM C260/C260M.
1. Acceptable Manufacturers:

a. Air-Mix or Perma-Air, Euclid Chemical.
b. Sealtight AEA WR Meadows, Inc.
c. Darex AEA or Daravair, WR Grace Company.
d. Axim Italcmenti Group.
e. Promix.
f. Substitutions:  See Section 01 60 00 - Product Requirements .

G. Chemical Admixtures:  ASTM C494/C494M, Type A - Water Reducing.
1. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by

weight of cement.
2.05 ACCESSORIES

A. Curing Compound:  ASTM C 309, Type 1 , Class A.  
1. Clear waterborne membrane-forming curing compound.

a. Day Chem Rez Cure:  Dayton Superior Corporation
b. Diamond Clear Vox:  Euclid Chemical Co.
c. Safe-Cure Clear; Chem Masters

B. Bonding Compound:  Polyvinyl acetate or acrylic base complying with ASTM C 1059, type II.
C. Epoxy Adhesive:  ASTM C881

2.06 CONCRETE MIX DESIGN
A. Proportioning Normal Weight Concrete:  Comply with ACI 211.1 recommendations.
B. Concrete Strength:  Establish required average strength for each type of concrete on the basis

of field experience or trial mixtures, as specified in ACI 301.



24054.02 Tipp City Schools New
Bus Maintenance Building 
Construction Documents

Concrete Paving  32 13 13 - 4 
February 07, 2025

1. For trial mixtures method, employ independent testing agency acceptable to Architect for
preparing and reporting proposed mix designs.

C. Admixtures:
1. Use of admixtures: Admixtures, except air entraining mixture, are not allowed except with

permission of Architect.
2. Use air-entraining admixture in exterior exposed concrete unless otherwise indicated.

 Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at
point of placement having total air content with a tolerance of plus 1 - 1/2 percent with the
following limits:
a. Concrete structures and slabs exposed to freezing and thawing, deicer chemicals, or

hydraulic pressure(all above grade):
1) 6.0 percent(severe exposure) 3/4 inch max. aggregate
2) Other concrete (not exposed to freezing, thawing, or hydraulic pressure or to

receive a surface hardener: 2 percent to 4 percent air
3. NO calcium chloride will be permitted.

D. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates
recommended by manufacturer.

E. Normal Weight Concrete:
1. Compressive Strength, per ASTM C 39 at 28  days:  As scheduled .
2. Water-Cement Ratio:  Provide concrete for following conditions with maximum water-

cement (W/C) ratios as follows:
a. Subjected to deicer/watertight and freezing and thawing: W/C 0.45.
b. Subjected to brackish water, salt spray, or deicer: W/C 0.40

3. Slump Limits:  Proportion and mixes to result in concrete slump a point of placement as
follows:
a. Slump limit for concrete containing high-range water reducing admixture

(superplasticizers):  Not more than 8 inches after adding admixture to site-verified 2
to 3 inch slump concrete.

b. Ramps, slabs and sloping surfaces: Not more than 4 inches.
c. Reinforced foundation systems: Not less than 1 inch and not more than 4 inches.
d. Other concrete: Not less than 1 inch, not more than 4 inches.

2.07 MIXING
A. Transit Mixers:  Comply with ASTM C94/C94M.

1. When air temperature is between 85 degrees F and 90 degrees F, reduce mixing and
delivery time from 1 1/2 hour  to 75 minutes, and when air temperature is above 90
degrees F, reduce mixing and delivery time to 60 minutes.

2. Use set retarding admixtures during hot weather only when approved by Owner's
Representative.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify compacted subgrade is acceptable and ready to support paving and imposed loads.
B. Verify gradients and elevations of base are correct.

3.02 SUBBASE
A. See Section 32 11 23 for construction of base course for work of this Section.

3.03 PREPARATION
A. Moisten base to minimize absorption of water from fresh concrete.
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B. Coat surfaces of manhole and catch basin frames with oil to prevent bond with concrete
pavement.

3.04 FORMING
A. Place and secure forms to correct location, dimension, profile, and gradient.
B. Assemble formwork to permit easy stripping and dismantling without damaging concrete.
C. Place joint filler vertical in position, in straight lines.  Secure to formwork during concrete

placement.
3.05 REINFORCEMENT

A. Place reinforcement at midheight of slabs-on-grade.
B. Clean reinforcing of bond reducing material.
C. Arrange, space, and securely tie bars and bar supports to hold reinforcement to maintain

minimum cover of reinforcement.
D. Install weld wire fabric in length as long as practical.  Lap adjoining pieces at least one full

mesh and splices with wire.  Off set laps of adjoining width to prevent continuous laps in either
direction.

E. Interrupt reinforcement at expansion joints.
F. Place dowels to achieve pavement and curb alignment as detailed.

3.06 PLACING CONCRETE
A. Before placing concrete, inspect, and complete formwork installation, reinforcing steel, and

install items to be embedded or cast in.  Notify other trades to permit installation of their work.
1. Do not place concrete around manholes or other structures until they are at the required

finish elevation and alignment.
B. Moisten subbase to provide a uniform dampened condition at the time concrete is placed.
C. Place concrete in accordance with ACI 304R.
D. Ensure reinforcement, inserts, embedded parts, and formed joints are not disturbed during

concrete placement.
E. Place concrete continuously over the full width of the panel and between predetermined

construction joints.  Do not break or interrupt successive pours such that cold joints occur.
F. Consolidate concrete by mechanical vibrating equipment supplemented by rodding or tamping.

 Use equipment and procedures to consolidate concrete complying with ACI 309R.
3.07 JOINTS

A. General:  Construct contraction, construction and isolation joints true to line with faces
perpendicular to surface plan of concrete.  Construct transverse joints at right angles to the
centerline, unless otherwise indicated.
1. Align curb, gutter, and sidewalk joints.
2. When joining existing paving, place transverse joints to align with previously placed joints,

unless indicated otherwise
B. Construction Joint:  Set construction joints at side and end termination of paving at locations

where paving operations are stopped unless paving terminates at isolation joints.
1. Continue reinforcement across construction joints unless otherwise indicated.

C. Expansion Joints:
1. Place 1/4 inch  wide expansion  joints at 20 foot intervals unless otherwise indicated on

drawings and to separate paving from vertical surfaces and other components and in
pattern indicated .
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2. Form joints with joint filler extending from bottom of pavement to within 1/2 inch of finished
surface.

3. Furnish joint fillers in one-piece lengths for full width being placed wherever possible.
 Where more than one length is required lace or clip joint filler sections together.

4. Secure to resist movement by wet concrete.
D. Contraction Joints:  Provide weakened-plane contraction joints, section concrete into areas as

shown on Drawings.  Construct contraction joints for a depth of 1/4 of the concrete thickness.
1. Tooled Joints:  Form contraction joints in fresh concrete by grooving and finishing each

edge of joint with radiused jointer tool.
2. Inserts:  Form contraction joints by inserting premolded plastic, hardboard, or fiber strips

into fresh concrete until top surface of strip is flush with concrete.  Radius each joint edge
with a jointer tool.  Carefully remove strips after concrete has hardened.  Clean groove of
loose debris.

3. Provide joints at five (5) feet intervals if not indicated.
3.08 FINISHING

A. Nonslip Broom Finish (Ns-Brm-FN):  Apply nonslip broom finish to exterior concrete platforms,
steps, walks, curbs, gutters and ramps.
1. Immediately after float finishing, slightly roughen concrete by brooming with fiber bristle

broom, perpendicular to main traffic route unless otherwise indicated on drawing.
B. Area  Paving:  Light broom, texture perpendicular to pavement direction  unless otherwise

indicated on drawings.
C. Sidewalk Paving:  Light broom, texture perpendicular to direction of travel  with troweled and

radiused  edge 1/4 inch radius  unless otherwise indicated on drawing.
D. Curbs and Gutters:  Light broom, texture parallel to pavement direction.
E. Place curing compound on exposed concrete surfaces immediately after finishing.  Apply in

accordance with manufacturer's instructions.
3.09 TOLERANCES

A. Maximum Variation of Surface Flatness:  1/4 inch in 10 ft.
B. Maximum Variation From True Position:  1/4 inch.

3.10 FIELD QUALITY CONTROL
A. An independent testing agency will perform field quality control tests, as specified in Section 01

43 00 - Quality Assurance.
B. The owner will employ services of an independent testing agency to perform specified testing

and inspections
C. Provide free access to concrete operations at project site and cooperate with appointed firm.
D. Submit proposed mix design of each class of concrete to inspection and testing firm for review

prior to commencement of concrete operations.
E. Tests of concrete and concrete materials may be performed at any time to ensure compliance

with specified requirements.
F. Compressive Strength Tests:  ASTM C 39.  For each test, mold and cure three  concrete test

cylinders.  Obtain test samples for every 50 cu yd  or less of each class  of concrete placed in a
day or for each 3000 square feet of surface area placed..
1. Cure specimens on job site under same conditions at concrete it represents
2. Test one specimen at 7 days
3. Test one specimen at 28 days
4. Retain one specimen in reserve for later testing if required.
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G. Take one additional test cylinder during cold weather concreting, cured on job site under same
conditions as concrete it represents.

H. Slump:  ASTM C 143, one test for each concrete load at point of discharge, and one for each
set of compressive strength test specimens.

3.11 DEFECTIVE CONCRETE
A. Test Results:  The testing agency shall report test results in writing to Owner's Representative

and Contractor   within 24 hours of test.
B. Defective Concrete:  Concrete not conforming to required lines, details, dimensions, tolerances

or specified requirements.
C. Repair or replacement of defective concrete will be determined by the Owner's Representative.

 The cost of additional testing shall be borne by Contractor  when defective concrete is
identified.

D. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction
of Architect  for each individual area.

3.12 PROTECTION
A. Immediately after placement, protect pavement from premature drying, excessive hot or cold

temperatures, and mechanical injury.
B. Do not permit pedestrian or vehicular traffic over pavement until 75 percent design strength of

concrete has been achieved.
END OF SECTION
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SECTION 32 17 13
CONCRETE WHEELSTOPS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Precast concrete parking bumpers and anchorage.
PART 2  PRODUCTS
2.01 MATERIALS

A. Parking Bumpers:  Precast concrete, complying with the following:
1. Nominal Size: 7 inches  high, 10 inches  wide, 6 feet long.
2. Profile:  Manufacturer's standard.
3. Cement: ASTM C150, Portland Type I - Normal ; gray  color.
4. Concrete Materials:  ASTM C330/C330M aggregate, water, and sand.
5. Reinforcing Steel:  ASTM A615/A615M, deformed steel bars; unfinished, strength and size

commensurate with precast unit design.
6. Air Entrainment Admixture:  ASTM C260/C260M.
7. Concrete Mix:  Minimum 5,000 psi compressive strength after 28 days, air entrained to 5

to 7 percent.
8. Use rigid molds, constructed to maintain precast units uniform in shape, size and finish.

 Maintain consistent quality during manufacture.
9. Embed reinforcing steel, and drill or sleeve for two dowels.
10. Cure units to develop concrete quality, and to minimize appearance blemishes such as

non-uniformity, staining, or surface cracking.
11. Minor patching in plant is acceptable, providing appearance of units is not impaired.

B. Dowels: Steel, unfinished; 1/2 inch diameter, 24 inch long, pointed tip.
C. Adhesive:  Epoxy type.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install units without damage to shape or finish.  Replace or repair damaged units.
B. Install units in alignment with adjacent work.
C. Fasten units in place with 2 dowels per unit  set in anchor adhesive.

END OF SECTION
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SECTION 32 31 13
CHAIN LINK FENCES AND GATES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Posts, rails, and frames.
B. Wire fabric.
C. Barbed wire.
D. Concrete.
E. Accessories
F. Cantilever sliding gates and gate hardware.
G. Limestone Screenings.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete anchorage for posts.

1.03 REFERENCE STANDARDS
A. American Society of Civil Engineers ASCE-7 Wind Load Requirements..
B. ASTM A121 - Standard Specification for Metallic-Coated Carbon Steel Barbed Wire; 2013.
C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products; 2017.
D. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2016a.
E. ASTM A392 - Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric; 2011a

(Reapproved 2022).
F. ASTM A428/A428M - Standard Test Method for Weight (Mass) of Coating on Aluminum-Coated

Iron or Steel Articles; 2010 (Reapproved 2014).
G. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2018a.

H. ASTM F567 - Standard Practice for Installation of Chain-Link Fence; 2023.
I. ASTM F1043 - Standard Specification for Strength and Protective Coatings on Steel Industrial

Fence Framework; 2014.
J. ASTM F1083 - Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized)

Welded, for Fence Structures; 2013.
K. ASTM F1665 - Standard Specification for Poly(Vinyl Chloride)(PVC) and Other Conforming

Organic Polymer-Coated Steel Barbed Wire Used with Chain-Link Fence; 2008 (Reapproved
2013).

L. ASTM F2200 - Standard Specification for Automated Vehicular Gate Construction; 2014.
M. BHMA A156.3 - Exit Devices; 2020.
N. CLFMI CLF-SFR0111 - Security Fencing Recommendations; 2014.
O. CLFMI CLF 2445 - Product Manual; 1997.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on fabric, posts, accessories, fittings and hardware.
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C. Shop Drawings:  Indicate plan layout, spacing of components, post foundation dimensions,
hardware anchorage, and schedule of components.  See CLFMI CLF-SFR0111 for planning
and design recommendations.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with not less than three years of documented experience.
B. Installer:  Company with demonstrated successful experience installing similar projects and

products, with not less than five years of documented experience.
C. Comply with Chain Link Fence Manufacturers Institute “Product Manual”.
D. Provide Certificates:

1. stating Gate is manufactured in compliance with F 2200
2. stating the use of AWS D1.2 welding code

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Chain Link Fences and Gates:
1. Master Halco;  www.masterhalco.com
2. Merchants Metals;  www.merchantsmetals.com
3.     Gregory Fence;  www.gregorycorp.com
4.     Substitutions:  See Section 01 60 00 - Product Requirements

B. Cantilever Sliding Gates:
1. Master Halco;  www.masterhalco.com
2. Hoover Fence; www.hooverfence.com
3. Tymetal Corp; www.tymetal.com/
4. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 MATERIALS
A. ASTM A1011/A1011M, Designation SS; hot-rolled steel strip, cold formed to pipe configuration,

longitudinally welded construction, minimum yield strength of 50 ksi; zinc coating complying
with ASTM F1043 and ASTM F1083.

B. Concrete:  Comply with Section 03 3000 Cast-in-Place Concrete.
1. Footing:  Concrete is to extend a minimum 6 inches below bottom of post with weep

provided. Typical footing size as follows, if detail requires more, then detail shall prevail:
a. Intermediate posts:  minimum 12 inch diameter by 3'-6" below grade.
b. End, corner, pull posts 6 feet and lower:  minimum 14 inch diameter by 3'-6" below

grade.
c. Gate posts 6 feet wide leaf and smaller:  minimum 14 inch diameter by 4'-6" below

grade.
2.03 COMPONENTS

A. Framework:
1. 10'-0" high fence and under

a. Line Posts:  2.38 inch  diameter with .154 inch wall thickness
b. Corner and Terminal Posts:  2.88 inch  diameter with .203 inch wall thickness.

2. Over 10'-0" high fence
a. Line Posts:  2.875 inch  diameter with .203 inch wall thickness
b. Corner and Terminal Posts:  4.0 inch  diameter with .226 inch wall thickness.

3. Gate Post: The following sizes for single swing gates or on leaf of double gate:
a. Gate leaf up to 6 feet wide:
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1) Schedule 40,  2.875 inch diameter with .203 inch wall thickness
4. Top and Brace Rail:  1.66 inch  diameter with .140 wall thickness, plain end, sleeve

coupled.
5. Gate Frame:  1.66 inch diameter for welded fabrication.

a. Install pipe bracing as required to prevent gate from sagging.
B. Fabric:

1. General
a. 2 inch diamond mesh interwoven
b. Wire:  9 gage
c. Selvage:

1) Top:  Knuckle
2) Bottom: Knuckle

2. Tension Wire:  6 gage, 0.1920 inch thick steel, single strand.
a. Connectors:  12-1/2 gauge aluminum coated steel clips or 'Hog Rings' (11 gauge)
b. Spacing:  Note to exceed 18 inches

3. Tension Band (Bar):  3/16 inch  thick steel by 5/8 inch wide and 1 inch less than full height
of fabric.

4. Tension Strap:  0.11 inch  thick steel by 1 inch wide.
a. Spacing: One for each foot in height
b. Connection:  3/8 inch diameter carriage bolts

5. Tie Wire:  Aluminum alloy steel wire, 9 gage.
a. Spacing:

1) Intermediate Post:  Not to exceed 14 inches
2) Top Rail:  Not to exceed 24 inches

2.04 CANTILEVER SLIDING GATES
A. Top Track Internal Roller Design in accordance with ASTM F1184, Class 2.
B. Gate shall be fabricated using square aluminum members, ASTM B221, alloy and temper

6063-T6. Members shall be welded together forming a rigid one-piece frame integral with top
track.

C. Fabric:
1. 2 inch diamond mesh interwoven
2. Wire:  9 gauge
3. Selvage:

a. Top:  Knuckle
b. Bottom: Knuckle

D. Finish:
E. Gate leaf single opening

1. Gate shall have a minimum counterbalance length of 50% opening width.
2. Gate is to be designed to meet speicifed ASCE-7 windload requirements (30 mph typical)

with the gate in the closed and latched open condition.
3. Provide 2 track and wheel assemblies for each gate leaf.  Gates over 27 feet) in single

opening shall be shipped in 2 parts and field spliced with special attachments provided by
manufacturer.

4. Vertical uprights: 2 in. X 2 in. shall be made of aluminum welded to the gate frame, at
spacing less than 50% of the gate frame height and spaced at equal sections.

5. Square lateral support, 2in shall be welded to top horizontal rail.
6. Bottom rail shall consist of 2 in. X 4 in. Aluminum.

F. Top Track/Rail
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1. Gate track system shall be keyed to interlock into gate frame member.
2. Enclosed, combination one-piece track and rail, aluminum extrusion.
3. Track to withstand reaction load of 2,000 lb.

G. Gate Frame
1. shall include 2 adjustable galvanized steel cables (min. 1/4") per bay.
2. fabricated from 6063-T6 aluminum alloy extrusions
3. top member 3"x5" aluminum structural channel/tube and shall be keyed to interlock with

keyed track member
H. Truck Assembly:

1. Swivel type, zinc die cast, with 4 sealed lubricant ball bearing rollers, 2 in. in diameter by
9/16 in. in width, and 2 side rolling wheels to ensure truck alignment in track. Mount trucks
on post brackets using minimum 5/8 in. diameter plated ball bolts with selk sligning
capability and 1/2 in. shank. Design truck assembly to withstand same reaction load as
track.

I. Gate Hangers, Latches, Brackets, Guide Assemblies, and Stops:
1. Malleable iron or steel, galvanized after fabrication. Provide positive latch with provisions

for padlocking.
J. Bottom Guide Wheel Assemblies:

1. Each assembly shall consist of two 100mm (4 in.) diameter rubber wheels, straddling
bottom horizontal gate rail, allowing adjustment to maintain gate frame plumb and in
proper alignment. Attach one assembly to each guide post.

K. Gate Posts:
1. Posts shall be 4 in. hot-dipped galvanized steel square sections weighing over 10.8 kg/m

(7.04 lb/ft.) .
2. Pipe shall have a minimum 1.8 ounce/ft zinc coating meeting ASTM F1234.
3. Steel shall meet requirements of ASTM A500, Grade B with a minimum yield strength of

40,000 psi.
4. Provide 1 latch post and 2 support posts for single slide gate and 4 support posts for

double slide gates.
2.05 ACCESSORIES

A. Caps:  Cast steel galvanized; sized to post diameter, set screw retainer.
B. Fittings:  Sleeves, bands, clips, rail ends, tension bars, fasteners and fittings; steel.
C. Hardware for Single Swinging Gates:  180 degree hinges, 2 for gates up to 60 inches  high, 3

for taller gates; fork latch with gravity drop and padlock hasp  ; keeper to hold gate in fully open
position .

D. Hardware for Double Swinging Gates:  180 degree hinges, 2 for gates up to 60 inches  high, 3
for taller gates; drop bolt on inactive leaf engaging socket stop set in concrete, active leaf
latched to inactive leaf preventing raising of drop bolt, padlock hasp  ; keepers to hold gate in
fully open position .

E. Limestone Screenings: Crushed limestone passing through 1/4 inch screen.
2.06 FINISHES

A. Components (Other than Fabric):  Aluminum coated at 0.40 ounces per square foot, when
measured in accordance with ASTM A428/A428M.

B. Hardware:  Hot-dip galvanized to weight required by ASTM A153/A153M.
C. Accessories:  Same finish as framing.
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PART 3  EXECUTION
3.01 INSTALLATION

A. Install framework, fabric, accessories and gates in accordance with ASTM F567.
B. Place fabric on outside of posts and rails.
C. Set intermediate posts plumb , in concrete footings with top of footing 2 inches above finish

grade.  Slope top of concrete for water runoff.
D. Line Post Footing Depth Below Finish Grade:  ASTM F 567.
E. Corner, Gate and Terminal Post Footing Depth Below Finish Grade:  ASTM F 567.
F. Brace each gate and corner post to adjacent line post with horizontal center brace rail. Install

brace rail one bay from end and gate posts.
G. Provide top rail through line post tops and splice with 6 inch long rail sleeves.
H. Install center brace rail on corner gate leaves.
I. Do not stretch fabric until concrete foundation has cured 28 days.
J. Stretch fabric between terminal posts or at intervals of 100 feet maximum, whichever is less.
K. Position bottom of fabric 1/2 inches above finished grade.
L. Fasten fabric to top rail, line posts, braces, and bottom tension wire with tie wire at maximum 15

inches on centers.
M. Attach fabric to end, corner, and gate posts with tension bars and tension bar clips.
N. Install bottom tension wire stretched taut between terminal posts.
O. Do not attach the hinged side of gate to building wall; provide gate posts.
P. Install hardware and gate with fabric to match fence.
Q. Provide concrete center drop to footing depth and drop rod retainers at center of double gate

openings.
R. Compact limestone screenings beneath fence, 6" depth (minimum) , 6" width, centered on

fence.
1. Compact to 95  percent of maximum dry density.

3.02 CANTILEVER GATE INSTALLATION
A. Equipment in this section shall be installed in strict accordance with the company's printed

instructions unless otherwise shown on the contract drawings.
B. The gate and installation shall conform to ASTM F1184 standards for aluminum cantilever slide

gates, Type II, Class 2.
C. Ground clearance shall be 5 inches.

3.03 TOLERANCES
A. Maximum Variation From Plumb:  1/4 inch.
B. Maximum Offset From True Position:  1 inch.
C. Do not infringe on adjacent property lines.

END OF SECTION
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SECTION 32 92 19
SEEDING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Confirmation and evaluation of topsoil and grading by others.
B. Finish grading of topsoil
C. Hydroseeding, mulching and fertilizer.
D. Maintenance.

1.02 RELATED REQUIREMENTS
A. Section 31 22 00 - Grading:  Topsoil material.

1.03 DEFINITIONS
A. Weeds: Include, but not limited to, Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning

Glory, Rush Grass, Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle,
Nutgrass, Poison Oak, Blackberry, Tansy Ragwort, Bermuda Grass, Johnson Grass, Poison
Ivy, Nut Sedge, Nimble Will, Bindweed, Bent Grass, Wild Garlic, Perennial Sorrel, and Brome
Grass.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting: Convene two weeks  before starting work of this section.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Seed Certification: Contractor to provide documentation that seed is blue tag certified or

contains blue tag varieties. Indicate minimum purity and germination rates for each.
C. Seeding Schedule: Indicate dates for proposed seeding and existing lawn restoration. Correlate

with specified maintenance periods.
D. Topsoil samples: Furnish two (2) soil analysis results made by a qualified independent soil

testing agency stating percentages or organic matter, inorganic matter (silt, clay, and sand),
deleterious material, pH, and mineral and plant nutrient content of topsoil. First test shall occur
as a representative sample of the soil stockpile (see 32 2200 Grading). Second sample shall
occur after topsoil has been respread and prior to finish grading. Stockpiles and/or respread
soil showing differences in physical characteristics require different topsoil to be tested
separately.

E. Maintenance Data:  Include maintenance instructions, cutting method and maximum grass
height; types, application frequency, and recommended coverage of fertilizer .

1.06 REGULATORY REQUIREMENTS
A. Comply with regulatory agencies for fertilizer and  herbicide composition.

1.07 QUALITY ASSURANCE
A. Installer Qualifications: Company specializing in seeding with three (3) years experience  of

similar size projects.
1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver grass seed mixture in sealed containers.  Seed in damaged packaging is not
acceptable.  Deliver seed mixture in containers showing percentage of seed mix, year of
production, net weight, date of packaging, and location of packaging.
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B. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of
manufacturer.

1.09 PROJECT CONDITIONS
A. Utilities: Determine location of underground utilities and perform work in a manner that will

avoid possible damage. Hand excavate, as required. Maintain grade stakes set by others until
removal is mutually agreed upon by parties concerned. Note overhead lines for safety
purposes.

B. Fine Grading: When conditions detrimental to seed growth are encountered, such as rubble fill,
adverse drainage conditions, or obstructions, notify Contractor and Landscape Architect before
commencing work.

C. Provide topsoil as required to complete work
1.10 SEQUENCING AND SCHEDULING

A. Permitted seeding time: Seeding shall be performed from April 1 to May 15, or from August 15
to September 30. When permitted in writing by the Landscape Architect, seeding may be
performed outside of these limitations.

B. Notify Owner's Representative at least 72 hours prior to seeding to verify project conditions.
C. Coordination with planting: If planting of trees and shrubs is scheduled after lawn work, protect

lawn areas and promptly repair damage to lawns resulting from planting operations.
1.11 WARRANTY

A. Warrant lawns through specified lawn maintenance period to be a smooth and thick lawn, free
of weeds, ruts and eroded/bare areas larger than 8" square.

PART 2  PRODUCTS
2.01 SEED MIXTURE

A. Lawn
1. Turf Type Tall Fescue: 80% percent.

a. Provide equal portions of three to four varieties that have been evaluated by NTEP
within the last 5 years and was rated within the first group of Least Significant
Difference (LSD) in mean Turfgrass Quality.

b. Seed Growers: Mountain View Seeds, Landmark Turf and Native Seed, DLF
Pickseed, Seed Research of Oregon.

2. Perennial Ryegass: 10% percent.
a. Provide equal portions of variety that has been evaluated by NTEP within the last 5

years and was rated within the first group of Least Significant Difference (LSD) in
mean Turfgrass Quality.

b. Seed Growers: Mountain View Seeds, Landmark Turf and Native Seed, DLF
Pickseed, Seed Research of Oregon.

3. Kentucky Bluegrass: 10% percent.
a. Provide equal portions of one variety that has been evaluated by NTEP within the last

5 years and was rated within the first group of Least Significant Difference (LSD) in
mean Turfgrass Quality.

b. Seed Growers: Mountain View Seeds, Landmark Turf and Native Seed, DLF
Pickseed, Seed Research of Oregon.

B. Detention Basin Seed
1. Creeping Red Fescue: 30% percent.

a. Provide equal portions of three to four varieties that have been evaluated by NTEP
within the last 5 years and was rated within the first group of Least Significant
Difference (LSD) in mean Turfgrass Quality.
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b. Seed Growers: Mountain View Seeds, Landmark Turf and Native Seed, DLF
Pickseed, Seed Research of Oregon.

2. Perennial Ryegrass: 30% percent.
a. Provide equal portions of three to four varieties that have been evaluated by NTEP

within the last 5 years and was rated within the first group of Least Significant
Difference (LSD) in mean Turfgrass Quality.

b. Seed Growers: Mountain View Seeds, Landmark Turf and Native Seed, DLF
Pickseed, Seed Research of Oregon.

3. Chewings Fescue: 20% percent.
a. Provide equal portions of one variety that has been evaluated by NTEP within the last

5 years and was rated within the first group of Least Significant Difference (LSD) in
mean Turfgrass Quality.

b. Seed Growers: Mountain View Seeds, Landmark Turf and Native Seed, DLF
Pickseed, Seed Research of Oregon.

4. Annual Ryegrass: 20% percent.
a. Provide equal portions of one variety that has been evaluated by NTEP within the last

5 years and was rated within the first group of Least Significant Difference (LSD) in
mean Turfgrass Quality.

b. Seed Growers: Mountain View Seeds, Landmark Turf and Native Seed, DLF
Pickseed, Seed Research of Oregon.

2.02 SOIL MATERIALS
A. Topsoil:  Excavated from site, see Section 31 2200 Grading.

2.03 ACCESSORIES
A. Mulching Material:

1. Paper or Cellulose Mulch, made from recycled newsprint, applied at a rate between 1000 -
1200 pounds per acre.

2. Pelletized Mulch, composed of 20% recycled wood and 80% recycled paper, applied at
1100 to 1300 pounds per acre.

3. Combination Mulch, made from a mixture of wood and paper mulch.
4. Bonded Fiber Matrix
5. Oat or wheat straw, crimped, free from weeds, foreign matter detrimental to plant life, and

dry. Hay or chopped cornstalks are not acceptable.
B. Fertilizer: as indicated in analysis;or to the following or equal proportions

1. Nitrogen: [19] percent.
2. Phosphoric Acid: [19] percent.
3. Soluble Potash: 19 percent

C. Water:  Clean, fresh and free of substances or matter that could inhibit vigorous growth of
grass.
1. Contractor shall furnish necessary equipment attachments and accessories for adequate

irrigation of seeded areas.
D. Erosion Fabric:  Jute matting, open weave.
E. Pre-Plant Herbicide:  Syngenta Tenacity or equal.
F. Erosion Hydromulch:  Profile Products Flexterra HP-FGM.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that prepared soil base is ready to receive the work of this Section.
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B. Examine areas to receive lawns and grass for compliance with requirements and other
conditions affecting performance.

C. Proceed with installation only after unsatisfactory conditions have been corrected
D. Ensure SWPPP plan is adhered to and any areas with potential erosion issues are noted in the

pre-planting coordination meeting with the Landscape Architect. Any issues noted shall be
corrected as soon as is practicable prior to seeding.

E. Coordinate work with Landscape Contractor.
3.02 PREPARATION

A. Prepare subgrade in accordance with Section 31 22 00.
B. Place topsoil in accordance with Section 31 22 00.
C. Remove debris, roots, branches, and stones in excess of

1. Lawn: 1 inch
2. Detention Basin: 1.5 inch

D. Uniformly grade areas within project limits including adjacent transition areas.
1. Smooth finish surface within specified tolerances, grade in uniform levels or slopes

between points where elevations are shown and between points and existing grades. Roll
and rake, remove ridges, and fill depressions to meet finish grades.

2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface
tolerances.

3. Provide additional topsoil if required
4. Tolerances

a. Top Surface of Finish Grade: Plus or minus the following inches from required
elevation over 25 feet in any direction.
1) Lawn: 3/4 inch
2) Detention: 3/4 inch

3.03 FERTILIZING
A. Apply fertilizer Apply fertilizer in accordance with recommendations based on stockpile and

placed soil test results; or at a minimum rate of [0.5 pounds Nitrogen, 0.5 pounds Phosphorus,
0.5 pounds Potassium per thousand square feet].

B. Apply after smooth raking of topsoil and prior to roller compaction .
C. Do not apply fertilizer at same time or with same machine as will be used to apply seed.
D. Lightly water to aid the dissipation of fertilizer.

3.04 GENERAL SEEDING
A. Equipment

1. Seeding on Lawn Areas
a. Vredo, TurfCo, Brillon, Land Pride or Approved Equal

2. Hydroseeding Detention Basin Areas
a. Finn, Kincaid, Epic Manufacturing or Approved Equal

B. Method – General Seeding
1. Apply seed in two directions on a 30-degree angle at a rate equal to one-half the full

seeding rate in each direction.
2. Seed shall have no greater than 1/8” soil cover for optimum germination.
3. Roll seed bed with tow-behind roller less than one ton in weight. Hand tamp bed and

sidewalk edges as needed.
4. Apply Syngenta Tenacity herbicide or an approved equal with the active ingredient of

mesotrione (40% active ingredient) at a rate of 5 fluid ounces per acre.
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5. Install erosion control materials as specified on the site plan.
a. 70/30 wood fiber hydromulch at 2,000 pounds per acre
b. Profile Products Flexterra HP at 3,000 pounds per acre or higher based on

manufacturer’s recommendations for slope gradient
c. Straw at 4,000 pounds per acre and crimped in 2 directions after application

C. Seeding Rates
1. Seed shall be applied by a properly calibrated primary or hydroseeding apparatus at a rate

noted below per thousand square feet
a. Lawn Areas: 10 pounds;
b. Detention Basin: 8 pounds;

2. Apply seed evenly in two intersecting directions (passes) at 30-degree angles.
3. Do not seed areas in excess of that which can be mulched on same day.
4. Seed blends or mixtures with coated or treated seed shall be seeded at the specified rate

multiplied times 1.5 during the spring, summer, and dormant seeding windows.
5. Seed blends or mixtures planted during the dormant seeding window shall be seeded at

the specified rate multiplied times 1.25. If using coated or treated seed, additional
multiplier must also be used.

D. Planting Season
1. Spring Seeding: April 1st to May 15th

2. Fall Seeding: August 21st to October 15th

3. Dormant Seeding: August 21st to December 31st
E. Do not sow immediately following rain, when ground is too dry, or during windy periods.
F. Using caution to protect grades and other plant material, roll seeded area with roller not

exceeding 2000 lbs.
G. Immediately following seeding and compacting , apply mulch to a thickness of 1/8 inches . Crimp

or otherwise prevent blowing of mulch material (pin fabric, crimp, etc) Maintain clear of shrubs
and trees.

H. Apply water with a fine spray immediately after each area has been mulched.  Saturate to 2
inches  of soil.

I. Following germination, immediately re-seed areas without germinated seeds that are larger
than 8 by 8 inches until such time as the area achieves 95 percent coverage of desirable
turfgrass with no more than 5 percent weeds and/or bare areas.

J. Install Flexterra HP-FGM hydromulch, as recommended by the manufacturer, on seeded
slopes with a gradient of 10 percent and greater.

3.05 HYDROSEEDING
A. Mix seed specified, fertilizer, and pulverized mulch in water, using equipment specifically

designed for hydroseed application. Continue mixing until uniformly blended into homogeneous
slurry suitable for hydraulic application.

B. Apply slurry uniformly to all areas to be seeded. Rate of application as required to obtain
specified seed sowing rate as noted above.

C. Apply water with a fine spray immediately after each area has been mulched. Saturate to 2
inches of soil.

D. Following germination, immediately re-seed areas without germinated seeds that are larger
than 8 by 8 inchesuntil such time as the area achieves 95 percent coverage of desirable
turfgrass with no more than 5 percent weeds and/or bare areas.
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3.06 RECONDITIONING EXISTING LAWNS
A. Recondition existing lawn areas damaged or left unmanaged by Contractor's operations

including, but not limited to, storage of materials and equipment and movement of vehicles.
Also recondition existing lawn areas where minor regrading, filling of low spots and removal of
humps, is required for a smooth, level lawn.

B. Remove diseased and unsatisfactory lawn areas; do not bury into soil. Remove topsoil
containing foreign materials resulting from construction, including but not limited to, oil
drippings, stone, gravel or other loose materials.

C. Using a lawn aerator, aerate the soil to disrupt a minimum of 3 percent of the surface area at a
minimum depth of 3 inches.

D. Remove weeds by hand or with a selective chemical weed killer as required.
E. Mow lawn short (1-1.5") and slice seed at a rate of 50 percent of the specified seeding rate

based on location of lawn area. Bare spots should be treated at the rate recommended for new
seeding. After seed is deposited, top dress the lawn/seed area with compost to lightly cover the
seed and water in well.

F. Discourage foot traffic and keep soil moist until seed germination.
1. Prime Areas: Install snow fence around the perimeter of the area to discourage foot traffic

and keep soil moist until seed germination.
3.07 PROTECTION

A. Cover seeded slopes where grade is 4 inches per foot or greater with Flexterra HP-FGM at a
depth equal to or greater than 1/4 inch.

3.08 REPAIR AND RESTORATION
A. Contractor to maintain the original grades of the slopes after commencement of planting

operations and during the maintenance period. Damage to the finished surface shall be
promptly repaired. In the event erosion occurs from rainfall or other causes such damage shall
be promptly repaired after each occurrance during the maintenance period and documented
through field reports submitted to Owner and Architect . Ruts, ridges, tracks, and other surface
irregularities shall be corrected and areas replanted where required prior to final acceptance by
Landscape Architect. Utilize straw bales or wattles to mitigate water eroding slopes, protect
area until establishment then remove or move down to establish additional areas.

B. Plant Materials: If damaged due to this work, replace with vegetation of equivalent species and
size.

3.09 MAINTENANCE
A. Provide maintenance at no extra cost to Owner; Owner will pay for water.
B. See Section 01 70 00 - Execution Requirements, for additional requirements relating to

maintenance service.
C. Maintain seeded areas immediately after placement until grass is well established and exhibits

a vigorous growing condition, but not less than the following periods:
1. Seeded lawns: Until the date of Final Acceptance by Owner's Representative or as long

as may be necessary to produce a uniform stand of grass.
a. When full maintenance period has not elapsed before the end of the growing season,

or if the lawn is not fully established, the maintenence period shall continue into the
next growing season

D. For the purpose of establishing an acceptable standard, scattered bare spots, none of which is
larger than 8 inches by 8 inches, will be allowed up to a maximum of 5 percent of the lawn
area. Areas not meeting this requirement will be reseeded on an ongoing basis until this
performance standard has been achieved.
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E. Mow grass at regular intervals to maintain at a maximum height of 3 inches.  Do not cut more
than 1/3 of grass blade at any one mowing.

F. Neatly trim edges and hand clip where necessary.
G. Immediately remove clippings after mowing and trimming.
H. Water to prevent grass and soil from drying out.
I. Roll surface to remove minor depressions or irregularities.
J. Control growth of weeds.  Apply herbicides in accordance with manufacturer's instructions.

 Remedy damage resulting from improper use of herbicides.
K. Immediately reseed areas that show bare spots.
L. Protect seeded areas with warning signs during maintenance period.

END OF SECTION
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SECTION 33 52 01 

 LIQUID FUEL DISTRIBUTION - GENERAL PIPING REQUIREMENTS 

 

 

PART 1 - GENERAL 

 

1.01 SUMMARY 

 A. Section Includes:  Provision of piping systems as detailed on Drawings and as specified 
herein.    

  B. Related Sections: 

 1. Section 33 56 13:  Fuel-Storage Tanks 

 

1.02 QUALITY ASSURANCE 

 A. NFPA-30, Flammable and Combustible Liquids Code  

 B. Material standards: 

 1. UL listing of all products for use with gasoline and diesel fuel; 

 2. Malleable Iron Threaded Fittings, Class 150 and 300; 

 3. ASTM A53-94: Specifications for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated 
(Galvanized) Welded and Seamless, for Ordinary Uses; and 

 4. ANSI B31: American National Standard Code for Pressure Piping. 

 

PART 2 - PRODUCTS (NOT APPLICABLE) 

 

PART 3 - EXECUTION 
 

3.01 PIPING SYSTEMS – GENERAL 

 A. The following applies to all piping systems provide under this Contract, except where 
otherwise noted:  

 1. Piping systems shall be installed with adequate provisions made for expansion and to 
prevent stresses on valves and equipment.  Provide adequate pipe anchors and guides 
and support from structure. 

 2. Pitch piping to drain and make provisions to drain piping to the satisfaction of Owner or 
A/E.  Provide auxiliary drains where necessary.  

 3. Provide unions or flanges at each final connection and at each piece of equipment. 
Piping shall be arranged and unions and flanges located to permit easy cleaning.   

 4. Make connections to equipment as recommended by the manufacturer or as specified 
on Drawings.  

 5. Piping shall be arranged in accordance with best standards of trade with risers plumb.  

 6. Ball valves shall be sized appropriately for system and located as specified on 
Drawings.  
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END OF SECTION 
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SECTION 33 56 13 

FUEL-STORAGE TANKS 
 

 

PART 1 - GENERAL 

 

1.01 SUMMARY 

 A. Section Includes: Provision of a complete fueling system, including all items of equipment 
including tanks, piping, pumps, dispensers, shut-off valves, fittings, unions, etc.   

 B. System shall consist of, but not be limited to, the following items:   two double wall steel U.L.-
142 listed aboveground fuel-storage tanks with multiple tank connections, vents, saddles for 
support, interstitial monitor port, crane lifting lugs, gauges, alarm, and pipe supports.  

 C. Related Sections: 

 1. Section 09 91 13:  Exterior Painting 

 

1.02 SUBMITTALS 

 A. Refer to Section 01 33 00 for additional submittal requirements. 

 B. Submit manufacturer’s product data, installation details, and shop drawings for all pieces of 
equipment. 

C. Submit Contractor’s Ohio State Fire Marshal’s Office Tank Installer Certification (per OAC 
1301: 7-9-11).  Contractor shall have at least one certified tank installer on site during 
installation of aboveground storage tanks and associated components, including all Work of 
Section 33 56 13. 

 
D. Safety Data Sheets for materials and supplies listed in Hazard Communication Standard (29 

CFR 1926.59) and new materials. 
 

1.03 DELIVERY, STORAGE, AND HANDLING 

 A. Deliver material in its original shipping containers. 

   B. Store material in original containers in a dry space off the ground, covered, and secured. 

  C. Handle items to prevent damage to both equipment and finishes. 

 

1.04  LICENSES, PERMITS, AND CERTIFICATIONS 

Maintain current licenses, permits, and certifications as required by applicable federal, state, or 
local jurisdictions for Work of this Contract.  Contractor is responsible for submittal and cost of all 
required licenses, permits, and certifications. 

 

1.05  CERTIFICATE OF PLAN APPROVAL 

A. Submit Drawing(s) for Plan Approval to Ohio Department of Commerce, Division of Industrial 
Compliance and Division of State Fire Marshal.  Obtain Certificate(s) of Plan Approval and 
associated Addenda and post them as required by Ohio Basic Building Code. 

B. Fees for plan examination(s) shall be included in Bid. 
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1.06  INSPECTION 

A. Work shall be inspected by Ohio Department of Commerce, Division of Industrial Compliance 
and Division of State Fire Marshal, by applicable Inspector noted on “Certificate of Plan 
Approval.” 

B. Upon completion of Work, furnish to A/E a Certification of Inspection and Approval from said 
Inspector(s) before requesting final payment. 

C. Fee for all required inspections shall be included in Bid. 

 

1.07  ORDINANCES, REGULATIONS, AND CODES 

A. Work shall be completed in strict compliance with federal, state, and local ordinances and 
regulations in force at time of execution of Contract including Ohio Basic Building Code and 
any local codes or ordinances as interpreted by local authorities having jurisdiction. 

B. Update of fuel dispenser weight and measures stickers shall be obtained from local authority 
at completion of Work. 

 

PART 2 – PRODUCTS 

 

2.01 MANUFACTURERS 

 A/E’s design and estimate are based on equipment and manufactures listed in documents or, if 
compatible, equal. 

 

2.02 ABOVEGROUND STORAGE TANK 

 A. Storage tank shall be a UL-142 Flameshield double wall aboveground tank for storage of 
petroleum products at near atmospheric pressure. Size and number of tanks shall be provided 
as specified on Drawings.  

  B. Primary and secondary tanks shall be manufactured in accordance with Steel Tank Institute 
standard for double wall design and meet SwRi97-04 2-hour fire test. 

  C.  Listed assembly shall meet requirements for “Protected” tank as defined by UFC Article 79 
and “Fire resistant” tanks as defined by Underwriters Laboratories including impact resistance, 
ballistics protection, and hose stream resistance criteria.  

  D. Tank shall consist of an inner steel wall, encased by lightweight thermal insulation material, 
and an outer steel wall.  

 E. Outer steel wall shall be UL-142 listed for secondary containment and capable of providing a 
minimum 110 percent containment of the primary storage content.  

 F. A legible UL-142 label shall be affixed to side of aboveground storage tank.  

 G. Steel outer wall of tank shall be coated to prolong weather resistance and to further reduce 
maintenance needs. 

 H. Storage tank and supports shall be delivered as a complete UL listed unit. Provide a minimum 
of 6-inch clearance from bottom of tank to top of concrete pad to provide adequate visual 
inspection of bottom of tank.  
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 I. Storage tank and supports shall meet requirements for seismic zone 2b per Uniform Building 
Code requirements. 

 J. Tank shall be designed for use aboveground and include integral secondary containment, and 
provide a minimum 2-hour fire rating.   

  K. Tank manufacturer shall provide detailed shop drawings for submittal to State Fire Marshal's 
Office. 

  L. Permanent decal signs shall be provided to indicate tank contents and "No Smoking".  Include 
decal or permanent signage to give operating instructions for dispenser and what to do in the 
event of an emergency.  Signage shall meet Ohio Fire Code Requirements.  

  M. Installation of aboveground storage tank shall meet requirements of Ohio Fire Code and 
NFPA-30 and 30A, for installation of a UL-142 storage tank.  

  N. Tanks shall be coated on outer steel wall to prolong weather resistance by painting.  Color 
shall be white.  

  O. Provide a 30-year limited warranty against leakage from secondary containment tank, and 
failure of primary tank caused by cracking, breakup or collapse.  A 30-year warranty that tank 
was fabricated in accordance with requirements of UL-142 aboveground storage tank 
manufacturing standards of Underwriter's Laboratories.  A 1-year warranty against failure due 
to defective materials and workmanship for one year following date of delivery of tank to job 
Site. 

  P. Tanks shall be provided as specified on Drawing(s).  

  Q. 500 Gallon tank shall be furnished with galvanized stair platform (per Drawing). 

  R. Tank Piping Connections: Welded in place standard screwed fittings with double tapped 
reducer bushings.  

  S. Equal Manufacturers: Hamilton Tanks; Stanwade Metal Products, Inc.; and Modern Welding 
Company of Ohio.  

 

2.03 PIPING AND FITTINGS 

 A. Steel Pipe: ASTM A53, black steel schedule 40, threaded. 

 B. Fittings: ANSI B16.3 screwed 150 lb black malleable iron. 

 C. Piping material shall meet NFPA 30 requirements. 

 

2.04 CLOCK GAUGE 

Morrison Brothers Company Model 918.  Clock style gauge with built-in high level warning alarm.  
Clock face shall read in gallons and be calibrated to tank size indicated on drawings. Equal 
Manufacturers: Franklin Fuel Systems and OPW Fuel Management Systems. 

 

2.05 OVERFILL PREVENTION VALVE 

  Morrison Brothers Company Model 9095 A AST Overfill Prevention Valve, 2-inch size with 4-inch 
NPT.  Provide necessary adaptors.  Provide drop tube to proper length.  Equal Manufacturers: 
Franklin Fuel Systems and OPW Fuel Management Systems. 
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2.06 EXTERNAL EMERGENCY VALVE 

  Morrison Brothers Company Model 346 DI.  Ductile iron body, cap, seat, and wing arm, Viton 
encapsulated teflon o-ring, teflon gasket, and stainless steel spring.  Threaded.  Equal 
Manufacturers: Franklin Fuel Systems and OPW Fuel Management Systems. 

 

2.07 DROP TUBE 

 Morrison Brothers Company Model 419 Series.  Coordinate length with tank diameter.  Equal 
Manufacturers: Franklin Fuel Systems and OPW Fuel Management Systems. 

 

2.08 BALL VALVE 

 Apollo Series 70.  Equal Manufacturers: Jomar, Morrison, OPW, Watts, Jenkins, Hammond, and 
Nibco. 

 

2.09 SOLEDNOID VALVE  

 Solenoid valve shall be by Automatic Switch Company (ASCO), UL listed for combustion systems, 
all brass construction.  Unit to be line size and AGA listed.  Unit shall be normally closed (closed 
when de-energized).  Unit shall have Viton seals.  Equal Manufacturers: Morrison Brother 
Company, Franklin Fuel Systems, and OPW Fuel Management Systems. 

 

2.10 DISPENSING EQUIPMENT  

 A. 10,000 gallon AST - Pump 
 
1. Fill Rite FR310V, 115-230V AC remote transfer pump, 1” NPT outlet. 
 
2. Shall be constructed of painted cast iron.  
 
3. Shall have flow capacity of 35 GPM. 
 
4. Shall be gasoline and diesel compatible and up to 15 percent by volume of ethanol, 

methanol, or MTBE.  UL listed with NTEP Certificate of Conformance. 
 
B. 500 gallon AST - Pump 
 

1. Fill Rite FR713V, 115V AC remote transfer pump, 0.75” NPT outlet. 
 
2. Shall be constructed of painted cast iron.  
 
3. Shall have flow capacity of 20 GPM. 
 
4. Shall be gasoline and diesel compatible and up to 15 percent by volume of ethanol, 

methanol, or MTBE.  UL listed with NTEP Certificate of Conformance.   
 
C. Dispensers 

 
1. Fill Rite FR902CRU, 110V AC heavy-duty remote single-hose fuel dispenser, 

mechanical meter, and integral nozzle holder. 
 
2. Mounting bracket shall be Fill Rite KIT902MB, constructed of powder-coated steel. 

Bracket shall be fastened to factory installed mounting lugs; coordinate locations of 
mounting lugs with tank manufacturer. 
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3. Cabinet shall be powder-coated steel.   
 
4. Furnish with break-off valve, solenoid valve, easy to read mechanical display, hose, and 

nozzle. 
 
5. Gasoline and diesel compatible and up to 15 percent by volume of ethanol, methanol, 

or MTBE.  UL listed with NTEP Certificate of Conformance. 
 

D. Unless specified otherwise, equal dispensers and pumps by Tokheim, Gilbarco, Gasboy, or Bennett 
may be provided at Contractor’s option. 
 

2.11 DISPENSER HOSE  

 Hose from the dispensing unit mounted on tank to the nozzle shall be Goodyear Model Flexsteel-
Hardwall 1-inch size petroleum dispensing hose. Hose shall meet approval of UL 330 and ULC. 
Branding shall read:  Goodyear 559N, Made in USA. 1” UL, ULC. Listed Flexsteel Hardwall 
Gasoline Hose.  Cover shall be black. Hose length shall be 18 feet long.  Equal Manufacturers:  
Morrison Brothers Company, Franklin Fuel Systems, and OPW Fuel Management Systems. 

 

2.12 HOSE RETRIEVER  

 Pemco cast iron hose retriever Model 360P.   Equal Manufacturers: Franklin Fuel Systems and 
OPW Fuel Management Systems. 

 

2.13 OVERFILL ALARM 

 Omntec RAS-series remote annunciator with IB-RAS remote annunciator interface board.  Equal 
Manufacturers: Veeder-Root Gilbarco, Franklin Fueling Systems and OPW Fuel Management 
Systems. 

 

2.14 EMERGENCY VENTING 

 Morrison Brothers Company Model 244 series 6-inch size emergency vent with venting capacity 
as required for specific tank it is serving.  Exact model of vent shall as required by tank 
manufacturer.  Provide a primary and secondary emergency vent on aboveground tanks.  Provide 
vent per manufacturer’s recommendations.  Equal Manufacturers:  Franklin Fuel Systems and 
OPW Fuel Management Systems. 

 

2.15 PRODUCT IDENTIFICATION TAGS 

  Provide 20 gauge stainless steel tags attached to fill pipe (not fill cap).  Tag shall be large enough 
to be stamped with: 

 1. Tank number; 

 2. Fuel type; 

 3. Octane rating; and  

 4. Gallonage capacity of tank.  

 

2.16 DISPENSER NOZZLE  
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OPW Model 7H automatic shut off nozzle.  Nozzle shall automatically close and be for proper 
dispensing of gasoline or diesel fuel as required.  Body shall be constructed of aluminum with Teflon 
packing and a Viton disc. Inlet size to be 1-inch NPT.  Equal by Morrison Brothers Company, 
Gasboy, Bennett, Tokheim, or Gilbarco may be provided at Contractor's option. 

 

2.17 COMBINATION VENT/OVERFILL ALARM 

 Morrison Brothers Company Model 922 combination 2-inch pressure vacuum vent overfill alarm.   
Equal Manufacturers:  Franklin Fuel Systems and OPW Fuel Management Systems. 

 

2.18 REMOTE FILL/SPILL CONTAINER 

A. 10,000 gallon AST - Morrison Brothers Company Model 515 remote steel spill container with 
15-gallon capacity, lockable hinged cover and push drain.  Equal Manufacturers: Franklin 
Fuel Systems and OPW Fuel Management Systems.  
 

B. 500 gallon AST - Morrison Brothers Company Model 518 steel spill container with 7.5-gallon 
capacity, lockable hinged cover and push drain.  Equal Manufacturers: Franklin Fuel Systems 
and OPW Fuel Management Systems.  

 

2.20 LEAK DETECTION SYSTEM 

A. Omntec Proteus-K OEL8000IIIK4-5 Automatic Tank Gauging and Leak Detection System with 
printer.  Equal Manufacturers: Veeder-Root Gilbarco, Franklin Fueling Systems and OPW 
Fuel Management Systems. 

  
B. Liquid Sensor:  BX-LWS Series Liquid Float Sensor shall continually monitor presence of 

water or hydrocarbons inside interstitial space of storage tank. 
 

C. Inventory Probe:   MTG-RS Series Magnetostrictive (MAG) In-Tank Probe for inventory control 
and shall monitor for presence of water. 

 

PART 3 - EXECUTION 

 

3.01 INSTALLATION 

 A. Install tank according to manufacturer’s recommendations. 

 B. Paint (per Section 09 91 13) all exposed piping and miscellaneous steel at tank.  Color shall 
be white. 

 END OF SECTION 

February 07, 2025
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