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SECTION 00 11 13 
ADVERTISEMENT FOR BIDS 

 
NOTICE IS HEREBY GIVEN, that sealed proposals, are sought and requested by Tioga Downs Racetrack 
LLC (hereinafter called "owner"), for the provision and installation/construction of the following Project: 
 

Reception Center Facility, Nichols, New York. 
 

Sealed Proposals are requested for a single prime contract for General Trades, Mechanical, Plumbing, Fire 
Protection, and Electrical work in accordance with Drawings, Project Manual, and other Bidding and Contract 
Documents prepared by AJH Design, 111 East 14th Street, Elmira Heights, NY 14903. 
 
Sealed bids will be received by the Owner until Tuesday, May 21, 2024 at 2:00 P.M., at AJH Design 111 
East 14th Street, Elmira Heights, New York 14903. 
 
Bidders wishing to submit a bid prior to the above date can deliver the bid package to AJH Design, 111 East 
14th Street, Elmira Heights, New York 14903. 
 
The Bidding Documents and Forms of Proposals may be examined at the following: 

AJH Design, 111 East 14th Street, Elmira Heights, NY 14903. 
Builder’s Exchange of Rochester, 180 Linden Oaks, Suite 100, Rochester, NY 14625-2837 
 
Associated Building Contractors, 15 Belden Street, Binghamton, NY 13903 
 
Construction Industry Exchange of South Central New York, Inc., Mark Twain Building, Suite 202, 147 
Gray Street, P.O. B ox 1177, Elmira, New York 14902. 

 
McGraw-Hill Construction, 3315 Central Ave, Hot Springs, AR, 71913 
http://dodgeprojects.construction.com 

 
Southern Tier Builders Association, 65 East Main Street, Falconer, NY 14733. 

 
Syracuse Builders Exchange, 6563 Ridings Rd., Syracuse, NY 13206  

Construction Journal, 20 Farrell Street, South Burlington, VT 05403, Contact 
Erica France 772-781-2141, efrance@constructionjournal.com. 

 
As bid security, each bid shall be accompanied by a certified check or Bid Bond made payable to the Owner 
in the amount of five percent (5%) of the total of base bid and all alternates, in accordance with the terms 
described in the instructions to bidders. 
 
Copies of the contract documents may be obtained at the office of AJH Design, 111 East 14th Street, Elmira 
Heights, NY 14903, phone (607) 737-4638, fax (607) 767-6115 for a fee of $100.00 made payable to Toga 
Downs Racetrack LLC.  Digital (PDF) copies of the documents may be obtained at no cost by contacting 
AJH Design by calling or emailing: (607) 737-4638 or info@ajh-design.com.  Each plan holder shall provide 
an email address and phone number for receipt of addenda. 
 
If mailing is requested, a separate check of $35 made payable to Toga Downs Racetrack LLC is required to 
cover postage and handling. 
 
All checks for deposit of Contract Documents and shipping shall be made payable to Tioga Downs 
Racetrack, LLC. 
 
 
 

http://dodgeprojects.construction.com/
http://dodgeprojects.construction.com/
mailto:efrance@constructionjournal.com
mailto:info@ajh-design.com
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All Prime Contract Bidders who have paid the aforesaid deposit for an entire set of Bidding and Contract 
Documents and have submitted a bid with required bid security; and return such sets to AJH Design in good 
condition within thirty (30) calendar days after the award of contract or rejection of bids, shall receive a 
refund of the full amount of such deposit.  Any non-bidder may be refunded his deposit only upon returning 
plans and specifications prior to the bid opening.  Postage and handling are not refundable. 
 
A pre-bid conference for all bidders will be held on Tuesday, April 30th, 2024, at 10:00 AM at 2384 West 
River Road, Nichols, New York 13812 for the purpose of considering questions posed by bidders.  All 
interested parties should attend.  This conference will assemble within the facility in front of the County Fair 
Buffet Restaurant. 
 
All questions prior to bid opening must be received by the close of business on Monday, May 13, 2024. 
Questions shall be directed to David R. Adams at AJH Design, (607) 737-4638, email dadams@ajh-
design.com. 
 
The Owner requires that all bids shall comply with the bidding requirements specified in the Instructions to 
Bidders.  The Owner, at his discretion, may waive informalities in bids, but is not obligated to do so, nor 
does this represent that he will do so. The Owner also reserves the right to reject any and all bids.  Under no 
circumstances will the Owner waive any informality which, by such waiver, would give one Bidder a 
substantial advantage or benefit not enjoyed by all other Bidders.  No Bidder may withdraw his Bid before 
thirty (30) days after the actual date of the opening thereof, unless a mistake due to error is claimed by the 
Bidder in accordance with the Instructions to Bidders. 
 
No proposal may be withdrawn within thirty (30) days after the date set for the opening thereof. 
 

This project requires a minimum (MWBE) Minority and Women Owned Business Enterprise 
participation of 30% of the total contract value.  The prime contractor shall be responsible to provide 
goods and services utilizing Minority and Women Owned Business Enterprises in quantities to meet 
the minimum requirement. 
 
The Tioga Downs Racetrack LLC is an equal opportunity employer. Minority Business Enterprises (MBE) 
and Women’s Business Enterprises (WBE) are encouraged to submit a bid. 
 
Tioga Downs Racetrack, LLC 
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DEFGHIJ�K���LJMGNGFGONPQ�KRK�STUUTVW�XYZ[\]V̂_�TVZ̀[U]�̂a]�STUUTVW�b]c[Td]\]V̂_�eVU�̂a]�fdYgY_]U�hYV̂deẐ�XYZ[\]V̂_i�ja]�STUUTVW�b]c[Td]\]V̂_�ZYV_T_̂�Yk�̂a]�eUl]d̂T_]\]V̂�Yd�TVlT̂êTYV�̂Y�mTUn�oV_̂d[ẐTYV_�̂Y�STUU]d_n�_[gg̀]\]V̂edp�TV_̂d[ẐTYV_�̂Y�mTUU]d_n�̂a]�mTU�kYd\n�eVU�eVp�Ŷa]d�mTUUTVW�kYd\_i�ja]�fdYgY_]U�hYV̂deẐ�XYZ[\]V̂_�ZYV_T_̂�Yk�̂a]�[V]q]Z[̂]U�kYd\�Yk�rWd]]\]V̂�m]̂s]]V�̂a]�tsV]d�eVU�hYV̂deẐYd�eVU�̂aê�rWd]]\]V̂u_�vqaTmT̂_n�hYVUT̂TYV_�Yk�̂a]�hYV̂deẐ�wx]V]dèn�y[gg̀]\]V̂edp�eVU�Ŷa]d�hYVUT̂TYV_zn�XdesTVW_n�yg]ZTkTZêTYV_n�è̀�rUU]VUen�eVU�è̀�Ŷa]d�UYZ[\]V̂_�]V[\]dê]U�TV�rd̂TZ̀]�{�Yk�̂a]_]�oV_̂d[ẐTYV_iQ�KR|�X]kTVT̂TYV_�_]̂�kYd̂a�TV�̂a]�x]V]dè�hYVUT̂TYV_�Yk�̂a]�hYV̂deẐ�kYd�hYV_̂d[ẐTYVn�Yd�TV�Ŷa]d�fdYgY_]U�hYV̂deẐ�XYZ[\]V̂_�egg̀p�̂Y�̂a]�STUUTVW�XYZ[\]V̂_iQ�KR}�rUU]VUe�ed]�sdT̂̂]V�Yd�WdegaTZ�TV_̂d[\]V̂_�T__[]U�mp�̂a]�rdZaT̂]Ẑn�saTZan�mp�eUUT̂TYV_n�U]̀]̂TYV_n�Z̀edTkTZêTYV_n�Yd�ZYdd]ẐTYV_n�\YUTkp�Yd�TV̂]dgd]̂�̂a]�STUUTVW�XYZ[\]V̂_iQ�KR~�r�STU�T_�e�ZY\g̀]̂]�eVU�gdYg]d̀p�]q]Z[̂]U�gdYgY_è�̂Y�UY�̂a]��Yd��kYd�̂a]�_[\_�_̂Tg[̀ê]U�̂a]d]TVn�_[m\T̂̂]U�TV�eZZYdUeVZ]�sT̂a�̂a]�STUUTVW�XYZ[\]V̂_iQ�KR��ja]�Se_]�STU�T_�̂a]�_[\�_̂ê]U�TV�̂a]�STU�kYd�saTZa�̂a]�STUU]d�Ykk]d_�̂Y�g]dkYd\�̂a]��Yd��U]_ZdTm]U�TV�̂a]�STUUTVW�XYZ[\]V̂_n�̂Y�saTZa��Yd��\ep�m]�eUU]U�Yd�U]̀]̂]U�mp�_[\_�_̂ê]U�TV�r̀ ]̂dVê]�STU_iQ�KR��rV�r̀ ]̂dVê]�STU�wYd�r̀ ]̂dVê]z�T_�eV�e\Y[V̂�_̂ê]U�TV�̂a]�STU�̂Y�m]�eUU]U�̂Y�Yd�U]U[Ẑ]U�kdY\n�Yd�̂aê�UY]_�VŶ�ZaeVW]n�̂a]�Se_]�STU�Tk�̂a]�ZYdd]_gYVUTVW�ZaeVW]�TV�̂a]��Yd�n�e_�U]_ZdTm]U�TV�̂a]�STUUTVW�XYZ[\]V̂_n�T_�eZZ]ĝ]UiQ�KR��r��VT̂�fdTZ]�T_�eV�e\Y[V̂�_̂ê]U�TV�̂a]�STU�e_�e�gdTZ]�g]d�[VT̂�Yk�\]e_[d]\]V̂�kYd�\ê]dTè_n�]c[Tg\]V̂n�Yd�_]dlTZ]_n�Yd�e�gYd̂TYV�Yk�̂a]��Yd�n�e_�U]_ZdTm]U�TV�̂a]�STUUTVW�XYZ[\]V̂_iQ�KR��r�STUU]d�T_�e�g]d_YV�Yd�]V̂T̂p�saY�_[m\T̂_�e�STU�eVU�saY�\]]̂_�̂a]�d]c[Td]\]V̂_�_]̂�kYd̂a�TV�̂a]�STUUTVW�XYZ[\]V̂_iQ�KR��r�y[m�mTUU]d�T_�e�g]d_YV�Yd�]V̂T̂p�saY�_[m\T̂_�e�mTU�̂Y�e�STUU]d�kYd�\ê]dTè_n�]c[Tg\]V̂n�Yd�̀emYd�kYd�e�gYd̂TYV�Yk�̂a]��Yd�iDEFGHIJ�|����GLLJE�P�EJ�EJPJNFDFGONPQ�|RK�Sp�_[m\T̂̂TVW�e�STUn�̂a]�STUU]d�d]gd]_]V̂_�̂aê�RK����̂a]�STUU]d�ae_�d]eU�eVU�[VU]d_̂eVU_�̂a]�STUUTVW�XYZ[\]V̂_�R|����̂a]�STUU]d�[VU]d_̂eVU_�aYs�̂a]�STUUTVW�XYZ[\]V̂_�d]̀ê]�̂Y�Ŷa]d�gYd̂TYV_�Yk�̂a]�fdY�]Ẑn�Tk�eVpn�m]TVW�mTU�ZYVZ[dd]V̂̀p�Yd�gd]_]V̂̀p�[VU]d�ZYV_̂d[ẐTYV�R}����̂a]�STU�ZY\g̀T]_�sT̂a�̂a]�STUUTVW�XYZ[\]V̂_�R~����̂a]�STUU]d�ae_�lT_T̂]U�̂a]�_T̂]n�m]ZY\]�ke\T̀Ted�sT̂a�̀YZè�ZYVUT̂TYV_�[VU]d�saTZa�̂a]��Yd��T_�̂Y�m]�g]dkYd\]Un�eVU�ae_�ZYdd]̀ê]U�̂a]�STUU]du_�Ym_]dlêTYV_�sT̂a�̂a]�d]c[Td]\]V̂_�Yk�̂a]�fdYgY_]U�hYV̂deẐ�XYZ[\]V̂_�R�����̂a]�STU�T_�me_]U�[gYV�̂a]�\ê]dTè_n�]c[Tg\]V̂n�eVU�_p_̂]\_�d]c[Td]U�mp�̂a]�STUUTVW�XYZ[\]V̂_�sT̂aY[̂�]qZ]ĝTYV��eVUR�����̂a]�STUU]d�ae_�d]eU�eVU�[VU]d_̂eVU_�̂a]�gdYlT_TYV_�kYd�̀Tc[TUê]U�Ue\eW]_n�Tk�eVpn�_]̂�kYd̂a�TV�̂a]�kYd\�Yk�rWd]]\]V̂�m]̂s]]V�̂a]�tsV]d�eVU�hYV̂deẐYdiDEFGHIJ�}����GLLGN��LOH��JNFPQ�}RK�L�����������Q�}RKRK�STUU]d_�_aè̀�Ym̂eTV�ZY\g̀]̂]�STUUTVW�XYZ[\]V̂_n�e_�TVUTZê]U�m]̀Ysn�kdY\�̂a]�T__[TVW�YkkTZ]�U]_TWVê]U�TV�â]�eUl]d̂T_]\]V̂�Yd�TVlT̂êTYV�̂Y�mTUn�kYd�̂a]�U]gY_T̂�_[\n�Tk�eVpn�_̂ê]U�̂a]d]TVi������� ¡�¢£¤¥�¦§�¢��¦�̈©�¡ª��«¥�¤¡̈¦� ¡¥�¢£¦ �¦� ¡¬«� ®£̄ª¥��¡̄��£©¥�£̄�£ ¢¡̄�ª¡ ¢£��°���¡̄¦�¦¢�««�£̈ ����°�����±�²£�§ª¡� ¦³́]\eT̀�TVkYµe�a�U]_TWViZY\�Yd�gaYV]�¶·̧�̧¹̧�º¶¹{��
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D�EFGFH�IJK�LMNOPLMQ�QMRSTPU�TVWXX�YM�LMZOJQMQ�US�[PQQMLT�\VS�TOY]PU�W�YSJW�ZPQM�[PQ�WJQ�LMUOLJ�UVM�RWRML�[PQQPĴ�_S̀O]MJUT�PJ�̂SSQ�̀SJQPUPSJ�\PUVPJ�UMJ�QWKT�WZUML�LM̀MPRU�SZ�[PQTa�bVM�̀STU�US�LMRXẀM�]PTTPĴ�SL�QW]ŴMQ�RWRML�QS̀O]MJUT�\PXX�YM�QMQÒUMQ�ZLS]�UVM�QMRSTPUa�I�[PQQML�LM̀MPcPĴ�W�dSJULẀU�W\WLQ�]WK�LMUWPJ�UVM�RWRML�[PQQPĴ�_S̀O]MJUTe�WJQ�UVM�[PQQMLfT�QMRSTPU�\PXX�YM�LMZOJQMQaD�EFGFE�[PQQPĴ�_S̀O]MJUT�\PXX�JSU�YM�PTTOMQ�QPLM̀UXK�US�gOYhYPQQMLT�OJXMTT�TRM̀PZP̀WXXK�SZZMLMQ�PJ�UVM�WQcMLUPTM]MJU�SL�PJcPUWUPSJ�US�YPQe�SL�PJ�TORRXM]MJUWLK�PJTULÒUPSJT�US�YPQQMLTaD�EFGFi�[PQQMLT�TVWXX�OTM�̀S]RXMUM�[PQQPĴ�_S̀O]MJUT�PJ�RLMRWLPĴ�[PQTa�jMPUVML�UVM�k\JML�JSL�IL̀VPUM̀U�WTTO]MT�LMTRSJTPYPXPUK�ZSL�MLLSLT�SL�]PTPJUMLRLMUWUPSJT�LMTOXUPĴ�ZLS]�UVM�OTM�SZ�PJ̀S]RXMUM�[PQQPĴ�_S̀O]MJUTaD�EFGFl�bVM�[PQQPĴ�_S̀O]MJUT�\PXX�YM�WcWPXWYXM�ZSL�UVM�TSXM�ROLRSTM�SZ�SYUWPJPĴ�[PQT�SJ�UVM�mSLna�jS�XP̀MJTM�SL�L̂WJU�SZ�OTM�PT�̀SJZMLLMQ�YK�QPTULPYOUPSJ�SZ�UVM�[PQQPĴ�_S̀O]MJUTaD�EFH�opqrsrtuvrpw�px�ywvzx{xzvuvrpw�ps�|rqqrw}�~pt��zwv�D�EFHFG�bVM�[PQQML�TVWXX�̀WLMZOXXK�TUOQK�UVM�[PQQPĴ�_S̀O]MJUTe�TVWXX�M�W]PJM�UVM�TPUM�WJQ�XS̀WX�̀SJQPUPSJTe�WJQ�TVWXX�JSUPZK�UVM�IL̀VPUM̀U�SZ�MLLSLTe�PJ̀SJTPTUMJ̀PMTe�SL�W]YP̂OPUPMT�QPT̀ScMLMQ�WJQ�LMNOMTU�̀XWLPZP̀WUPSJ�SL�PJUMLRLMUWUPSJ�ROLTOWJU�US�gM̀UPSJ��a�a�aD�EFHFH��MNOMTUT�ZSL�̀XWLPZP̀WUPSJ�SL�PJUMLRLMUWUPSJ�SZ�UVM�[PQQPĴ�_S̀O]MJUT�TVWXX�YM�TOY]PUUMQ�YK�UVM�[PQQML�PJ�\LPUPĴ�WJQ�TVWXX�YM�LM̀MPcMQ�YK�UVM�IL̀VPUM̀U�WU�XMWTU�TMcMJ�QWKT�RLPSL�US�UVM�QWUM�ZSL�LM̀MPRU�SZ�[PQTa�������������������������������������������������������������������������������������������������������������������������������������������������������������� M]WPX�I¡¢h_MTP̂J�WU�PJZS£W¤VhQMTP̂JàS]�SL�QWQW]T£W¤VhQMTP̂JàS]D�EFHFE�¥SQPZP̀WUPSJT�WJQ�PJUMLRLMUWUPSJT�SZ�UVM�[PQQPĴ�_S̀O]MJUT�TVWXX�YM�]WQM�YK�IQQMJQO]a�¥SQPZP̀WUPSJT�WJQ�PJUMLRLMUWUPSJT�SZ�UVM�[PQQPĴ�_S̀O]MJUT�]WQM�PJ�WJK�SUVML�]WJJML�TVWXX�JSU�YM�YPJQPĴe�WJQ�[PQQMLT�TVWXX�JSU�LMXK�ORSJ�UVM]aD�EFE�¦�§�vrv�vrpw�D�EFEFG�bVM�]WUMLPWXTe�RLSQÒUTe�WJQ�MNOPR]MJU�QMT̀LPYMQ�PJ�UVM�[PQQPĴ�_S̀O]MJUT�MTUWYXPTV�W�TUWJQWLQ�SZ�LMNOPLMQ�ZOJ̀UPSJe�QP]MJTPSJe�WRRMWLWJ̀Me�WJQ�NOWXPUK�US�YM�]MU�YK�WJK�RLSRSTMQ�TOYTUPUOUPSJaD�EFEFH�¦�§�vrv�vrpw�̈xptz��D�EFEFHFG�mLPUUMJ�LMNOMTUT�ZSL�TOYTUPUOUPSJT�TVWXX�YM�LM̀MPcMQ�YK�UVM�IL̀VPUM̀U�WU�XMWTU�UMJ�QWKT�RLPSL�US�UVM�QWUM�ZSL�LM̀MPRU�SZ�[PQTa��MNOMTUT�TVWXX�YM�TOY]PUUMQ�PJ�UVM�TW]M�]WJJML�WT�UVWU�MTUWYXPTVMQ�ZSL�TOY]PUUPĴ�̀XWLPZP̀WUPSJT�WJQ�PJUMLRLMUWUPSJT�PJ�gM̀UPSJ��a�a�aD�EFEFHFH�[PQQMLT�TVWXX�TOY]PU�TOYTUPUOUPSJ�LMNOMTUT�SJ�W�gOYTUPUOUPSJ��MNOMTU�©SL]�PZ�SJM�PT�RLScPQMQ�PJ�UVM�[PQQPĴ�_S̀O]MJUTaD�EFEFHFE�ªZ�W�gOYTUPUOUPSJ��MNOMTU�©SL]�PT�JSU�RLScPQMQe�LMNOMTUT�TVWXX�PJ̀XOQM�«¬�UVM�JW]M�SZ�UVM�]WUMLPWX�SL�MNOPR]MJU�TRM̀PZPMQ�PJ�UVM�[PQQPĴ�_S̀O]MJUT®�«��UVM�LMWTSJ�ZSL�UVM�LMNOMTUMQ�TOYTUPUOUPSJ®�«��W�̀S]RXMUM�QMT̀LPRUPSJ�SZ�UVM�RLSRSTMQ�TOYTUPUOUPSJ�PJ̀XOQPĴ�UVM�JW]M�SZ�UVM�]WUMLPWX�SL�MNOPR]MJU�RLSRSTMQ�WT�UVM�TOYTUPUOUMe�RMLZSL]WJ̀M�WJQ�UMTU�QWUWe�WJQ�LMXMcWJU�QLW\PĴT®�WJQ�«̄�WJK�SUVML�PJZSL]WUPSJ�JM̀MTTWLK�ZSL�WJ�McWXOWUPSJa�bVM�LMNOMTU�TVWXX�PJ̀XOQM�W�TUWUM]MJU�TMUUPĴ�ZSLUV�̀VWĴMT�PJ�SUVML�]WUMLPWXTe�MNOPR]MJUe�SL�SUVML�RSLUPSJT�SZ�UVM�mSLne�PJ̀XOQPĴ�̀VWĴMT�PJ�UVM�\SLn�SZ�SUVML�̀SJULẀUT�SL�UVM�P]RẀU�SJ�WJK�°LS¤M̀U�dMLUPZP̀WUPSJT�«TÒV�WT�±²²_e�UVWU�\PXX�LMTOXU�ZLS]�PJ̀SLRSLWUPSJ�SZ�UVM�RLSRSTMQ�TOYTUPUOUPSJaD�EFEFE�bVM�YOLQMJ�SZ�RLSSZ�SZ�UVM�]MLPU�SZ�UVM�RLSRSTMQ�TOYTUPUOUPSJ�PT�ORSJ�UVM�RLSRSTMLa�bVM�IL̀VPUM̀UfT�QM̀PTPSJ�SZ�WRRLScWX�SL�QPTWRRLScWX�SZ�W�RLSRSTMQ�TOYTUPUOUPSJ�TVWXX�YM�ZPJWXaD�EFEFi�ªZ�UVM�IL̀VPUM̀U�WRRLScMT�W�RLSRSTMQ�TOYTUPUOUPSJ�RLPSL�US�LM̀MPRU�SZ�[PQTe�TÒV�WRRLScWX�TVWXX�YM�TMU�ZSLUV�PJ�WJ�IQQMJQO]a�IRRLScWXT�]WQM�PJ�WJK�SUVML�]WJJML�TVWXX�JSU�YM�YPJQPĴe�WJQ�[PQQMLT�TVWXX�JSU�LMXK�ORSJ�UVM]a
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D�EFEFG�HI�JKLJMNMKMNIOJ�PNQQ�LR�SIOJNTRURT�VWMRU�MXR�YIOMUVSM�VPVUT�KOQRJJ�JZRSNWNSVQQ[�ZUI\NTRT�WIU�NO�MXR�YIOMUVSM�]ISK̂ ROMJ_D�EF̀�abbcdbeD�EF̀Ff�gTTROTV�PNQQ�LR�MUVOĴNMMRT�MI�hNTTRUJ�iOIPO�L[�MXR�NJJKNOj�IWWNSR�MI�XV\R�URSRN\RT�SÎ ZQRMR�hNTTNOj�]ISK̂ ROMJ_klmnopqrs�tuvw�xypt�qx�z{�s|qo}w�vszxorsw�tuxr�xors~�}qr�u�|w��q�s��pu�{w�u��urts��|srtun��nnsmnq�vo}}�zs�r�qmx|orrsn��hNTTRUJ�URSRN\NOj�TNjNMVQ�SIZNRJ�IW�SIOMUVSM�TISK̂ ROMJ�PNQQ�LR�NJJKRT�VTTROTK̂ �L[�R̂VNQ�IU�TUIZLI��MI�R̂VNQ�ZUI\NTRT�VM�MN̂R�IW�TISK̂ ROM�UR�KRJM_��hNTTRUJ�URSRN\NOj�SIOMUVSM�TISK̂ ROJ�NO�XVUT�SIZ[�WIÛVM�PNQQ�LR�̂VNQRT�VTTROTK̂ J�NO�XVUT�SIZ[�WIÛVM_��D�EF̀F��gTTROTV�PNQQ�LR�V\VNQVLQR�PXRUR�hNTTNOj�]ISK̂ ROMJ�VUR�IO�WNQR_D�EF̀FE�gTTROTV�PNQQ�LR�NJJKRT�OI�QVMRU�MXVO�WIKU�TV[J�ZUNIU�MI�MXR�TVMR�WIU�URSRNZM�IW�hNTJ��R�SRZM�VO�gTTROTK̂ �PNMXTUVPNOj�MXR�UR�KRJM�WIU�hNTJ�IU�IOR�PXNSX�NOSQKTRJ�ZIJMZIOR̂ROM�IW�MXR�TVMR�WIU�URSRNZM�IW�hNTJ_D�EF̀F̀��UNIU�MI�JKL̂ NMMNOj�V�hNT��RVSX�hNTTRU�JXVQQ�VJSRUMVNO�MXVM�MXR�hNTTRU�XVJ�URSRN\RT�VQQ�gTTROTV�NJJKRT��VOT�MXR�hNTTRU�JXVQQ�VSiOIPQRTjR�MXRNU�URSRNZM�NO�MXR�hNT_a�������̀���������������������D�̀Ff���c�e�e���d������b�D�̀FfFf�hNTJ�JXVQQ�LR�JKL̂ NMMRT�IO�MXR�WIÛJ�NOSQKTRT�PNMX�IU�NTROMNWNRT�NO�MXR�hNTTNOj�]ISK̂ ROMJ_D�̀FfF��gQQ�LQVOiJ�IO�MXR�LNT�WIÛ�JXVQQ�LR�QRjNLQ[�R�RSKMRT_��VZRU�LNT�WIÛJ�JXVQQ�LR�R�RSKMRT�NO�V�OIO�RUVJVLQR�R̂TNK̂ _D�̀FfFE� K̂ J�JXVQQ�LR�R�ZURJJRT�NO�LIMX�PIUTJ�VOT�OK̂ LRUJ��KOQRJJ�OIMRT�IMXRUPNJR�IO�MXR�LNT�WIÛ_�¡O�SVJR�IW�TNJSURZVOS[��MXR�V̂IKOM�ROMRURT�NO�PIUTJ�JXVQQ�jI\RUO_D�̀FfF̀�¢TNMJ�MI�ROMUNRJ�̂VTR�IO�ZVZRU�LNT�WIÛJ�̂KJM�LR�NONMNVQRT�L[�MXR�JNjORU�IW�MXR�hNT_D�̀FfFG�gQQ�UR�KRJMRT�gQMRUOVMRJ�JXVQQ�LR�LNT_�¡W�OI�SXVOjR�NO�MXR�hVJR�hNT�NJ�UR�KNURT��ROMRU�£HI�YXVOjR¤�IU�VJ�UR�KNURT�L[�MXR�LNT�WIÛ_D�̀FfF¥�¦XRUR�MPI�IU�̂IUR�hNTJ�WIU�TRJNjOVMRT�ZIUMNIOJ�IW�MXR�¦IUi�XV\R�LRRO�UR�KRJMRT��MXR�hNTTRU�̂V[��PNMXIKM�WIUWRNMKUR�IW�MXR�LNT�JRSKUNM[��JMVMR�MXR�hNTTRU§J�URWKJVQ�MI�VSSRZM�VPVUT�IW�QRJJ�MXVO�MXR�SÎ LNOVMNIO�IW�hNTJ�JMNZKQVMRT�L[�MXR�hNTTRU_�̈XR�hNTTRU�JXVQQ�ORNMXRU�̂ViR�VTTNMNIOVQ�JMNZKQVMNIOJ�IO�MXR�LNT�WIÛ�OIU��KVQNW[�MXR�hNT�NO�VO[�IMXRU�̂VOORU_D�̀FfF©�¢VSX�SIZ[�IW�MXR�hNT�JXVQQ�JMVMR�MXR�QRjVQ�OV̂R�VOT�QRjVQ�JMVMKJ�IW�MXR�hNTTRU_�gJ�ZVUM�IW�MXR�TISK̂ ROMVMNIO�JKL̂ NMMRT�PNMX�MXR�hNT��MXR�hNTTRU�JXVQQ�ZUI\NTR�R\NTROSR�IW�NMJ�QRjVQ�VKMXIUNM[�MI�ZRUWIÛ�MXR�¦IUi�NO�MXR�ªKUNJTNSMNIO�PXRUR�MXR��UIªRSM�NJ�QISVMRT_�¢VSX�SIZ[�IW�MXR�hNT�JXVQQ�LR�JNjORT�L[�MXR�ZRUJIO�IU�ZRUJIOJ�QRjVQQ[�VKMXIUN«RT�MI�LNOT�MXR�hNTTRU�MI�V�SIOMUVSM_�g�hNT�L[�V�SIUZIUVMNIO�JXVQQ�WKUMXRU�OV̂R�MXR�JMVMR�IW�NOSIUZIUVMNIO�VOT�XV\R�MXR�SIUZIUVMR�JRVQ�VWWN�RT_�g�hNT�JKL̂ NMMRT�L[�VO�VjROM�JXVQQ�XV\R�V�SKUUROM�ZIPRU�IW�VMMIUOR[�VMMVSXRT��SRUMNW[NOj�MXR�VjROM§J�VKMXIUNM[�MI�LNOT�MXR�hNTTRU_D�̀FfF¬�g�hNTTRU�JXVQQ�NOSKU�VQQ�SIJMJ�VJJISNVMRT�PNMX�MXR�ZURZVUVMNIO�IW�NMJ�hNT_D�̀F����b��c®���̄D�̀F�Ff�¢VSX�hNT�JXVQQ�LR�VSSÎ ZVONRT�L[�MXR�WIQQIPNOj�LNT�JRSKUNM[°klmxs�r�rts��u�|�qmn�q|uymr�u��zon�xspy�or{��±RWRU�MI� KZZQR̂ROMVU[�¡OJMUKSMNIOJ�MI�hNTTRUJ��
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D�EFGFG�HIJ�KLMMJN�OPJMQJR�ST�JUSJN�LUST�V�WTUSNVXS�YLSI�SIJ�ZYUJN�TU�SIJ�SJN[R�RSVSJM�LU�SIJ�KLM�VUM�RIVPP\�L]�NĴ_LNJM\�]_NULRI�̀TUMR�XTaJNLUQ�SIJ�]VLSI]_P�OJN]TN[VUXJ�T]�SIJ�WTUSNVXS�VUM�OVb[JUS�T]�VPP�T̀PLQVSLTUR�VNLRLUQ�SIJNJ_UMJNc�dIT_PM�SIJ�KLMMJN�NJ]_RJ�ST�JUSJN�LUST�R_XI�WTUSNVXS�TN�]VLP�ST�]_NULRI�R_XI�̀TUMR�L]�NĴ_LNJM\�SIJ�V[T_US�T]�SIJ�̀LM�RJX_NLSb�RIVPP�̀J�]TN]JLSJM�ST�SIJ�ZYUJN�VR�PL̂_LMVSJM�MV[VQJR\�UTS�VR�V�OJUVPSbc�eU�SIJ�JaJUS�SIJ�ZYUJN�]VLPR�ST�XT[OPb�YLSI�dJXSLTU�fcg\�SIJ�V[T_US�T]�SIJ�̀LM�RJX_NLSb�RIVPP�UTS�̀J�]TN]JLSJM�ST�SIJ�ZYUJNcD�EFGFh�e]�V�R_NJSb�̀TUM�LR�NĴ_LNJM�VR�̀LM�RJX_NLSb\�LS�RIVPP�̀J�YNLSSJU�TU�iei�jTX_[JUS�iklmn\�KLM�KTUM\�_UPJRR�TSIJNYLRJ�ONTaLMJM�LU�SIJ�KLMMLUQ�jTX_[JUSRc�HIJ�VSSTNUJboLUo]VXS�YIT�JpJX_SJR�SIJ�̀TUM�TU�̀JIVP]�T]�SIJ�R_NJSb�RIVPP�V]]Lp�ST�SIJ�̀TUM�V�XJNSL]LJM�VUM�X_NNJUS�XTOb�T]�VU�VXXJOSV̀PJ�OTYJN�T]�VSSTNUJbc�HIJ�KLMMJN�RIVPP�ONTaLMJ�R_NJSb�̀TUMR�]NT[�V�XT[OVUb�TN�XT[OVULJR�PVY]_PPb�V_SITNLqJM�ST�LRR_J�R_NJSb�̀TUMR�LU�SIJ�r_NLRMLXSLTU�YIJNJ�SIJ�sNTrJXS�LR�PTXVSJMcD�EFGFE�HIJ�ZYUJN�YLPP�IVaJ�SIJ�NLQIS�ST�NJSVLU�SIJ�̀LM�RJX_NLSb�T]�KLMMJNR�ST�YIT[�VU�VYVNM�LR�̀JLUQ�XTURLMJNJM�_USLP�tVu�SIJ�WTUSNVXS�IVR�̀JJU�JpJX_SJM�VUM�̀TUMR\�L]�NĴ_LNJM\�IVaJ�̀JJU�]_NULRIJMv�t̀u�SIJ�ROJXL]LJM�SL[J�IVR�JPVORJM�RT�SIVS�KLMR�[Vb�̀J�YLSIMNVYUv�TN�tXu�VPP�KLMR�IVaJ�̀JJU�NJrJXSJMc�wTYJaJN\�L]�UT�WTUSNVXS�IVR�̀JJU�VYVNMJM�TN�V�KLMMJN�IVR�UTS�̀JJU�UTSL]LJM�T]�SIJ�VXXJOSVUXJ�T]�LSR�KLM\�V�KLMMJN�[Vb\�̀JQLUULUQ��MVbR�V]SJN�SIJ�TOJULUQ�T]�KLMR\�YLSIMNVY�LSR�KLM�VUM�NĴ_JRS�SIJ�NJS_NU�T]�LSR�̀LM�RJX_NLSbcD�EFh�xyz{|}}|~��~���|�}D�EFhF��i�KLMMJN�RIVPP�R_̀[LS�LSR�KLM�VR�LUMLXVSJM�̀JPTY��������������������������������������������������������������������������������������������������������������������sNTaLMJ�̀LMR�TU��TN[�T]�sNTOTRVP�ONTaLMJM�LU�SIJ�ONTrJXS�[VU_VPc��d_̀[LS�VR�IVNM�XTOb�ST�VMMNJRR�UTSJM�LU�SIJ�iMaJNSLRJ[JUS�]TN�KLMR�TN�J[VLP�ST�MVMV[R VrIoMJRLQUcXT[D�EFhFG�sVOJN�XTOLJR�T]�SIJ�KLM\�SIJ�̀LM�RJX_NLSb\�VUM�VUb�TSIJN�MTX_[JUSR�NĴ_LNJM�ST�̀J�R_̀[LSSJM�YLSI�SIJ�KLM�RIVPP�J̀�JUXPTRJM�LU�V�RJVPJM�TOV̂_J�JUaJPTOJc�HIJ�JUaJPTOJ�RIVPP�̀J�VMMNJRRJM�ST�SIJ�OVNSb�NJXJLaLUQ�SIJ�KLMR�VUM�RIVPP�J̀�LMJUSL]LJM�YLSI�SIJ�sNTrJXS�UV[J\�SIJ�KLMMJN¡R�UV[J�VUM�VMMNJRR\�VUM\�L]�VOOPLXV̀PJ\�SIJ�MJRLQUVSJM�OTNSLTU�T]�SIJ�¢TN£�]TN�YILXI�SIJ�KLM�LR�R_̀[LSSJMc�e]�SIJ�KLM�LR�RJUS�̀b�[VLP\�SIJ�RJVPJM�JUaJPTOJ�RIVPP�̀J�JUXPTRJM�LU�V�RJOVNVSJ�[VLPLUQ�JUaJPTOJ�YLSI�SIJ�UTSVSLTU�¤d¥i¦¥j�Kej�¥§W¦Zd¥j̈�TU�SIJ�]VXJ�SIJNJT]cD�EFhFh�KLMR�RIVPP�̀J�R_̀[LSSJM�̀b�SIJ�MVSJ�VUM�SL[J�VUM�VS�SIJ�OPVXJ�LUMLXVSJM�LU�SIJ�LUaLSVSLTU�ST�̀LMc�KLMR�R_̀[LSSJM�V]SJN�SIJ�MVSJ�VUM�SL[J�]TN�NJXJLOS�T]�KLMR\�TN�VS�VU�LUXTNNJXS�OPVXJ\�YLPP�UTS�̀J�VXXJOSJMcD�EFhFE�HIJ�KLMMJN�RIVPP�VRR_[J�]_PP�NJROTURL̀LPLSb�]TN�SL[JPb�MJPLaJNb�VS�SIJ�PTXVSLTU�MJRLQUVSJM�]TN�NJXJLOS�T]�KLMRcD�EFhF©�i�KLM�R_̀[LSSJM�̀b�VUb�[JSITM�TSIJN�SIVU�VR�ONTaLMJM�LU�SILR�dJXSLTU�ªck�YLPP�UTS�̀J�VXXJOSJMcD�EFE�«~�|�|¬®|~��~̄�°|®±�̄²³�~���|�D�EFEF��sNLTN�ST�SIJ�MVSJ�VUM�SL[J�MJRLQUVSJM�]TN�NJXJLOS�T]�KLMR\�V�KLMMJN�[Vb�R_̀[LS�V�UJY�KLM�ST�NJOPVXJ�V�KLM�ONJaLT_RPb�R_̀[LSSJM\�TN�YLSIMNVY�LSR�KLM�JUSLNJPb\�̀b�UTSLXJ�ST�SIJ�OVNSb�MJRLQUVSJM�ST�NJXJLaJ�SIJ�KLMRc�d_XI�UTSLXJ�RIVPP�̀J�NJXJLaJM�VUM�M_Pb�NJXTNMJM�̀b�SIJ�NJXJLaLUQ�OVNSb�TU�TN�̀J]TNJ�SIJ�MVSJ�VUM�SL[J�RJS�]TN�NJXJLOS�T]�KLMRc�HIJ�NJXJLaLUQ�OVNSb�RIVPP�aJNL]b�SIVS�NJOPVXJM�TN�YLSIMNVYU�KLMR�VNJ�NJ[TaJM�]NT[�SIJ�TSIJN�R_̀[LSSJM�KLMR�VUM�UTS�XTURLMJNJMc�§TSLXJ�T]�R_̀[LRRLTU�T]�V�NJOPVXJ[JUS�KLM�TN�YLSIMNVYVP�T]�V�KLM�RIVPP�̀J�YTNMJM�RT�VR�UTS�ST�NJaJVP�SIJ�V[T_US�T]�SIJ�TNLQLUVP�KLMcD�EFEFG�¢LSIMNVYU�KLMR�[Vb�̀J�NJR_̀[LSSJM�_O�ST�SIJ�MVSJ�VUM�SL[J�MJRLQUVSJM�]TN�SIJ�NJXJLOS�T]�KLMR�LU�SIJ�RV[J�]TN[VS�VR�SIVS�JRSV̀PLRIJM�LU�dJXSLTU�ªck\�ONTaLMJM�SIJb�]_PPb�XTU]TN[�YLSI�SIJRJ�eURSN_XSLTUR�ST�KLMMJNRc�KLM�RJX_NLSb�RIVPP�̀J�LU�VU�V[T_US�R_]]LXLJUS�]TN�SIJ�KLM�VR�NJR_̀[LSSJMcD�EFEFh�i]SJN�SIJ�MVSJ�VUM�SL[J�MJRLQUVSJM�]TN�NJXJLOS�T]�KLMR\�V�KLMMJN�YIT�MLRXTaJNR�SIVS�LS�[VMJ�V�XPJNLXVP�JNNTN�LU�LSR�KLM�RIVPP�UTSL]b�SIJ�iNXILSJXS�T]�R_XI�JNNTN�YLSILU�SYT�MVbR\�TN�O_NR_VUS�ST�V�SL[J]NV[J�ROJXL]LJM�̀b�SIJ�PVY�T]�SIJ�r_NLRMLXSLTU�YIJNJ�SIJ�sNTrJXS�LR�PTXVSJM\�NĴ_JRSLUQ�YLSIMNVYVP�T]�LSR�KLMc�́OTU�ONTaLMLUQ�JaLMJUXJ�T]�R_XI�JNNTN�ST�SIJ�NJVRTUV̀PJ�RVSLR]VXSLTU�T]�SIJ�iNXILSJXS\�SIJ�KLM�RIVPP�̀J�YLSIMNVYU�VUM�UTS�NJR_̀[LSSJMc�e]�V�KLM�LR�YLSIMNVYU�O_NR_VUS�ST�SILR�dJXSLTU�ªcªck\�SIJ�̀LM�RJX_NLSb�YLPP�̀J�VSSJUMJM�ST�VR�]TPPTYR��µ����������������������������������������������¶��������������·������������·�������������������
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DE�FGHGIJKLGF�MN�HOG�PQLGI�FGRGLFGLH�SRTL�UTLFKHKTLE�TV�GIITIW��XYZ[\]̂�_���\̀ab[ĉYXZ[̀a�̀d�e[cbf�_gh�̀ijklkm�no�elpqrV�EHKRSstHGF�KL�tL�tFuGIHKEGJGLH�TI�KLuKHtHKTL�HT�MKFv�TI�QOGL�THOGIQKEG�IGwSKIGF�MN�stQv�xKFE�RITRGIsN�KFGLHKVKGF�tLF�IGUGKuGF�QKHOKL�HOG�ERGUKVKGF�HKJG�sKJKHE�QKss�MG�RSMsKUsN�TRGLGF�tLF�IGtF�tsTSFW�D�ESJJtIN�TV�HOG�xKFE�JtN�MG�JtFG�tutKstMsG�HT�xKFFGIEWf�_gy�Yjzj{|lnk�no�elpq}LsGEE�THOGIQKEG�RITOKMKHGF�MN�stQv�HOG�PQLGI�EOtss�OtuG�HOG�IK~OH�HT�IG�GUH�tLN�TI�tss�xKFEWf�_g��X{{ji|�k{j�no�elp��X���p�f�_g�gh�rH�KE�HOG�KLHGLH�TV�HOG�PQLGI�HT�tQtIF�t��TLHItUH�HT�HOG�sTQGEH�IGERTLEKuG�tLF�IGERTLEKMsG�xKFFGIv�RITuKFGF�HOG�xKF�OtE�MGGL�ESMJKHHGF�KL�tUUTIFtLUG�QKHO�HOG�IGwSKIGJGLHE�TV�HOG�xKFFKL~��TUSJGLHEW�}LsGEE�THOGIQKEG�RITOKMKHGF�MN�stQv�HOG�PQLGI�EOtss�OtuG�HOG�IK~OH�HT�QtKuG�KLVTIJtsKHKGE�tLF�KIIG~SstIKHKGE�KL�t�xKF�IGUGKuGF�tLF�HT�tUUGRH�HOG�xKF�QOKUOv�KL�HOG�PQLGI�E��SF~JGLHv�KE�KL�HOG�PQLGI�E�MGEH�KLHGIGEHEWf�_g�gy�}LsGEE�THOGIQKEG�RITOKMKHGF�MN�stQv�HOG�PQLGI�EOtss�OtuG�HOG�IK~OH�HT�tUUGRH�DsHGILtHGE�KL�tLN�TIFGI�TI�UTJMKLtHKTLv�SLsGEE�THOGIQKEG�ERGUKVKUtssN�RITuKFGF�KL�HOG�xKFFKL~��TUSJGLHEv�tLF�HT�FGHGIJKLG�HOG�sTQGEH�IGERTLEKuG�tLF�IGERTLEKMsG�xKFFGI�TL�HOG�MtEKE�TV�HOG�ESJ�TV�HOG�xtEG�xKF�tLF�DsHGILtHGE�tUUGRHGFWXYZ[\]̂������̀bZ�e[c�[ad̀Y�XZ[̀af��gh�\nk|��{|n��q�����lol{�|lnk�b|�|j�jk|xKFFGIE�HT�QOTJ�tQtIF�TV�t��TLHItUH�KE�SLFGI�UTLEKFGItHKTL�EOtss�ESMJKH�HT�HOG�DIUOKHGUHv�SRTL�IGwSGEH�tLF�QKHOKL�HOG�HKJGVItJG�ERGUKVKGF�MN�HOG�DIUOKHGUHv�t�RITRGIsN�G�GUSHGF�DrD��TUSJGLH�D����v��TLHItUHTI�E��StsKVKUtHKTL��HtHGJGLHv�SLsGEE�ESUO�t��HtHGJGLH�OtE�MGGL�RIGuKTSEsN�IGwSKIGF�tLF�ESMJKHHGF�VTI�HOKE�xKFWf��gy�̀�kj��q�dlk�k{l���\�i��l�l|�D�xKFFGI�HT�QOTJ�tQtIF�TV�t��TLHItUH�KE�SLFGI�UTLEKFGItHKTL�JtN�IGwSGEH�KL�QIKHKL~v�VTSIHGGL�FtNE�RIKTI�HT�HOG�G�RKItHKTL�TV�HOG�HKJG�VTI�QKHOFItQts�TV�xKFEv�HOtH�HOG�PQLGI�VSILKEO�HT�HOG�xKFFGI�IGtETLtMsG�GuKFGLUG�HOtH�VKLtLUKts�tIItL~GJGLHE�OtuG�MGGL�JtFG�HT�VSsVKss�HOG�PQLGI�E�TMsK~tHKTLE�SLFGI�HOG��TLHItUHW��OG�PQLGI�EOtss�HOGL�VSILKEO�ESUO�IGtETLtMsG�GuKFGLUG�HT�HOG�xKFFGI�LT�stHGI�HOtL�EGuGL�FtNE�RIKTI�HT�HOG�G�RKItHKTL�TV�HOG�HKJG�VTI�QKHOFItQts�TV�xKFEW�}LsGEE�ESUO�IGtETLtMsG�GuKFGLUG�KE�VSILKEOGF�QKHOKL�HOG�tssTHHGF�HKJGv�HOG�xKFFGI�QKss�LTH�MG�IGwSKIGF�HT�G�GUSHG�HOG�D~IGGJGLH�MGHQGGL�HOG�PQLGI�tLF��TLHItUHTIWf��g��b���l||��qf��g�gh�DVHGI�LTHKVKUtHKTL�TV�EGsGUHKTL�VTI�HOG�tQtIF�TV�HOG��TLHItUHv�HOG�xKFFGI�EOtssv�tE�ETTL�tE�RItUHKUtMsG�TI�tE�EHKRSstHGF�KL�HOG�xKFFKL~��TUSJGLHEv�ESMJKH�KL�QIKHKL~�HT�HOG�PQLGI�HOITS~O�HOG�DIUOKHGUH�gh����t�FGEK~LtHKTL�TV�HOG��TI��HT�MG�RGIVTIJGF�QKHO�HOG�xKFFGI�E�TQL�VTIUGE gy����LtJGE�TV�HOG�RIKLUKRts�RITFSUHE�tLF�ENEHGJE�RITRTEGF�VTI�HOG��TI��tLF�HOG�JtLSVtUHSIGIE�tLF�ESRRsKGIE�TV�GtUO �tLFg�����LtJGE�TV�RGIETLE�TI�GLHKHKGE�¡KLUsSFKL~�HOTEG�QOT�tIG�HT�VSILKEO�JtHGIKtsE�TI�GwSKRJGLH�VtMIKUtHGF�HT�t�ERGUKts�FGEK~L¢�RITRTEGF�VTI�HOG�RIKLUKRts�RTIHKTLE�TV�HOG��TI�Wf��g�gy��OG�xKFFGI�QKss�MG�IGwSKIGF�HT�GEHtMsKEO�HT�HOG�EtHKEVtUHKTL�TV�HOG�DIUOKHGUH�tLF�PQLGI�HOG�IGsKtMKsKHN�tLF�IGERTLEKMKsKHN�TV�HOG�RGIETLE�TI�GLHKHKGE�RITRTEGF�HT�VSILKEO�tLF�RGIVTIJ�HOG��TI��FGEUIKMGF�KL�HOG�xKFFKL~��TUSJGLHEWf��g�g��£IKTI�HT�HOG�G�GUSHKTL�TV�HOG��TLHItUHv�HOG�DIUOKHGUH�QKss�LTHKVN�HOG�xKFFGI�KV�GKHOGI�HOG�PQLGI�TI�DIUOKHGUHv�tVHGI�FSG�KLuGEHK~tHKTLv�OtE�IGtETLtMsG�TM�GUHKTL�HT�t�RGIETL�TI�GLHKHN�RITRTEGF�MN�HOG�xKFFGIW�rV�HOG�PQLGI�TI�DIUOKHGUH�OtE�IGtETLtMsG�TM�GUHKTL�HT�t�RITRTEGF�RGIETL�TI�GLHKHNv�HOG�xKFFGI�JtNv�tH�HOG�xKFFGI�E�TRHKTLv�QKHOFItQ�HOG�xKF�TI�ESMJKH�tL�tUUGRHtMsG�ESMEHKHSHG�RGIETL�TI�GLHKHNW��OG�xKFFGI�JtN�tsET�ESMJKH�tLN�IGwSKIGF�tF�SEHJGLH�KL�HOG�xtEG�xKF�TI�DsHGILtHG�xKF�HT�tUUTSLH�VTI�HOG�FKVVGIGLUG�KL�UTEH�TUUtEKTLGF�MN�ESUO�ESMEHKHSHKTLW��OG�PQLGI�JtN�tUUGRH�HOG�tF�SEHGF�MKF�RIKUG�TI�FKEwStsKVN�HOG�xKFFGIW�rL�HOG�GuGLH�TV�GKHOGI�QKHOFItQts�TI�FKEwStsKVKUtHKTLv�MKF�EGUSIKHN�QKss�LTH�MG�VTIVGKHGFW
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SECTION 00 21 16 

SUPPLEMENTARY INSTRUCTIONS TO BIDDERS 
 
THE FOLLOWING SUPPLEMENTS THE "INSTRUCTIONS TO BIDDERS," AIA DOCUMENT A701, 
2018. WHERE A PORTION OF THE INSTRUCTION TO BIDDERS IS MODIFIED OR DELETED BY 
THESE SUPPLEMENTARY INSTRUCTIONS TO BIDDERS, THE UNALTERED PORTIONS OF THE 
INSTRUCTION TO BIDDERS REMAIN IN EFFECT. 

 
1.1 ARTICLE 2 – BIDDER’S REPRESENTATIONS 

A. This project requires a minimum (MWBE) Minority and Women Owned Business Enterprise 
participation of 30% of the total contract value 

B. The prime contractor shall be responsible to provide goods and services utilizing Minority and 
Women Owned Business Enterprises in quantities to meet the minimum requirement. 

C. The contractor shall fully coordinate and cooperate with the owner to provide all records required 
to substantiate and document the minimum requirements. 

 
1.2 ARTICLE 3 - BIDDING DOCUMENTS 

A. 3.5 OR EQUAL CLAUSE 

B. 3.5.1 The use of manufacturer's brand names, catalog numbers, and similar proprietary 
identifying data in the contract documents are not intended to eliminate from consideration 
products that are equivalent in quality, appearance and function to those specified. Where, in 
the specifications, certain kinds, types, brands, or manufacturers of materials are named, they 
shall be regarded as the required standard of quality. Where two or more are named, these 
are presumed to be equal, and the contractor may select one of those items. If the contractor 
desires to use any kind, type, brand, or manufacture of material other than those named in the 
Specification, he shall indicate in the Bid Form, or in writing when requested, prior to award of 
contract, that kind, type, brand, or manufacture is included in the base and/or alternate bids for 
the specified item(s). Further, the contractor may be requested to submit information 
describing in specific detail, wherein the bid material differs from the quality and performance 
required by the base specifications, and such other information as may be required by the 
Architect. The risk of acceptance of bid equivalents is the responsibility of the contractor. 

 
1.3 ARTICLE 4 - BIDDING PROCEDURES 

A. 4.2.5 Bid security shall be in the amount of 5% of the bid amount, cash will not be accepted 
as bid security. Bid security shall be in one of the following forms: 
1. a. Bid Bond from a company listed on Treasury Circular 570. 
2. b. Certified Check. 
3. c. Bank Check. 

 
1.4 ARTICLE 6 - POST BID INFORMATION 

A. 6.3.1.4 If requested by Owner, provide a Schedule of Values broken down by Specification 
Section for all portions of the work. 

 
1.5 ARTICLE 7 - PERFORMANCE BOND AND PAYMENT BOND 

A. 7.1.1 Replace paragraph 7.1.1 with the following: The successful Bidder shall furnish and 
maintain a Performance Bond and Labor and Material Bond in the amount of at least 100 
percent of the Contract Amount with all premiums therefore paid by the Bidder.  



Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 00 21 16 
 

Supplementary Instructions to Bidders 
Section 00 21 16    Page 2  

 

B. 7.1.3 Replace paragraph 7.1.3 with the following: The surety for these bonds shall be a duly 
authorized surety company satisfactory to the Owner, licensed to do business in the state where 
the Project is located, and listed in the latest issue of the U.S. Treasury Circular 570. 

 
C. 7.1.3.1 Attorneys-in-fact who sign bonds must file with each bond a certified copy of their 

power of attorney to sign the bond. 

D. 7.1.4 Bonds shall be prepared on AIA Document A312 - Performance Bond and Labor and 
Material Payment Bond. 

 
1.6 ARTICLE 9 - LAWS AND REGULATIONS 

A. 9.1 Laws and Regulations. 

B. 9.1.1 All applicable laws, ordinances, rules, and regulations of federal, state, and municipal 
authorities having jurisdiction over this Project shall apply to the Contract throughout and will 
be deemed to be included in the Contract as though herein written out in full. 

C. 9.1.2 The sections of the New York State Labor Law (LL) and the New York state General 
Municipal Law (GML) include, but are not necessarily limited to, the following which are listed 
here for references: 
1. (1)  LL S220, subd. 2: Eight-hour day, 40-hour week 
2. (2) Minimum wage rates and supplements 
3. (3) LL S220-3: Anti-discrimination 
4. (4)  LL S222-a: Elimination of dust hazard 
5. (5) GML S103: Equivalencies 
6. (6) PGML S103: Background investigation to determine "responsible bidder" 
7. (7) GML S103-d: Non-collusive bidding certificate 
8. (8) GML S103-b: Payment of contractors and subcontractor 
9. (9) GML S108: Workmen's compensation insurance 

D. 9.1.3 Other applicable laws, rules, and regulations include, but are not necessarily limited to, 
the following which are listed here for reference. 
1. (1)  Title 29, Code of Federal Regulations, Section 1910.1001. Occupational Safety and 

Health Administration (OSHA), U.S. Department of Labor. 
2. (2)  Title 40, Code of Federal Regulations, Part 61, Subparts A and B National Emission 

Standards for Hazardous Air Pollutants. U.S. Environmental Protection Agency (EPA). 
3. (3) Industrial Code Rule 56 as issued by the State of New York, Department of Labor, 

Division of Safety and Health, One Main Street, Brooklyn, New York, 11202. 
 
1.7 ARTICLE 10 - PROJECT AND BID INFORMATION 

A. 10.1 Project Title: Tioga Downs Reception Center, 2384 West River Road, Nichols, New 
York. 

B. 10.2.1 Owner: Tioga Downs Racetrack LLC. 

C. 10.3.1 Access to the Site: Bidders will be permitted access to the site prior to the scheduled 
bid opening date at times to be arranged with the Architect. 

 
END OF SECTION 
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DOCUMENT 00 41 13 
 

FORM OF PROPOSAL 

 
Project Proposal for:  Tioga Downs Racetrack, LLC. – Reception Center Project. 
 
From: Name: 

 Address:   

 City/Zip:   

  Phone No.      Fax No.      
 
To:  Tioga Downs Racetrack LLC. 
  2384 West River Road 
  Nichols, New York 13812 

 
Date:  Tuesday May 21, 2024  Time: 2:00 PM 
 
The bidder, in compliance with the invitation to bid, has carefully examined the contract documents, 
together with all addenda thereto, all as prepared by AJH Design and being familiar with the various 
conditions affecting the work, agrees to furnish all materials, perform all labor and provide all other 
services necessary to complete all building addition construction work in accordance with the intent of the 
contract documents. 

 Dollars 

 In Words 

($ ) 
 In Figures 
 
In submitting the proposal, it is understood that the unrestricted right is reserved by the Owner to reject any 
and all proposals, or to waive any informalities or technicalities in said proposal, and it is agreed that this 
proposal may not be withdrawn for a period of thirty (30) days from the opening thereof. 
 
The undersigned hereby certifies that this proposal is genuine, and not sham or collusive, or made in the 
interest, or in behalf of any person, firm or corporation not herein named; that the undersigned has not 
directly or indirectly induced or solicited any bidder to refrain from bidding, and that the undersigned has 
not in any manner, sought by collusion to secure for himself an advantage over any other Bidder. 
 
We acknowledge the following Addendum(s) and/or Bulletin(s): 
 
Addendum/Bulletin No.  ______________________  Dated _________________________________  

Addendum/Bulletin No.  ______________________  Dated _________________________________  

Addendum/Bulletin No.  ______________________  Dated _________________________________  

Addendum/Bulletin No.  ______________________  Dated _________________________________  

 
The date of this proposal is: 2024. 
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ALTERNATES 
 
Indicate in the spaces provided below the amount to be added or deducted from the base bid if the 
following ALTERNATES as described in SECTION 01 23 00 of the Project Manual are accepted by the 
Owner. 
 
Include in the amount of the ALTERNATES, all labor, materials, overhead and profit, modification of work 
specified in Contract Documents, and additional work required that may be required by acceptance of the 
ALTERNATE. 
 
Refer to INSTRUCTIONS TO BIDDERS and SECTION 01 23 00 for additional information regarding 
ALTERNATES. 
 
LIST OF ALTERNATES: 
 
ALTERNATE ALT #1: DELETE EXTERIOR PERGOLA STRUCTURE AS IDENTIFIED BY THE 
CONTRACT DOCUMENTS. 
 
DEDUCT: 
 
 

(Amount in Words) 
 
 
 

(Amount in Figures) 
 
ALTERNATE ALT #2: IN LIEU OF POLYMERIC ROOF SHINGLES PROVIDE ASPHALT ROOF 
SHINGLES AS IDENTIFIED BY THE CONTRACT DOCUMENTS. 
 
DEDUCT: 
 
 

(Amount in Words) 
 
 
 

(Amount in Figures) 
 
ALTERNATE ALT #3: IN LIEU OF EXPOSED AGGREGATE POLISHED CONCRETE FLOORS 
PROVIDE STAINED CONCRETE FLOORS AS IDENTIFIED BY THE CONTRACT DOCUMENTS. 
 
DEDUCT: 
 
 

(Amount in Words) 
 
 
 

(Amount in Figures) 
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ALTERNATE ALT #4: DELETE IN-FLOOR RADIANT HEATING SYSTEM AS IDENTIFIED BY THE 
CONTRACT DOCUMENTS. 
 
DEDUCT: 
 
 

(Amount in Words) 
 
 
 

(Amount in Figures) 
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EXECUTION OF CONTRACT: 
If written notice of the acceptance of this BID is delivered to the undersigned within 30 days after the date 
of opening of the Bids, the undersigned will, within ten (10) days after the date of such delivery, execute 
and deliver a contract in the form as required by the Owner. The BID may be withdrawn at any time prior 
to the scheduled time for the opening of Bids. The undersigned bidder hereby states that by completing 
and submitting this Form and all other documents within this bid submittal, he/she is verifying that all 
information provided herein is, to the best of his/her knowledge, true and accurate, and that if the Owner 
discovers that any information entered herein to be false, such shall entitle the Owner to not consider or 
make award or to cancel any award with the undersigned party. Further, by completing and submitting the 
bid, the undersigned bidder is thereby agreeing to abide by all terms and conditions pertaining to this bid 
as issued by the Owner, including an agreement to execute the attached Sample Contract form.  Pursuant 
to all Bid Documents, this Bid Form, and all attachments, and pursuant to all completed Documents 
submitted, including these forms and all attachments, the undersigned proposes to supply the Owner with 
the services described herein for the fee(s) entered on this form. 
 
 
 
              

Company Name Corporate Officer Signature           Date 
 

         
 Printed Name 
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DOCUMENT 00 41 14 

NON-COLLUSIVE BIDDING CERTIFICATION 
 

By submission of this proposal, each proposer and each person signing on behalf of any proposer 
certifies, and in the case of a joint proposal each party thereto certifies as to its own organization, under 
penalty of perjury, that to the best of knowledge and belief: 

 
1. The prices in the proposal have been arrived at independently without collusion, 

communication, or agreement, for the purpose of restricting competition, as to any matter 
relating to such prices with any other bidder or with any competitor; and; 

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

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

 
A proposal shall not be considered for award, nor shall any award be made where numbers 1, 2 and 3 
above have not been complied with; provided however, that if in any case the proposer cannot make the 
foregoing certification, the proposer shall so state and shall furnish with the proposal a signed statement 
which sets forth in detail the reasons therefore.  Where numbers 1, 2 and 3 above have not been 
compiled with, the proposal shall not be considered for award nor shall any award be me made unless the 
head of the purchasing unit of the subdivision, public department, agency or official thereof to which the 
proposal is made, or his designee, determines that such disclosure was not made for the purpose of 
restricting competition. 
 
The fact that a proposer (a) has published price lists, rates, or tariffs covering items being procured, (b) 
has informed prospective customers of proposed pending publication of new or revised price lists for such 
items, or (c) has sold the same items to other customers at the same prices being bid, does not 
constitute, without more, a disclosure within the meaning of subparagraph one. 
 
 
 
(Signed)______________________________ 
 
(Title)________________________________  
 
 
 
 
 
 
Subscribed and sworn to before me    Official Seal of Notary 
 
This day of 2024 
 

_________________________________ 
Signature of Notary 
 
MUST RETURN WITH BID 
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SECTION 00 41 15 

CORPORATE RESOLUTION 

 
Resolve that   

Name of Individual 

Be authorized to sign and submit the bid or proposal of: 

Name of Corporation 
 

For the following project: 23-111 Tioga Downs Racetrack, LLC Reception Center Project. 
 
The foregoing is a true and correct copy of the resolution by: 

 

Name of Corporation 
 
At a meeting of it's Board of Directors held on:
  
Date 

 
 
Secretary 

 
 
 
 
 
 
 
 
 
 
 
Seal of the Corporation 
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I	J	KLM	NOPQRSTQOR	SPU	VWRMQXY	ZO[PQ\X	SPU	]M̂MRS\\XY	_[PU	QLM̀]M\̂M]Y	QLM[R	LM[R]Y	MaMTWQOR]Y	SÙ [P[]QRSQOR]Y	]WTTM]]OR]	SPU	S]][bP]	QO	QLM	cdPMR	eOR	QLM	fMReOR̀SPTM	Oe	QLM	NOP]QRWTQ[OP	NOPQRSTQY	dL[TL	[]	[PTORfORSQMU	LMRM[P	_X	RMeMRMPTMgI	h	ie	QLM	NOPQRSTQOR	fMReOR̀]	QLM	NOP]QRWTQ[OP	NOPQRSTQY	QLM	VWRMQX	SPU	QLM	NOPQRSTQOR	]LS\\	LŜM	PO	O_\[bSQ[OP	WPUMR	QL[]	jOPUY	MaTMfQ	dLMP	Sff\[TS_\M	QO	fSRQ[T[fSQM	[P	S	TOPeMRMPTM	S]	fRÔ[UMU	[P	VMTQ[OP	kgI	l	ie	QLMRM	[]	PO	cdPMR	mMeSW\Q	WPUMR	QLM	NOP]QRWTQ[OP	NOPQRSTQY	QLM	VWRMQXn]	O_\[bSQ[OP	WPUMR	QL[]	jOPU	]LS\\	SR[]M	SeQMR oJ				QLM	cdPMR	e[R]Q	fRÔ[UM]	POQ[TM	QO	QLM	NOPQRSTQOR	SPU	QLM	VWRMQX	QLSQ	QLM	cdPMR	[]	TOP][UMR[Pb	UMT\SR[Pb	S	NOPQRSTQOR	mMeSW\Qg	VWTL	POQ[TM	]LS\\	[PU[TSQM	dLMQLMR	QLM	cdPMR	[]	RMpWM]Q[Pb	S	TOPeMRMPTM	S̀OPb	QLM	cdPMRY	NOPQRSTQOR	SPU	VWRMQX	QO	U[]TW]]	QLM	NOPQRSTQORn]	fMReOR̀SPTMg	ie	QLM	cdPMR	UOM]	POQ	RMpWM]Q	S	TOPeMRMPTMY	QLM	VWRMQX	̀SXY	d[QL[P	e[̂M	qrs	_W][PM]]	USX]	SeQMR	RMTM[fQ	Oe	QLM	cdPMRn]	POQ[TMY	RMpWM]Q	]WTL	S	TOPeMRMPTMg	ie	QLM	VWRMQX	Q[̀M\X	RMpWM]Q]	S	TOPeMRMPTMY	QLM	cdPMR	]LS\\	SQQMPUg	tP\M]]	QLM	cdPMR	SbRMM]	OQLMRd[]MY	SPX	TOPeMRMPTM	RMpWM]QMU	WPUMR	QL[]	VMTQ[OP	kgu	]LS\\	_M	LM\U	d[QL[P	QMP	quvs	_W][PM]]	USX]	Oe	QLM	VWRMQXn]	RMTM[fQ	Oe	QLM	cdPMRn]	POQ[TMg	ie	QLM	cdPMRY	QLM	NOPQRSTQOR	SPU	QLM	VWRMQX	SbRMMY	QLM	NOPQRSTQOR	]LS\\	_M	S\\OdMU	S	RMS]OPS_\M	Q[̀M	QO	fMReOR̀	QLM	NOP]QRWTQ[OP	NOPQRSTQY	_WQ	]WTL	SP	SbRMM̀MPQ	]LS\\	POQ	dS[̂M	QLM	cdPMRn]	R[bLQY	[e	SPXY	]W_]MpWMPQ\X	QO	UMT\SRM	S	NOPQRSTQOR	mMeSW\Qw	oh				QLM	cdPMR	UMT\SRM]	S	NOPQRSTQOR	mMeSW\QY	QMR̀[PSQM]	QLM	NOP]QRWTQ[OP	NOPQRSTQ	SPU	POQ[e[M]	QLM	VWRMQXw	SPU	ol				QLM	cdPMR	LS]	SbRMMU	QO	fSX	QLM	jS\SPTM	Oe	QLM	NOPQRSTQ	xR[TM	[P	STTORUSPTM	d[QL	QLM	QMR̀]	Oe	QLM	NOP]QRWTQ[OP	NOPQRSTQ	QO	QLM	VWRMQX	OR	QO	S	TOPQRSTQOR	]M\MTQMU	QO	fMReOR̀	QLM	NOP]QRWTQ[OP	NOPQRSTQgI	y	zS[\WRM	OP	QLM	fSRQ	Oe	QLM	cdPMR	QO	TÒ f\X	d[QL	QLM	POQ[TM	RMpW[RM̀MPQ	[P	VMTQ[OP	kgu	]LS\\	POQ	TOP]Q[QWQM	S	eS[\WRM	QO	TÒ f\X	d[QL	S	TOPU[Q[OP	fRMTMUMPQ	QO	QLM	VWRMQXn]	O_\[bSQ[OP]Y	OR	RM\MS]M	QLM	VWRMQX	eRÒ 	[Q]	O_\[bSQ[OP]Y	MaTMfQ	QO	QLM	MaQMPQ	QLM	VWRMQX	UM̀OP]QRSQM]	STQWS\	fRMZWU[TMgI	{	|LMP	QLM	cdPMR	LS]	]SQ[]e[MU	QLM	TOPU[Q[OP]	Oe	VMTQ[OP	kY	QLM	VWRMQX	]LS\\	fRÒ fQ\X	SPU	SQ	QLM	VWRMQXn]	MafMP]M	QS}M	OPM	Oe	QLM	eO\\Od[Pb	STQ[OP]~I	{oJ	�RRSPbM	eOR	QLM	NOPQRSTQORY	d[QL	QLM	TOP]MPQ	Oe	QLM	cdPMRY	QO	fMReOR̀	SPU	TÒ f\MQM	QLM	NOP]QRWTQ[OP	NOPQRSTQwI	{oh	tPUMRQS}M	QO	fMReOR̀	SPU	TÒ f\MQM	QLM	NOP]QRWTQ[OP	NOPQRSTQ	[Q]M\eY	QLROWbL	[Q]	SbMPQ]	OR	[PUMfMPUMPQ	TOPQRSTQOR]wI	{ol	c_QS[P	_[U]	OR	PMbOQ[SQMU	fROfO]S\]	eRÒ 	pWS\[e[MU	TOPQRSTQOR]	STTMfQS_\M	QO	QLM	cdPMR	eOR	S	TOPQRSTQ	eOR	fMReOR̀SPTM	SPU	TÒ f\MQ[OP	Oe	QLM	NOP]QRWTQ[OP	NOPQRSTQY	SRRSPbM	eOR	S	TOPQRSTQ	QO	_M	fRMfSRMU	eOR	MaMTWQ[OP	_X	QLM	cdPMR	SPU	S	TOPQRSTQOR	]M\MTQMU	d[QL	QLM	cdPMRn]	TOPTWRRMPTMY	QO	_M	]MTWRMU	d[QL	fMReOR̀SPTM	SPU	fSX̀ MPQ	_OPU]	MaMTWQMU	_X	S	pWS\[e[MU	]WRMQX	MpW[̂S\MPQ	QO	QLM	_OPU]	[]]WMU	OP	QLM	NOP]QRWTQ[OP	NOPQRSTQY	SPU	fSX	QO	QLM	cdPMR	QLM	S̀OWPQ	Oe	US̀SbM]	S]	UM]TR[_MU	[P	VMTQ[OP	�	[P	MaTM]]	Oe	QLM	jS\SPTM	Oe	QLM	NOPQRSTQ	xR[TM	[PTWRRMU	_X	QLM	cdPMR	S]	S	RM]W\Q	Oe	QLM	NOPQRSTQOR	mMeSW\Qw	ORI	{oy	|S[̂M	[Q]	R[bLQ	QO	fMReOR̀	SPU	TÒ f\MQMY	SRRSPbM	eOR	TÒ f\MQ[OPY	OR	O_QS[P	S	PMd	TOPQRSTQOR	SPU	d[QL	RMS]OPS_\M	fRÒ fQPM]]	WPUMR	QLM	T[RTẀ ]QSPTM]~oJ				�eQMR	[P̂M]Q[bSQ[OPY	UMQMR̀[PM	QLM	S̀OWPQ	eOR	dL[TL	[Q	̀SX	_M	\[S_\M	QO	QLM	cdPMR	SPUY	S]	]OOP	S]	fRSTQ[TS_\M	SeQMR	QLM	S̀OWPQ	[]	UMQMR̀[PMUY	̀S}M	fSX̀ MPQ	QO	QLM	cdPMRw	ORoh				mMPX	\[S_[\[QX	[P	dLO\M	OR	[P	fSRQ	SPU	POQ[eX	QLM	cdPMRY	T[Q[Pb	QLM	RMS]OP]	eOR	UMP[S\gI	�	ie	QLM	VWRMQX	UOM]	POQ	fROTMMU	S]	fRÔ[UMU	[P	VMTQ[OP	r	d[QL	RMS]OPS_\M	fRÒ fQPM]]Y	QLM	VWRMQX	]LS\\	_M	UMM̀MU	QO	_M	[P	UMeSW\Q	OP	QL[]	jOPU	]M̂MP	USX]	SeQMR	RMTM[fQ	Oe	SP	SUU[Q[OPS\	dR[QQMP	POQ[TM	eRÒ 	QLM	cdPMR	QO	QLM	VWRMQX	UM̀SPU[Pb	QLSQ	QLM	VWRMQX	fMReOR̀	[Q]	O_\[bSQ[OP]	WPUMR	QL[]	jOPUY	SPU	QLM	cdPMR	]LS\\	_M	MPQ[Q\MU	QO	MPeORTM	SPX	RM̀MUX	ŜS[\S_\M	QO	QLM	cdPMRg	ie	QLM	VWRMQX	fROTMMU]	S]	fRÔ[UMU	[P	VMTQ[OP	rg�Y	SPU	QLM	cdPMR	RMeW]M]	QLM	fSX̀ MPQ	OR	QLM	VWRMQX	LS]	UMP[MU	\[S_[\[QXY	[P	dLO\M	OR	[P	fSRQY	d[QLOWQ	eWRQLMR	POQ[TM	QLM	cdPMR	]LS\\	_M	MPQ[Q\MU	QO	MPeORTM	SPX	RM̀MUX	ŜS[\S_\M	QO	QLM	cdPMRg
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I	J	KL	MNO	PQROMS	OTOUMV	MW	XUM	QYZOR	POUM[WY	\]̂_	\]̀	WR	\]a_	MNOY	MNO	ROVbWYV[c[T[M[OV	WL	MNO	PQROMS	MW	MNO	deYOR	VNXTT	YWM	cO	fROXMOR	MNXY	MNWVO	WL	MNO	gWYMRXUMWR	QYZOR	MNO	gWYVMRQUM[WY	gWYMRXUM_	XYZ	MNO	ROVbWYV[c[T[M[OV	WL	MNO	deYOR	MW	MNO	PQROMS	VNXTT	YWM	cO	fROXMOR	MNXY	MNWVO	WL	MNO	deYOR	QYZOR	MNO	gWYVMRQUM[WY	gWYMRXUM]	PQchOUM	MW	MNO	UWii[MiOYM	cS	MNO	deYOR	MW	bXS	MNO	jXTXYUO	WL	MNO	gWYMRXUM	kR[UO_	MNO	PQROMS	[V	WcT[fXMOZ_	e[MNWQM	ZQbT[UXM[WY_	LWRlm				MNO	ROVbWYV[c[T[M[OV	WL	MNO	gWYMRXUMWR	LWR	UWRROUM[WY	WL	ZOLOUM[nO	eWRo	XYZ	UWibTOM[WY	WL	MNO	gWYVMRQUM[WY	gWYMRXUMplq				XZZ[M[WYXT	TOfXT_	ZOV[fY	bRWLOVV[WYXT	XYZ	ZOTXS	UWVMV	ROVQTM[Yf	LRWi	MNO	gWYMRXUMWRrV	sOLXQTM_	XYZ	ROVQTM[Yf	LRWi	MNO	XUM[WYV	WR	LX[TQRO	MW	XUM	WL	MNO	PQROMS	QYZOR	POUM[WY	\p	XYZ	lt				T[uQ[ZXMOZ	ZXiXfOV_	WR	[L	YW	T[uQ[ZXMOZ	ZXiXfOV	XRO	VbOU[L[OZ	[Y	MNO	gWYVMRQUM[WY	gWYMRXUM_	XUMQXT	ZXiXfOV	UXQVOZ	cS	ZOTXSOZ	bORLWRiXYUO	WR	YWYvbORLWRiXYUO	WL	MNO	gWYMRXUMWR]	I	w	KL	MNO	PQROMS	OTOUMV	MW	XUM	QYZOR	POUM[WY	\]̂_	\]a	WR	\]x_	MNO	PQROMSrV	T[Xc[T[MS	[V	T[i[MOZ	MW	MNO	XiWQYM	WL	MN[V	jWYZ]I	y	zNO	PQROMS	VNXTT	YWM	cO	T[XcTO	MW	MNO	deYOR	WR	WMNORV	LWR	WcT[fXM[WYV	WL	MNO	gWYMRXUMWR	MNXM	XRO	QYROTXMOZ	MW	MNO	gWYVMRQUM[WY	gWYMRXUM_	XYZ	MNO	jXTXYUO	WL	MNO	gWYMRXUM	kR[UO	VNXTT	YWM	cO	ROZQUOZ	WR	VOM	WLL	WY	XUUWQYM	WL	XYS	VQUN	QYROTXMOZ	WcT[fXM[WYV]	{W	R[fNM	WL	XUM[WY	VNXTT	XUURQO	WY	MN[V	jWYZ	MW	XYS	bORVWY	WR	OYM[MS	WMNOR	MNXY	MNO	deYOR	WR	[MV	NO[RV_	O|OUQMWRV_	XZi[Y[VMRXMWRV_	VQUUOVVWRV	XYZ	XVV[fYV]I	m}	zNO	PQROMS	NOROcS	eX[nOV	YWM[UO	WL	XYS	UNXYfO_	[YUTQZ[Yf	UNXYfOV	WL	M[iO_	MW	MNO	gWYVMRQUM[WY	gWYMRXUM	WR	MW	ROTXMOZ	VQcUWYMRXUMV_	bQRUNXVO	WRZORV	XYZ	WMNOR	WcT[fXM[WYV]I	mm	~YS	bRWUOOZ[Yf_	TOfXT	WR	OuQ[MXcTO_	QYZOR	MN[V	jWYZ	iXS	cO	[YVM[MQMOZ	[Y	XYS	UWQRM	WL	UWibOMOYM	hQR[VZ[UM[WY	[Y	MNO	TWUXM[WY	[Y	eN[UN	MNO	eWRo	WR	bXRM	WL	MNO	eWRo	[V	TWUXMOZ	XYZ	VNXTT	cO	[YVM[MQMOZ	e[MN[Y	MeW	SOXRV	XLMOR	X	ZOUTXRXM[WY	WL	gWYMRXUMWR	sOLXQTM	WR	e[MN[Y	MeW	SOXRV	XLMOR	MNO	gWYMRXUMWR	UOXVOZ	eWRo[Yf	WR	e[MN[Y	MeW	SOXRV	XLMOR	MNO	PQROMS	ROLQVOV	WR	LX[TV	MW	bORLWRi	[MV	WcT[fXM[WYV	QYZOR	MN[V	jWYZ_	eN[UNOnOR	WUUQRV	L[RVM]	KL	MNO	bRWn[V[WYV	WL	MN[V	kXRXfRXbN	XRO	nW[Z	WR	bRWN[c[MOZ	cS	TXe_	MNO	i[Y[iQi	bOR[WZ	WL	T[i[MXM[WY	XnX[TXcTO	MW	VQROM[OV	XV	X	ZOLOYVO	[Y	MNO	hQR[VZ[UM[WY	WL	MNO	VQ[M	VNXTT	cO	XbbT[UXcTO]I	mq	{WM[UO	MW	MNO	PQROMS_	MNO	deYOR	WR	MNO	gWYMRXUMWR	VNXTT	cO	iX[TOZ	WR	ZOT[nOROZ	MW	MNO	XZZROVV	VNWeY	WY	MNO	bXfO	WY	eN[UN	MNO[R	V[fYXMQRO	XbbOXRV]I	mt	�NOY	MN[V	jWYZ	NXV	cOOY	LQRY[VNOZ	MW	UWibTS	e[MN	X	VMXMQMWRS	WR	WMNOR	TOfXT	ROuQ[ROiOYM	[Y	MNO	TWUXM[WY	eNORO	MNO	UWYVMRQUM[WY	eXV	MW	cO	bORLWRiOZ_	XYS	bRWn[V[WY	[Y	MN[V	jWYZ	UWYLT[UM[Yf	e[MN	VX[Z	VMXMQMWRS	WR	TOfXT	ROuQ[ROiOYM	VNXTT	cO	ZOOiOZ	ZOTOMOZ	NOROLRWi	XYZ	bRWn[V[WYV	UWYLWRi[Yf	MW	VQUN	VMXMQMWRS	WR	WMNOR	TOfXT	ROuQ[ROiOYM	VNXTT	cO	ZOOiOZ	[YUWRbWRXMOZ	NORO[Y]	�NOY	VW	LQRY[VNOZ_	MNO	[YMOYM	[V	MNXM	MN[V	jWYZ	VNXTT	cO	UWYVMRQOZ	XV	X	VMXMQMWRS	cWYZ	XYZ	YWM	XV	X	UWiiWY	TXe	cWYZ]I	m�	�����������I	m�lm	�������	��	���	��������	�����l	zNO	MWMXT	XiWQYM	bXSXcTO	cS	MNO	deYOR	MW	MNO	gWYMRXUMWR	QYZOR	MNO	gWYVMRQUM[WY	gWYMRXUM	XLMOR	XTT	bRWbOR	XZhQVMiOYMV	NXnO	cOOY	iXZO_	[YUTQZ[Yf	XTTWeXYUO	MW	MNO	gWYMRXUMWR	WL	XYS	XiWQYMV	ROUO[nOZ	WR	MW	cO	ROUO[nOZ	cS	MNO	deYOR	[Y	VOMMTOiOYM	WL	[YVQRXYUO	WR	WMNOR	UTX[iV	LWR	ZXiXfOV	MW	eN[UN	MNO	gWYMRXUMWR	[V	OYM[MTOZ_	ROZQUOZ	cS	XTT	nXT[Z	XYZ	bRWbOR	bXSiOYMV	iXZO	MW	WR	WY	cONXTL	WL	MNO	gWYMRXUMWR	QYZOR	MNO	gWYVMRQUM[WY	gWYMRXUM]I	m�lq	������������	��������l	zNO	XfROOiOYM	cOMeOOY	MNO	deYOR	XYZ	gWYMRXUMWR	[ZOYM[L[OZ	WY	MNO	UWnOR	bXfO_	[YUTQZ[Yf	XTT	gWYMRXUM	sWUQiOYMV	XYZ	UNXYfOV	iXZO	MW	MNO	XfROOiOYM	XYZ	MNO	gWYMRXUM	sWUQiOYMV]	I	m�lt	����������	�������l	�X[TQRO	WL	MNO	gWYMRXUMWR_	eN[UN	NXV	YWM	cOOY	ROiOZ[OZ	WR	eX[nOZ_	MW	bORLWRi	WR	WMNORe[VO	MW	UWibTS	e[MN	X	iXMOR[XT	MORi	WL	MNO	gWYVMRQUM[WY	gWYMRXUM]I	m�l�	�����	�������l	�X[TQRO	WL	MNO	deYOR_	eN[UN	NXV	YWM	cOOY	ROiOZ[OZ	WR	eX[nOZ_	MW	bXS	MNO	gWYMRXUMWR	XV	ROuQ[ROZ	QYZOR	MNO	gWYVMRQUM[WY	gWYMRXUM	WR	MW	bORLWRi	XYZ	UWibTOMO	WR	UWibTS	e[MN	MNO	WMNOR	iXMOR[XT	MORiV	WL	MNO	gWYVMRQUM[WY	gWYMRXUM]	I	m�l�	��������	���������l	~TT	MNO	ZWUQiOYMV	MNXM	UWibR[VO	MNO	XfROOiOYM	cOMeOOY	MNO	deYOR	XYZ	gWYMRXUMWR]
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I	JK	LM	NOPQ	RSTU	PQ	PQQVWU	MSX	YT	YZXWW[WTN	\WN]WWT	Y	̂STNXY_NSX	YTU	QV\_STNXY_NSX̀	NOW	NWX[	̂STNXY_NSX	PT	NOPQ	RSTU	QOYaa	\W	UWW[WU	NS	\W	bV\_STNXY_NSX	YTU	NOW	NWX[	c]TWX	QOYaa	\W	UWW[WU	NS	\W	̂STNXY_NSXdI	Je	fSUPMP_YNPSTQ	NS	NOPQ	\STU	YXW	YQ	MSaaS]Qg		hijklm	no	jpqrnsms	tmuqv	wqp	kssnxnqyku	onzykx{pmo	qw	kssms	jkpxnmo|	qx}mp	x}ky	x}qom	kjjmkpnyz	qy	x}m	lqrmp	jkzm~�����������	��	��������� 	 ������Ŝ[�YT�g h�qpjqpkxm	imku� 	 Ŝ[�YT�g h�qpjqpkxm	imku�bPZTYNVXWg 		 	 bPZTYNVXWg 		�Y[W	YTU	�PNaWg 				 	 �Y[W	YTU	�PNaWg 				�UUXWQQg 		 	 �UUXWQQg 		
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I	J	KLM	NOPQRSTQOR	SPU	VWRMQXY	ZO[PQ\X	SPU	]M̂MRS\\XY	_[PU	QLM̀]M\̂M]Y	QLM[R	LM[R]Y	MaMTWQOR]Y	SÙ [P[]QRSQOR]Y	]WTTM]]OR]	SPU	S]][bP]	QO	QLM	cdPMR	QO	eSX	fOR	\S_ORY	̀SQMR[S\]	SPU	MgW[è MPQ	fWRP[]LMU	fOR	W]M	[P	QLM	eMRfOR̀SPTM	Of	QLM	NOP]QRWTQ[OP	NOPQRSTQY	dL[TL	[]	[PTOReORSQMU	LMRM[P	_X	RMfMRMPTMY	]W_ZMTQ	QO	QLM	fO\\Od[Pb	QMR̀]hI	i	jf	QLM	NOPQRSTQOR	eRÒ eQ\X	̀SkM]	eSX̀ MPQ	Of	S\\	]Ẁ ]	UWM	QO	N\S[̀SPQ]Y	SPU	UMfMPU]Y	[PUM̀P[f[M]	SPU	LO\U]	LSR̀\M]]	QLM	cdPMR	fRÒ 	T\S[̀]Y	UM̀SPU]Y	\[MP]	OR	]W[Q]	_X	SPX	eMR]OP	OR	MPQ[QX	]MMk[Pb	eSX̀ MPQ	fOR	\S_ORY	S̀QMR[S\]	OR	MgW[è MPQ	fWRP[]LMU	fOR	W]M	[P	QLM	eMRfOR̀SPTM	Of	QLM	NOP]QRWTQ[OP	NOPQRSTQY	QLMP	QLM	VWRMQX	SPU	QLM	NOPQRSTQOR	]LS\\	LŜM	PO	O_\[bSQ[OP	WPUMR	QL[]	lOPUh	I	m	jf	QLMRM	[]	PO	cdPMR	nMfSW\Q	WPUMR	QLM	NOP]QRWTQ[OP	NOPQRSTQY	QLM	VWRMQXo]	O_\[bSQ[OP	QO	QLM	cdPMR	WPUMR	QL[]	lOPU	]LS\\	SR[]M	SfQMR	QLM	cdPMR	LS]	eRÒ eQ\X	POQ[f[MU	QLM	NOPQRSTQOR	SPU	QLM	VWRMQX	pSQ	QLM	SUURM]]	UM]TR[_MU	[P	VMTQ[OP	qrs	Of	T\S[̀]Y	UM̀SPU]Y	\[MP]	OR	]W[Q]	SbS[P]Q	QLM	cdPMR	OR	QLM	cdPMRo]	eROeMRQX	_X	SPX	eMR]OP	OR	MPQ[QX	]MMk[Pb	eSX̀ MPQ	fOR	\S_ORY	̀SQMR[S\]	OR	MgW[è MPQ	fWRP[]LMU	fOR	W]M	[P	QLM	eMRfOR̀SPTM	Of	QLM	NOP]QRWTQ[OP	NOPQRSTQ	SPU	QMPUMRMU	UMfMP]M	Of	]WTL	T\S[̀]Y	UM̀SPU]Y	\[MP]	OR	]W[Q]	QO	QLM	NOPQRSTQOR	SPU	QLM	VWRMQXh	I	t	uLMP	QLM	cdPMR	LS]	]SQ[]f[MU	QLM	TOPU[Q[OP]	[P	VMTQ[OP	rY	QLM	VWRMQX	]LS\\	eRÒ eQ\X	SPU	SQ	QLM	VWRMQXo]	MaeMP]M	UMfMPUY	[PUM̀P[fX	SPU	LO\U	LSR̀\M]]	QLM	cdPMR	SbS[P]Q	S	UW\X	QMPUMRMU	T\S[̀Y	UM̀SPUY	\[MP	OR	]W[QhI	v	KLM	VWRMQXo]	O_\[bSQ[OP]	QO	S	N\S[̀SPQ	WPUMR	QL[]	lOPU	]LS\\	SR[]M	SfQMR	QLM	fO\\Od[Pbw	I	vxJ	N\S[̀SPQ]Y	dLO	UO	POQ	LŜM	S	U[RMTQ	TOPQRSTQ	d[QL	QLM	NOPQRSTQORY	xJ				LŜM	fWRP[]LMU	S	dR[QQMP	POQ[TM	Of	POPyeSX̀ MPQ	QO	QLM	NOPQRSTQORY	]QSQ[Pb	d[QL	]W_]QSPQ[S\	STTWRSTX	QLM	S̀OWPQ	T\S[̀MU	SPU	QLM	PS̀M	Of	QLM	eSRQX	QO	dLÒ 	QLM	̀SQMR[S\]	dMRMY	OR	MgW[è MPQ	dS]Y	fWRP[]LMU	OR	]Wee\[MU	OR	fOR	dLÒ 	QLM	\S_OR	dS]	UOPM	OR	eMRfOR̀MUY	d[QL[P	P[PMQX	pz{s	USX]	SfQMR	LŜ[Pb	\S]Q	eMRfOR̀MU	\S_OR	OR	\S]Q	fWRP[]LMU	̀SQMR[S\]	OR	MgW[è MPQ	[PT\WUMU	[P	QLM	N\S[̀|	SPUxi				LŜM	]MPQ	S	N\S[̀	QO	QLM	VWRMQX	pSQ	QLM	SUURM]]	UM]TR[_MU	[P	VMTQ[OP	qrshI	vxi	N\S[̀SPQ]Y	dLO	SRM	M̀e\OXMU	_X	OR	LŜM	S	U[RMTQ	TOPQRSTQ	d[QL	QLM	NOPQRSTQORY	LŜM	]MPQ	S	N\S[̀	QO	QLM	VWRMQX	pSQ	QLM	SUURM]]	UM]TR[_MU	[P	VMTQ[OP	qrshI	}	jf	S	POQ[TM	Of	POPyeSX̀ MPQ	RMgW[RMU	_X	VMTQ[OP	~hqhq	[]	b[̂MP	_X	QLM	cdPMR	QO	QLM	NOPQRSTQORY	QLSQ	[]	]Wff[T[MPQ	QO	]SQ[]fX	S	N\S[̀SPQo]	O_\[bSQ[OP	QO	fWRP[]L	S	dR[QQMP	POQ[TM	Of	POPyeSX̀ MPQ	WPUMR	VMTQ[OP	~hqhqhI	�	uLMP	S	N\S[̀SPQ	LS]	]SQ[]f[MU	QLM	TOPU[Q[OP]	Of	VMTQ[OP]	~hq	OR	~h�Y	dL[TLM̂MR	[]	See\[TS_\MY	QLM	VWRMQX	]LS\\	eRÒ eQ\X	SPU	SQ	QLM	VWRMQXo]	MaeMP]M	QSkM	QLM	fO\\Od[Pb	STQ[OP]wI	�xJ	VMPU	SP	SP]dMR	QO	QLM	N\S[̀SPQY	d[QL	S	TOeX	QO	QLM	cdPMRY	d[QL[P	][aQX	p�{s	USX]	SfQMR	RMTM[eQ	Of	QLM	N\S[̀Y	]QSQ[Pb	QLM	S̀OWPQ]	QLSQ	SRM	WPU[]eWQMU	SPU	QLM	_S][]	fOR	TLS\\MPb[Pb	SPX	S̀OWPQ]	QLSQ	SRM	U[]eWQMU|	SPUI	�xi	�SX	OR	SRRSPbM	fOR	eSX̀ MPQ	Of	SPX	WPU[]eWQMU	S̀OWPQ]hI	�xm	KLM	VWRMQXo]	fS[\WRM	QO	U[]TLSRbM	[Q]	O_\[bSQ[OP]	WPUMR	VMTQ[OP	�hq	OR	VMTQ[OP	�h�	]LS\\	POQ	_M	UMM̀MU	QO	TOP]Q[QWQM	S	dS[̂MR	Of	UMfMP]M]	QLM	VWRMQX	OR	NOPQRSTQOR	̀SX	LŜM	OR	STgW[RM	S]	QO	S	N\S[̀Y	MaTMeQ	S]	QO	WPU[]eWQMU	S̀OWPQ]	fOR	dL[TL	QLM	VWRMQX	SPU	N\S[̀SPQ	LŜM	RMSTLMU	SbRMM̀MPQh	jfY	LOdM̂MRY	QLM	VWRMQX	fS[\]	QO	U[]TLSRbM	[Q]	O_\[bSQ[OP]	WPUMR	VMTQ[OP	�hq	OR	VMTQ[OP	�h�Y	QLM	VWRMQX	]LS\\	[PUM̀P[fX	QLM	N\S[̀SPQ	fOR	QLM	RMS]OPS_\M	SQQORPMXo]	fMM]	QLM	N\S[̀SPQ	[PTWR]	QLMRMSfQMR	QO	RMTÔMR	SPX	]Ẁ ]	fOWPU	QO	_M	UWM	SPU	Od[Pb	QO	QLM	N\S[̀SPQhI	�	KLM	VWRMQXo]	QOQS\	O_\[bSQ[OP	]LS\\	POQ	MaTMMU	QLM	S̀OWPQ	Of	QL[]	lOPUY	e\W]	QLM	S̀OWPQ	Of	RMS]OPS_\M	SQQORPMXo]	fMM]	eRÔ[UMU	WPUMR	VMTQ[OP	�hrY	SPU	QLM	S̀OWPQ	Of	QL[]	lOPU	]LS\\	_M	TRMU[QMU	fOR	SPX	eSX̀ MPQ]	̀SUM	[P	bOOU	fS[QL	_X	QLM	VWRMQXh	I	�	�̀ OWPQ]	OdMU	_X	QLM	cdPMR	QO	QLM	NOPQRSTQOR	WPUMR	QLM	NOP]QRWTQ[OP	NOPQRSTQ	]LS\\	_M	W]MU	fOR	QLM	eMRfOR̀SPTM	Of	QLM	NOP]QRWTQ[OP	NOPQRSTQ	SPU	QO	]SQ[]fX	T\S[̀]Y	[f	SPXY	WPUMR	SPX	TOP]QRWTQ[OP	eMRfOR̀SPTM	_OPUh	lX	QLM	NOPQRSTQOR	fWRP[]L[Pb	SPU	QLM	cdPMR	STTMeQ[Pb	QL[]	lOPUY	QLMX	SbRMM	QLSQ	S\\	fWPU]	MSRPMU	_X	QLM	NOPQRSTQOR	[P	QLM	eMRfOR̀SPTM	Of	QLM	NOP]QRWTQ[OP	NOPQRSTQ	SRM	UMU[TSQMU	QO	]SQ[]fX	O_\[bSQ[OP]	Of	QLM	NOPQRSTQOR	SPU	VWRMQX	WPUMR	QL[]	lOPUY	]W_ZMTQ	QO	QLM	cdPMRo]	eR[OR[QX	QO	W]M	QLM	fWPU]	fOR	QLM	TÒ e\MQ[OP	Of	QLM	dORkh
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I	JK	LMN	OPQNRS	TMUVV	WXR	YN	VZUYVN	RX	RMN	[\WNQ]	̂VUZ_UWRT	XQ	XRMNQT	̀XQ	XYVZaURZXWT	X̀	RMN	̂XWRQUbRXQ	RMUR	UQN	PWQNVURNc	RX	RMN	̂XWTRQPbRZXW	̂XWRQUbRd	LMN	[\WNQ	TMUVV	WXR	YN	VZUYVN	̀XQ	RMN	eUS_NWR	X̀	UWS	bXTRT	XQ	NfeNWTNT	X̀	UWS	̂VUZ_UWR	PWcNQ	RMZT	gXWc]	UWc	TMUVV	MUhN	PWcNQ	RMZT	gXWc	WX	XYVZaURZXW	RX	_UiN	eUS_NWRT	RX]	XQ	aZhN	WXRZbN	XW	YNMUV̀	X̀]	̂VUZ_UWRT	XQ	XRMNQ\ZTN	MUhN	UWS	XYVZaURZXWT	RX	̂VUZ_UWRT	PWcNQ	RMZT	gXWcd	I	JJ	LMN	OPQNRS	MNQNYS	\UZhNT	WXRZbN	X̀	UWS	bMUWaN]	ZWbVPcZWa	bMUWaNT	X̀	RZ_N]	RX	RMN	̂XWTRQPbRZXW	̂XWRQUbR	XQ	RX	QNVURNc	TPYbXWRQUbRT]	ePQbMUTN	XQcNQT	UWc	XRMNQ	XYVZaURZXWTdI	Jj	kX	TPZR	XQ	UbRZXW	TMUVV	YN	bX__NWbNc	YS	U	̂VUZ_UWR	PWcNQ	RMZT	gXWc	XRMNQ	RMUW	ZW	U	bXPQR	X̀	bX_eNRNWR	lPQZTcZbRZXW	ZW	RMN	TRURN	ZW	\MZbM	RMN	eQXlNbR	RMUR	ZT	RMN	TPYlNbR	X̀	RMN	̂XWTRQPbRZXW	̂XWRQUbR	ZT	VXbURNc	XQ	ÙRNQ	RMN	NfeZQURZXW	X̀	XWN	SNUQ	̀QX_	RMN	cURN	mno	XW	\MZbM	RMN	̂VUZ_UWR	TNWR	U	̂VUZ_	RX	RMN	OPQNRS	ePQTPUWR	RX	ONbRZXW	pdndq	XQ	pdq]	XQ	mqo	XW	\MZbM	RMN	VUTR	VUYXQ	XQ	TNQhZbN	\UT	eNQ̀XQ_Nc	YS	UWSXWN	XQ	RMN	VUTR	_URNQZUVT	XQ	NrPZe_NWR	\NQN	P̀QWZTMNc	YS	UWSXWN	PWcNQ	RMN	̂XWTRQPbRZXW	̂XWRQUbR]	\MZbMNhNQ	X̀	mno	XQ	mqo	̀ZQTR	XbbPQTd	s̀	RMN	eQXhZTZXWT	X̀	RMZT	tUQUaQUeM	UQN	hXZc	XQ	eQXMZYZRNc	YS	VU\]	RMN	_ZWZ_P_	eNQZXc	X̀	VZ_ZRURZXW	UhUZVUYVN	RX	TPQNRZNT	UT	U	cǸNWTN	ZW	RMN	lPQZTcZbRZXW	X̀	RMN	TPZR	TMUVV	YN	UeeVZbUYVNd	I	Ju	kXRZbN	UWc	̂VUZ_T	RX	RMN	OPQNRS]	RMN	[\WNQ	XQ	RMN	̂XWRQUbRXQ	TMUVV	YN	_UZVNc	XQ	cNVZhNQNc	RX	RMN	UccQNTT	TMX\W	XW	RMN	eUaN	XW	\MZbM	RMNZQ	TZaWURPQN	UeeNUQTd	vbRPUV	QNbNZeR	X̀	WXRZbN	XQ	̂VUZ_T]	MX\NhNQ	UbbX_eVZTMNc]	TMUVV	YN	TP̀̀ZbZNWR	bX_eVZUWbN	UT	X̀	RMN	cURN	QNbNZhNcdI	Jw	xMNW	RMZT	gXWc	MUT	YNNW	̀PQWZTMNc	RX	bX_eVS	\ZRM	U	TRURPRXQS	XQ	XRMNQ	VNaUV	QNrPZQN_NWR	ZW	RMN	VXbURZXW	\MNQN	RMN	bXWTRQPbRZXW	\UT	RX	YN	eNQ̀XQ_Nc]	UWS	eQXhZTZXW	ZW	RMZT	gXWc	bXẀVZbRZWa	\ZRM	TUZc	TRURPRXQS	XQ	VNaUV	QNrPZQN_NWR	TMUVV	YN	cNN_Nc	cNVNRNc	MNQǸQX_	UWc	eQXhZTZXWT	bXẀXQ_ZWa	RX	TPbM	TRURPRXQS	XQ	XRMNQ	VNaUV	QNrPZQN_NWR	TMUVV	YN	cNN_Nc	ZWbXQeXQURNc	MNQNZWd	xMNW	TX	̀PQWZTMNc]	RMN	ZWRNWR	ZT	RMUR	RMZT	gXWc	TMUVV	YN	bXWTRQPNc	UT	U	TRURPRXQS	YXWc	UWc	WXR	UT	U	bX__XW	VU\	YXWcdI	Jy	zeXW	QNrPNTR	YS	UWS	eNQTXW	XQ	NWRZRS	UeeNUQZWa	RX	YN	U	eXRNWRZUV	YNWǸZbZUQS	X̀	RMZT	gXWc]	RMN	̂XWRQUbRXQ	UWc	[\WNQ	TMUVV	eQX_eRVS	̀PQWZTM	U	bXeS	X̀	RMZT	gXWc	XQ	TMUVV	eNQ_ZR	U	bXeS	RX	YN	_UcNdI	J{	|}~��������I	J{�J	������	v	\QZRRNW	TRURN_NWR	YS	RMN	̂VUZ_UWR	ZWbVPcZWa	UR	U	_ZWZ_P_��J				RMN	WU_N	X̀	RMN	̂VUZ_UWR��j				RMN	WU_N	X̀	RMN	eNQTXW	̀XQ	\MX_	RMN	VUYXQ	\UT	cXWN]	XQ	_URNQZUVT	XQ	NrPZe_NWR	̀PQWZTMNc��u				U	bXeS	X̀	RMN	UaQNN_NWR	XQ	ePQbMUTN	XQcNQ	ePQTPUWR	RX	\MZbM	VUYXQ]	_URNQZUVT	XQ	NrPZe_NWR	\UT	P̀QWZTMNc	̀XQ	PTN	ZW	RMN	eNQ̀XQ_UWbN	X̀	RMN	̂XWTRQPbRZXW	̂XWRQUbR��w				U	YQZǸ	cNTbQZeRZXW	X̀	RMN	VUYXQ]	_URNQZUVT	XQ	NrPZe_NWR	̀PQWZTMNc��y				RMN	cURN	XW	\MZbM	RMN	̂VUZ_UWR	VUTR	eNQ̀XQ_Nc	VUYXQ	XQ	VUTR	̀PQWZTMNc	_URNQZUVT	XQ	NrPZe_NWR	̀XQ	PTN	ZW	RMN	eNQ̀XQ_UWbN	X̀	RMN	̂XWTRQPbRZXW	̂XWRQUbR��{				RMN	RXRUV	U_XPWR	NUQWNc	YS	RMN	̂VUZ_UWR	̀XQ	VUYXQ]	_URNQZUVT	XQ	NrPZe_NWR	̀PQWZTMNc	UT	X̀	RMN	cURN	X̀	RMN	̂VUZ_�	��				RMN	RXRUV	U_XPWR	X̀	eQNhZXPT	eUS_NWRT	QNbNZhNc	YS	RMN	̂VUZ_UWR�	UWc��				RMN	RXRUV	U_XPWR	cPN	UWc	PWeUZc	RX	RMN	̂VUZ_UWR	̀XQ	VUYXQ]	_URNQZUVT	XQ	NrPZe_NWR	̀PQWZTMNc	UT	X̀	RMN	cURN	X̀	RMN	̂VUZ_dI	J{�j	���������	vW	ZWcZhZcPUV	XQ	NWRZRS	MUhZWa	U	cZQNbR	bXWRQUbR	\ZRM	RMN	̂XWRQUbRXQ	XQ	\ZRM	U	TPYbXWRQUbRXQ	X̀	RMN	X̂WRQUbRXQ	RX	̀PQWZTM	VUYXQ]	_URNQZUVT	XQ	NrPZe_NWR	̀XQ	PTN	ZW	RMN	eNQ̀XQ_UWbN	X̀	RMN	̂XWTRQPbRZXW	̂XWRQUbRd	LMN	RNQ_	̂VUZ_UWR	UVTX	ZWbVPcNT	UWS	ZWcZhZcPUV	XQ	NWRZRS	RMUR	MUT	QZaMR̀PVVS	UTTNQRNc	U	bVUZ_	PWcNQ	UW	UeeVZbUYVN	_NbMUWZb�T	VZNW	XQ	TZ_ZVUQ	TRURPRN	UaUZWTR	RMN	QNUV	eQXeNQRS	PeXW	\MZbM	RMN	tQXlNbR	ZT	VXbURNcd	LMN	ZWRNWR	X̀	RMZT	gXWc	TMUVV	YN	RX	ZWbVPcN	\ZRMXPR	VZ_ZRURZXW	ZW	RMN	RNQ_T	�VUYXQ]	_URNQZUVT	XQ	NrPZe_NWR�	RMUR	eUQR	X̀	\URNQ]	aUT]	eX\NQ]	VZaMR]	MNUR]	XZV]	aUTXVZWN]	RNVNeMXWN	TNQhZbN	XQ	QNWRUV	NrPZe_NWR	PTNc	ZW	RMN	̂XWTRQPbRZXW	̂XWRQUbR]	UQbMZRNbRPQUV	UWc	NWaZWNNQZWa	TNQhZbNT	QNrPZQNc	̀XQ	eNQ̀XQ_UWbN	X̀	RMN	\XQi	X̀	RMN	̂XWRQUbRXQ	UWc	RMN	̂XWRQUbRXQ�T	TPYbXWRQUbRXQT]	UWc	UVV	XRMNQ	ZRN_T	̀XQ	\MZbM	U	_NbMUWZb�T	VZNW	_US	YN	UTTNQRNc	ZW	RMN	lPQZTcZbRZXW	\MNQN	RMN	VUYXQ]	_URNQZUVT	XQ	NrPZe_NWR	\NQN	̀PQWZTMNcdI	J{�u	������������	���������	LMN	UaQNN_NWR	YNR\NNW	RMN	[\WNQ	UWc	̂XWRQUbRXQ	ZcNWRZ̀ZNc	XW	RMN	bXhNQ	eUaN]	ZWbVPcZWa	UVV	̂XWRQUbR	�XbP_NWRT	UWc	UVV	bMUWaNT	_UcN	RX	RMN	UaQNN_NWR	UWc	RMN	̂XWRQUbR	�XbP_NWRTd
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I	JKLM	NOPQR	SQTUVWXL	YZ[\]̂_	̀a	bc_	def_̂g	ec[hc	cZi	f̀b	j__f	̂_k_l[_l	̀̂	eZ[m_lg	b̀	nZo	bc_	p̀fb̂Zhb̀̂	Zi	_̂q][̂_l	]fl_̂	bc_	p̀fib̂]hb[̀f	p̀fb̂Zhb	̀̂	b̀	n_̂à̂k	Zfl	h̀kn\_b_	̀̂	h̀kn\o	e[bc	bc_	̀bc_̂	kZb_̂[Z\	b_̂ki	̀a	bc_	p̀fib̂]hb[̀f	p̀fb̂ZhbrI	JKLs	tuPXRUvX	SuvVwQPXxL	y\\	bc_	l̀h]k_fbi	bcZb	h̀kn̂[i_	bc_	Zẑ__k_fb	j_be__f	bc_	def_̂	Zfl	p̀fb̂Zhb̀̂rI	J{	|a	bc[i	}̀fl	[i	[ii]_l	à̂	Zf	Zẑ__k_fb	j_be__f	Z	p̀fb̂Zhb̀̂	Zfl	i]jh̀fb̂Zhb̀̂g	bc_	b_̂k	p̀fb̂Zhb̀̂	[f	bc[i	}̀fl	icZ\\	j_	l__k_l	b̀	j_	~]jh̀fb̂Zhb̀̂	Zfl	bc_	b_̂k	def_̂	icZ\\	j_	l__k_l	b̀	j_	p̀fb̂Zhb̀̂rI	J�	� l̀[a[hZb[̀fi	b̀	bc[i	j̀fl	Ẑ_	Zi	à\\̀ei�		������	��	��������	�����	���	����������	����������	��	�����	��������	�����	����	�����	���������	��	���	�����	������tN����t�N�	��	�� �t ��¡ 	 �¢�£�¤p̀knZfo� �¥��������	����� 	 p̀knZfo� �¥��������	�����~[zfZb]̂_� 		 	 ~[zfZb]̂_� 		¦Zk_	Zfl	§[b\_� 				 	 ¦Zk_	Zfl	§[b\_� 				yll̂_ii� 		 	 yll̂_ii� 		
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IJKLM	NO	JPIQRLMST				IUM	RNVIPJRI	WNRXYMVISZ				IUM	[NP\	NO	IUQS	RNVIPJRI]				WJIM	NO	RNYYMVRMYMVI	JVW	SXKSIJVIQJL	RNŶLMIQNV_				RNVIPJRI	SXY	̀			̂JaYMVISb				WQŜXIM	PMSNLXIQNVc				IMPYQVJIQNV	NP	SXŜMVSQNVd				YQSRMLLJVMNXS	̂PNeQSQNVSf				MVXYMPJIQNV	NO	RNVIPJRI	WNRXYMVIS	ghijikjilm	nopoqorsJPIQRLM	T			IUM	RNVIPJRI	WNRXYMVIStuv	wxyz{|}z	~x}��vyz�	}xy���z	x�	zu��	��{vv�vyz�	wxy��z�xy�	x�	zuv	wxyz{|}z	��vyv{|��	�����v�vyz|{��	|y�	xzuv{	wxy��z�xy���	~{|��y���	��v}���}|z�xy��	���vy�|	����v�	�{�x{	zx	v�v}�z�xy	x�	zu��	��{vv�vyz�	xzuv{	�x}��vyz�	���zv�	�y	zu��	��{vv�vyz�	|y�	�x����}|z�xy�	����v�	|�zv{	v�v}�z�xy	x�	zu��	��{vv�vyz�	|��	x�	�u�}u	�x{�	zuv	wxyz{|}z�	|y�	|{v	|�	�����	|	�|{z	x�	zuv	wxyz{|}z	|�	��	|zz|}uv�	zx	zu��	��{vv�vyz	x{	{v�v|zv�	uv{v�y�	tuv	wxyz{|}z	{v�{v�vyz�	zuv	vyz�{v	|y�	�yzv�{|zv�	|�{vv�vyz	�vz�vvy	zuv	�|{z�v�	uv{vzx	|y�	���v{�v�v�	�{�x{	yv�xz�|z�xy��	{v�{v�vyz|z�xy��	x{	|�{vv�vyz��	v�zuv{	�{�zzvy	x{	x{|��	�y	vy��v{|z�xy	x�	zuv	wxyz{|}z	~x}��vyz��	xzuv{	zu|y	|	�x����}|z�xy�	|��v|{�	�y	�{z�}�v	��JPIQRLM	Z			IUM	[NP\	NO	IUQS	RNVIPJRItuv	wxyz{|}zx{	�u|��	�����	v�v}�zv	zuv	�x{�	�v�}{��v�	�y	zuv	wxyz{|}z	~x}��vyz��	v�}v�z	|�	��v}���}|���	�y��}|zv�	�y	zuv	wxyz{|}z	~x}��vyz�	zx	�v	zuv	{v��xy������z�	x�	xzuv{��JPIQRLM	]			WJIM	NO	RNYYMVRMYMVI	JVW	SXKSIJVIQJL	RNŶLMIQNV�	]�T	tuv	�|zv	x�	}x��vy}v�vyz	x�	zuv	�x{�	�u|��	�v�g�mo��	��o	��	qmo	��pp� ¡�k	¢�£o¤¥s¦				§				tuv	�|zv	x�	zu��	��{vv�vyz�¦				§				�	�|zv	�vz	�x{zu	�y	|	yxz�}v	zx	�{x}vv�	����v�	��	zuv	̈�yv{�¦				§				©�z|����uv�	|�	�x��x���gª�¤ojq	i	riqo	�j	i	«oi�¤	q�	roqoj«¡�o	qmo	riqo	��	��««o��o«o�q	��	qmo	¬�j�¥s		�	|	�|zv	x�	}x��vy}v�vyz	x�	zuv	�x{�	��	yxz	�v�v}zv��	zuvy	zuv	�|zv	x�	}x��vy}v�vyz	�u|��	�v	zuv	�|zv	x�	zu��	��{vv�vyz��	]�Z	tuv	wxyz{|}z	t��v	�u|��	�v	�v|��{v�	�{x�	zuv	�|zv	x�	}x��vy}v�vyz	x�	zuv	�x{���	]�]	S®̄°±²³±́²µ	R¶·̧µ¹±́¶³
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I	JKJKL	MNOPQRS	ST	UVPNWSXQYSW	TZ	S[Q	\TYS]URS	̂_XQ	UW	̀]Ta_VQV	_Y	S[Q	\TYS]URS	bTRNXQYSWc	S[Q	\TYS]URST]	W[Udd	UR[_QaQ	MNOWSUYS_Ud	\TX̀ dQS_TY	TZ	S[Q	QYS_]Q	eT]fghijklm	nok	np	qjk	pnrrnstou	vnwkx	yoz	ln{|rkqk	qjk	oklkxxy}~	topn}{yqtno���				�				�TS	dUSQ]	S[UY				�				�	RUdQYVU]	VU�W	Z]TX	S[Q	VUSQ	TZ	RTXXQYRQXQYS	TZ	S[Q	eT]f��	�		�				��	S[Q	ZTddT�_Y�	VUSQg	�QO]NU]�	��c	����	I	JKJK�	MNOPQRS	ST	UVPNWSXQYSW	TZ	S[Q	\TYS]URS	̂_XQ	UW	̀]Ta_VQV	_Y	S[Q	\TYS]URS	bTRNXQYSWc	_Z	̀T]S_TYW	TZ	S[Q	eT]f	U]Q	ST	OQ	RTX̀ dQSQV	̀]_T]	ST	MNOWSUYS_Ud	\TX̀ dQS_TY	TZ	S[Q	QYS_]Q	eT]fc	S[Q	\TYS]URST]	W[Udd	UR[_QaQ	MNOWSUYS_Ud	\TX̀ dQS_TY	TZ	WNR[	̀T]S_TYW	O�	S[Q	ZTddT�_Y�	VUSQWg�������	��	���� ���������� 	¡�¢£ ¤����	¥��¤		 	I	JKJKJ	¦Z	S[Q	\TYS]URST]	ZU_dW	ST	UR[_QaQ	MNOWSUYS_Ud	\TX̀ dQS_TY	UW	̀]Ta_VQV	_Y	S[_W	MQRS_TY	§�§c	d_̈N_VUSQV	VUXU�QWc	_Z	UY�c	W[Udd	OQ	UWWQWWQV	UW	WQS	ZT]S[	_Y	MQRS_TY	©���ª«¬¡®̄	°			¡±²¬«ª¡¬	�³́I	°KL	̂[Q	µ�YQ]	W[Udd	̀U�	S[Q	\TYS]URST]	S[Q	\TYS]URS	MNX	_Y	RN]]QYS	ZNYVW	ZT]	S[Q	\TYS]URST]¶W	̀Q]ZT]XUYRQ	TZ	S[Q	\TYS]URS�	̂[Q	\TYS]URS	MNX	W[Udd	OQ		�·		�c	WNOPQRS	ST	UVV_S_TYW	UYV	VQVNRS_TYW	UW	̀]Ta_VQV	_Y	S[Q	\TYS]URS	bTRNXQYSW�I	°K�	ª �¤����¤�I	°K�KL	̧dSQ]YUSQWc	_Z	UY�c	_YRdNVQV	_Y	S[Q	\TYS]URS	MNXg�¤¢ ���¹¤		 	I	°K�K�	MNOPQRS	ST	S[Q	RTYV_S_TYW	YTSQV	OQdT�c	S[Q	ZTddT�_Y�	UdSQ]YUSQW	XU�	OQ	URRQ̀SQV	O�	S[Q	µ�YQ]	ZTddT�_Y�	QºQRNS_TY	TZ	S[_W	̧�]QQXQYS�	»̀TY	URRQ̀SUYRQc	S[Q	µ�YQ]	W[Udd	_WWNQ	U	¼TV_Z_RUS_TY	ST	S[_W	̧�]QQXQYS�h½oxk}q	vkrns	kylj	yrqk}oyqk	yoz	qjk	lnoztqtnox	qjyq	{¾xq	vk	{kq	pn}	qjk	¿sok}	qn	yllk|q	qjk	yrqk}oyqk���¤¢ ���¹¤ ¡��À������	���	ª¹¹¤£���¹¤		 	 	I	°KJ	̧ddT�UYRQWc	_Z	UY�c	_YRdNVQV	_Y	S[Q	\TYS]URS	MNXgh½zkoqtp~	kylj	yrrnsyolk���¤¢ ���¹¤		 	I	°K°	»Y_S	̀]_RQWc	_Z	UY�gh½zkoqtp~	qjk	tqk{	yoz	xqyqk	qjk	¾otq	|}tlk	yoz	Á¾yoqtq~	rt{tqyqtnoxÂ	tp	yo~Â	qn	sjtlj	qjk	¾otq	|}tlk	strr	vk	y||rtlyvrk���¤¢ ³����	��À	®�¢�������� ���¹¤	£¤�	³���	ÃÄÅKÅÅÆ		 	 	I	°KÇ	È_̈N_VUSQV	VUXU�QWc	_Z	UY�gh½oxk}q	qk}{x	yoz	lnoztqtnox	pn}	rtÁ¾tzyqkz	zy{yukxÂ	tp	yo~��		I	°KÉ	µS[Q]gh½oxk}q	|}nÊtxtnox	pn}	vno¾x	n}	nqjk}	tolkoqtÊkxÂ	tp	yo~Â	qjyq	{tujq	}kx¾rq	to	y	ljyouk	qn	qjk	inoq}ylq	Ë¾{��		
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IJKLMNO	P			QIRSOTKUV	PWX	QYZ[Y\]]	Q̂_̀\ab]V	PWXWX	cdefg	hijk	liimnodpnjke	qjr	sdtufkp	ehvunppfg	pj	pwf	lrownpfop	vt	pwf	xjkprdopjr	dkg	xfrpnqnodpfe	qjr	sdtufkp	neehfg	vt	pwf	lrownpfopy	pwf	z{kfr	ewdmm	ud|f	irj}rfee	idtufkpe	jk	doojhkp	jq	pwf	xjkprdop	~hu	pj	pwf	xjkprdopjr	de	irj�ngfg	vfmj{	dkg	fmef{wfrf	nk	pwf	xjkprdop	�johufkpe�V	PWXW�	�wf	ifrnjg	oj�frfg	vt	fdow	liimnodpnjk	qjr	sdtufkp	ewdmm	vf	jkf	odmfkgdr	ujkpw	fkgnk}	jk	pwf	mdep	gdt	jq	pwf	ujkpwy	jr	de	qjmmj{e�		V	PWXW�	srj�ngfg	pwdp	dk	liimnodpnjk	qjr	sdtufkp	ne	rfofn�fg	vt	pwf	lrownpfop	kjp	mdpfr	pwdk	pwf	��pw			gdt	jq	d	ujkpwy	pwf	z{kfr	ewdmm	ud|f	idtufkp	jq	pwf	dujhkp	ofrpnqnfg	pj	pwf	xjkprdopjr	kjp	mdpfr	pwdk	pwf	��pw			gdt	jq	pwf	qjmmj{nk}			ujkpw�	�q	dk	liimnodpnjk	qjr	sdtufkp	ne	rfofn�fg	vt	pwf	lrownpfop	dqpfr	pwf	diimnodpnjk	gdpf	qn�fg	dvj�fy	idtufkp	jq	pwf	dujhkp	ofrpnqnfg	ewdmm	vf	udgf	vt	pwf	z{kfr	kjp	mdpfr	pwdk	qjrpt	qn�f		�	��			�	gdte	dqpfr	pwf	lrownpfop	rfofn�fe	pwf	liimnodpnjk	qjr	sdtufkp����������	�����	��	�����	����	���	�������	 ����¡�	���¢�¡	�	������¡	 �����	�£	����¤¥V	PWXW¦	§dow	liimnodpnjk	qjr	sdtufkp	ewdmm	vf	vdefg	jk	pwf	ujep	rfofkp	eowfghmf	jq	�dmhfe	ehvunppfg	vt	pwf	xjkprdopjr	nk	doojrgdkof	{npw	pwf	xjkprdop	�johufkpe�	�wf	eowfghmf	jq	�dmhfe	ewdmm	dmmjodpf	pwf	fkpnrf	xjkprdop	~hu	dujk}	pwf	�drnjhe	ijrpnjke	jq	pwf	̈jr|�	�wf	eowfghmf	jq	�dmhfe	ewdmm	vf	irfidrfg	nk	ehow	qjruy	dkg	ehiijrpfg	vt	ehow	gdpd	pj	ehvepdkpndpf	npe	doohrdoty	de	pwf	lrownpfop	udt	rf©hnrf�	�wne	eowfghmf	jq	�dmhfe	ewdmm	vf	hefg	de	d	vdene	qjr	rf�nf{nk}	pwf	xjkprdopjrªe	liimnodpnjke	qjr	sdtufkp�V	PWXWP	liimnodpnjke	qjr	sdtufkp	ewdmm	ewj{	pwf	ifrofkpd}f	jq	ojuimfpnjk	jq	fdow	ijrpnjk	jq	pwf	̈jr|	de	jq	pwf	fkg	jq	pwf	ifrnjg	oj�frfg	vt	pwf	liimnodpnjk	qjr	sdtufkp�V	PWXW«	�k	doojrgdkof	{npw	l�l	�johufkp	l¬�® ¬̄�°y	±fkfrdm	xjkgnpnjke	jq	pwf	xjkprdop	qjr	xjkeprhopnjky	dkg	ehv²fop	pj	jpwfr	irj�nenjke	jq	pwf	xjkprdop	�johufkpey	pwf	dujhkp	jq	fdow	irj}rfee	idtufkp	ewdmm	vf	ojuihpfg	de	qjmmj{e�V	PWXW«WX	�wf	dujhkp	jq	fdow	irj}rfee	idtufkp	ewdmm	qnrep	nkomhgf�WX				�wdp	ijrpnjk	jq	pwf	xjkprdop	~hu	irjifrmt	dmmjodvmf	pj	ojuimfpfg	̈jr|³W�				�wdp	ijrpnjk	jq	pwf	xjkprdop	~hu	irjifrmt	dmmjodvmf	pj	udpfrndme	dkg	f©hniufkp	gfmn�frfg	dkg	ehnpdvmt	epjrfg	dp	pwf	enpf	qjr	ehvef©hfkp	nkojrijrdpnjk	nk	pwf	ojuimfpfg	ojkeprhopnjky	jry	nq	diirj�fg	nk	dg�dkof	vt	pwf	z{kfry	ehnpdvmt	epjrfg	jqq	pwf	enpf	dp	d	mjodpnjk	d}rffg	hijk	nk	{rnpnk}³	dkgW�				�wdp	ijrpnjk	jq	xjkeprhopnjk	xwdk}f	�nrfopn�fe	pwdp	pwf	lrownpfop	gfpfrunkfey	nk	pwf	lrownpfopªe	irjqfeenjkdm	²hg}ufkpy	pj	vf	rfdejkdvmt	²hepnqnfg�V	PWXW«W�	�wf	dujhkp	jq	fdow	irj}rfee	idtufkp	ewdmm	pwfk	vf	rfghofg	vt�WX				�wf	d}}rf}dpf	jq	dkt	dujhkpe	irf�njhemt	idng	vt	pwf	z{kfr³W�				�wf	dujhkpy	nq	dkty	qjr	̈jr|	pwdp	rfudnke	hkojrrfopfg	dkg	qjr	{wnow	pwf	lrownpfop	wde	irf�njhemt	{npwwfmg	d	xfrpnqnodpf	qjr	sdtufkp	de	irj�ngfg	nk	lrpnomf	́	jq	l�l	�johufkp	l¬�̄¬�°³W�				lkt	dujhkp	qjr	{wnow	pwf	xjkprdopjr	gjfe	kjp	nkpfkg	pj	idt	d	~hvojkprdopjr	jr	udpfrndm	ehiimnfry	hkmfee	pwf	̈jr|	wde	vffk	ifrqjrufg	vt	jpwfre	pwf	xjkprdopjr	nkpfkge	pj	idt³W¦				µjr	̈jr|	ifrqjrufg	jr	gfqfope	gneoj�frfg	enkof	pwf	mdep	idtufkp	diimnodpnjky	dkt	dujhkp	qjr	{wnow	pwf	lrownpfop	udt	{npwwjmg	idtufkpy	jr	khmmnqt	d	xfrpnqnodpf	jq	sdtufkp	nk	{wjmf	jr	nk	idrpy	de	irj�ngfg	nk	lrpnomf	́	jq	l�l	�johufkp	l¬�̄¬�°³	dkgWP				¶fpdnkd}f	{npwwfmg	ihrehdkp	pj	~fopnjk	���°�V	PWXW·	J\b̧̂â[\V	PWXW·WX	µjr	fdow	irj}rfee	idtufkp	udgf	irnjr	pj	~hvepdkpndm	xjuimfpnjk	jq	pwf	̈jr|y	pwf	z{kfr	udt	{npwwjmg	pwf	qjmmj{nk}	dujhkpy	de	rfpdnkd}fy	qrju	pwf	idtufkp	jpwfr{nef	ghf��¹¡����	�	 ����¡��º�	��	����¡�	��	»�	���¢¢���	��	�����¡�º�	£���	���¢	¼  �������¡	£��	½����¡�¤	¾¢�	����¡�	�£	�����¡�º�	���	»�	�������	»�	º�¿��¡�¡º	���¤¥
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IJ		K	LMNMOMNMN	PQR	STUUTVWXY	WZR[\	]̂R	XTZ	\_̀aRbZ	ZT	̂RZ]WX]YRcdefghij	kfl	mjhng	foj	gpqrhsj	jo	jth	umjttovwmfx	oy	ihjkmfkxhz	gpst	kg	xhfhikv	sofwmjmofgz	mfgpikfshz	hjs{|		K	LMNMOM}	~R�_bZWTX	T̂	UW[WZ]ZWTX	TS	̂RZ]WX]YR�	WS	]X��	\Q]UU	̀R	]\	STUUTV\cdey	jth	ihjkmfkxh	hgjkqvmgthw	mf	�hsjmof	�{�{�{�	mg	jo	qh	nowmymhw	�imoi	jo	�pqgjkfjmkv	�on�vhjmof	oy	jth	hfjmih	�oi�z	mfsvpwmfx	nowmymskjmofg	yoi	�pqgjkfjmkv	�on�vhjmof	oy	�oijmofg	oy	jth	�oi�	kg	�io�mwhw	mf	�hsjmof	�{�{�z	mfghij	�io�mgmofg	yoi	gpst	nowmymskjmofg{|		K	LMNMOM�	��bR�Z	]\	\RZ	ST̂ZQ	WX	ZQW\	�RbZWTX	I�������	_�TX	�_̀\Z]XZW]U	�T[�URZWTX	TS	ZQR	�T̂��	ZQR	�TXẐ]bZT̂	[]�	\_̀[WZ	]X	���UWb]ZWTX	ST̂	�]�[RXZ	ZQ]Z	WXbU_�R\	ZQR	̂RZ]WX]YR	VWZQQRU�	ŜT[	�̂WT̂	���UWb]ZWTX\	ST̂	�]�[RXZ	�_̂\_]XZ	ZT	ZQW\	�RbZWTX	I�����	PQR	���UWb]ZWTX	ST̂	�]�[RXZ	\_̀[WZZR�	]Z	�_̀\Z]XZW]U	�T[�URZWTX	\Q]UU	XTZ	WXbU_�R	R̂Z]WX]YR	]\	STUUTV\cdefghij	kfl	ojthi	sofwmjmofg	yoi	ihvhkgh	oy	ihjkmfkxh	p�of	�pqgjkfjmkv	�on�vhjmof{|		K	LMNM�	�S	SWX]U	bT[�URZWTX	TS	ZQR	�T̂�	W\	[]ZR̂W]UU�	�RU]�R�	ZQ̂T_YQ	XT	S]_UZ	TS	ZQR	�TXẐ]bZT̂�	ZQR	�VXR̂	\Q]UU	�]�	ZQR	�TXẐ]bZT̂	]X�	]��WZWTX]U	][T_XZ\	WX	]bbT̂�]XbR	VWZQ	�̂ZWbUR	�	TS	���	�Tb_[RXZ	� ¡�¢ ¡���K	LMNM£	��bR�Z	VWZQ	ZQR	�VXR̂¤\	�̂WT̂	]��̂T¥]U�	ZQR	�TXẐ]bZT̂	\Q]UU	XTZ	[]�R	]�¥]XbR	�]�[RXZ\	ZT	\_��UWR̂\	ST̂	[]ZR̂W]U\	T̂	R¦_W�[RXZ	VQWbQ	Q]¥R	XTZ	̀RRX	�RUW¥R̂R�	]X�	\ZT̂R�	]Z	ZQR	\WZR�K	LM}	§̈©ª«	¬ª®̄©°K	LM}MN	±WX]U	�]�[RXZ�	bTX\ZWZ_ZWXY	ZQR	RXZŴR	_X�]W�	̀]U]XbR	TS	ZQR	�TXẐ]bZ	�_[�	\Q]UU	̀R	[]�R	̀�	ZQR	�VXR̂	ZT	ZQR	�TXẐ]bZT̂	VQRXMN				ZQR	�TXẐ]bZT̂	Q]\	S_UU�	�R̂ST̂[R�	ZQR	�TXẐ]bZ	R�bR�Z	ST̂	ZQR	�TXẐ]bZT̂¤\	̂R\�TX\ẀWUWZ�	ZT	bT̂̂RbZ	�T̂�	]\	�̂T¥W�R�	WX	�̂ZWbUR	� 	TS	���	�Tb_[RXZ	� ¡�¢ ¡���	]X�	ZT	\]ZW\S�	TZQR̂	̂R¦_ŴR[RXZ\�	WS	]X��	VQWbQ	R�ZRX�	̀R�TX�	SWX]U	�]�[RXZ²	]X�M}				]	SWX]U	�R̂ZWSWb]ZR	ST̂	�]�[RXZ	Q]\	̀RRX	W\\_R�	̀�	ZQR	�̂bQWZRbZ�K	LM}M}	PQR	�VXR̂¤\	SWX]U	�]�[RXZ	ZT	ZQR	�TXẐ]bZT̂	\Q]UU	̀R	[]�R	XT	U]ZR̂	ZQ]X	�¡	�]�\	]SZR̂	ZQR	W\\_]XbR	TS	ZQR	�̂bQWZRbZ¤\	SWX]U	�R̂ZWSWb]ZR	ST̂	�]�[RXZ�	T̂	]\	STUUTV\c		K	LM�	³©°̄́ µ̄°�]�[RXZ\	�_R	]X�	_X�]W�	_X�R̂	ZQR	�TXẐ]bZ	\Q]UU	̀R]̂	WXZR̂R\Z	ŜT[	ZQR	�]ZR	�]�[RXZ	W\	�_R	]Z	ZQR	̂]ZR	\Z]ZR�	R̀UTV�	T̂	WX	ZQR	]̀\RXbR	ZQR̂RTS�	]Z	ZQR	URY]U	̂]ZR	�̂R¥]WUWXY	ŜT[	ZW[R	ZT	ZW[R	]Z	ZQR	�U]bR	VQR̂R	ZQR	�̂TaRbZ	W\	UTb]ZR��defghij	ikjh	oy	mfjhihgj	kxihhw	p�ofz	my	kfl{|�			J	TXR	�R̂bRXZ�		¶·̧³¹º»	¼			½³¾¬¿̧»	·»¾Àº¿̧³ÀÁK	¼MN	³©̈°̈ª«	½̄Â̈µ̈Ã©	ÄªÅ̄´PQR	�̂bQWZRbZ	VWUU	\R̂¥R	]\	ZQR	�XWZW]U	�RbW\WTX	Æ]�R̂	�_̂\_]XZ	ZT	�̂ZWbUR	�I	TS	���	�Tb_[RXZ	� ¡�¢ ¡���	_XUR\\	ZQR	�]̂ZWR\	]��TWXZ	̀RUTV	]XTZQR̂	WX�W¥W�_]U�	XTZ	]	�]̂Z�	ZT	ZQW\	�ŶRR[RXZ�	ZT	\R̂¥R	]\	ZQR	�XWZW]U	�RbW\WTX	Æ]�R̂�dey	jth	�kijmhg	npjpkvvl	kxihhz	mfghij	jth	fknhz	kwwihgg	kfw	ojthi	sofjksj	mfyoinkjmof	oy	jth	efmjmkv	Çhsmgmof	Èk�hiz	my	ojthi	jtkf	jth	Éistmjhsj{|		
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						I	JKL	MNOPNOQ	RNSTUVW	XWSYZUVNYO[\]	̂_̀	ab̂cd	efghijk	k\l	gfk	_\k	]ie\bmin	g̀l	dinĉkc\_	of]ef̂_k	k\	p]kcjbi	qr	\s	ptp	u\jfdi_k	pvwqxvwqyl	kzi	dikz\n	\s	gc_nc_{	nceofki	]ie\bfkc\_	eẑbb	gi	̂e	s\bb\|e}~�����	���	�����������	������				�				p]gck]̂kc\_	of]ef̂_k	k\	�ijkc\_	qr��	\s	ptp	u\jfdi_k	pvwqxvwqy�	�		�				�ckc{̂kc\_	c_	̂	j\f]k	\s	j\doiki_k	hf]cencjkc\_�				�				�kzi]	~��������		ts	kzi	�|_i]	̂_n	a\_k]̂jk\]	n\	_\k	eibijk	̂	dikz\n	\s	gc_nc_{	nceofki	]ie\bfkc\_l	\]	n\	_\k	efgei�fi_kb̀	̂{]ii	c_	|]ckc_{	k\	̂	gc_nc_{	nceofki	]ie\bfkc\_	dikz\n	\kzi]	kẑ_	bckc{̂kc\_l	ab̂cde	|cbb	gi	]ie\bmin	g̀	bckc{̂kc\_	c_	̂	j\f]k	\s	j\doiki_k	hf]cencjkc\_��X�����	 			��X¡�¢���£¢	£X	¤¥¤¦�¢¤�£¢I	 K§	̈zi	a\_k]̂jk	d̂ 	̀gi	ki]dc_̂kin	g̀	kzi	�|_i]	\]	kzi	a\_k]̂jk\]	̂e	o]\mcnin	c_	p]kcjbi	q�	\s	ptp	u\jfdi_k	pvwqxvwqy�I	 K§K§	ts	kzi	a\_k]̂jk	ce	ki]dc_̂kin	s\]	kzi	�|_i]©e	j\_mi_ci_ji	c_	̂jj\]n̂_ji	|ckz	p]kcjbi	q�	\s	ptp	u\jfdi_k	pvwqxvwqyl	kzi_	kzi	�|_i]	eẑbb	ô 	̀kzi	a\_k]̂jk\]	̂	ki]dc_̂kc\_	sii	̂e	s\bb\|e}~ª«¬���	���	��®«�	��̄	��	����°	���	°�����«�«±̄	���	���̄	��	�«�̄	�����²�	��	���	��«�������	��²²�³�«±	�	����«����«	���	���	́³«��µ¬	��«¶�«��«����·w	I	 KL	̈zi	̧\]¹	d̂ 	̀gi	efeoi_nin	g̀	kzi	�|_i]	̂e	o]\mcnin	c_	p]kcjbi	q�	\s	ptp	u\jfdi_k	pvwqxvwqy��X�����	º			¡�¤�����¢�£¥¤	¦X£»�¤�£¢¤I	ºK§	̧zi]i	]isi]i_ji	ce	d̂ni	c_	kzce	p{]iidi_k	k\	̂	o]\mcec\_	\s	ptp	u\jfdi_k	pvwqxvwqy	\]	̂_\kzi]	a\_k]̂jk	u\jfdi_kl	kzi	]isi]i_ji	]isi]e	k\	kẑk	o]\mcec\_	̂e	̂di_nin	\]	efoobidi_kin	g̀	\kzi]	o]\mcec\_e	\s	kzi	a\_k]̂jk	u\jfdi_ke�I	ºKL	̈zi	�|_i]©e	]io]iei_k̂kcmi}~¼��̄	�°°��¬¬̄	���²	�°°��¬¬̄	�«°	�����	�«�������«�												I	ºK½	̈zi	a\_k]̂jk\]©e	]io]iei_k̂kcmi}~¼��̄	�°°��¬¬̄	���²	�°°��¬¬̄	�«°	�����	�«�������«�										
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		I	JKL	MNOPQNR	PQN	STUNRVW	UXR	PQN	YXUPRZ[PXRVW	RN\RNWNUPZPO]N	WQẐ̂	_N	[QZÙNa	TOPQXbP	PNU	aZcWV	\ROXR	UXPO[N	PX	PQN	XPQNR	\ZRPcdI	JKe	fghijkglm	kgn	opgnhI	JKeKq	rQN	STUNR	ZUa	PQN	YXUPRZ[PXR	WQẐ̂	\bR[QZWN	ZUa	sZOUPZOU	OUWbRZU[N	ZW	WNP	tXRPQ	OU	uvu	wX[bsNUP	uxyxz{|yx}~	�PZUaZRa	�XRs	Xt	ùRNNsNUP	�NPTNNU	STUNR	ZUa	YXUPRZ[PXR	TQNRN	PQN	_ZWOW	Xt	\ZcsNUP	OW	Z	�PO\b̂ZPNa	�bs	ZUa	N̂WNTQNRN	OU	PQN	YXUPRZ[P	wX[bsNUPWdI	JKeK�	rQN	YXUPRZ[PXR	WQẐ̂	\RX]OaN	_XUaW	ZW	WNP	tXRPQ	OU	uvu	wX[bsNUP	uxyxz{|yx}	��QO_OP	u~	ZUa	N̂WNTQNRN	OU	PQN	YXUPRZ[P	wX[bsNUPWd�����������	�����������f���	�			��������f��	��	��������	�������� I	�Kq	rQOW	ùRNNsNUP	OW	[Xs\ROWNa	Xt	PQN	tX̂̂XTOÙ	aX[bsNUPW¡Kq				uvu	wX[bsNUP	uxyxz{|yx}~	�PZUaZRa	�XRs	Xt	ùRNNsNUP	�NPTNNU	STUNR	ZUa	YXUPRZ[PXRK�				uvu	wX[bsNUP	u|yxz{|yx}~	¢NUNRẐ	YXUaOPOXUW	Xt	PQN	YXUPRZ[P	tXR	YXUWPRb[POXU�����������	��������K£				wRZTOÙW�i¤¥mj �¦§̈m �k§m		 	 	K©				�\N[OtO[ZPOXUW ml§¦pg �¦§̈m �k§m ªk«mh		 	 	 	K¬				uaaNUaZ~	Ot	ZUc¡�i¤¥mj �k§m ªk«mh		 	 	XRPOXUW	Xt	uaaNUaZ	RN̂ZPOÙ	PX	_OaaOÙ	XR	\RX\XWẐ	RN®bORNsNUPW	ZRN	UXP	\ZRP	Xt	PQN	YXUPRZ[P	wX[bsNUPW	bÛNWW	PQN	_OaaOÙ	XR	\RX\XWẐ	RN®bORNsNUPW	ZRN	ẐWX	NUbsNRZPNa	OU	PQOW	uRPO[̂N	̄dKJ				SPQNR	��QO_OPW¡�°��±²	���	³́µ��	����	����¶	�·�	̧·±�¹��	����́��̧���	̧·º́�»��̧́·	̧��·�̧º¶̧·�	���	�µ�̧³̧�	¼����	��½¹̧���¾������������	���������¿�³��	��������	À				Á				�b\\̂NsNUPZRc	ZUa	XPQNR	YXUaOPOXUW	Xt	PQN	YXUPRZ[P¡�pli¤mg§ �¦§̈m �k§m ªk«mh		 	 	 	K�				SPQNR	aX[bsNUPW~	Ot	ZUc~	̂OWPNa	_N̂XT¡
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IJKLM	NOPO	QRS	QTTKMKURQV	TUWXYORML	MNQM	QPO	KRMORTOT	MU	ZUPY	[QPM	UZ	MNO	\URMPQWM	]UWXYORML̂	_̀_	]UWXYORM	_abcdeabcf	[PUgKTOL	MNQM	MNO	QTgOPMKLOYORM	UP	KRgKMQMKUR	MU	hKTi	̀RLMPXWMKURL	MU	jKTTOPLi	LQY[VO	ZUPYLi	MNO	\URMPQWMUPkL	hKT	UP	[PU[ULQVi	[UPMKURL	UZ	_TTORTQ	POVQMKRl	MU	hKTTKRl	UP	[PU[ULQV	POmXKPOYORMLi	QRT	UMNOP	KRZUPYQMKUR	ZXPRKLNOT	hS	MNO	noROP	KR	QRMKWK[QMKUR	UZ	POWOKgKRl	hKTL	UP	[PU[ULQVLi	QPO	RUM	[QPM	UZ	MNO	\URMPQWM	]UWXYORML	XRVOLL	ORXYOPQMOT	KR	MNKL	_lPOOYORM̂	_RS	LXWN	TUWXYORML	LNUXVT	hO	VKLMOT	NOPO	URVS	KZ	KRMORTOT	MU	hO	[QPM	UZ	MNO	\URMPQWM	]UWXYORML̂p		qrst	uvwxxyxz{	xz{xwx|	sz{}	~t	}�	{rx	|~�	~z|	�x~w	�swt{	�ws{{xz	~�}�x�		 	 		�����	I�KlRQMXPOp 	 ����������	I�KlRQMXPOp				 	 				I�PKRMOT	RQYO	QRT	MKMVOp 	 I�PKRMOT	RQYO	QRT	MKMVOp
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HIJKLMNOPQRS	TUV	UWXYZ[S	QU	YO\V	T[Z	]ZR̂QOU	_ZTVQÙSabcddefghide	jk	ljidjikjmnoip	qjmrsatatu	sasavu	wxyz{RRZP̂TURZ	O|	}O[~satatu	sa�a�u	sasavu	sa��a�u	sa��avu	��avcdde��	gj	qjmrzyw�u	ta�a�u	��a�{RRQVZÛ	�[Z�ZÛQOU��{R̂S	TUV	�XQSSQOUSva�u	vava�u	va��a�u	va��u	�a�avu	�ava�u	sa�a�u	��a�a�u	��a�a�u	�vava�u	��a�u	��a�a�u	��a�{VVZUVT�a�a�{VVQ̂QOUT\	�OŜSu	�\TQXS	|O[va�a�u	va�a�u	��ava�u	��a�a�c��ogojih�	�i�fedgoji�	hi�	�e�goipsa�a�u	sa�avu	��a�a�u	wzy�c��ogojih�	�one�	��hon�	kjmva�a�u	va�a�u	va�a�u	va��a�u	�ava�u	w�ywy�c�noio�gmhgoji	jk	g�e	�jigmhdgva�avu	�yxu	sa�u	sa�{V�Z[̂QSZXZÛ	O[	�U�Q̂T̂QOU	̂O	�QV�a�a�{ZŜ_ẐQR	�||ZR̂�a�a�vc��j�hide�zy�cff�odhgoji�	kjm	�h�neig�a�a�u	�avasu	sa�u	�yzu	sa�u	sa�a�u	sa�a�u	satavu	sa�u	sa��{PP[O�T\S�a�a�u	�ava�u	�a�u	va�avu	va��a�u	va��a�u	va��asu	va��a��a�u	�a�a�u	sava�u	�va�a�cm�ogmhgoji�ava�u	��ava�u	w�y�	c����� ���cmd�ogedgu	¡Z|QUQ̂QOU	O|�ywyw{[R_Q̂ZR̂u	�¢̂ZÛ	O|	{Ŵ_O[Q̂£�a�u	va��a�u	�a�a�u	�a�u	�a�u	tavu	�a�a�u	�ava�u	�a�u	sa�u	sava�u	sa�u	sa�u	satavu	sa�u	sa��a�u	sa��avu	��a�u	��a�a�u	�va�a�u	�va�a�u	��a�a�u	��a�a�u	��a�a�u	��a�a�{[R_Q̂ZR̂u	¤QXQ̂T̂QOUS	O|	{Ŵ_O[Q̂£	TUV	¥ZSPOUSQYQ\Q̂£�a�a�u	va��a�u	va��a�u	va��a��u	�a�a�u	�a�a�u	�a�a�u	�a�avu	�a�atu	�a�a�u	�a�a��u	�a�a��u	�a�a�vu	�a�a�u	�a�u	sa�a�u	sa�a�u	sata�u	��a�a�u	��a�{[R_Q̂ZR̂¦S	{VVQ̂QOUT\	]Z[�QRZS	TUV	�¢PZUSZS�a�u	��a�a�u	�va�a�u	�va�avu	��a�a�{[R_Q̂ZR̂¦S	{VXQUQŜ[T̂QOU	O|	̂_Z	�OÛ[TR̂va�avu	va�a�u	��a�u	sa�a�u	sa�{[R_Q̂ZR̂¦S	{PP[O�T\S�a�u	va�avu	va�u	va��a�u	�a�a�

{[R_Q̂ZR̂¦S	{Ŵ_O[Q̂£	̂O	¥Z§ZR̂	}O[~va�u	�a�atu	��a�a�u	��a�a�{[R_Q̂ZR̂¦S	�OP£[Q̀_̂�a�a�u	�a�{[R_Q̂ZR̂¦S	¡ZRQSQOUSva�a�u	�a�atu	�a�a�u	�a�a��u	�a�a��u	�a�a�vu	�a�a��u	tavu	�ava�u	�avasu	�a�avu	�ava�u	sa�u	sa�a�u	sa�u	sa�a�u	sasa�u	�va�a�u	��a�{[R_Q̂ZR̂¦S	�USPZR̂QOUSva�a�u	�a�a�u	�a�asu	sa�a�u	sa�avu	sasa�u	sa��a�u	�va�{[R_Q̂ZR̂¦S	�UŜ[WR̂QOUSva�a�u	vava�u	�a�atu	�a�a�u	�va�a�{[R_Q̂ZR̂¦S	�ÛZ[P[ẐT̂QOUS�a�a��u	�a�a��{[R_Q̂ZR̂¦S	�[O§ZR̂	¥ZP[ZSZÛT̂Q�Z�a�a��{[R_Q̂ZR̂¦S	¥Z\T̂QOUS_QP	̈Q̂_	�OÛ[TR̂O[�a�a�u	�a�u	�avavu	va�avu	va�a�u	va�avu	va�a�u	vava�u	va�a�u	va�u	va�a�u	va�a�u	vasa�u	vasavu	va��u	va��u	va��u	va�tu	va��u	�a�a�u	�a�u	�a�u	ta�a�u	�u	�ava�u	sa�u	savu	sa�u	sa�u	sa�u	sa�u	sasu	��a�atu	��avu	��avu	��u	�vava�u	�va�u	��a�{[R_Q̂ZR̂¦S	¥Z\T̂QOUS_QP	̈Q̂_	]WYROÛ[TR̂O[S�a�a�u	�a�avu	�a�a�u	�a�atu	satavu	sata�u	��av{[R_Q̂ZR̂¦S	¥ZP[ZSZÛT̂QOUSsa�a�u	sa�a�u	sa��a�{[R_Q̂ZR̂¦S	]Q̂Z	©QSQ̂Sva�a�u	�a�a�u	�a�asu	sa�a�u	sa�a�u	sasa�u	sa��a�u	�va�{SYZŜOS��ava�{̂ Ô[UZ£S¦	ªZZSva��a�u	sata�u	sa��a�u	��avav{̈ T[V	O|	]ZPT[T̂Z	�OÛ[TR̂Sta�a�u	ta�a�c�hm�	jk	«¬�djigmhdg�	hi�	g�em	�jigmhdg�	kjm	�jmgoji�	jk	g�e	qjmr�yx®h�od	̄ekoiogoji�wyw�QVVQÙ	¥Z°WQ[ZXZÛS�a�a��QUVQÙ	¡QSPŴZ	¥ZSO\ŴQOU�ava�u	sa�u	��a�u	�va�u	��a�a�u	��a�avu	��a�a�u	��a�a�u	��a�ata�u	��ava�u	��ava�u	��avavu	��a�a��OUVSu	¤QZU�ava�a�u	sata�u	sa��a�u	sa��av®ji���	�emkjmnhide�	hi�	�h�neig�ava�a�u	sata�u	sa��avu	wwywyxu	��a�avu	wwy�®¬o��oip	�ikjmnhgoji	±j�e��	²�e	hi�	�e�ohidewy��WQ\VQÙ	�Z[XQ̂va�a��hfogh�o³hgojiwyz�Z[̂Q|QRT̂Z	O|	]WYŜTÛQT\	�OXP\ẐQOUsa�avu	sa�a�u	sa�a�
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HIJKLMLNOKIP	MQJ	ROSTIUKVWXWYZ	VWXW[Z	VWXW\Z	\W]W]Z	̂_̀Z	\W[Z	\WaWYZ	\WaWaZ	\WbZ	\WYcWYZ	\WYcW]Z	YVWYWYW]Z	YVWXWVZ	Y[WYWVdefghihjkgel	mi	nolpejghmoZ	qelghor	mf	sppfmtkuY]WVWVdefghihjkgel	mi	nolvfkoje\WYcWXHwOUxI	yJzIJPYWYWYZ	]WVWXZ	]WbWVZ	]W{WXW]Z	]WYYZ	]WYXW{Z	VWXW{Z	[WXW]Z	bWYWXZ	bWYW]Z	|_}Z	bW]WXZ	bW]WbZ	bW]W\Z	bW]WYcZ	{W]WYZ	\W]WYWYZ	\WYcW]Z	YcW]WXZ	YYWXZ	YYW[Z	YXWYWXHwOUxI	yJzIJPZ	~eihohghmo	mi|_}_�H������	��	���	�y��XWXWXZ	]WYYZ	VWXW{Z	|Z	bWXWYZ	bW]WYZ	bWVZ	{W]WYZ	\W]WYWYZ	YYW[H�OLTPZ	~eihohghmo	mi��_�_�dukh�lZ	�mghje	miYWaWXZ	Y[WYW]H�����	���	���R����]WXWVZ	aWYWYZ	aW]Z	bW]W\Z	\W]W]Z	\WYcWVZ	YcW]W]Z	��Z	Y[WVdukh�l	ko�	qh�eu�	sllefghmo	mi	dukh�lY[WVWYH�OLTP	MQJ	�zzLKLQUO�	HQPK]WXWVZ	]W]WYZ	]WbWVZ	bW]W\Z	\W[WXZ	YcWXW[Z	YcW]WXZ	��_�_�H�OLTP	MQJ	�zzLKLQUO�	�LTI]WXWVZ	]W]WYZ	]WbWVZ	aWYWYZ	{W]WXZ	\W[WXZ	YcW]WXZ	��_�_�HQUNIO�Iz	QJ	�U�UQ�U	HQUzLKLQUP�	H�OLTP	MQJ�_|_̀dukh�l	imf	~k�krel]WXWVZ	]WY{Z	{W]W]Z	\W[WYZ	\WaWbZ	YcWXW[Z	YcW]W]Z	YYW]Z	YYW]WXZ	YVWXWVZ	Y[WYWbdukh�l	�v��ejg	gm	sf�hgfkghmoY[WVWYH�IOULUx	���_��Z	aW]dm��eoje�eog	mi	g�e	�mf Z	dmo�hghmol	¡eukghor	gmXWXWYZ	]WXWXZ	]WVWYZ	]WbWYZ	]WYcWYZ	]WYXWaZ	[WXWYZ	[WXW]Z	aWXWXZ	{WYWXZ	{WXWXZ	{W]WYZ	YYWYZ	YYWXZ	��_�_�HQTTIUNITIUK	QM	KwI	�QJ�Z	~eihohghmo	mi¢_�_}HQTT£ULNOKLQUP]W\WYZ	̀_}_̀dm�pueghmoZ	dmo�hghmol	¡eukghor	gm]WVWYZ	]WYYZ	]WY[Z	VWXWXZ	VWXW\Z	{WXZ	\WVWXZ	\W{Z	\W\WYZ	\WYcZ	YXWXZ	YVWYWXZ	Y[WYWXHy�R����y��	R�¤�����	���d̂m�pueghmoZ	�v�lgkoghku]WYcWYZ	VWXW\Z	{WYWYZ	{WYW]Z	{WXW]Z	\WVWXZ	\W{Z	\W\WYZ	\WYcW]Z	YXWXZ	Y[WYWXdm�puhkoje	¥hg�	¦k¥lXW]WXZ	]WXW]Z	]WaZ	]WbZ	]WYXWYcZ	]WY]Z	\WaWVZ	YcWXWXZ	Y]WYZ	Y]W]Z	Y]WVWYZ	Y]WVWXZ	Y]W[Z	YVWYWYZ	YVWXWYW]Z	Y[WXW{Z	Y[WVWXZ	Y[WVW]

dmojekue�	mf	§o om¥o	dmo�hghmol]WbWVZ	VWXW{Z	{W]WYZ	YcW]dmo�hghmol	mi	g�e	dmogfkjgYWYWYZ	aWYWYZ	aWYWVdmoleogZ	�fhggeo]WVWXZ	]WYVWXZ	VWYWXZ	\W{W[Z	\W\WYZ	\WYcWXZ	\WYcW]Z	Y]WXZ	Y[WVWVWXHQUPQ�LzOKLQU	QJ	̈QLUzIJ��_̀_̀Hy�����H��y�	©¤	y����	y�	©¤	��R�����	Hy����H�y��YWYWVZ	�HQUPKJ£NKLQU	HwOUxI	�LJINKLªIZ	~eihohghmo	mi|_�_�HQUPKJ£NKLQU	HwOUxI	�LJINKLªIPYWYWYZ	]WVWXZ	]WYYZ	]WYXW{Z	VWXW{Z	bWYWYZ	bWYWXZ	bWYW]Z	|_�Z	\W]WYWYdmolgfvjghmo	�j�e�vuelZ	dmogfkjgmf«l]WYcZ	]WYYZ	]WYXWYZ	]WYXWXZ	aWYW]Z	Y[WYWaWXHQUKLUxIUK	�PPLxUTIUK	QM	�£¬NQUKJONKP�_̀Z	YVWXWXWXHQUKLU£LUx	HQUKJONK	RIJMQJTOUNI��_�_̀HQUKJONKZ	~eihohghmo	mi�_�_}Hy����H��	���������y�	y�	���R����y�	y	���[WVWYWYZ	[WVWXZ	YYW[Z	�̀dmogfkjg	s��hohlgfkghmo]WYW]Z	VZ	\WVZ	\W[dmogfkjg	s¥kf�	ko�	®̄ejvghmoZ	dmo�hghmol	¡eukghor	gm]WbWYZ	]WYcZ	[WXZ	aWYdmogfkjg	~mjv�eoglZ	dmphel	°vfohl�e�	ko�	§le	miYW[WXZ	XW]WaZ	[W]HQUKJONK	�QN£TIUKPZ	~eihohghmo	mi�_�_�HQUKJONK	�£TXWXWXZ	XWXWVZ	]WbWVZ	]WbW[Z	]W{Z	]WYcWXZ	[WXW]Z	bW]Z	bWVZ	_̂�Z	\WXZ	\WVWXZ	\W[WYWVZ	\WaWbZ	\WbZ	YcW]WXZ	YYW[Z	YXWYWXZ	YXW]Z	YVWXWVZ	YVW]WXZ	Y[WYWVWXZ	��_�_��	��_}_�HQUKJONK	�£TZ	~eihohghmo	mi_̂�dmogfkjg	qh�eYWYWVZ	XWXWYZ	XWXWXZ	]WbWVZ	]WbW[Z	]WYcWXZ	[WXW]Z	aWYW[Z	bWXWYW]Z	bW]WYZ	bW]W[Z	bW]WaZ	bZ	bZ	bW]WYcZ	bWVZ	{WYWYZ	{WXWYZ	{WXW]Z	{W]WYZ	\W[WYZ	\WbZ	YcW]WXZ	YXWYWYZ	YXWYWXZ	YVW]WXZ	Y[WYWVWXZ	Y[WYWaWYZ	Y[WXW[HQUKJONK	�LTIZ	~eihohghmo	mi{WYWYHy����H�y��dmogfkjgmfZ	~eihohghmo	mi�_��	�_�_}HQUKJONKQJ±P	HQUPKJ£NKLQU	OUz	�£¬TLKKO�	�NwIz£�IP�_�²Z	]WYXWYZ	]WYXWXZ	VWXW]Z	aWYW]Z	Y[WYWaWX
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HIJKLMNKILOP	QRSTIUVVPWXWXYZ	[X[XWZ	[XYX[Z	[X\X]Z	[X̂Z	[X]\XWZ	YXWX[Z	YXWX_Z	]̀XWZ	]̀X[Z	]]X[Z	]YX]Z	]YXWX]X]abcdefgdbehi	jkflkmkdn	ocipefcgqrrsrHIJKLMNKILOP	tVTMKuIJPvuS	wuKv	xVSMLMKV	HIJKLMNKILP	MJy	zwJVLOP	{ILNVP[X]WX|Z	[X]YXWZ	YXWXYZ	_Z	]]X[Z	]WXWXYHIJKLMNKILOP	tVTMKuIJPvuS	wuKv	x}~NIJKLMNKILP]XWXWZ	WXWXYZ	[X[XWZ	[X]\X]Z	[X]\XWZ	YXWXYZ	|Z	̂X_XWZ	̂X_X�Z	X̂]̀XWZ	]]XWZ	]]X[Z	]]XYHIJKLMNKILOP	tVTMKuIJPvuS	wuKv	KvV	�LNvuKVNK]X]XWZ	]X|Z	WX[X[Z	[X]X[Z	[XWXWZ	[XWX[Z	[XWXYZ	[X[X]Z	[XYXWZ	[X|X]Z	[X�XYZ	[X]̀Z	[X]]Z	[X]WZ	[X]_Z	[X]\Z	YXWZ	|XWZ	_XWXWZ	�Z	\X[X]Z	̂XWZ	̂X[Z	̂XYZ	̂X|Z	̂X�Z	̂X\Z	̂X̂Z	]̀XWX_Z	]̀X[Z	]]X[Z	]WZ	][XYZ	]|X]X[Z	]|XWX]HIJKLMNKILOP	tVSLVPVJKMKuIJP[XWX]Z	[XWXWZ	[X|Z	[X]WX_Z	_XWXWZ	\XWX]Z	̂X[X[Z	̂X\XWHIJKLMNKILOP	tVPSIJPu~uTuKU	�IL	�vIPV	�VL�ILRuJ�	KvV	�IL�[X[XWZ	[X]\Z	|X[Z	_X]X[Z	_XWZ	̂X|X]Z	]̀XWX\HIJKLMNKILOP	tV�uVw	I�	HIJKLMNK	�IN}RVJKP[XWHIJKLMNKILOP	tu�vK	KI	xKIS	KvV	�IL�WXWXWZ	̂X�HIJKLMNKILOP	tu�vK	KI	�VLRuJMKV	KvV	HIJKLMNK]YX]HIJKLMNKILOP	x}~RuKKMTP[X]̀Z	[X]]Z	[X]WZ	YXWX�Z	|XWX]Z	|XWX[Z	̂XWZ	̂X[Z	̂X\XWZ	X̂\X[Z	̂X̂X]Z	̂X]̀XWZ	̂X]̀X[HIJKLMNKILOP	x}SVLuJKVJyVJK[X̂Z	]̀XWX_HIJKLMNKILOP	x}SVL�uPuIJ	MJy	HIJPKL}NKuIJ	�LINVy}LVP]XWXWZ	[X[Z	[XYZ	[X]WX]̀Z	YXWXWZ	YXWX�Z	_X]X[Z	_XWXYZ	�X]X[Z	�X[XYZ	�X[X_Z	\XWZ	]̀Z	]WZ	]YZ	]|X]XYHIILyuJMKuIJ	MJy	HILLVTMKuIJ]XWZ	[XWX]Z	[X[X]Z	[X]̀Z	[X]WX_Z	_X]X[Z	_XWX]HISuVP	{}LJuPvVy	I�	�LMwuJ�P	MJy	xSVNu�uNMKuIJP]X|Z	WX[X_Z	[X]]HISULu�vKP]X|Z	�sr�HILLVNKuIJ	I�	�IL�WX|Z	[X�X[Z	̂XYXWZ	̂X\XWZ	̂X\X[Z	̂X̂X]Z	]WX]XWZ	r�s�Z	]WX[Z	]|X]X[X]Z	]|X]X[XWZ	]|XWX]abeeqmfdkbc	fc�	ocdqcd	b�	d�q	abcdefgd	�bgp�qcdirs�abidZ	�V�uJuKuIJ	I��s�s�HIPKPWX|Z	[XWXYZ	[X�X[Z	[X\XWZ	[X]|XWZ	|XYXWZ	_X]X]Z	_XWX[Z	�X[X[X[Z	�X[XYZ	�X[X\Z	�X[X̂Z	̂X]̀XWZ	]̀X[XWZ	]̀X[X_Z	]]XWZ	]WX]XWZ	]WXWX]Z	]WXWXYZ	][XYZ	]Yapddkc�	fc�	�fdg�kc��sr�Z	_XWX|	

�MRM�V	KI	HIJPKL}NKuIJ	I�	zwJVL	IL	xVSMLMKV	HIJKLMNKILP[X]YXWZ	_XWXYZ	]̀XWX]XWZ	]̀XWX|Z	]̀XYZ	]WXWXY�MRM�V	KI	KvV	�IL�[X]YXWZ	̂X̂X]Z	]̀XWX]XWZ	]̀XWX|Z	]̀XYZ	]WXWXY�MRM�VPZ	HTMuRP	�IL[XWXYZ	[X]\Z	_X]X]Z	\X[X[Z	̂X|X]Z	̂X_X�Z	]̀X[X[Z	]]X[XWZ	]]X[Z	]YXWXYZ	]|X]X��MRM�VP	�IL	�VTMU_XWX[Z	\X[X[Z	̂X|X]X_Z	̂X�Z	]̀X[XWZ	]YX[XW�fdq	b�	ab��qcgq�qcd	b�	d�q	�be�Z	�V�uJuKuIJ	I��srs��fdq	b�	�plidfcdkfm	ab��mqdkbcZ	�V�uJuKuIJ	I��srs��fnZ	�V�uJuKuIJ	I��srs��VNuPuIJP	I�	KvV	�LNvuKVNK[X�XYZ	YXWX_Z	YXWX�Z	YXWX]]Z	YXWX]WZ	YXWX][Z	_X[Z	�X[XYZ	�X[X̂Z	\X]X[Z	\X[X]Z	̂XWZ	̂XYZ	̂X|X]Z	̂X\XYZ	̂X̂X]Z	][XYXWZ	]YXWXWZ	]YXWXYZ	]|X]Z	]|XW�qgkikbci	db	�kd��bm�	aqedk�kgfdkbcX̂YX]Z	�s�Z	̂X�Z	]YX]X]X[�V�VNKu�V	IL	�IJNIJ�ILRuJ�	�IL�Z	�NNVSKMJNVZ	tV�VNKuIJ	MJy	HILLVNKuIJ	I�WX|Z	[X|Z	YXWX_Z	_XWX[Z	̂X|X]Z	̂X|X[Z	̂X_X_Z	̂X\XWZ	̂X̂X[Z	X̂]̀XYZ	]WXWX]�V�uJuKuIJP]X]Z	WX]X]Z	[X]X]Z	[X|Z	[X]WX]Z	[X]WXWZ	[X]WX[Z	YX]X]Z	|X]Z	_X]XWZ	�XWX]Z	�X[X]Z	\X]Z	̂X]Z	̂X\X]Z	]|X]X]�qmfni	fc�	��dqcikbci	b�	�k�q�s�Z	�s�s�Z	|XWX[Z	�XWX]Z	�X[X]Z	�s�Z	�s�Z	̂X|X]Z	�s�Z	]̀X[XWZ	r s�Z	]YX[XWZ	r�srs¡Z	]|XWX|�k�kdfm	�fdf	¢iq	fc�	�efci�kiikbcrs��uPS}KVP_X[Z	�X[X̂Z	]|X]Z	]|XW�bgp�qcdi	fc�	�f��mqi	fd	d�q	�kdq�srr�ef£kc�iZ	�V�uJuKuIJ	I�rsrs��LMwuJ�P	MJy	xSVNu�uNMKuIJPZ	¤PV	MJy	zwJVLPvuS	I�[X]]Q��VNKu�V	�MKV	I�	¥JP}LMJNV\XWXW��qe�qcgkqir s�Z	]YX]X]XWZ	r�srs�QRSTIUVVPZ	HIJKLMNKILOP[X[XWZ	[XYX[Z	[X\X]Z	[X̂Z	[X]\XWZ	YXWX[Z	YXWX_Z	]̀XWZ	]̀X[X[Z	]]X[Z	]YX]Z	]YXWX]X]Q¦}uSRVJKZ	§M~ILZ	IL	̈MKVLuMTP]X]X[Z	]X]X_Z	[XYZ	[X|Z	[X\XWZ	[X\X[Z	[X]WZ	[X][Z	[X]|X]Z	YXWX_Z	YXWX�Z	|XWX]Z	_XWX]Z	�X[XYZ	̂X[XWZ	̂X[X[Z	̂X|X]X[Z	X̂]̀XWZ	]̀XWX]Z	]̀XWXYZ	]YXWX]X]Z	]YXWX]XWQ©VN}KuIJ	MJy	�LI�LVPP	I�	KvV	�IL�]X]X[Z	]XWX]Z	]XWXWZ	WX[XYZ	WX[X_Z	[X]Z	[X[X]Z	[XYX]Z	[X�X]Z	[X]̀X]Z	[X]WZ	[X]YZ	YXWZ	_XWXWZ	�X]X[Z	�X[X_Z	\XWZ	̂X|X]Z	X̂̂X]Z	]̀XWZ	]̀X[Z	]WX]Z	]WXWZ	]YXWZ	]YX[X]Z	]|X]XY
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HIJKLMNOLM	OP	QNRKSTUTVW	STXTVW	YTUTSW	XTUTZW	XTSW	XTVW	[TYTZW	[TXW	Z\TSTUW	Z\TVW	ZVTSW	ZYTZT]W	̂_̀à_bcdefgh	ij	kclmhno[TYTZTSW	p̀qW	[TZ\TUW	ZSTYW	ZVTZTZTSW	ZVTUTZTUrstuJv	wOxyz{KK	|KPK}JN~K	Ox	�OL}OLPOxRNL�	wOxy�bdnce	�im�ehodin	cn�	bdnce	kclmhnoVTUTZW	VTUT[W	[T�TUW	p̀̂�W	ZUTSW	ZVTUTVW	ZVTVTSrNLsL}Nsu	�xxsL�KRKLJMW	��LKx�MUTUTZW	ZSTUTUW	ZVTZTZTV�������	k����������̂i�hgndn�	�c��̂̂̀�tsxsLJKKM	z{KK	wsxxsLJv��c�cg�if�	�cohgdce�	cn�	�f��ocn�h�Z\TUTVW	̂�̀� ¡KLJNPN}sJNOL	OP	{t¢}OLJxs}JOxM	sL¡	{t££uNKxMYTUTZ�n�hmndjd�codinSTZXW	�̀̂¤W	[T]T�W	[TZ\TUW	Z\TSTSW	ZZTS�njigmcodin	cn�	�hg�d�h�	�h¥fdgh�	ij	o¦h	��nhgUTZTUW	àaW	UTSW	STUTUW	STZUTZ\TZW	]TZTSW	]TZTVW	]TUTYW	[T]TZW	[T[TUW	[TZ\TSW	Z\TSTSW	ZZTUW	ZSTVTZW	ZSTVTUW	ZVTZTZTVW	ZVTZTVW	ZYTZTV�ndodce	§h�d�din_̂̀a�ndodce	§h�d�din	�c̈hg©	§hjdndodin	ijZTZT� LNJNsu	|K}NMNOL	ªsyKxW	|K}NMNOLMZVTUTVW	ZYTZTVTUW	ZYTUTZW	ZYTUTUW	ZYTUTSW	ZYTUTVW	ZYTUTY LNJNsu	|K}NMNOL	ªsyKxW	HIJKLJ	OP	�tJ«OxNJvZVTUTVW	ZYTZTVTUW	ZYTUTZW	ZYTUTUW	ZYTUTSW	ZYTUTVW	ZYTUTY�n¬fgl	ig	§cmc�h	oi	khg�in	ig	kgi�hgol�̂̀à¤W	Z\TV LM£K}JNOLMSTZTSW	STSTSW	STXTZW	VTUTUW	VTUT]W	VTUT[W	[TVTUW	[T�TSW	[T[TUW	[TZ\TZW	ZUTUTZW	ZSTV LMJxt}JNOLM	JO	N¡¡KxMZTZTZ LMJxt}JNOLM	JO	J«K	®OLJxs}JOxSTUTVW	STSTZW	ST�TZW	YTUTZW	XW	�TUTUW	ZUW	ZSTVTU�n�ogfmhno�	ij	�hg�d�hW	|KPNLNJNOL	OP^̀̂ q̀ LMtxsL}K]TZTZW	XTSTVW	�TUTUW	[TSTUW	[T�TVW	[T[TZW	[TZ\TUW	Z\TUTYW	̂̂ LMtxsL}KW	�OJN}K	OP	®sL}KuusJNOL	Ox	HI£NxsJNOLZZTZTVW	ZZTUTS�n�fgcn�h©	�inogc�oiḡ�	�dc�dedol^̂`̂ LMtxsL}KW	HPPK}JN~K	|sJK	OP�TUTUW	ZVTVTU�n�fgcn�h©	��nhḡ�	�dc�dedol^̂ à�n�fgcn�h©	kgi�hgol�̂̀à_W	ZZTUW	ZZTVW	ZZTY

 LMtxsL}KW	{JOxK¡	ªsJKxNsuM[TSTU���°�����	��§	±��§�^̂ LMtxsL}K	®OR£sLNKMW	®OLMKLJ	JO	²sxJNsu	�}}t£sL}v[T[TZ LMtxK¡	uOMMW	�¡³tMJRKLJ	sL¡	{KJJuKRKLJ	OPZZTY LJKLJ	OP	J«K	®OLJxs}J	|O}tRKLJMZTUTZW	VTUTXW	VTUTZUW	VTUTZS�nohgh�o�̂̀_�nohg�ghocodinZTZT�W	ZTUTSW	̂̀ Ẃ	VTZTZW	YTZW	]TZTUW	ZYTZTZ LJKx£xKJsJNOLMW	wxNJJKLVTUTZZW	VTUTZUµt¡�RKLJ	OL	rNLsu	��sx¡ZYTVTU�c�ig	cn�	�cohgdce�©	�¥fd�mhnoZTZTSW	ZTZT]W	�̀́W	STYW	ST�TUW	ST�TSW	STZUW	STZSW	STZYTZW	YTUTZW	]TUTZW	XTSTVW	[TSTUW	[TSTSW	[TYTZTSW	[TZ\TUW	Z\TUTZW	Z\TUTVW	ZVTUTZTZW	ZVTUTZTU¶s¢Ox	|NM£tJKM�TSTZ¶s�M	sL¡	·K�tusJNOLMZTYW	UTSTUW	STUTSW	STUTVW	ST]W	STXW	STZUTZ\W	STZSW	[T]TVW	[T[TZW	Z\TUTUW	ZSTZW	ZSTSTZW	ZSTVTUW	ZSTYW	ZVW	ZYTUT�W	ZYTV¶NKLMUTZTUW	[TSTZW	[TSTSW	[T]T�W	[TZ\TUW	[TZ\TVW	ZYTUT�¶NRNJsJNOLMW	{JsJtJKM	OPZUTUTYW	ZYTZTUW	ZYTVTZTZ¶NRNJsJNOLM	OP	¶Ns¢NuNJvSTUTUW	STYW	STZUTZ\W	STZUTZ\TZW	STZXW	STZ�TZW	VTUT]W	VTUTXW	]TUTUW	[TVTUW	[T]TVW	[T]TXW	[T]T�W	Z\TUTYW	Z\TSTSW	ZZTSW	ZUTUTYW	ZSTSTZ¶NRNJsJNOLM	OP	QNRKUTZTUW	UTUW	UTYW	STUTUW	STZ\W	STZZW	STZUTYW	STZYTZW	VTUTXW	YTUW	YTSW	YTVTZW	]TUTVW	XTSW	XTVW	�TUW	[TUW	[TSTZW	[TSTSW	[TVTZW	[TYW	[T]W	[TXW	[T�W	[T[W	[TZ\W	ZUTUW	ZSTVW	ZVW	ZYW	ZYTZTUW	ZYTZTSW	ZYTZTY�cohgdce�©	�c�cg�if�Z\TUTVW	̂�̀�ªsJKxNsuMW	¶s¢OxW	ḨtN£RKLJ	sL¡ZTZTSW	ZTZT]W	STVTZW	STYW	ST�TUW	ST�TSW	STZUW	STZSW	STZYTZW	YTUTZW	]TUTZW	XTSTVW	[TSTUW	[TSTSW	[TYTZTSW	[TZ\TUW	Z\TUTZTUW	Z\TUTVW	ZVTUTZTZW	ZVTUTZTUªKsLMW	ªKJ«O¡MW	QK}«LŅtKMW	{ĶtKL}KM	sL¡	²xO}K¡txKM	OP	®OLMJxt}JNOLSTSTZW	STZUTZ\W	VTUTUW	VTUTXW	[TVTUªK}«sLN}�M	¶NKLUTZTUW	[TSTZW	[TSTSW	[T]T�W	[TZ\TUW	[TZ\TVW	ZYTUT��h�dcodin�TSTZW	ZYTZTSTUW	ZYTUTZW	ZYTUTYW	ZYTUT]W	̂_̀�W	ZYTVTZW	ZYTVTZTZ�dnig	�¦cn�h�	dn	o¦h	¹ig̈ZTZTZW	STVTUW	STZUT�W	VTUT�W	XTZW	q̀́
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HIJKLMMNOLPQJ	RSPTIJIPOJUVHWXYZY[\]YŴ_̀	abcdedfdge	gcUhUhUigjdcdklfdgem	fg	fnb	ogefplkfqrqrq̀	qrqrs̀	srt̀	urqq̀	vrqrs̀	vrsrq̀	trsrù	ẁ	xrurq̀	yrẁ	qzrursH{]{\|	S}_~Ŵ_Y�Y|Y]��h�OŴ[ŴZW��Ŷ�	�W���	N[[}~]\̂[}	WZyr�r�̀	yryrù	U�hV�gekgecgp�de�	�gp�̀	�b�bkfdge	lej	ogppbkfdge	gcsrv̀	srt̀	urt̀	vrsr�̀	�rsrv̀	yrtrq̀	yrxrs̀	yryrù	yrqzrv̀	qsrsOW]Y[}Uh�̀	qr�rq̀	qr�rs̀	srqrs̀	srsrsr̀	srsrù	srsrv̀	srt̀	ursrv̀	ururq̀	urwrv̀	urwrt̀	uryrs̀	urqsrỳ	urqsrqz̀	trsrq̀	wrv̀	xrsrs	yr�rx̀	yrẁ	yrqzrq̀	qzrsrx̀	qzrurs̀	qqrt̀	qsrsrsrq̀	qurvrq̀	qurvrs̀	qvrq̀	qvrsrs̀	qvrvrs̀	qtrqrù	qtrqrt̀	qtrqr�̀	qtrvrq�gfdkb	gc	olekb��lfdge	gp	���dplfdge	gc	�em�plekbqqrqrv̀	qqrsruOW]Y[}	WZ	K|\Y�_qr�rs̀	srqrs̀	urwrv̀	yr�rx̀	qzrsrx̀	U�hUhV̀	qtrqrt̀	qtrqr�̀	qtrsrx̀	qtrurs̀	qtrvrq�gfdkb	gc	�bmfde�	lej	�em�bkfdgemqurvrq̀	qurvrs��mbp�lfdgem̀	ogefplkfgp�murs̀	urwrv�kk��lek�srurq̀	yr�r�̀	yrx�pjbpm̀	�pdffbeqrqrq̀	srv̀	uryrs̀	ẁ	xrsrs̀	qqrt̀	qsrq̀	qsrsrsrq̀	qurvrs̀	qvrurqP�OLS�P�̂ }�̀	abcdedfdge	gc�hUhUP�̂ }��	L�YX}̂[}	WZ	 Ŷ\̂[Y\|	N��\̂�}�}̂]_�h�̀	qursrs̀	qvrqrqrvP�̂ }��	ÎZW��\]YŴ	\̂X	J}��Y[}_	S}¡{Y�}X	WZ	]¢}srqrs̀	�h�̀	srù	ursrs̀	urqsrqz̀	�rqrù	�rqrv̀	�rsrt̀	yrurs̀	yr�rq̀	yr�rv̀	yryrs̀	yrqzrù	qzrurù	qqrs̀	qurvrq̀	qurvrs̀	qvrqrqrv̀	qvrqrv̀	qtrqrv�£ebp�m	¤�fngpdf�qrt̀	srqrq̀	srurusrv̀	srt̀	urvrs̀	urxrq̀	urqsrqz̀	urqvrs̀	vrqrs̀	vrsrv̀	vrsrỳ	trsrq̀	trsrv̀	trvrq̀	�rq̀	�rù	wrsrq̀	wrurq̀	xrsrs̀	xrurq̀	yrurs̀	yrtrq̀	yr�rv̀	yryrq̀	yrqzrs̀	qzrurs̀	qqrv̀	qqrt̀	qsrsrs̀	qsrù	qursrs̀	qvrù	qvrv̀	qtrsrwP�̂ }�¥_	Î_{�\̂[}UUh��£ebp�m	�b�lfdgemnd�	£dfn	¦��kgefplkfgpmqrqrs̀	trs̀	trù	trv̀	yr�rv̀	yrqzrs̀	qvrsrsP�̂ }�¥_	SY�¢]	]W	K\���	P{]	]¢}	�W���h�̀	qvrsrs

P�̂ }�¥_	SY�¢]	]W	K|}\̂	Q~�hVP�̂ }�¥_	SY�¢]	]W	R}�ZW��	KŴ_]�{[]YŴ	\̂X	]W	N�\�X	J}~\�\]}	KŴ]�\[]_�hUP�̂ }�¥_	SY�¢]	]W	J]W~	]¢}	�W���h§�£ebp�m	�d�nf	fg	¦�m�bej	fnb	�gp�qvru�£ebp�m	�d�nf	fg	�bp�delfb	fnb	ogefplkfqvrs̀	qvrvP�̂ }�_¢Y~	\̂X	Q_}	WZ	̈�\�Ŷ�_�	J~}[YZY[\]YŴ_	\̂X	P]¢}�	Î_]�{�}̂]_	WZ	J}��Y[}qrqrq̀	qrqr�̀	qrqrẁ	Uh�̀	srur�̀	ursrs̀	urqq̀	urqẁ	vrsrqs̀	truR\�]Y\|	P[[{~\̂[�	W�	Q_}yr�r�̀	©h©R\][¢Ŷ��	K{]]Ŷ�	\̂XVhU§̀	�rsrtªlfbefmurqwR\��}̂]�	N~~|Y[\]YŴ_	ZW�vrsrt̀	wrurỳ	yrs̀	©hV̀	yrv̀	yrt̀	yr�rù	yrẁ	yrxrt̀	yrqzrq̀	qvrsrù	qvrsrv̀	qvrvruR\��}̂]�	K}�]YZY[\]}_	ZW�vrsrt̀	vrsrỳ	yrurù	©h§̀	yrt̀	yr�rq̀	yr�r�̀	yrẁ	yrqzrq̀	yrqzrù	qvrqrqrù	qvrsrvR\��}̂]�	 \Y|{�}	WZyrtrqrù	©h«̀	yrqzrs̀	qurt̀	qvrqrqrù	qvrsrqrsªl��bef̀	¬del�vrsrq̀	vrsrỳ	©hÙ	qsrù	qvrsrv̀	qvrvruR\��}̂]	®ŴX�	R}�ZW��\̂[}	®ŴX	\̂Xwrurvrv̀	yr�rẁ	yrqzrù	UUhUh�R\��}̂]_�	R�W��}__yrù	©h�̀	yrxrt̀	yrqzrù	qvrsrù	qtrqrvRN̄ HLO°J	NÖ 	KPHRML°IPO©ªl��befm	fg	¦��kgefplkfgpmtrvrs̀	yrtrqrù	yr�rs̀	yr�rù	yr�rv̀	yr�rẁ	qvrsrqrsªo±qzrurqR}�ZW��\̂[}	®ŴX	\̂X	R\��}̂]	®ŴXwrurvrv̀	yr�rẁ	yrqzrù	UUhUh�R}��Y]_�	 }}_�	OW]Y[}_	\̂X	KW�~|Y\̂[}	�Y]¢	M\�_srurq̀	Vh«̀	urqù	wrurvrv̀	qzrsrsRLSJPOJ	NÖ 	RSPRLS°̄ �	RSP°LK°IPO	P Uªg��kn�gpdelfbj	±d�nbe��qzrurqR�WX{[]	̈\]\̀	abcdedfdge	gcVhU�h�R�WX{[]	̈\]\	\̂X	J\�~|}_�	J¢W~	̈�\�Ŷ�_urqq̀	VhU�̀	vrsrwR�W��}__	\̂X	KW�~|}]YŴvrsrs̀	²h�̀	yrx̀	yryrq̀	qvrqrv̀	qtrqrvR�W��}__	R\��}̂]_yrù	©h�̀	yrxrt̀	yrqzrù	qvrsrù	qtrqrv
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HIJKLMNO	PQRSTSUSVT	VRWXWXYZ[V\Q]U	̂Q_[Q̀QTUaUSbQ̀cdedfgHIJhLINi	jklmInkMLfgdedoO	WWXpHIJhJlnq	rLsmtILuLkNlfdfdfHrvwxywjvz	v{	Hxr|vz|	}z~	HrvHxrw�W�̂Q���aUSVT̀	aT�	�a�̀fdoO	ed�deO	�ded�O	�d�O	�d�O	�dfedfgO	�df�O	�d�dcO	�d�dfO	fgdedeO	f�dfO	f�d�O	f�dcdfO	f�dcdeO	f�doO	fcO	foded�O	fodcQ̂\Q]USVT	VR	�V[�cded�O	fededfQ̂�QàQ̀	aT�	�aSbQ[̀	VR	�SQT̀�d�dfO	�dfgdeQ̂_[Q̀QTUaUSVT̀�dedfO	�doO	�dfed�O	�dedfO	�d�d�O	�dcdeO	�dodfO	�dfgdfQ̂_[Q̀QTUaUSbQ̀edfdfO	�dfdfO	�d�O	cdfdfO	cdedfgO	f�dedfQ̂̀_VT̀S�S�SU�	RV[	��V̀Q	ZQ[RV[�ST�	U�Q	�V[��d�deO	�df�O	cdedeO	cded�O	od�O	�dfd�O	�deO	�d�O	�dodfO	fgQ̂UaSTa�Q�d�dfO	�d�deO	�d�doO	�d�dfO	�dfgdeO	�dfgd�rL�tL�	J�	yJkNInMN	~JMmuLkNl	nk�	{tLq�	yJk�tNtJkl	�i	yJkNInMNJI�XpO	�dfed�O	�dfd�Q̂bSQ�	VR	�VTU[a]UV[�̀	����SUUa�̀	��	��TQ[	aT�	�[]�SUQ]U�dfgdfO	�dfgdeO	�dffO	�dfeO	cdeO	odeO	�dfd�O	�deO	�d�deQ̂bSQ�	VR	��V_	P[a�ST�̀O	Z[V��]U	PaUa	aT�	�a�_�Q̀	��	�VTU[a]UV[�dfert��Nl	nk�	rLuL�tLlfdfdeO	edcO	edoO	�doO	�d�dcO	�dfodeO	cded�O	od�O	odcO	�dfO	�d�O	�d�dfO	�d�O	�dodfO	�d�O	fgdedoO	fgd�O	fededfO	fededeO	fededcO	W�X�O	fcO	fodcrJinqNtLl 	HnNLkNl	nk�	yJhiIt��Nl�XW¡�̂�Q̀	aT�	¢VUS]Q̀	RV[	�[�SU[aUSVTfodcdf|n�LNi	J�	HLIlJkl	nk�	HIJhLINiW�XpO	fgdc|n�LNi	HILMnmNtJkl	nk�	HIJ�Inul�d�dfO	cdedeO	cded�O	od�O	W�XWO	fgdeO	fgdc|nuhqLlO	PQRSTSUSVT	VR�XWpX�|nuhqLl 	|�Jh	~In�tk�l 	HIJ�mMN	~nNn	nk��dffO	�XWpO	cded�|nuhqLl	nN	N�L	|tNL 	~JMmuLkNl	nk��XWW|M�L�mqL	J�	£nqmLl¤XpO	�d�df�]�Q���Q̀O	�VT̀U[�]USVT�dfgO	�dfedfO	�dfedeO	�dfd�O	fodfd�de

�Q_a[aUQ	�VTU[a]Ù	aT�	�VTU[a]UV[̀fdfdcO	�dfedoO	�dfcdeO	cdedcO	cded�O	�O	�d�dfO	fedfde|LhnInNL	yJkNInMNJIlO	PQRSTSUSVT	VR¥XWXW|�Jh	~In�tk�lO	PQRSTSUSVT	VR�XWpXW|�Jh	~In�tk�l 	HIJ�mMN	~nNn	nk�	|nuhqLl�dffO	�XWpO	cded�|tNL 	¦lL	J��XW�O	�dfdfO	�dedf�SUQ	§T̀_Q]USVT̀�dedeO	�d�d�O	�d�dfO	�d�dcO	cdeO	�d�deO	�dcdeO	�dfgdfO	f�dc�SUQ	̈S̀SÙO	�[]�SUQ]U�̀�d�dcO	cdedeO	cded�O	�dcdeO	�dodfO	�d�deO	�dfgdfO	f�dc�_Q]Sa�	§T̀_Q]USVT̀	aT�	�Q̀UST�cded�O	fededfO	f�dc|hLMt�tMnNtJklO	PQRSTSUSVT	VRWXWX¥|hLMt�tMnNtJklfdfdfO	WXWX¥O	fdedeO	fdoO	�dfedfgO	�df�O	cdedfc�UaU�UQ	VR	�S�SUaUSVT̀fodfdeO	fodcdfdf�UV__ST�	U�Q	�V[�ededeO	edcO	�d�O	fgd�O	fcdf�UV[Q�	©aUQ[Sa�̀�dedfO	�d�deO	fgdedfdeO	fgdedc|m�MJkNInMNJIO	PQRSTSUSVT	VRªXWXW|¦«yvzwr}ywvr|ª���]VTU[a]UV[̀O	�V[�	��fdedeO	�d�deO	�dfedfO	�df�O	cded�O	oded�O	od�O	odcO	�d�dfdeO	�d�d�|m�MJkNInMNmnq	rLqnNtJklªX�O	odcO	�d�dfdeO	�d�O	�dfgO	fgdedfO	fcdfO	fcdedf����SUUa�̀�dfgO	�dffO	�dfeO	cded�O	odedfO	oded�O	�d�dcO	�deO	�d�O	�d�O	�d�dfO	�dfgdeO	�dfgd�����SUUa�	�]�Q���Q�dfgdeO	�dfedoO	cded�|m�IJ�nNtJk 	¬nt�LIl	J��dfdfO	WWX�|m�lNnkMLl 	n®nI�JmlW�X�|m�lNnkNtnq	yJuhqLNtJkcded�O	�dfdfO	�dfd�O	�ded�O	�dcdeO	¤X̄O	�d�dfO	�dfgd�O	fedeO	fodfde|m�lNnkNtnq	yJuhqLNtJkO	PQRSTSUSVT	VR¤X̄XW���̀USU�USVT	VR	���]VTU[a]UV[̀oded�O	odedc���̀USU�USVT	VR	�[]�SUQ]Ued�d����̀USU�USVT̀	VR	©aUQ[Sa�̀�dcdeO	�doO	�d�d�|m�°lm�MJkNInMNJIO	PQRSTSUSVT	VRªXWXp
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HIJKILMNOP	QRSTUVURSKWXYXZ[\]]̂__̀a_	bcd	e__fgc_hijk[\l̂afcm̂cd̂cmijno	pqXrXs[\l̂atf_f̀c	bcd	ùc_ma\]mf̀c	và]̂d\â_pXrXro	ijio	WXZo	WXprXpqo	ZXrXro	ZXrXYo	sXpXWo	sXrXZo	YXpXWo	YXWXZo	wXro	wXWXpo	xXZXro	pqo	pro	pZo	pyXpXZHIzz{UPLKpXyo	WXprXpo	ZXrXZo	ZXrXso	yXrXpo	xXWo	xXZXro	xXyXZo	xXso	xXpqXyo	pZXrXpHILPV|yXZXpXro	xXsXwo	xXwXyo	xXpqXro	xXpqXWo	ppXpXro	pZXrXro	pyXrXYHILPV|o	QRSKPSV	RMxXwXyo	xXpqXro	xXpqXWHIL}P|KpXpXYo	rXWXZ[\_l̂c_f̀c	~�	m�̂	��ĉa	�̀a	ùct̂cf̂c]̂h�jiHIKzPSKURS	RM	V�P	�RL�WXYXyo	yXZXro	pZXWHIKzPSKURS	RL	�PL�USNVURS	RM	V�P	QRSVLNOVyXZXpXpo	pZ�b�̂_WXso	WXwXrXpo	YXWXZXZ�̂a�fcbmf̀c	~�	m�̂	ùcmab]m̀ah�jho	pyXpXY�̂a�fcbmf̀c	~�	m�̂	��ĉa	�̀a	ub\_̂yXZXpXpo	h�jk�	pyXpXY�̂a�fcbmf̀c	~�	m�̂	��ĉa	�̀a	ùct̂cf̂c]̂h�j��PL�USNVURS	RM	V�P	�LO�UVPOVrXWXW�PL�USNVURS	RM	V�P	QRSVLNOVRL	��z{R|�PSVpZXrXr������e����	��	[�[v��[���	��	���	u����eu�h��̂_m_	bcd	�c_l̂]mf̀c_WXpXWo	WXWXWo	WXYXpo	ZXrXro	ZXrXso	ZXrXxo	xXZXro	xXwXWo	xXxXro	xXpqXpo	pqXWXro	prXrXpo	hij�������f�̂ �	�̂�b�_	bcd	��m̂c_f̀c_	̀�WXrXZo	WXYXZo	yXrXWo	YXrXpo	YXWXpo	YXZo	�jio	xXyXpo	xXYo	pqXWXro	pqXZo	pZXWXro	pyXpXso	pyXrXy

�U�P	�U�UVKrXpXro	rXro	rXyo	WXrXro	WXpqo	WXppo	WXprXyo	WXpyXpo	ZXro	yXro	yXWo	yXZo	sXrXZo	YXWo	YXZo	wXro	xXro	xXWXpo	xXWXWo	xXZXpo	xXyo	xXso	xXYo	xXwo	xXxo	xXpqo	prXro	pWXZo	pZo	pyXpXro	pyXpXWo	pyXZ�f�̂ 	�f�fm_	̀c	u�bf�_WXYXZo	pqXrXwo	pyXpXro	pyXpXW�UV{P	VR	�RL�xXWXro	xXWXW��u�������	e��	u����u����	��	��� hk�c]̀t̂afcg	̀�	� à¡hkjh¢SMRLPKPPS	QRSTUVURSKo	QRSOPN{PT	RL	¢S�SR£SWXYXZo	wXWXpo	pqXW¢SUV	¤LUOPKYXWXWXro	xXpXr¢KP	RM	¥ROI�PSVKpXpXpo	pXyo	rXWXso	WXprXso	yXW�_̂	̀�	[fm̂ijhio	sXpXpo	sXrXp�b�\̂_�	[]�̂d\�̂	̀�njko	xXWXp�NU}PL	RM	Q{NU�K	J|	V�P	�LO�UVPOVpWXWXr�NU}PL	RM	Q{NU�K	J|	V�P	QRSVLNOVRLxXpqXyo	pWXWXro	h¦jhj§�NU}PL	RM	Q{NU�K	J|	V�P	̈£SPLxXxXWo	xXpqXWo	xXpqXZo	prXrXrXpo	pWXWXro	pZXrXZo	h¦jhj§�NU}PL	RM	QRSKP©IPSVUN{	¥N�NªPKpZXrXZo	pyXpXY�NU}PL	RM	�UPSKxXWo	xXpqXro	xXpqXZ�bft̂a_	̀�	[\~àgbmf̀csXpXpo	hhji�baabcm�ij¦o	ZXrXxo	xXWXWo	xXwXZo	xXxXpo	xXpqXro	xXpqXZo	prXrXro	pyXpXr�PNV�PL	¥P{N|KwXWo	pyXpXsXr� à¡o	¥PMUSUVURS	RMhjhji�LUVVPS	QRSKPSVpXyXro	WXZXro	WXYXZo	WXprXwo	WXpZXro	ZXpXro	xXWXro	xXpqXWo	pWXro	pWXWXro	pyXZXZXr�LUVVPS	«SVPLzLPVNVURSKZXrXppo	ZXrXpr�LUVVPS	̈LTPLKpXpXpo	rXZo	WXxo	Yo	wXrXro	prXpo	prXro	pWXZXro	pZXWXp
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HIJKLMN	O			PNQNIHM	RISTKUKSQUV	OWO	XYZ[\	]̂_[̀[a[b̀ZV	OWOWO	Jĉ	Lb̀adY\a	]b\ef̂ àZghi	jklmnopm	qkprsilmt	pkltutm	kvw	xkmupi	mk	yuzzint{	|ltmnrpmuklt	mk	yuzzint{	}r~~�isilmon�	|ltmnrpmuklt	mk	yuzzint{	�knst	kv	�nk~kto�{	mhi	��niisilm	�im�iil	��lin	olz	jklmnopmkn	�hiniulovmin	mhi	��niisilm�{	jklzumuklt	kv	mhi	jklmnopm	��ilino�{	}r~~�isilmon�	olz	kmhin	jklzumuklt�{	qno�ul�t{	}~ipuvupomuklt{	ozzilzo	uttriz	~nukn	mk	i�iprmukl	kv	mhi	jklmnopm{	kmhin	zkprsilmt	�utmiz	ul	mhi	��niisilm	olz	�kzuvupomuklt	uttriz	ovmin	i�iprmukl	kv	mhi	jklmnopm�	�	skzuvupomukl	ut	���	o	�nummil	osilzsilm	mk	mhi	jklmnopm	tu�liz	��	�kmh	~onmuit{	���	o	jhol�i	�nzin{	���	o	jkltmnrpmukl	jhol�i	qunipmu�i	kn	���	o	�nummil	knzin	vkn	o	sulkn	phol�i	ul	mhi	�kn�	uttriz	��	mhi	�nphumipm�V	OWOW�	Jĉ	Lb̀adY\aghi	jklmnopm	qkprsilmt	vkns	mhi	jklmnopm	vkn	jkltmnrpmukl�	ghi	jklmnopm	ni~nitilmt	mhi	ilmuni	olz	ulmi�nomiz	o�niisilm	�im�iil	mhi	~onmuit	hinimk	olz	tr~intizit	~nukn	li�kmuomuklt{	ni~nitilmomuklt{	kn	o�niisilmt{	iumhin	�nummil	kn	kno��	ghi	jklmnopm	so�	�i	osilziz	kn	skzuvuiz	kl��	��	o	�kzuvupomukl�	ghi	jklmnopm	qkprsilmt	tho��	lkm	�i	pkltmnriz	mk	pniomi	o	pklmnopmro�	ni�omuklthu~	kv	ol�	�ulz	���	�im�iil	mhi	jklmnopmkn	olz	mhi	�nphumipm	kn	mhi	�nphumipm�t	pkltr�molmt{	���	�im�iil	mhi	��lin	olz	o	}r�pklmnopmkn	kn	o	}r��tr�pklmnopmkn{	���	�im�iil	mhi	��lin	olz	mhi	�nphumipm	kn	mhi	�nphumipm�t	pkltr�molmt{	kn	���	�im�iil	ol�	~intklt	kn	ilmumuit	kmhin	mhol	mhi	��lin	olz	mhi	jklmnopmkn�	ghi	�nphumipm	tho��{	hk�i�in{	�i	ilmum�iz	mk	~invknsolpi	olz	ilvknpisilm	kv	k��u�omuklt	rlzin	mhi	jklmnopm	ulmilziz	mk	vopu�umomi	~invknsolpi	kv	mhi	�nphumipm�t	zrmuit�V	OWOW�	Jĉ	�bd�ghi	mins	��kn��	siolt	mhi	pkltmnrpmukl	olz	tin�upit	ni�runiz	��	mhi	jklmnopm	qkprsilmt{	�himhin	pks~�imiz	kn	~onmuo���	pks~�imiz{	olz	ulp�rzit	o��	kmhin	�o�kn{	sominuo�t{	i�ru~silm{	olz	tin�upit	~nk�uziz	kn	mk	�i	~nk�uziz	��	mhi	jklmnopmkn	mk	vr�vu��	mhi	jklmnopmkn�t	k��u�omuklt�	ghi	�kn�	so�	pkltmumrmi	mhi	�hk�i	kn	o	~onm	kv	mhi	�nk�ipm�V	OWOW�	Jĉ	Rdb�̂\aghi	�nk�ipm	ut	mhi	mkmo�	pkltmnrpmukl	kv	�huph	mhi	�kn�	~invknsiz	rlzin	mhi	jklmnopm	qkprsilmt	so�	�i	mhi	�hk�i	kn	o	~onm	olz	�huph	so�	ulp�rzi	pkltmnrpmukl	��	mhi	��lin	olz	��	}i~onomi	jklmnopmknt�V	OWOW 	Jĉ	]dY¡[̀¢Zghi	qno�ul�t	oni	mhi	�no~hup	olz	~upmknuo�	~knmuklt	kv	mhi	jklmnopm	qkprsilmt	thk�ul�	mhi	zitu�l{	�kpomukl	olz	zusiltuklt	kv	mhi	�kn�{	�ilino���	ulp�rzul�	~�olt{	i�i�omuklt{	tipmuklt{	zimou�t{	tphizr�it{	olz	zuo�nost�V	OWOW£	Jĉ	U¤̂\[_[\Ya[b̀Zghi	}~ipuvupomuklt	oni	mhom	~knmukl	kv	mhi	jklmnopm	qkprsilmt	pkltutmul�	kv	mhi	�nummil	ni�runisilmt	vkn	sominuo�t{	i�ru~silm{	t�tmist{	tmolzonzt	olz	�kn�solthu~	vkn	mhi	�kn�{	olz	~invknsolpi	kv	ni�omiz	tin�upit�V	OWOW¥	K̀Zadef̂ àZ	b_	Ûd¦[\̂|ltmnrsilmt	kv	}in�upi	oni	ni~nitilmomuklt{	ul	ol�	sizurs	kv	i�~nittukl	lk�	�lk�l	kn	�omin	zi�i�k~iz{	kv	mhi	mol�u��i	olz	ulmol�u��i	pniomu�i	�kn�	~invknsiz	��	mhi	�nphumipm	olz	mhi	�nphumipm�t	pkltr�molmt	rlzin	mhiun	nit~ipmu�i	~nkvittuklo�	tin�upit	o�niisilmt�	|ltmnrsilmt	kv	}in�upi	so�	ulp�rzi{	�umhkrm	�usumomukl{	tmrzuit{	trn�i�t{	skzi�t{	t�imphit{	zno�ul�t{	t~ipuvupomuklt{	olz	kmhin	tusu�on	sominuo�t�V	OWOW§	K̀[a[Ÿ	]̂\[Z[b̀	©Y�̂dghi	|lumuo�	qiputukl	�o�in	ut	mhi	~intkl	uzilmuvuiz	ul	mhi	��niisilm	mk	nilzin	ulumuo�	ziputuklt	kl	j�oust	ul	oppknzolpi	�umh	}ipmukl	�ª���	ghi	|lumuo�	qiputukl	�o�in	tho��	lkm	thk�	~onmuo�um�	mk	mhi	��lin	kn	jklmnopmkn	olz	tho��	lkm	�i	�uo��i	vkn	nitr�mt	kv	ulmin~nimomuklt	kn	ziputuklt	nilziniz	ul	�kkz	voumh�V	OW�	Lbdd̂̈Ya[b̀	Ỳ«	K̀ầ a	b_	aĉ	Lb̀adY\a	]b\ef̂ àZV	OW�WO	ghi	ulmilm	kv	mhi	jklmnopm	qkprsilmt	ut	mk	ulp�rzi	o��	umist	lipitton�	vkn	mhi	~nk~in	i�iprmukl	olz	pks~�imukl	kv	mhi	�kn�	��	mhi	jklmnopmkn�	ghi	jklmnopm	qkprsilmt	oni	pks~�isilmon�{	olz	�hom	ut	ni�runiz	��	kli	tho��	�i	ot	�ulzul�	ot	uv	ni�runiz	��	o��¬	~invknsolpi	��	mhi	jklmnopmkn	tho��	�i	ni�runiz	kl��	mk	mhi	i�milm	pkltutmilm	�umh	mhi	jklmnopm	qkprsilmt	olz	niotklo���	ulvino��i	vnks	mhis	ot	�iul�	lipitton�	mk	~nkzrpi	mhi	ulzupomiz	nitr�mt�V	OW�WOWO	ghi	ul�o�uzum�	kv	ol�	~nk�utukl	kv	mhi	jklmnopm	qkprsilmt	tho��	lkm	ul�o�uzomi	mhi	jklmnopm	kn	umt	nisoulul�	~nk�utuklt�	|v	um	ut	ziminsuliz	mhom	ol�	~nk�utukl	kv	mhi	jklmnopm	qkprsilmt	�uk�omit	ol�	�o�{	kn	ut	kmhin�uti	ul�o�uz	kn	rlilvknpio��i{	mhil	mhom	~nk�utukl	tho��	�i	ni�utiz	mk	mhi	i�milm	lipitton�	mk	so�i	mhom	~nk�utukl	�i�o�	olz	
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IJKLMNIOPQIR	SJ	TUNV	NOTI	WVI	XLJWMONW	YLNUZIJWT	TVOQQ	PI	NLJTWMUI[\	WL	WVI	KUQQITW	I]WIJW	̂IMZ_WWI[	P̀	QOa\	WL	b_cI	IKKINW	WL	WVI	̂OMW_ITd	_JWIJW_LJT	OJ[	̂UM̂LTIT	_J	I]INUW_Jb	WVI	XLJWMONWRe	fghgh	iMbOJ_jOW_LJ	LK	WVI	k̂IN_K_NOW_LJT	_JWL	[_c_T_LJT\	TINW_LJT	OJ[	OMW_NQIT\	OJ[	OMMOJbIZIJW	LK	YMOa_JbT	TVOQQ	JLW	NLJWMLQ	WVI	XLJWMONWLM	_J	[_c_[_Jb	WVI	lLMm	OZLJb	kUPNLJWMONWLMT	LM	_J	ITWOPQ_TV_Jb	WVI	I]WIJW	LK	lLMm	WL	PI	ÎMKLMZI[	P̀	OJ̀	WMO[IRe	fghgn	SJ	WVI	IcIJW	LK	NLJKQ_NWT	LM	[_TNMÎOJN_IT	OZLJb	WVI	XLJWMONW	YLNUZIJWT\	_JWIM̂MIWOW_LJT	a_QQ	PI	POTI[	LJ	WVI	KLQQLa_Jb	̂M_LM_W_ITRoVI	pbMIIZIJWRp[[IJ[O\	a_WV	WVLTI	LK	QOWI	[OWI	VOc_Jb	̂MINI[IJNI	LcIM	WVLTI	LK	IOMQ_IM	[OWIR	oVI	kÛ Q̂IZIJWOM̀	XLJ[_W_LJTRoVI	qIJIMOQ	XLJ[_W_LJT	LK	WVI	XLJWMONW	KLM	XLJTWMUNW_LJR	YMOa_JbT	OJ[	k̂IN_K_NOW_LJTSJ	WVI	NOTI	LK	OJ	_JNLJT_TWIJǸ	PIWaIIJ	YMOa_JbT	OJ[	k̂IN_K_NOW_LJT	LM	a_WV_J	I_WVIM	YLNUZIJW	JLW	NQOM_K_I[	P̀	O[[IJ[UZ\	WVI	PIWWIM	rUOQ_Ẁ	LM	bMIOWIM	rUOJW_Ẁ	LK	lLMm	TVOQQ	PI	̂MLc_[I[	_J	ONNLM[OJNI	a_WV	WVI	pMNV_WINWdT	_JWIM̂MIWOW_LJRs	tRu	XÔ_WOQ_jOW_LJoIMZT	NÔ_WOQ_jI[	_J	WVITI	qIJIMOQ	XLJ[_W_LJT	_JNQU[I	WVLTI	WVOW	OMI	vtw	T̂IN_K_NOQQ̀	[IK_JI[\	vxw	WVI	W_WQIT	LK	JUZPIMI[	OMW_NQIT\	LM	vuw	WVI	W_WQIT	LK	LWVIM	[LNUZIJWT	̂UPQ_TVI[	P̀	WVI	pZIM_NOJ	SJTW_WUWI	LK	pMNV_WINWTRe	fgy	z{|}~�~}|�|��{SJ	WVI	_JWIMITW	LK	PMIc_Ẁ	WVI	XLJWMONW	YLNUZIJWT	KMIrUIJWQ̀	LZ_W	ZL[_K̀_Jb	aLM[T	TUNV	OT	�OQQ�	OJ[	�OJ̀�	OJ[	OMW_NQIT	TUNV	OT	�WVI�	OJ[	�OJ\�	PUW	WVI	KONW	WVOW	O	ZL[_K_IM	LM	OJ	OMW_NQI	_T	OPTIJW	KMLZ	LJI	TWOWIZIJW	OJ[	Ô ÎOMT	_J	OJLWVIM	_T	JLW	_JWIJ[I[	WL	OKKINW	WVI	_JWIM̂MIWOW_LJ	LK	I_WVIM	TWOWIZIJWRe	fg�	��{}~����	�{�	��}	��	�~���{���	��}������|��{��	�{�	�|�}~	z{�|~��}{|�	��	�}~���}e	fg�gf	oVI	pMNV_WINW	OJ[	WVI	pMNV_WINWdT	NLJTUQWOJWT	TVOQQ	PI	[IIZI[	WVI	OUWVLMT	OJ[	LaJIMT	LK	WVI_M	MIT̂INW_cI	SJTWMUZIJWT	LK	kIMc_NI\	_JNQU[_Jb	WVI	YMOa_JbT	OJ[	k̂IN_K_NOW_LJT\	OJ[	MIWO_J	OQQ	NLZZLJ	QOa\	TWOWUWLM̀\	OJ[	LWVIM	MITIMcI[	M_bVWT	_J	WVI_M	SJTWMUZIJWT	LK	kIMc_NI\	_JNQU[_Jb	NL̂ M̀_bVWTR	oVI	XLJWMONWLM\	kUPNLJWMONWLMT\	kUP�TUPNLJWMONWLMT\	OJ[	TÛ Q̂_IMT	TVOQQ	JLW	LaJ	LM	NQO_Z	O	NL̂ M̀_bVW	_J	WVI	SJTWMUZIJWT	LK	kIMc_NIR	kUPZ_WWOQ	LM	[_TWM_PUW_LJ	WL	ZIIW	LKK_N_OQ	MIbUQOWLM̀	MIrU_MIZIJWT	LM	KLM	LWVIM	̂UM̂LTIT	_J	NLJJINW_LJ	a_WV	WVI	�ML�INW	_T	JLW	WL	PI	NLJTWMUI[	OT	̂UPQ_NOW_LJ	_J	[IMLbOW_LJ	LK	WVI	pMNV_WINWdT	LM	pMNV_WINWdT	NLJTUQWOJWTd	MITIMcI[	M_bVWTRe	fg�gh	oVI	XLJWMONWLM\	kUPNLJWMONWLMT\	kUP�TUPNLJWMONWLMT\	OJ[	TÛ Q̂_IMT	OMI	OUWVLM_jI[	WL	UTI	OJ[	MÎML[UNI	WVI	SJTWMUZIJWT	LK	kIMc_NI	̂MLc_[I[	WL	WVIZ\	TUP�INW	WL	OJ̀	̂MLWLNLQT	ITWOPQ_TVI[	̂UMTUOJW	WL	kINW_LJT	tR�	OJ[	tR�\	TLQIQ̀	OJ[	I]NQUT_cIQ̀	KLM	I]INUW_LJ	LK	WVI	lLMmR	pQQ	NL̂_IT	ZO[I	UJ[IM	WV_T	OUWVLM_jOW_LJ	TVOQQ	PIOM	WVI	NL̂ M̀_bVW	JLW_NI\	_K	OJ̀\	TVLaJ	LJ	WVI	SJTWMUZIJWT	LK	kIMc_NIR	oVI	XLJWMONWLM\	kUPNLJWMONWLMT\	kUP�TUPNLJWMONWLMT\	OJ[	TÛ Q̂_IMT	ZÒ	JLW	UTI	WVI	SJTWMUZIJWT	LK	kIMc_NI	LJ	LWVIM	̂ML�INWT	LM	KLM	O[[_W_LJT	WL	WVI	�ML�INW	LUWT_[I	WVI	TNL̂I	LK	WVI	lLMm	a_WVLUW	WVI	T̂IN_K_N	aM_WWIJ	NLJTIJW	LK	WVI	iaJIM\	pMNV_WINW\	OJ[	WVI	pMNV_WINWdT	NLJTUQWOJWTRe	fg�	��|��}e	fg�gf	�]NÎW	OT	LWVIMa_TI	̂MLc_[I[	_J	kINW_LJ	tR�Rx\	aVIMI	WVI	XLJWMONW	YLNUZIJWT	MIrU_MI	LJI	̂OMẀ	WL	JLW_K̀	LM	b_cI	JLW_NI	WL	WVI	LWVIM	̂OMẀ\	TUNV	JLW_NI	TVOQQ	PI	̂MLc_[I[	_J	aM_W_Jb	WL	WVI	[IT_bJOWI[	MÎMITIJWOW_cI	LK	WVI	̂OMẀ	WL	aVLZ	WVI	JLW_NI	_T	O[[MITTI[	OJ[	TVOQQ	PI	[IIZI[	WL	VOcI	PIIJ	[UQ̀	TIMcI[	_K	[IQ_cIMI[	_J	̂IMTLJ\	P̀	ZO_Q\	P̀	NLUM_IM\	LM	P̀	IQINWMLJ_N	WMOJTZ_TT_LJ	_K	O	ZIWVL[	KLM	IQINWMLJ_N	WMOJTZ_TT_LJ	_T	TIW	KLMWV	_J	WVI	pbMIIZIJWRe	fg�gh	�LW_NI	LK	XQO_ZT	OT	̂MLc_[I[	_J	kINW_LJ	t�RtRu	TVOQQ	PI	̂MLc_[I[	_J	aM_W_Jb	OJ[	TVOQQ	PI	[IIZI[	WL	VOcI	PIIJ	[UQ̀	TIMcI[	LJQ̀	_K	[IQ_cIMI[	WL	WVI	[IT_bJOWI[	MÎMITIJWOW_cI	LK	WVI	̂OMẀ	WL	aVLZ	WVI	JLW_NI	_T	O[[MITTI[	P̀	NIMW_K_I[	LM	MIb_TWIMI[	ZO_Q\	LM	P̀	NLUM_IM	̂MLc_[_Jb	̂MLLK	LK	[IQ_cIM̀Re	fg�	����|� 	��|�	��}	�{�	¡~�{�������{oVI	̂OMW_IT	TVOQQ	ObMII	ÛLJ	̂MLWLNLQT	bLcIMJ_Jb	WVI	WMOJTZ_TT_LJ	OJ[	UTI	LK	SJTWMUZIJWT	LK	kIMc_NI	LM	OJ̀	LWVIM	_JKLMZOW_LJ	LM	[LNUZIJWOW_LJ	_J	[_b_WOQ	KLMZR	oVI	̂OMW_IT	a_QQ	UTI	pSp	YLNUZIJW	�x¢u£¤x¢tu\	¥U_Q[_Jb	SJKLMZOW_LJ	¦L[IQ_Jb	OJ[	Y_b_WOQ	YOWO	�]V_P_W\	WL	ITWOPQ_TV	WVI	̂MLWLNLQT	KLM	WVI	[IcIQL̂ZIJW\	UTI\	WMOJTZ_TT_LJ\	OJ[	I]NVOJbI	LK	[_b_WOQ	[OWOR
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H	IJK	LMNOPNQR	SQTUVWXYNUQ	ZUP[O\	]\[	XQP	̂[ONXQ_[àb	cde	fgh	fi	iejklame	fah	ljj	fi	l	nfiokfa	fg	l	pckjqkar	kagfislokfa	sfqej	tkoufco	lrieeseao	of	nifofmfjd	rfveiakar	oue	cde	fgh	laq	iejklame	fah	oue	kagfislokfa	mfaolkaeq	ka	oue	sfqej	laq	tkoufco	ulvkar	oufde	nifofmfjd	deo	gfiou	ka	̀ẁ	xfmcseao	yz{|}~z{�|h	�ckjqkar	wagfislokfa	�fqejkar	laq	xkrkolj	xlol	y�ukpkoh	laq	oue	ie�ckdkoe	̀ẁ	xfmcseao	�z{z}~z{�|h	�if�emo	�ckjqkar	wagfislokfa	�fqejkar	�ifofmfj	�fish	duljj	pe	lo	oue	cdkar	fi	iejbkar	nliob�d	dfje	ikd�	laq	tkoufco	jklpkjkob	of	oue	fouei	nliob	laq	kod	mfaoilmofid	fi	mfadcjolaodh	oue	lcoufid	fgh	fi	mfaoikpcofid	ofh	oue	pckjqkar	kagfislokfa	sfqejh	laq	elmu	fg	oueki	lreaod	laq	esnjfbeed��̂�S���	�			����̂H	�JI	�[Q[VXOH	�JIJI	�ue	�taei	kd	oue	neidfa	fi	eaokob	kqeaokgkeq	ld	dcmu	ka	oue	̀rieeseao	laq	kd	iegeiieq	of	ouifcrufco	oue	�faoilmo	xfmcseaod	ld	kg	dkarcjli	ka	acspei�	�ue	�taei	duljj	qedkraloe	ka	tikokar	l	ieniedeaolokve	tuf	duljj	ulve	e�niedd	lcoufikob	of	pkaq	oue	�taei	tkou	iednemo	of	ljj	slooeid	ie�ckikar	oue	�taei�d	lnnifvlj	fi	lcoufik�lokfa�	y�meno	ld	foueitkde	nifvkqeq	ka	�emokfa	��z��h	oue	̀imukoemo	qfed	afo	ulve	dcmu	lcoufikob�	�ue	oeis	��taei�	selad	oue	�taei	fi	oue	�taei�d	lcoufik�eq	ieniedeaolokve�H	�JIJ�	�ue	�taei	duljj	gciakdu	of	oue	�faoilmofih	tkouka	gkgoeea	qlbd	lgoei	iemekno	fg	l	tikooea	ie�cedoh	kagfislokfa	aemeddlib	laq	iejevlao	gfi	oue	�faoilmofi	of	evljcloeh	rkve	afokme	fgh	fi	eagfime	semulakm�d	jkea	ikruod�	�cmu	kagfislokfa	duljj	kamjcqe	l	mfiiemo	doloeseao	fg	oue	iemfiq	jerlj	okoje	of	oue	nifneiob	fa	tukmu	oue	�if�emo	kd	jfmloeqh	cdcljjb	iegeiieq	of	ld	oue	dkoeh	laq	oue	�taei�d	kaoeiedo	oueieka�H	�J�	��NP[Q_[	UT	Y�[	��Q[V�\	 NQXQ_NXO	�VVXQR[W[QY\H	�J�JI	�ikfi	of	mfsseameseao	fg	oue	¡fi�	laq	cnfa	tikooea	ie�cedo	pb	oue	�faoilmofih	oue	�taei	duljj	gciakdu	of	oue	�faoilmofi	ieldfalpje	evkqeame	oulo	oue	�taei	uld	slqe	gkalamklj	liilareseaod	of	gcjgkjj	oue	�taei�d	fpjkrlokfad	caqei	oue	�faoilmo�	�ue	�faoilmofi	duljj	ulve	af	fpjkrlokfa	of	mfsseame	oue	¡fi�	caokj	oue	�taei	nifvkqed	dcmu	evkqeame�	wg	mfsseameseao	fg	oue	¡fi�	kd	qejlbeq	caqei	oukd	�emokfa	z�z��h	oue	�faoilmo	�kse	duljj	pe	e�oeaqeq	lnnifnikloejb�H	�J�J�	�fjjftkar	mfsseameseao	fg	oue	¡fi�	laq	cnfa	tikooea	ie�cedo	pb	oue	�faoilmofih	oue	�taei	duljj	gciakdu	of	oue	�faoilmofi	ieldfalpje	evkqeame	oulo	oue	�taei	uld	slqe	gkalamklj	liilareseaod	of	gcjgkjj	oue	�taei�d	fpjkrlokfad	caqei	oue	�faoilmo	fajb	kg	¢�£	oue	�taei	glkjd	of	sl�e	nlbseaod	of	oue	�faoilmofi	ld	oue	�faoilmo	xfmcseaod	ie�ckie¤	¢z£	oue	�faoilmofi	kqeaokgked	ka	tikokar	l	ieldfalpje	mfameia	ierliqkar	oue	�taei�d	lpkjkob	of	sl�e	nlbseao	tuea	qce¤	fi	¢|£	l	mulare	ka	oue	¡fi�	sloeikljjb	mulared	oue	�faoilmo	�cs�	wg	oue	�taei	glkjd	of	nifvkqe	dcmu	evkqeameh	ld	ie�ckieqh	tkouka	gfcioeea	qlbd	fg	oue	�faoilmofi�d	ie�cedoh	oue	�faoilmofi	slb	ksseqkloejb	dofn	oue	¡fi�	laqh	ka	oulo	eveaoh	duljj	afokgb	oue	�taei	oulo	oue	¡fi�	uld	dofnneq�	¥fteveih	kg	oue	ie�cedo	kd	slqe	pemlcde	l	mulare	ka	oue	¡fi�	sloeikljjb	mulared	oue	�faoilmo	�cs	caqei	¢|£	lpfveh	oue	�faoilmofi	slb	ksseqkloejb	dofn	fajb	oulo	nfiokfa	fg	oue	¡fi�	lggemoeq	pb	oue	mulare	caokj	ieldfalpje	evkqeame	kd	nifvkqeq�	wg	oue	¡fi�	kd	dofnneq	caqei	oukd	�emokfa	z�z�zh	oue	�faoilmo	�kse	duljj	pe	e�oeaqeq	lnnifnikloejb	laq	oue	�faoilmo	�cs	duljj	pe	kamieldeq	pb	oue	lsfcao	fg	oue	�faoilmofi�d	ieldfalpje	mfdod	fg	ducoqftah	qejlb	laq	dolio¦cnh	njcd	kaoeiedo	ld	nifvkqeq	ka	oue	�faoilmo	xfmcseaod�H	�J�J§	̀goei	oue	�taei	gciakdued	evkqeame	fg	gkalamklj	liilareseaod	caqei	oukd	�emokfa	z�zh	oue	�taei	duljj	afo	sloeikljjb	vlib	dcmu	gkalamklj	liilareseaod	tkoufco	nikfi	afokme	of	oue	�faoilmofi�H	�J�J̈	¡ueie	oue	�taei	uld	qedkraloeq	kagfislokfa	gciakdueq	caqei	oukd	�emokfa	z�z	ld	�mfagkqeaokljh�	oue	�faoilmofi	duljj	�een	oue	kagfislokfa	mfagkqeaoklj	laq	duljj	afo	qkdmjfde	ko	of	lab	fouei	neidfa�	¥fteveih	oue	�faoilmofi	slb	qkdmjfde	�mfagkqeaoklj�	kagfislokfah	lgoei	devea	¢©£	qlbd�	afokme	of	oue	�taeih	tueie	qkdmjfdcie	kd	ie�ckieq	pb	jlth	kamjcqkar	l	dcpnfeal	fi	fouei	gfis	fg	mfsncjdfib	jerlj	nifmedd	kddceq	pb	l	mfcio	fi	rfveiaseaolj	eaokobh	fi	pb	mfcio	fi	lipkoilofi¢d£	fiqei�	�ue	�faoilmofi	slb	ljdf	qkdmjfde	�mfagkqeaoklj�	kagfislokfa	of	kod	esnjfbeedh	mfadcjolaodh	dcieokedh	�cpmfaoilmofid	laq	oueki	esnjfbeedh	�cp¦dcpmfaoilmofidh	laq	foueid	tuf	aeeq	of	�aft	oue	mfaoeao	fg	dcmu	kagfislokfa	dfjejb	laq	e�mjcdkvejb	gfi	oue	�if�emo	laq	tuf	lriee	of	slkaolka	oue	mfagkqeaokljkob	fg	dcmu	kagfislokfa�H	�J§	SQTUVWXYNUQ	XQP	ª[V�N_[\	̂[«MNV[P	UT	Y�[	��Q[VH	�J§JI	y�meno	gfi	neiskod	laq	geed	oulo	lie	oue	iednfadkpkjkob	fg	oue	�faoilmofi	caqei	oue	�faoilmo	xfmcseaodh	kamjcqkar	oufde	ie�ckieq	caqei	�emokfa	|�©��h	oue	�taei	duljj	demcie	laq	nlb	gfi	aemeddlib	lnnifvljdh	eldeseaodh	lddeddseaod	laq	mulired	ie�ckieq	gfi	mfadoicmokfah	cde	fi	fmmcnlamb	fg	neislaeao	doicmocied	fi	gfi	neislaeao	mulared	ka	e�kdokar	glmkjkoked�
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I	JKLKJ	MNO	PQROS	TNUVV	SOWUXR	UR	USYNXWOYW	VUQZ[VV\	VXYORTO]	Ŵ	_SUYWXYO	USYNXWOYW[SÒ	̂S	UR	ORWXW\	VUQZ[VV\	_SUYWXYXRa	USYNXWOYW[SÒ	XR	WNO	b[SXT]XYWX̂R	QNOSO	WNO	cŜbOYW	XT	V̂YUWO]d	MNUW	_OST̂R	̂S	ORWXW\	XT	X]ORWXZXO]	UT	WNO	eSYNXWOYW	XR	WNO	eaSOOfORW	UR]	XT	SOZOSSO]	Ŵ	WNŜ[aN̂[W	WNO	ĝRWSUYW	ĥY[fORWT	UT	XZ	TXRa[VUS	XR	R[fiOSdI	JKLKL	jZ	WNO	Of_V̂\fORW	̂Z	WNO	eSYNXWOYW	WOSfXRUWOT̀	WNO	PQROS	TNUVV	Of_V̂\	U	T[YYOTT̂S	Ŵ	QN̂f	WNO	ĝRWSUYŴS	NUT	R̂	SOUT̂RUiVO	̂ibOYWX̂R	UR]	QN̂TO	TWUW[T	[R]OS	WNO	ĝRWSUYW	ĥY[fORWT	TNUVV	iO	WNUW	̂Z	WNO	eSYNXWOYWdI	JKLKk	MNO	PQROS	TNUVV	Z[SRXTN	T[SlO\T	]OTYSXiXRa	_N\TXYUV	YNUSUYWOSXTWXYT̀	VOaUV	VXfXWUWX̂RT	UR]	[WXVXW\	V̂YUWX̂RT	ẐS	WNO	TXWO	̂Z	WNO	cŜbOYẀ	UR]	U	VOaUV	]OTYSX_WX̂R	̂Z	WNO	TXWOd	MNO	ĝRWSUYŴS	TNUVV	iO	ORWXWVO]	Ŵ	SOV\	̂R	WNO	UYY[SUY\	̂Z	XRẐSfUWX̂R	Z[SRXTNO]	i\	WNO	PQROS	i[W	TNUVV	OmOSYXTO	_Ŝ_OS	_SOYU[WX̂RT	SOVUWXRa	Ŵ	WNO	TUZO	_OSẐSfURYO	̂Z	WNO	n ŜodI	JKLKp	MNO	PQROS	TNUVV	Z[SRXTN	XRẐSfUWX̂R	̂S	TOSlXYOT	SOq[XSO]	̂Z	WNO	PQROS	i\	WNO	ĝRWSUYW	ĥY[fORWT	QXWN	SOUT̂RUiVO	_Ŝf_WROTTd	MNO	PQROS	TNUVV	UVT̂	Z[SRXTN	UR\	̂WNOS	XRẐSfUWX̂R	̂S	TOSlXYOT	[R]OS	WNO	PQROSrT	ŶRWŜV	UR]	SOVOlURW	Ŵ	WNO	ĝRWSUYŴSrT	_OSẐSfURYO	̂Z	WNO	n Ŝo	QXWN	SOUT̂RUiVO	_Ŝf_WROTT	UZWOS	SOYOXlXRa	WNO	ĝRWSUYŴSrT	QSXWWOR	SOq[OTW	ẐS	T[YN	XRẐSfUWX̂R	̂S	TOSlXYOTdI	JKLKs	tRVOTT	̂WNOSQXTO	_ŜlX]O]	XR	WNO	ĝRWSUYW	ĥY[fORWT̀	WNO	PQROS	TNUVV	Z[SRXTN	Ŵ	WNO	ĝRWSUYŴS	̂RO	Ŷ_\	̂Z	WNO	ĝRWSUYW	ĥY[fORWT	ẐS	_[S_̂TOT	̂Z	fUoXRa	SO_Ŝ][YWX̂RT	_[ST[URW	Ŵ	uOYWX̂R	vdwdxdI	JKk	yz{|}~�	�����	��	����	��|	��}�jZ	WNO	ĝRWSUYŴS	ZUXVT	Ŵ	ŶSSOYW	n Ŝo	WNUW	XT	R̂W	XR	UYŶS]URYO	QXWN	WNO	SOq[XSOfORWT	̂Z	WNO	ĝRWSUYW	ĥY[fORWT	UT	SOq[XSO]	i\	uOYWX̂R	vxdx	̂S	SO_OUWO]V\	ZUXVT	Ŵ	YUSS\	̂[W	n Ŝo	XR	UYŶS]URYO	QXWN	WNO	ĝRWSUYW	ĥY[fORWT̀	WNO	PQROS	fU\	XTT[O	U	QSXWWOR	̂S]OS	Ŵ	WNO	ĝRWSUYŴS	Ŵ	TŴ_	WNO	n Ŝò	̂S	UR\	_̂SWX̂R	WNOSÔZ̀	[RWXV	WNO	YU[TO	ẐS	T[YN	̂S]OS	NUT	iOOR	OVXfXRUWO]�	N̂QOlOS̀	WNO	SXaNW	̂Z	WNO	PQROS	Ŵ	TŴ_	WNO	n Ŝo	TNUVV	R̂W	aXlO	SXTO	Ŵ	U	][W\	̂R	WNO	_USW	̂Z	WNO	PQROS	Ŵ	OmOSYXTO	WNXT	SXaNW	ẐS	WNO	iOROZXW	̂Z	WNO	ĝRWSUYŴS	̂S	UR\	̂WNOS	_OST̂R	̂S	ORWXW\̀	OmYO_W	Ŵ	WNO	OmWORW	SOq[XSO]	i\	uOYWX̂R	�dvd�dI	JKp	yz{|}~�	�����	��	��}}�	y��	��|	��}�jZ	WNO	ĝRWSUYŴS	]OZU[VWT	̂S	ROaVOYWT	Ŵ	YUSS\	̂[W	WNO	n Ŝo	XR	UYŶS]URYO	QXWN	WNO	ĝRWSUYW	ĥY[fORWT	UR]	ZUXVT	QXWNXR	U	WOR�]U\	_OSX̂]	UZWOS	SOYOX_W	̂Z	R̂WXYO	ZŜf	WNO	PQROS	Ŵ	ŶffORYO	UR]	ŶRWXR[O	ŶSSOYWX̂R	̂Z	T[YN	]OZU[VW	̂S	ROaVOYW	QXWN	]XVXaORYO	UR]	_Ŝf_WROTT̀	WNO	PQROS	fU\̀	QXWN̂[W	_SOb[]XYO	Ŵ	̂WNOS	SOfO]XOT	WNO	PQROS	fU\	NUlÒ	ŶSSOYW	T[YN	]OZU[VW	̂S	ROaVOYWd	u[YN	UYWX̂R	i\	WNO	PQROS	UR]	Uf̂ [RWT	YNUSaO]	Ŵ	WNO	ĝRWSUYŴS	USO	îWN	T[ibOYW	Ŵ	_SX̂S	U__ŜlUV	̂Z	WNO	eSYNXWOYW	UR]	WNO	eSYNXWOYW	fU\̀	_[ST[URW	Ŵ	uOYWX̂R	�dwdv̀	QXWNN̂V]	̂S	R[VVXZ\	U	gOSWXZXYUWO	ẐS	cU\fORW	XR	QN̂VO	̂S	XR	_USẀ	Ŵ	WNO	OmWORW	SOUT̂RUiV\	ROYOTTUS\	Ŵ	SOXfi[STO	WNO	PQROS	ẐS	WNO	SOUT̂RUiVO	ŶTW	̂Z	ŶSSOYWXRa	T[YN	]OZXYXORYXOT̀	XRYV[]XRa	PQROSrT	Om_ORTOT	UR]	Ŷf_ORTUWX̂R	ẐS	WNO	eSYNXWOYWrT	U]]XWX̂RUV	TOSlXYOT	fU]O	ROYOTTUS\	i\	T[YN	]OZU[VẀ	ROaVOYẀ	̂S	ZUXV[SOd	jZ	Y[SSORW	UR]	Z[W[SO	_U\fORWT	USO	R̂W	T[ZZXYXORW	Ŵ	ŶlOS	T[YN	Uf̂ [RWT̀	WNO	ĝRWSUYŴS	TNUVV	_U\	WNO	]XZZOSORYO	Ŵ	WNO	PQROSd	jZ	WNO	ĝRWSUYŴS	]XTUaSOOT	QXWN	WNO	UYWX̂RT	̂Z	WNO	PQROS	̂S	WNO	eSYNXWOYẀ	̂S	WNO	Uf̂ [RWT	YVUXfO]	UT	ŶTWT	Ŵ	WNO	PQROS̀	WNO	ĝRWSUYŴS	fU\	ZXVO	U	gVUXf	_[ST[URW	Ŵ	eSWXYVO	vwd�������	L			�y������y�I	LK�	�|{|}��I	LK�K�	MNO	ĝRWSUYŴS	XT	WNO	_OST̂R	̂S	ORWXW\	X]ORWXZXO]	UT	T[YN	XR	WNO	eaSOOfORW	UR]	XT	SOZOSSO]	Ŵ	WNŜ[aN̂[W	WNO	ĝRWSUYW	ĥY[fORWT	UT	XZ	TXRa[VUS	XR	R[fiOSd	MNO	ĝRWSUYŴS	TNUVV	iO	VUQZ[VV\	VXYORTO]̀	XZ	SOq[XSO]	XR	WNO	b[SXT]XYWX̂R	QNOSO	WNO	cŜbOYW	XT	V̂YUWO]d	MNO	ĝRWSUYŴS	TNUVV	]OTXaRUWO	XR	QSXWXRa	U	SO_SOTORWUWXlO	QN̂	TNUVV	NUlO	Om_SOTT	U[WN̂SXW\	Ŵ	iXR]	WNO	ĝRWSUYŴS	QXWN	SOT_OYW	Ŵ	UVV	fUWWOST	[R]OS	WNXT	ĝRWSUYWd	MNO	WOSf	�ĝRWSUYŴS�	fOURT	WNO	ĝRWSUYŴS	̂S	WNO	ĝRWSUYŴSrT	U[WN̂SX�O]	SO_SOTORWUWXlOdI	LK�KJ	MNO	ĝRWSUYŴS	TNUVV	_OSẐSf	WNO	n Ŝo	XR	UYŶS]URYO	QXWN	WNO	ĝRWSUYW	ĥY[fORWTdI	LK�KL	MNO	ĝRWSUYŴS	TNUVV	R̂W	iO	SOVXOlO]	̂Z	XWT	̂iVXaUWX̂RT	Ŵ	_OSẐSf	WNO	n Ŝo	XR	UYŶS]URYO	QXWN	WNO	ĝRWSUYW	ĥY[fORWT	OXWNOS	i\	UYWXlXWXOT	̂S	][WXOT	̂Z	WNO	eSYNXWOYW	XR	WNO	eSYNXWOYWrT	U]fXRXTWSUWX̂R	̂Z	WNO	ĝRWSUYẀ	̂S	i\	WOTWT̀	XRT_OYWX̂RT	̂S	U__ŜlUVT	SOq[XSO]	̂S	_OSẐSfO]	i\	_OST̂RT	̂S	ORWXWXOT	̂WNOS	WNUR	WNO	ĝRWSUYŴSd



������ ���	
������	����	�	�����	���������	�	� ��!	� �"!	� �#!	� �"!	� $�!	� "�!	� "#!	� %�!	� %$!	� %%!	� ��!	� �%!	� #�!	�  �!	����	&�'	�����	�((	�����)	��)��*�'�	+,��	������&�	��)�����	�-	���������)!.	+������&�	��)�����	�-	���������)!.	+���!.	���	���	/���!	&�'	+���	�����&��	
������).	&��	��&'��&�0)	�-	,��	������&�	��)�����	�-	���������)�	,��)	'������	1&)	���'��'	&�	��2��2��	3,	��	�45��5���4	�'��	6�'��	7��4��4�4# 4$	1����	�8����)	��	��5�%5���"!	�)	���	-��	��)&(�!	�)	(����)�'	-��	���9����	)�	��(�!	&�'	�&�	��(�	:�	)�'	��	&����'&���	1���	���	���	�����&��	
������);	,���)	�-	<��*����	,�	������	���������	*��(&����)!	�9�&�(	'����-�=&�&�����&��)�����>?@A	BC�@?D	 E 44��""%#F GH

I	JKL	MNOPNQ	RS	TRUVWXYV	ZRY[\NUV]	XÛ	_PǸ̂	TRÛPVPRU]	ab	TRUVWXYVRWI	JKLKc	defghijkl	km	inf	oklipqgi	rs	inf	oklipqgikp	jt	q	pfupftfliqijkl	inqi	inf	oklipqgikp	nqt	vjtjifw	inf	tjifx	rfgkyf	zflfpq{{s	mqyj{jqp	|jin	{kgq{	gklwjijklt	hlwfp	|njgn	inf	}kp~	jt	ik	rf	ufpmkpyfwx	qlw	gkppf{qifw	ufptklq{	krtfpvqijklt	|jin	pf�hjpfyflit	km	inf	oklipqgi	�kghyflit�I	JKLKL	�fgqhtf	inf	oklipqgi	�kghyflit	qpf	gkyu{fyfliqpsx	inf	oklipqgikp	tnq{{x	rfmkpf	tiqpijlz	fqgn	ukpijkl	km	inf	}kp~x	gqpfmh{{s	tihws	qlw	gkyuqpf	inf	vqpjkht	oklipqgi	�kghyflit	pf{qijvf	ik	inqi	ukpijkl	km	inf	}kp~x	qt	|f{{	qt	inf	jlmkpyqijkl	mhpljtnfw	rs	inf	�|lfp	uhpthqli	ik	�fgijkl	�����x	tnq{{	iq~f	mjf{w	yfqthpfyflit	km	qls	fejtijlz	gklwjijklt	pf{qifw	ik	inqi	ukpijkl	km	inf	}kp~x	qlw	tnq{{	krtfpvf	qls	gklwjijklt	qi	inf	tjif	qmmfgijlz	ji�	�nftf	kr{jzqijklt	qpf	mkp	inf	uhpuktf	km	mqgj{jiqijlz	gkkpwjlqijkl	qlw	gkltiphgijkl	rs	inf	oklipqgikp	qlw	qpf	lki	mkp	inf	uhpuktf	km	wjtgkvfpjlz	fppkptx	kyjttjkltx	kp	jlgkltjtiflgjft	jl	inf	oklipqgi	�kghyflit�	nk|fvfpx	inf	oklipqgikp	tnq{{	upkyui{s	pfukpi	ik	inf	�pgnjifgi	qls	fppkptx	jlgkltjtiflgjft	kp	kyjttjklt	wjtgkvfpfw	rs	kp	yqwf	~lk|l	ik	inf	oklipqgikp	qt	q	pf�hfti	mkp	jlmkpyqijkl	jl	thgn	mkpy	qt	inf	�pgnjifgi	yqs	pf�hjpf�	�i	jt	pfgkzlj�fw	inqi	inf	oklipqgikp�t	pfvjf|	jt	yqwf	jl	inf	oklipqgikp�t	gquqgjis	qt	q	gklipqgikp	qlw	lki	qt	q	{jgfltfw	wftjzl	upkmfttjklq{x	hl{ftt	kinfp|jtf	tufgjmjgq{{s	upkvjwfw	jl	inf	oklipqgi	�kghyflit�I	JKLKJ	�nf	oklipqgikp	jt	lki	pf�hjpfw	ik	qtgfpiqjl	inqi	inf	oklipqgi	�kghyflit	qpf	jl	qggkpwqlgf	|jin	quu{jgqr{f	{q|tx	tiqihiftx	kpwjlqlgftx	gkwftx	ph{ft	qlw	pfzh{qijkltx	kp	{q|mh{	kpwfpt	km	uhr{jg	qhinkpjijftx	rhi	inf	oklipqgikp	tnq{{	upkyui{s	pfukpi	ik	inf	�pgnjifgi	qls	lklgklmkpyjis	wjtgkvfpfw	rs	kp	yqwf	~lk|l	ik	inf	oklipqgikp	qt	q	pf�hfti	mkp	jlmkpyqijkl	jl	thgn	mkpy	qt	inf	�pgnjifgi	yqs	pf�hjpf�I	JKLK�	�m	inf	oklipqgikp	rf{jfvft	inqi	qwwjijklq{	gkti	kp	ijyf	jt	jlvk{vfw	rfgqhtf	km	g{qpjmjgqijklt	kp	jltiphgijklt	inf	�pgnjifgi	jtthft	jl	pftukltf	ik	inf	oklipqgikp�t	lkijgft	kp	pf�hftit	mkp	jlmkpyqijkl	uhpthqli	ik	�fgijklt	�����	kp	�����x	inf	oklipqgikp	tnq{{	thryji	o{qjyt	qt	upkvjwfw	jl	�pijg{f	���	�m	inf	oklipqgikp	mqj{t	ik	ufpmkpy	inf	kr{jzqijklt	km	�fgijklt	�����	kp	�����x	inf	oklipqgikp	tnq{{	uqs	thgn	gktit	qlw	wqyqzft	ik	inf	�|lfpx	thr�fgi	ik	�fgijkl	������x	qt	|kh{w	nqvf	rffl	qvkjwfw	jm	inf	oklipqgikp	nqw	ufpmkpyfw	thgn	kr{jzqijklt�	�m	inf	oklipqgikp	ufpmkpyt	inktf	kr{jzqijkltx	inf	oklipqgikp	tnq{{	lki	rf	{jqr{f	ik	inf	�|lfp	kp	�pgnjifgi	mkp	wqyqzft	pfth{ijlz	mpky	fppkptx	jlgkltjtiflgjft	kp	kyjttjklt	jl	inf	oklipqgi	�kghyflitx	mkp	wjmmfpflgft	rfi|ffl	mjf{w	yfqthpfyflit	kp	gklwjijklt	qlw	inf	oklipqgi	�kghyflitx	kp	mkp	lklgklmkpyjijft	km	inf	oklipqgi	�kghyflit	ik	quu{jgqr{f	{q|tx	tiqihiftx	kpwjlqlgftx	gkwftx	ph{ft	qlw	pfzh{qijkltx	qlw	{q|mh{	kpwfpt	km	uhr{jg	qhinkpjijft�I	JKJ	�[�NWOP]PRU	XÛ	TRU]VW[YVPRU	�WRYN̂[WN]I	JKJKc	�nf	oklipqgikp	tnq{{	thufpvjtf	qlw	wjpfgi	inf	}kp~x	htjlz	inf	oklipqgikp�t	rfti	t~j{{	qlw	qiiflijkl�	�nf	oklipqgikp	tnq{{	rf	tk{f{s	pftukltjr{f	mkpx	qlw	nqvf	gklipk{	kvfpx	gkltiphgijkl	yfqltx	yfinkwtx	ifgnlj�hftx	tf�hflgftx	qlw	upkgfwhpftx	qlw	mkp	gkkpwjlqijlz	q{{	ukpijklt	km	inf	}kp~	hlwfp	inf	oklipqgi�	�m	inf	oklipqgi	�kghyflit	zjvf	tufgjmjg	jltiphgijklt	gklgfpljlz	gkltiphgijkl	yfqltx	yfinkwtx	ifgnlj�hftx	tf�hflgftx	kp	upkgfwhpftx	inf	oklipqgikp	tnq{{	fvq{hqif	inf	�krtjif	tqmfis	infpfkm	qlw	tnq{{	rf	tk{f{s	pftukltjr{f	mkp	inf	�krtjif	tqmfis	km	thgn	yfqltx	yfinkwtx	ifgnlj�hftx	tf�hflgftx	kp	upkgfwhpft�	�m	inf	oklipqgikp	wfifpyjlft	inqi	thgn	yfqltx	yfinkwtx	ifgnlj�hftx	tf�hflgft	kp	upkgfwhpft	yqs	lki	rf	tqmfx	inf	oklipqgikp	tnq{{	zjvf	ijyf{s	lkijgf	ik	inf	�|lfp	qlw	�pgnjifgix	qlw	tnq{{	upkuktf	q{ifplqijvf	yfqltx	yfinkwtx	ifgnlj�hftx	tf�hflgftx	kp	upkgfwhpft�	�nf	�pgnjifgi	tnq{{	fvq{hqif	inf	upkuktfw	q{ifplqijvf	tk{f{s	mkp	gklmkpyqlgf	|jin	inf	wftjzl	jlifli	mkp	inf	gkyu{fifw	gkltiphgijkl�	�l{ftt	inf	�pgnjifgi	kr�fgit	ik	inf	oklipqgikp�t	upkuktfw	q{ifplqijvfx	inf	oklipqgikp	tnq{{	ufpmkpy	inf	}kp~	htjlz	jit	q{ifplqijvf	yfqltx	yfinkwtx	ifgnlj�hftx	tf�hflgftx	kp	upkgfwhpft�	I	JKJKL	�nf	oklipqgikp	tnq{{	rf	pftukltjr{f	ik	inf	�|lfp	mkp	qgit	qlw	kyjttjklt	km	inf	oklipqgikp�t	fyu{ksfftx	�hrgklipqgikpt	qlw	infjp	qzflit	qlw	fyu{ksfftx	qlw	kinfp	ufptklt	kp	flijijft	ufpmkpyjlz	ukpijklt	km	inf	}kp~	mkpx	kp	kl	rfnq{m	kmx	inf	oklipqgikp	kp	qls	km	jit	�hrgklipqgikpt�I	JKJKJ	�nf	oklipqgikp	tnq{{	rf	pftukltjr{f	mkp	jltufgijkl	km	ukpijklt	km	}kp~	q{pfqws	ufpmkpyfw	ik	wfifpyjlf	inqi	thgn	ukpijklt	qpf	jl	upkufp	gklwjijkl	ik	pfgfjvf	thrtf�hfli	}kp~�I	JK�	�XaRW	XÛ	�XVNWPX̀]I	JK�Kc	�l{ftt	kinfp|jtf	upkvjwfw	jl	inf	oklipqgi	�kghyflitx	inf	oklipqgikp	tnq{{	upkvjwf	qlw	uqs	mkp	{qrkpx	yqifpjq{tx	f�hjuyflix	ikk{tx	gkltiphgijkl	f�hjuyfli	qlw	yqgnjlfpsx	|qifpx	nfqix	hij{jijftx	ipqltukpiqijklx	qlw	kinfp	mqgj{jijft	qlw	tfpvjgft	lfgfttqps	mkp	upkufp	fefghijkl	qlw	gkyu{fijkl	km	inf	}kp~x	|nfinfp	ifyukpqps	kp	ufpyqlfli	qlw	|nfinfp	kp	lki	jlgkpukpqifw	kp	ik	rf	jlgkpukpqifw	jl	inf	}kp~�
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I	JKLKM	NOPQRS	TU	SVQ	PWXQ	YZ	[TUY\	PVWU]QX	TU	SVQ	̂Y\_	WRR\ỲQa	bc	SVQ	d\PVTSQPS	TU	WPPY\aWUPQ	eTSV	fQPSTYU	ghijhk	Y\	Y\aQ\Qa	bc	SVQ	d\PVTSQPS	TU	WPPY\aWUPQ	eTSV	fQPSTYU	lhmn	SVQ	oYUS\WPSY\	[Wc	[W_Q	XpbXSTSpSTYUX	YUqc	eTSV	SVQ	PYUXQUS	YZ	SVQ	reUQ\n	WZSQ\	Q̀WqpWSTYU	bc	SVQ	d\PVTSQPS	WUa	TU	WPPY\aWUPQ	eTSV	W	oVWU]Q	r\aQ\	Y\	oYUXS\pPSTYU	oVWU]Q	sT\QPST̀QhI	JKLKJ	tVQ	oYUS\WPSY\	XVWqq	QUZY\PQ	XS\TPS	aTXPTRqTUQ	WUa	]YYa	Y\aQ\	W[YU]	SVQ	oYUS\WPSY\uX	Q[RqYcQQX	WUa	YSVQ\	RQ\XYUX	PW\\cTU]	YpS	SVQ	̂Y\_h	tVQ	oYUS\WPSY\	XVWqq	UYS	RQ\[TS	Q[RqYc[QUS	YZ	pUZTS	RQ\XYUX	Y\	RQ\XYUX	UYS	R\YRQ\qc	X_TqqQa	TU	SWX_X	WXXT]UQa	SY	SVQ[hI	JKLKL	tVQ	pXQ	YZ	[WUpZWPSp\Q\uX	b\WUa	UW[QXn	PWSWqY]	Up[bQ\Xn	WUa	XT[TqW\	R\YR\TQSW\c	TaQUSTZcTU]	aWSW	TU	SVQ	PYUS\WPS	aYPp[QUSX	W\Q	UYS	TUSQUaQa	SY	QqT[TUWSQ	Z\Y[	PYUXTaQ\WSTYU	R\YapPSX	SVWS	W\Q	QvpT̀WqQUS	TU	vpWqTScn	WRRQW\WUPQ	WUa	ZpUPSTYU	SY	SVYXQ	XRQPTZTQahI	JKLKw	tVQ	d\PVTSQPS	eTqq	bQ	WqqYeQa	W	\QWXYUWbqQ	ST[Q	eTSVTU	eVTPV	SY	Q̀WqpWSQ	QWPV	R\YRYXQa	XpbXSTSpSTYUh	tVQ	bp\aQU	YZ	R\YYZ	\Q]W\aTU]	SVQ	[Q\TS	YZ	W	XpbXSTSpSTYU	TX	YU	SVQ	oYUS\WPSY\h	tVQ	d\PVTSQPS	eTqq	bQ	SVQ	XYqQ	xpa]Q	YZ	QvpT̀WqQUPQn	WUa	UY	XpbXSTSpSQ	eTqq	bQ	Y\aQ\Qan	TUXSWqqQa	Y\	pSTqTyQa	eTSVYpS	SVQ	d\PVTSQPSuX	R\TY\	e\TSSQU	WPPQRSWUPQ	eVTPV	eTqq	bQ	Q̀TaQUPQa	bc	QTSVQ\	W	oVWU]Q	r\aQ\	Y\	WU	WRR\ỲQa	fVYR	s\WeTU]h	reUQ\	[Wc	\QvpT\Q	oYUS\WPSY\	SY	Zp\UTXV	WS	SVQ	oYUS\WPSY\uX	QORQUXQ	W	XRQPTWq	RQ\ZY\[WUPQ	]pW\WUSQQ	Y\	YSVQ\	Xp\QSc	eTSV	\QXRQPS	SY	WUc	XpbXSTSpSQh	tVQ	d\PVTSQPS	eTqq	\QPY\a	ST[Q	\QvpT\Qa	bc	SVQ	d\PVTSQPS	WUa	SVQ	d\PVTSQPSuX	PYUXpqSWUSX	TU	Q̀WqpWSTU]	XpbXSTSpSTYUX	R\YRYXQa	bc	oYUS\WPSY\	WUa	TU	[W_TU]	PVWU]QX	TU	SVQ	oYUS\WPS	sYPp[QUSX	YPPWXTYUQa	SVQ\Qbch	̂VQSVQ\	Y\	UYS	SVQ	d\PVTSQPS	WPPQRSX	W	R\YRYXQa	XpbXSTSpSQn	oYUS\WPSY\	XVWqq	\QT[bp\XQ	reUQ\	ZY\	SVQ	PVW\]QX	YZ	SVQ	d\PVTSQPS	WUa	d\PVTSQPSuX	oYUXpqSWUSX	ZY\	Q̀WqpWSTU]	QWPV	R\YRYXQa	XpbXSTSpSQhI	JKLKz	{c	[W_TU]	\QvpQXSX	ZY\	XpbXSTSpSTYUX	bWXQa	YU	fpbRW\W]\WRV	ghmhg	WbỲQn	SVQ	oYUS\WPSY\|ih }QR\QXQUSX	SVWS	SVQ	oYUS\WPSY\	VWX	RQ\XYUWqqc	TÙQXST]WSQa	SVQ	R\YRYXQa	XpbXSTSpSQ	R\YapPS	WUa	aQSQ\[TUQa	SVWS	TS	TX	QvpWq	Y\	XpRQ\TY\	TU	Wqq	\QXRQPSX	SY	SVWS	XRQPTZTQa~jh }QR\QXQUSX	SVWS	SVQ	oYUS\WPSY\	eTqq	R\ỲTaQ	SVQ	XW[Q	eW\\WUSc	ZY\	SVQ	XpbXSTSpSTYU	SVWS	SVQ	oYUS\WPSY\	eYpqa	ZY\	SVWS	XRQPTZTQa~gh oQ\STZTQX	SVWS	SVQ	PYXS	aWSW	R\QXQUSQa	TX	PY[RqQSQ	WUa	TUPqpaQX	Wqq	\QqWSQa	PYXSX	pUaQ\	SVTX	oYUS\WPS	QOPQRS	SVQ	d\PVTSQPSuX	\QaQXT]U	PYXSXn	WUa	eWT̀QX	Wqq	PqWT[X	ZY\	WaaTSTYUWq	PYXSX	\QqWSQa	SY	SVQ	XpbXSTSpSTYU	eVTPV	XpbXQvpQUSqc	bQPY[Q	WRRW\QUS~	WUamh ^Tqq	PYY\aTUWSQ	SVQ	TUXSWqqWSTYU	YZ	SVQ	WPPQRSQa	XpbXSTSpSQn	[W_TU]	XpPV	PVWU]QX	WX	[Wc	bQ	\QvpT\Qa	ZY\	SVQ	̂Y\_	SY	bQ	PY[RqQSQ	TU	Wqq	\QXRQPSXhI	JKLK� �YS	qWSQ\	SVWU	l	aWcX	R\TY\	SY	WeW\a	YZ	PYUS\WPSn	SVQ	PYUS\WPSY\	XVWqq	Zp\UTXV	TU	e\TSTU]	SY	SVQ	reUQ\	SV\Yp]V	SVQ	d\PVTSQPS	Wqq	[WUpZWPSp\Q\X	R\YRYXQa	WX	XpbXSTSpSTYUX	YZ	QvpT̀WqQUPTQX	ZY\	TUTSTWq	\Q̀TQehI	JKw	��������I	JKwK�	tVQ	oYUS\WPSY\	eW\\WUSX	SY	SVQ	reUQ\	WUa	d\PVTSQPS	SVWS	[WSQ\TWqX	WUa	QvpTR[QUS	Zp\UTXVQa	pUaQ\	SVQ	oYUS\WPS	eTqq	bQ	YZ	]YYa	vpWqTSc	WUa	UQe	pUqQXX	SVQ	oYUS\WPS	sYPp[QUSX	\QvpT\Q	Y\	RQ\[TS	YSVQ\eTXQh	tVQ	oYUS\WPSY\	Zp\SVQ\	eW\\WUSX	SVWS	SVQ	̂Y\_	eTqq	PYUZY\[	SY	SVQ	\QvpT\Q[QUSX	YZ	SVQ	oYUS\WPS	sYPp[QUSX	WUa	eTqq	bQ	Z\QQ	Z\Y[	aQZQPSXn	QOPQRS	ZY\	SVYXQ	TUVQ\QUS	TU	SVQ	vpWqTSc	YZ	SVQ	̂Y\_	SVQ	oYUS\WPS	sYPp[QUSX	\QvpT\Q	Y\	RQ\[TSh	̂Y\_n	[WSQ\TWqXn	Y\	QvpTR[QUS	UYS	PYUZY\[TU]	SY	SVQXQ	\QvpT\Q[QUSX	[Wc	bQ	PYUXTaQ\Qa	aQZQPST̀Qh	tVQ	oYUS\WPSY\uX	eW\\WUSc	QOPqpaQX	\Q[Qac	ZY\	aW[W]Q	Y\	aQZQPS	PWpXQa	bc	WbpXQn	WqSQ\WSTYUX	SY	SVQ	̂Y\_	UYS	QOQPpSQa	bc	SVQ	oYUS\WPSY\n	T[R\YRQ\	Y\	TUXpZZTPTQUS	[WTUSQUWUPQn	T[R\YRQ\	YRQ\WSTYUn	Y\	UY\[Wq	eQW\	WUa	SQW\	WUa	UY\[Wq	pXW]Qh	�Z	\QvpT\Qa	bc	SVQ	d\PVTSQPSn	SVQ	oYUS\WPSY\	XVWqq	Zp\UTXV	XWSTXZWPSY\c	Q̀TaQUPQ	WX	SY	SVQ	_TUa	WUa	vpWqTSc	YZ	[WSQ\TWqX	WUa	QvpTR[QUShI	JKwKM	dqq	[WSQ\TWqn	QvpTR[QUSn	Y\	YSVQ\	XRQPTWq	eW\\WUSTQX	\QvpT\Qa	bc	SVQ	oYUS\WPS	sYPp[QUSX	XVWqq	bQ	TXXpQa	TU	SVQ	UW[Q	YZ	SVQ	reUQ\n	Y\	XVWqq	bQ	S\WUXZQ\WbqQ	SY	SVQ	reUQ\n	WUa	XVWqq	PY[[QUPQ	TU	WPPY\aWUPQ	eTSV	fQPSTYU	�hkhmhI	JKwKJ	�QTSVQ\	ZTUWq	RWc[QUS	UY\	R\ỲTXTYU	TU	oYUS\WPS	aYPp[QUSX	UY\	RW\STWq	Y\	QUST\Q	YPPpRWUPc	YZ	R\Q[TXQX	bc	reUQ\	XVWqq	PYUXSTSpSQ	WU	WPPQRSWUPQ	YZ	eY\_	UYS	aYUQ	TU	WPPY\aWUPQ	eTSV	oYUS\WPS	sYPp[QUSX	Y\	\QqTQ̀Q	SVQ	oYUS\WPSY\	qTWbTqTSc	TU	\QXRQPS	SY	WUc	QOR\QXX	eW\\WUSTQX	Y\	\QXRYUXTbTqTSc	ZY\	ZWpqSc	[WSQ\TWqX	Y\	eY\_[WUXVTRhI	JKwKL	tVQ	oYUS\WPSY\	XVWqq	eW\\WUS	Wqq	[WSQ\TWqX	WUa	YRQ\WSTU]	XcXSQ[X	SY	bQ	Z\QQ	Z\Y[	WUc	aQZQPSX	WUa	ZWpqSc	QvpTR[QUS	ZY\	W	RQ\TYa	YZ	YUQ	�i�	cQW\	Z\Y[	SVQ	aWSQ	SVQ	d\PVTSQPS�reUQ\	\QPY[[QUaX	ZTUWq	RWc[QUS	Y\	eVQ\Q	SVQ	
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IJKLMKNOPQJ	ML	NORJKSOTUV	UWURJNUV	MK	JXYSINJPR	SU	ZMQYNJPRJZ	RM	IJKLMKN	UORSULOQRMKSTW[	\]J	̂JKLMKNOPQJ	_MPZ	U]OTT	KJNOSP	SP	LYTT	JLLJQR	OPZ	LMKQJ	R]KMỲ]	R]J	̀YOKOPRJJ	IJKSMZ[a	bcdcd	eP	JNJK̀JPQSJU	MQQYKKSP̀	ZYKSP̀	R]J	̀YOKOPRJJ	IJKSMZV	R]J	fgPJK	NOW	QMKKJQR	OPW	ZJLJQR	SNNJZSORJTW	OPZ	Q]OK̀J	R]J	QMUR	RM	R]J	hMPRKOQRMK[	\]J	fgPJK	U]OTT	OR	MPQJ	PMRSLW	R]J	hMPRKOQRMKV	g]M	NOW	ROiJ	MjJK	R]J	kMKi	OPZ	NOiJ	OPW	QMKKJQRSMPU	KJNOSPSP̀	OLRJK	]SU	LMKQJU	OKKSjJ	OR	R]J	kMKi[	lJIOSK	gMKi	PMR	UROKRJZ	gSR]SP	UJjJP	ZOWU	LMTTMgSP̀	PMRSQJ	RM	R]J	hMPRKOQRMK	ML	OPW	ZJLJQR	NOW	mJ	QMPUSZJKJZ	OP	JNJK̀JPQW[a	bcdcn	\]J	hMPRKOQRMK	U]OTT	MmROSP	OPZ	LYKPSU]	RM	R]J	oKQ]SRJQR	gKSRRJP	pOPYLOQRYKJKqU	kOKKOPRSJU	LMK	OTT	NOrMK	NORJKSOTU	OPZ	LMK	OTT	JXYSINJPR[	\]J	RJKNU	ML	R]J	gOKKOPRW	U]OTT	mJ	OU	SPZSjSZYOTTW	UIJQSLSJZ	LMK	R]J	SRJNs	SL	PM	RJKN	SU	UIJQSLSJZV	R]J	RJKNU	U]OTT	mJ	O	NSPSNYN	ML	MPJ	WJOK[a	bcn	tuvwxy	z[{[|	\]J	hMPRKOQRMK	U]OTT	IOW	UOTJUV	QMPUYNJKV	YUJ	OPZ	USNSTOK	RO}JU	LMK	R]J	kMKi	IKMjSZJZ	mW	R]J	hMPRKOQRMK	R]OR	OKJ	TJ̀OTTW	JPOQRJZ	g]JP	mSZU	OKJ	KJQJSjJZ	MK	PJ̀MRSORSMPU	QMPQTYZJZV	g]JR]JK	MK	PMR	WJR	JLLJQRSjJ	MK	NJKJTW	UQ]JZYTJZ	RM	̀M	SPRM	JLLJQR[y	z[{[~ 	\]J	QMPRKOQRMK	U]OTT	IOW	RO}JU	OU	SZJPRSLSJZ	SP	̂OKÒKOI]	z[{	OmMjJ[		oR	R]J	QMNITJRSMP	ML	R]J	IKMrJQR	R]J	QMPRKOQRMK	U]OTT	OSZ	R]J	MgPJK	SP	UYmNSUUSMP	ML	OP	OIITSQORSMP	LMK	O	RO}	QKJZSR	LKMN	�NISKJ	�RORJ	�JjJTMINJPR	LMK	NORJKSOT	QMURU	SPQMKIMKORJZ	SPRM	R]J	IKMrJQR[		\]SU	J}JNIRSMP	ZMJU	PMRV	]MgJjJKV	OIITW	RM	RMMTUV	NOQ]SPJKWV	JXYSINJPRV	MK	MR]JK	IKMIJKRW	TJOUJZ	mW	R]J	hMPRKOQRMK	MK	O	UYmQMPRKOQRMKs	OPZ	R]J	hMPRKOQRMK	OPZ	]SU	UYmQMPRKOQRMK	U]OTT	mJ	KJUIMPUSmTJ	LMKV	OPZ	IOWV	OPW	OPZ	OTT	OIITSQOmTJ	RO}JUV	SPQTYZSP̀	UOTJU	OPZ	QMNIJPUORSP̀	YUJ	RO}JUV	MP	UYQ]	TJOUJZ	RMMTUV	NOQ]SPJKWV	JXYSINJPRV	MK	MR]JK	IKMIJKRW[y	z[{[z 	�XYSINJPRV	MK	MR]JK	IKMIJKRW	TJOUJZ	mWV	MK	RM	R]J	hMPRKOQRMK	MK	O	UYmQMPRKOQRMKs	OPZ	R]J	hMPRKOQRMK	OPZ	]SU	UYmQMPRKOQRMK	U]OTT	mJ	KJUIMPUSmTJ	LMKV	OPZ	IOWV	OPW	OPZ	OTT	OIITSQOmTJ	RO}JUV	SPQTYZSP̀	UOTJU	OPZ	QMNIJPUORSP̀	YUJ	RO}JUV	MP	UYQ]	TJOUJZ	RMMTUV	NOQ]SPJKWV	JXYSINJPRV	MK	MR]JK	IKMIJKRW[a	bc�	�w����x�	�wwx�	�����wx	u��	������u��w	����	�u�xa	bc�c�	�PTJUU	MR]JKgSUJ	IKMjSZJZ	SP	R]J	hMPRKOQR	�MQYNJPRUV	R]J	hMPRKOQRMK	U]OTT	UJQYKJ	OPZ	IOW	LMK	R]J	mYSTZSP̀	IJKNSR	OU	gJTT	OU	LMK	MR]JK	IJKNSRUV	LJJUV	TSQJPUJUV	OPZ	SPUIJQRSMPU	mW	̀MjJKPNJPR	ÒJPQSJU	PJQJUUOKW	LMK	IKMIJK	J}JQYRSMP	OPZ	QMNITJRSMP	ML	R]J	kMKi	R]OR	OKJ	QYURMNOKSTW	UJQYKJZ	OLRJK	J}JQYRSMP	ML	R]J	hMPRKOQR	OPZ	TJ̀OTTW	KJXYSKJZ	OR	R]J	RSNJ	mSZU	OKJ	KJQJSjJZ	MK	PJ̀MRSORSMPU	QMPQTYZJZ[a	bc�c�c�	eLV	SP	QMPPJQRSMP	gSR]	R]J	̂KMrJQRV	R]J	fgPJK	]OU	MmROSPJZ	QJKROSP	IJKNSRUV	TSQJPUJUV	MK	ÒKJJNJPRU	LKMN	�RORJ	OPZ	�JZJKOT	òJPQSJU	OPZ	OZrOQJPR	IKMIJKRW	MgPJKU	LMK	R]J	̂KMrJQRV	R]J	fgPJK	gSTT	LYKPSU]	QMISJU	ML	R]JUJ	IJKNSRU	RM	R]J	hMPRKOQRMK[	eR	SU	R]J	hMPRKOQRMKqU	KJUIMPUSmSTSRW	RM	QMNITW	gSR]	OPW	QMPZSRSMPU	MK	TSNSRORSMPU	ITOQJZ	MP	R]J	̂KMrJQR	mW	R]JUJ	IJKNSRU[	\]J	hMPRKOQRMK	U]OTT	LYTTW	QMMIJKORJ	gSR]	fgPJK	SP	NJJRSP̀	R]J	IJKNSR	KJXYSKJNJPRU	OPZ	OQQMNNMZORSMPU	ML	KJ̀YTORMKW	SPUIJQRSMPU�ZSKJQRSjJU[a	bc�c�	\]J	hMPRKOQRMK	U]OTT	QMNITW	gSR]	OPZ	̀SjJ	PMRSQJU	KJXYSKJZ	mW	OIITSQOmTJ	TOgUV	URORYRJUV	MKZSPOPQJUV	QMZJUV	KYTJU	OPZ	KJ̀YTORSMPUV	OPZ	TOgLYT	MKZJKU	ML	IYmTSQ	OYR]MKSRSJU	OIITSQOmTJ	RM	IJKLMKNOPQJ	ML	R]J	kMKi[a	bc�cb	eL	R]J	hMPRKOQRMK	IJKLMKNU	kMKi	iPMgSP̀	SR	RM	mJ	QMPRKOKW	RM	OIITSQOmTJ	TOgUV	URORYRJUV	MKZSPOPQJUV	QMZJUV	KYTJU	OPZ	KJ̀YTORSMPUV	MK	TOgLYT	MKZJKU	ML	IYmTSQ	OYR]MKSRSJUV	R]J	hMPRKOQRMK	U]OTT	OUUYNJ	OIIKMIKSORJ	KJUIMPUSmSTSRW	LMK	UYQ]	kMKi	OPZ	U]OTT	mJOK	R]J	QMURU	ORRKSmYROmTJ	RM	QMKKJQRSMP[a	bc�c�	����wu�w�	��	�������	���������xeL	R]J	hMPRKOQRMK	JPQMYPRJKU	QMPZSRSMPU	OR	R]J	USRJ	R]OR	OKJ	�|�	UYmUYKLOQJ	MK	MR]JKgSUJ	QMPQJOTJZ	I]WUSQOT	QMPZSRSMPU	R]OR	ZSLLJK	NORJKSOTTW	LKMN	R]MUJ	SPZSQORJZ	SP	R]J	hMPRKOQR	�MQYNJPRU	MK	�~�	YPiPMgP	I]WUSQOT	QMPZSRSMPU	ML	OP	YPYUYOT	PORYKJ	R]OR	ZSLLJK	NORJKSOTTW	LKMN	R]MUJ	MKZSPOKSTW	LMYPZ	RM	J}SUR	OPZ	̀JPJKOTTW	KJQM̀PS�JZ	OU	SP]JKJPR	SP	QMPURKYQRSMP	OQRSjSRSJU	ML	R]J	Q]OKOQRJK	IKMjSZJZ	LMK	SP	R]J	hMPRKOQR	�MQYNJPRUV	R]J	hMPRKOQRMK	U]OTT	IKMNIRTW	IKMjSZJ	PMRSQJ	RM	R]J	fgPJK	OPZ	R]J	oKQ]SRJQR	mJLMKJ	QMPZSRSMPU	OKJ	ZSURYKmJZ	OPZ	SP	PM	JjJPR	TORJK	R]OP	| 	ZOWU	OLRJK	LSKUR	MmUJKjOPQJ	ML	R]J	QMPZSRSMPU[	\]J	oKQ]SRJQR	gSTT	IKMNIRTW	SPjJURS̀ORJ	UYQ]	QMPZSRSMPU	OPZV	SL	R]J	oKQ]SRJQR	ZJRJKNSPJU	R]OR	R]JW	ZSLLJK	NORJKSOTTW	OPZ	QOYUJ	OP	SPQKJOUJ	MK	ZJQKJOUJ	SP	R]J	hMPRKOQRMKqU	QMUR	MLV	MK	RSNJ	KJXYSKJZ	LMKV	IJKLMKNOPQJ	ML	OPW	IOKR	ML	R]J	kMKiV	gSTT	KJQMNNJPZ	R]OR	OP	JXYSROmTJ	OZrYURNJPR	mJ	NOZJ	SP	R]J	hMPRKOQR	�YN	MK	hMPRKOQR	\SNJV	MK	mMR][	eL	R]J	oKQ]SRJQR	ZJRJKNSPJU	R]OR	R]J	QMPZSRSMPU	OR	R]J	USRJ	OKJ	PMR	NORJKSOTTW	ZSLLJKJPR	LKMN	R]MUJ	SPZSQORJZ	SP	R]J	hMPRKOQR	�MQYNJPRU	OPZ	R]OR	PM	Q]OP̀J	SP	R]J	RJKNU	ML	R]J	hMPRKOQR	SU	rYURSLSJZV	R]J	oKQ]SRJQR	U]OTT	
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IJKLIMNO	PKMQRO	MST	UVPTJ	WPX	YKPMJWZMKJ[	\MWMQP]	MST	JTW\KP\̂	_R	TQMSTJ	IWJMO	XQ\ÌMT\	MST	aJZSQMTZMb\	XTMTJLQPWMQKP	KJ	JTZKLLTPXWMQKP[	MSWM	IWJMO	LWO	\̀cLQM	W	YNWQL	W\	IJKdQXTX	QP	aJMQZNT	ef̂g	hijik	_R[	QP	MST	ZK̀J\T	KR	MST	lKJm[	MST	YKPMJWZMKJ	TPZK̀PMTJ\	S̀LWP	JTLWQP\	KJ	JTZK]PQnT\	MST	ToQ\MTPZT	KR	c̀JQWN	LWJmTJ\[	WJZSWTKNK]QZWN	\QMT\	KJ	VTMNWPX\	PKM	QPXQZWMTX	QP	MST	YKPMJWZM	pKZ̀LTPM\[	MST	YKPMJWZMKJ	\SWNN	QLLTXQWMTNO	\̀\ITPX	WPO	KITJWMQKP\	MSWM	VK̀NX	WRRTZM	MSTL	WPX	\SWNN	PKMQRO	MST	UVPTJ	WPX	aJZSQMTZM̂	qIKP	JTZTQIM	KR	\̀ZS	PKMQZT[	MST	UVPTJ	\SWNN	IJKLIMNO	MWmT	WPO	WZMQKP	PTZT\\WJO	MK	KcMWQP	]KdTJPLTPMWN	ẀMSKJQnWMQKP	JTr̀QJTX	MK	JT\̀LT	MST	KITJWMQKP\̂	sST	YKPMJWZMKJ	\SWNN	ZKPMQP̀T	MK	\̀\ITPX	\̀ZS	KITJWMQKP\	̀PMQN	KMSTJVQ\T	QP\MJ̀ZMTX	cO	MST	UVPTJ	c̀M	\SWNN	ZKPMQP̀T	VQMS	WNN	KMSTJ	KITJWMQKP\	MSWM	XK	PKM	WRRTZM	MSK\T	JTLWQP\	KJ	RTWM̀JT\̂	tTr̀T\M\	RKJ	WXù\MLTPM\	QP	MST	YKPMJWZM	v̀L	WPX	YKPMJWZM	sQLT	WJQ\QP]	RJKL	MST	ToQ\MTPZT	KR	\̀ZS	JTLWQP\	KJ	RTWM̀JT\	LWO	cT	LWXT	W\	IJKdQXTX	QP	aJMQZNT	ef̂g	hiw	xyyz{|}~��g	hiwi�	sST	YKPMJWZMKJ	\SWNN	QPZǸXT	QP	MST	YKPMJWZM	v̀L	WNN	WNNKVWPZT\	\MWMTX	QP	MST	YKPMJWZM	pKZ̀LTPM\̂	_MTL\	ZKdTJTX	cO	WNNKVWPZT\	\SWNN	cT	\̀IINQTX	RKJ	\̀ZS	WLK̀PM\	WPX	cO	\̀ZS	ITJ\KP\	KJ	TPMQMQT\	W\	MST	UVPTJ	LWO	XQJTZM[	c̀M	MST	YKPMJWZMKJ	\SWNN	PKM	cT	JTr̀QJTX	MK	TLINKO	ITJ\KP\	KJ	TPMQMQT\	MK	VSKL	MST	YKPMJWZMKJ	SW\	JTW\KPWcNT	KcuTZMQKP̂g	hiwi�	qPNT\\	KMSTJVQ\T	IJKdQXTX	QP	MST	YKPMJWZM	pKZ̀LTPM\[i� WNNKVWPZT\	\SWNN	ZKdTJ	MST	ZK\M	MK	MST	YKPMJWZMKJ	KR	LWMTJQWN\	WPX	Tr̀QILTPM	XTNQdTJTX	WM	MST	\QMT	WPX	WNN	JTr̀QJTX	MWoT\[	NT\\	WIINQZWcNT	MJWXT	XQ\ZK̀PM\�i� YKPMJWZMKJb\	ZK\M\	RKJ	̀PNKWXQP]	WPX	SWPXNQP]	WM	MST	\QMT[	NWcKJ[	QP\MWNNWMQKP	ZK\M\[	KdTJSTWX[	IJKRQM[	WPX	KMSTJ	ToITP\T\	ZKPMTLINWMTX	RKJ	\MWMTX	WNNKVWPZT	WLK̀PM\	\SWNN	cT	QPZǸXTX	QP	MST	YKPMJWZM	v̀L	c̀M	PKM	QP	MST	WNNKVWPZT\�	WPXih VSTPTdTJ	ZK\M\	WJT	LKJT	MSWP	KJ	NT\\	MSWP	WNNKVWPZT\[	MST	YKPMJWZM	v̀L	\SWNN	cT	WXù\MTX	WZZKJXQP]NO	cO	YSWP]T	UJXTĴ	sST	WLK̀PM	KR	MST	YSWP]T	UJXTJ	\SWNN	JTRNTZM	�e�	MST	XQRRTJTPZT	cTMVTTP	WZM̀WN	ZK\M\	WPX	MST	WNNKVWPZT\	̀PXTJ	vTZMQKP	�̂�̂�̂e	WPX	���	ZSWP]T\	QP	YKPMJWZMKJb\	ZK\M\	̀PXTJ	vTZMQKP	�̂�̂�̂�̂g	hiwih	�WMTJQWN\	WPX	Tr̀QILTPM	̀PXTJ	WP	WNNKVWPZT	\SWNN	cT	\TNTZMTX	cO	MST	UVPTJ	VQMS	JTW\KPWcNT	IJKLIMPT\\̂g	hi�	������}��}��}�g	hi�i�	sST	YKPMJWZMKJ	\SWNN	TLINKO	W	ZKLITMTPM	\̀ITJQPMTPXTPM	WPX	PTZT\\WJO	W\\Q\MWPM\	VSK	\SWNN	cT	QP	WMMTPXWPZT	WM	MST	�JKuTZM	\QMT	X̀JQP]	ITJRKJLWPZT	KR	MST	lKJm̂	sST	\̀ITJQPMTPXTPM	\SWNN	JTIJT\TPM	MST	YKPMJWZMKJ[	WPX	ZKLL̀ PQZWMQKP\	]QdTP	MK	MST	\̀ITJQPMTPXTPM	\SWNN	cT	W\	cQPXQP]	W\	QR	]QdTP	MK	MST	YKPMJWZMKĴg	hi�i�	sST	YKPMJWZMKJ[	W\	\KKP	W\	IJWZMQZWcNT	WRMTJ	WVWJX	KR	MST	YKPMJWZM[	\SWNN	PKMQRO	MST	UVPTJ	WPX	aJZSQMTZM	KR	MST	PWLT	WPX	r̀WNQRQZWMQKP\	KR	W	IJKIK\TX	\̀ITJQPMTPXTPM̂	lQMSQP	e�	XWO\	KR	JTZTQIM	KR	MST	QPRKJLWMQKP[	MST	aJZSQMTZM	LWO	PKMQRO	MST	YKPMJWZMKJ[	\MWMQP]	VSTMSTJ	MST	UVPTJ	KJ	MST	aJZSQMTZM	�e�	SW\	JTW\KPWcNT	KcuTZMQKP	MK	MST	IJKIK\TX	\̀ITJQPMTPXTPM	KJ	���	JTr̀QJT\	WXXQMQKPWN	MQLT	RKJ	JTdQTV̂	�WQǸJT	KR	MST	aJZSQMTZM	MK	IJKdQXT	PKMQZT	VQMSQP	MST	e��XWO	ITJQKX	\SWNN	ZKP\MQM̀MT	PKMQZT	KR	PK	JTW\KPWcNT	KcuTZMQKP̂g	hi�ih	sST	YKPMJWZMKJ	\SWNN	PKM	TLINKO	W	IJKIK\TX	\̀ITJQPMTPXTPM	MK	VSKL	MST	UVPTJ	KJ	aJZSQMTZM	SW\	LWXT	JTW\KPWcNT	WPX	MQLTNO	KcuTZMQKP̂	sST	YKPMJWZMKJ	\SWNN	PKM	ZSWP]T	MST	\̀ITJQPMTPXTPM	VQMSK̀M	MST	UVPTJb\	ZKP\TPM[	VSQZS	\SWNN	PKM	̀PJTW\KPWcNO	cT	VQMSSTNX	KJ	XTNWOTX̂g	hi��	�z}��|~�z���	�z}����~��z}	|}�	�������|y	�~����y��g	hi��i�	sST	YKPMJWZMKJ[	IJKLIMNO	WRMTJ	cTQP]	WVWJXTX	MST	YKPMJWZM[	\SWNN	\̀cLQM	RKJ	MST	UVPTJb\	WPX	aJZSQMTZMb\	QPRKJLWMQKP	W	YKPMJWZMKJb\	ZKP\MJ̀ZMQKP	\ZSTX̀NT	RKJ	MST	lKJm̂	sST	\ZSTX̀NT	\SWNN	ZKPMWQP	XTMWQN	WIIJKIJQWMT	RKJ	MST	�JKuTZM[	QPZǸXQP]	�e�	MST	XWMT	KR	ZKLLTPZTLTPM	KR	MST	lKJm[	QPMTJQL	\ZSTX̀NT	LQNT\MKPT	XWMT\[	WPX	MST	XWMT	KR	v̀c\MWPMQWN	YKLINTMQKP�	���	WP	WIIKJMQKPLTPM	KR	MST	lKJm	cO	ZKP\MJ̀ZMQKP	WZMQdQMO�	WPX	���	MST	MQLT	JTr̀QJTX	RKJ	ZKLINTMQKP	KR	TWZS	IKJMQKP	KR	MST	lKJm̂	sST	\ZSTX̀NT	\SWNN	IJKdQXT	RKJ	MST	KJXTJNO	IJK]JT\\QKP	KR	MST	lKJm	MK	ZKLINTMQKP	WPX	\SWNN	PKM	ToZTTX	MQLT	NQLQM\	Z̀JJTPM	̀PXTJ	MST	YKPMJWZM	pKZ̀LTPM\̂	sST	\ZSTX̀NT	\SWNN	cT	JTdQ\TX	WM	WIIJKIJQWMT	QPMTJdWN\	W\	JTr̀QJTX	cO	MST	ZKPXQMQKP\	KR	MST	lKJm	WPX	�JKuTZM̂g	hi��i�	sST	YKPMJWZMKJ[	IJKLIMNO	WRMTJ	cTQP]	WVWJXTX	MST	YKPMJWZM	WPX	MSTJTWRMTJ	W\	PTZT\\WJO	MK	LWQPMWQP	W	Z̀JJTPM	\̀cLQMMWN	\ZSTX̀NT[	\SWNN	\̀cLQM	W	\̀cLQMMWN	\ZSTX̀NT	RKJ	MST	aJZSQMTZMb\	WIIJKdWN̂	sST	aJZSQMTZMb\	WIIJKdWN	\SWNN	PKM	cT	̀PJTW\KPWcNO	XTNWOTX	KJ	VQMSSTNX̂	sST	\̀cLQMMWN	\ZSTX̀NT	\SWNN	�e�	cT	ZKKJXQPWMTX	VQMS	MST	YKPMJWZMKJb\	ZKP\MJ̀ZMQKP	\ZSTX̀NT[	WPX	���	WNNKV	MST	aJZSQMTZM	JTW\KPWcNT	MQLT	MK	JTdQTV	\̀cLQMMWN\̂	_R	MST	YKPMJWZMKJ	RWQN\	MK	\̀cLQM	W	\̀cLQMMWN	\ZSTX̀NT[	KJ	RWQN\	MK	IJKdQXT	\̀cLQMMWN\	QP	WZZKJXWPZT	VQMS	MST	WIIJKdTX	\̀cLQMMWN	\ZSTX̀NT[	MST	
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IJKLMNOLJM	PQNRR	KJL	ST	TKLULRTV	LJ	NKW	UKOMTNPT	UK	IJKLMNOL	XYZ	JM	T[LTKPUJK	J\	IJKLMNOL	]UZT	SNPTV	JK	LQT	LUZT	MT̂YUMTV	\JM	MT_UT̀	J\	PYSZULLNRPab	cdefdc	]QT	IJKLMNOLJM	PQNRR	gTM\JMZ	LQT	hJMi	UK	jTKTMNR	NOOJMVNKOT	̀ULQ	LQT	ZJPL	MTOTKL	POQTVYRTP	PYSZULLTV	LJ	LQT	k̀ KTM	NKV	lMOQULTOLab	cdee	mnopqrstu	vsw	xvqyzru	vt	t{r	x|tr]QT	IJKLMNOLJM	PQNRR	ZNiT	N_NURNSRT}	NL	LQT	~MJ�TOL	PULT}	LQT	IJKLMNOL	�JOYZTKLP}	UKORYVUKj	IQNKjT	kMVTMP}	IJKPLMYOLUJK	IQNKjT	�UMTOLU_TP}	NKV	JLQTM	�JVU\UONLUJKP}	UK	jJJV	JMVTM	NKV	ZNMiTV	OYMMTKLRW	LJ	UKVUONLT	\UTRV	OQNKjTP	NKV	PTRTOLUJKP	ZNVT	VYMUKj	OJKPLMYOLUJK}	NKV	LQT	NggMJ_TV	XQJg	�MǸUKjP}	~MJVYOL	�NLN}	XNZgRTP}	NKV	PUZURNM	MT̂YUMTV	PYSZULLNRPa	]QTPT	PQNRR	ST	UK	TRTOLMJKUO	\JMZ	JM	gNgTM	OJgW}	N_NURNSRT	LJ	LQT	lMOQULTOL	NKV	k̀ KTM}	NKV	VTRU_TMTV	LJ	LQT	lMOQULTOL	\JM	PYSZULLNR	LJ	LQT	k̀ KTM	YgJK	OJZgRTLUJK	J\	LQT	hJMi	NP	N	MTOJMV	J\	LQT	hJMi	NP	OJKPLMYOLTVab	cde�	x{ny	m�v�|s�u�	��nwpot	mvtv	vsw	xvqyzrub	cde�de	XQJg	�MǸUKjP	NMT	VMǸUKjP}	VUNjMNZP}	POQTVYRTP}	NKV	JLQTM	VNLN	PgTOUNRRW	gMTgNMTV	\JM	LQT	hJMi	SW	LQT	IJKLMNOLJM	JM	N	XYSOJKLMNOLJM}	XYS�PYSOJKLMNOLJM}	ZNKY\NOLYMTM}	PYggRUTM}	JM	VUPLMUSYLJM	LJ	URRYPLMNLT	PJZT	gJMLUJK	J\	LQT	hJMiab	cde�d�	~MJVYOL	�NLN	NMT	URRYPLMNLUJKP}	PLNKVNMV	POQTVYRTP}	gTM\JMZNKOT	OQNMLP}	UKPLMYOLUJKP}	SMJOQYMTP}	VUNjMNZP}	NKV	JLQTM	UK\JMZNLUJK	\YMKUPQTV	SW	LQT	IJKLMNOLJM	LJ	URRYPLMNLT	ZNLTMUNRP	JM	T̂YUgZTKL	\JM	PJZT	gJMLUJK	J\	LQT	hJMiab	cde�dc	XNZgRTP	NMT	gQWPUONR	T[NZgRTP	LQNL	URRYPLMNLT	ZNLTMUNRP}	T̂YUgZTKL}	JM	̀JMiZNKPQUg}	NKV	TPLNSRUPQ	PLNKVNMVP	SW	̀QUOQ	LQT	hJMi	̀URR	ST	�YVjTVab	cde�d�	XQJg	�MǸUKjP}	~MJVYOL	�NLN}	XNZgRTP}	NKV	PUZURNM	PYSZULLNRP	NMT	KJL	IJKLMNOL	�JOYZTKLPa	]QTUM	gYMgJPT	UP	LJ	VTZJKPLMNLT	QJ̀	LQT	IJKLMNOLJM	gMJgJPTP	LJ	OJK\JMZ	LJ	LQT	UK\JMZNLUJK	jU_TK	NKV	LQT	VTPUjK	OJKOTgL	T[gMTPPTV	UK	LQT	IJKLMNOL	�JOYZTKLP	\JM	LQJPT	gJMLUJKP	J\	LQT	hJMi	\JM	̀QUOQ	LQT	IJKLMNOL	�JOYZTKLP	MT̂YUMT	PYSZULLNRPa	�T_UT̀	SW	LQT	lMOQULTOL	UP	PYS�TOL	LJ	LQT	RUZULNLUJKP	J\	XTOLUJK	�a�a�a	�K\JMZNLUJKNR	PYSZULLNRP	YgJK	̀QUOQ	LQT	lMOQULTOL	UP	KJL	T[gTOLTV	LJ	LNiT	MTPgJKPU_T	NOLUJK	ZNW	ST	PJ	UVTKLU\UTV	UK	LQT	IJKLMNOL	�JOYZTKLPa	XYSZULLNRP	LQNL	NMT	KJL	MT̂YUMTV	SW	LQT	IJKLMNOL	�JOYZTKLP	ZNW	ST	MTLYMKTV	SW	LQT	lMOQULTOL	̀ULQJYL	NOLUJKab	cde�d�	]QT	IJKLMNOLJM	PQNRR	MT_UT̀	\JM	OJZgRUNKOT	̀ULQ	LQT	IJKLMNOL	�JOYZTKLP}	NggMJ_T}	NKV	PYSZUL	LJ	LQT	lMOQULTOL}	XQJg	�MǸUKjP}	~MJVYOL	�NLN}	XNZgRTP}	NKV	PUZURNM	PYSZULLNRP	MT̂YUMTV	SW	LQT	IJKLMNOL	�JOYZTKLP}	UK	NOOJMVNKOT	̀ULQ	LQT	PYSZULLNR	POQTVYRT	NggMJ_TV	SW	LQT	lMOQULTOL	JM}	UK	LQT	NSPTKOT	J\	NK	NggMJ_TV	PYSZULLNR	POQTVYRT}	̀ULQ	MTNPJKNSRT	gMJZgLKTPP	NKV	UK	PYOQ	PT̂YTKOT	NP	LJ	ONYPT	KJ	VTRNW	UK	LQT	hJMi	JM	UK	LQT	NOLU_ULUTP	J\	LQT	k̀ KTM	JM	J\	XTgNMNLT	IJKLMNOLJMPab	cde�d�	�W	PYSZULLUKj	XQJg	�MǸUKjP}	~MJVYOL	�NLN}	XNZgRTP}	NKV	PUZURNM	PYSZULLNRP}	LQT	IJKLMNOLJM	MTgMTPTKLP	LJ	LQT	k̀ KTM	NKV	lMOQULTOL	LQNL	LQT	IJKLMNOLJM	QNP	���	MT_UT̀TV	NKV	NggMJ_TV	LQTZ}	���	VTLTMZUKTV	NKV	_TMU\UTV	ZNLTMUNRP}	\UTRV	ZTNPYMTZTKLP	NKV	\UTRV	OJKPLMYOLUJK	OMULTMUN	MTRNLTV	LQTMTLJ}	JM	̀URR	VJ	PJ}	NKV	���	OQTOiTV	NKV	OJJMVUKNLTV	LQT	UK\JMZNLUJK	OJKLNUKTV	̀ULQUK	PYOQ	PYSZULLNRP	̀ULQ	LQT	MT̂YUMTZTKLP	J\	LQT	hJMi	NKV	J\	LQT	IJKLMNOL	�JOYZTKLPab	cde�d�	]QT	IJKLMNOLJM	PQNRR	gTM\JMZ	KJ	gJMLUJK	J\	LQT	hJMi	\JM	̀QUOQ	LQT	IJKLMNOL	�JOYZTKLP	MT̂YUMT	PYSZULLNR	NKV	MT_UT̀	J\	XQJg	�MǸUKjP}	~MJVYOL	�NLN}	XNZgRTP}	JM	PUZURNM	PYSZULLNRP}	YKLUR	LQT	MTPgTOLU_T	PYSZULLNR	QNP	STTK	NggMJ_TV	SW	LQT	lMOQULTOLab	cde�d�	]QT	hJMi	PQNRR	ST	UK	NOOJMVNKOT	̀ULQ	NggMJ_TV	PYSZULLNRP	T[OTgL	LQNL	LQT	IJKLMNOLJM	PQNRR	KJL	ST	MTRUT_TV	J\	MTPgJKPUSURULW	\JM	VT_UNLUJKP	\MJZ	LQT	MT̂YUMTZTKLP	J\	LQT	IJKLMNOL	�JOYZTKLP	SW	LQT	lMOQULTOL�P	NggMJ_NR	J\	XQJg	�MǸUKjP}	~MJVYOL	�NLN}	XNZgRTP}	JM	PUZURNM	PYSZULLNRP}	YKRTPP	LQT	IJKLMNOLJM	QNP	PgTOU\UONRRW	KJLU\UTV	LQT	lMOQULTOL	J\	PYOQ	VT_UNLUJK	NL	LQT	LUZT	J\	PYSZULLNR	NKV	���	LQT	lMOQULTOL	QNP	jU_TK	̀MULLTK	NggMJ_NR	LJ	LQT	PgTOU\UO	VT_UNLUJK	NP	N	ZUKJM	OQNKjT	UK	LQT	hJMi}	JM	���	N	IQNKjT	kMVTM	JM	IJKPLMYOLUJK	IQNKjT	�UMTOLU_T	QNP	STTK	UPPYTV	NYLQJMU�UKj	LQT	VT_UNLUJKa	]QT	IJKLMNOLJM	PQNRR	KJL	ST	MTRUT_TV	J\	MTPgJKPUSURULW	\JM	TMMJMP	JM	JZUPPUJKP	UK	XQJg	�MǸUKjP}	~MJVYOL	�NLN}	XNZgRTP}	JM	PUZURNM	PYSZULLNRP}	SW	LQT	lMOQULTOL�P	NggMJ_NR	LQTMTJ\a
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I	JKLMKN	OPQ	RSTUVWXUSV	YPWZZ	[\VQXU	Y]QX\̂\X	WUUQTU\ST_	\T	̀V\U\Ta	SV	ST	VQYbcd\UUQ[	ePS]	fVẀ\TaY_	gVS[bXU	fWUW_	eWd]ZQY_	SV	Y\d\ZWV	Ybcd\UUWZY_	US	VQh\Y\STY	SUPQV	UPWT	UPSYQ	VQibQYUQ[	cj	UPQ	kVXP\UQXU	ST	]VQh\SbY	Ybcd\UUWZYl	mT	UPQ	WcYQTXQ	Ŝ	YbXP	TSU\XQ_	UPQ	kVXP\UQXUnY	W]]VShWZ	Ŝ	W	VQYbcd\YY\ST	YPWZZ	TSU	W]]Zj	US	YbXP	VQh\Y\STYlI	JKLMKLo	OPQ	RSTUVWXUSV	YPWZZ	TSU	cQ	VQib\VQ[	US	]VSh\[Q	]VŜQYY\STWZ	YQVh\XQY	UPWU	XSTYU\UbUQ	UPQ	]VWXU\XQ	Ŝ	WVXP\UQXUbVQ	SV	QTa\TQQV\Ta	bTZQYY	YbXP	YQVh\XQY	WVQ	Y]QX\̂\XWZZj	VQib\VQ[	cj	UPQ	RSTUVWXU	fSXbdQTUY	̂SV	W	]SVU\ST	Ŝ	UPQ	pSVq	SV	bTZQYY	UPQ	RSTUVWXUSV	TQQ[Y	US	]VSh\[Q	YbXP	YQVh\XQY	\T	SV[QV	US	XWVVj	SbU	UPQ	RSTUVWXUSVnY	VQY]STY\c\Z\U\QY	ŜV	XSTYUVbXU\ST	dQWTY_	dQUPS[Y_	UQXPT\ibQY_	YQibQTXQY_	WT[	]VSXQ[bVQYl	OPQ	RSTUVWXUSV	YPWZZ	TSU	cQ	VQib\VQ[	US	]VSh\[Q	]VŜQYY\STWZ	YQVh\XQY	\T	h\SZWU\ST	Ŝ	W]]Z\XWcZQ	ZẀlI	JKLMKLoKL	m̂	]VŜQYY\STWZ	[QY\aT	YQVh\XQY	SV	XQVU\̂\XWU\STY	cj	W	[QY\aT	]VŜQYY\STWZ	VQZWUQ[	US	YjYUQdY_	dWUQV\WZY_	SV	Qib\]dQTU	WVQ	Y]QX\̂\XWZZj	VQib\VQ[	Ŝ	UPQ	RSTUVWXUSV	cj	UPQ	RSTUVWXU	fSXbdQTUY_	UPQ	r̀ TQV	WT[	UPQ	kVXP\UQXU	̀\ZZ	Y]QX\̂j	WZZ	]QV̂SVdWTXQ	WT[	[QY\aT	XV\UQV\W	UPWU	YbXP	YQVh\XQY	dbYU	YWU\Ŷjl	OPQ	RSTUVWXUSV	YPWZZ	cQ	QTU\UZQ[	US	VQZj	b]ST	UPQ	W[QibWXj	WT[	WXXbVWXj	Ŝ	UPQ	]QV̂SVdWTXQ	WT[	[QY\aT	XV\UQV\W	]VSh\[Q[	\T	UPQ	RSTUVWXU	fSXbdQTUYl	OPQ	RSTUVWXUSV	YPWZZ	XWbYQ	YbXP	YQVh\XQY	SV	XQVU\̂\XWU\STY	US	cQ	]VSh\[Q[	cj	WT	W]]VS]V\WUQZj	Z\XQTYQ[	[QY\aT	]VŜQYY\STWZ_	P̀SYQ	Y\aTWUbVQ	WT[	YQWZ	YPWZZ	W]]QWV	ST	WZZ	[VẀ\TaY_	XWZXbZWU\STY_	Y]QX\̂\XWU\STY_	XQVU\̂\XWU\STY_	ePS]	fVẀ\TaY_	WT[	SUPQV	Ybcd\UUWZY	]VQ]WVQ[	cj	YbXP	]VŜQYY\STWZl	ePS]	fVẀ\TaY_	WT[	SUPQV	Ybcd\UUWZY	VQZWUQ[	US	UPQ	pSVq_	[QY\aTQ[	SV	XQVU\̂\Q[	cj	YbXP	]VŜQYY\STWZ_	\̂	]VQ]WVQ[	cj	SUPQVY_	YPWZZ	cQWV	YbXP	]VŜQYY\STWZnY	̀V\UUQT	W]]VShWZ	̀PQT	Ybcd\UUQ[	US	UPQ	kVXP\UQXUl	OPQ	r̀ TQV	WT[	UPQ	kVXP\UQXU	YPWZZ	cQ	QTU\UZQ[	US	VQZj	b]ST	UPQ	W[QibWXj	WT[	WXXbVWXj	Ŝ	UPQ	YQVh\XQY_	XQVU\̂\XWU\STY_	WT[	W]]VShWZY	]QV̂SVdQ[	SV	]VSh\[Q[	cj	YbXP	[QY\aT	]VŜQYY\STWZY_	]VSh\[Q[	UPQ	r̀ TQV	WT[	kVXP\UQXU	PWhQ	Y]QX\̂\Q[	US	UPQ	RSTUVWXUSV	UPQ	]QV̂SVdWTXQ	WT[	[QY\aT	XV\UQV\W	UPWU	YbXP	YQVh\XQY	dbYU	YWU\Ŷjl	gbVYbWTU	US	UP\Y	eQXU\ST	sltultv_	UPQ	kVXP\UQXU	̀\ZZ	VQh\Q̀	WT[	W]]VShQ	SV	UWqQ	SUPQV	W]]VS]V\WUQ	WXU\ST	ST	Ybcd\UUWZY	STZj	̂SV	UPQ	Z\d\UQ[	]bV]SYQ	Ŝ	XPQXq\Ta	̂SV	XST̂SVdWTXQ	̀\UP	\T̂SVdWU\ST	a\hQT	WT[	UPQ	[QY\aT	XSTXQ]U	Qw]VQYYQ[	\T	UPQ	RSTUVWXU	fSXbdQTUYlI	JKLMKLoKM	m̂	UPQ	RSTUVWXU	fSXbdQTUY	VQib\VQ	UPQ	RSTUVWXUSVnY	[QY\aT	]VŜQYY\STWZ	US	XQVU\̂j	UPWU	UPQ	pSVq	PWY	cQQT	]QV̂SVdQ[	\T	WXXSV[WTXQ	̀\UP	UPQ	[QY\aT	XV\UQV\W_	UPQ	RSTUVWXUSV	YPWZZ	̂bVT\YP	YbXP	XQVU\̂\XWU\STY	US	UPQ	kVXP\UQXU	WU	UPQ	U\dQ	WT[	\T	UPQ	̂SVd	Y]QX\̂\Q[	cj	UPQ	kVXP\UQXUlI	JKLJ	xyz	{|	}~�zOPQ	RSTUVWXUSV	YPWZZ	XST̂\TQ	S]QVWU\STY	WU	UPQ	Y\UQ	US	WVQWY	]QVd\UUQ[	cj	W]]Z\XWcZQ	ZẀY_	YUWUbUQY_	SV[\TWTXQY_	XS[QY_	VbZQY	WT[	VQabZWU\STY_	ZẀ b̂Z	SV[QVY	Ŝ	]bcZ\X	WbUPSV\U\QY_	WT[	UPQ	RSTUVWXU	fSXbdQTUY	WT[	YPWZZ	TSU	bTVQWYSTWcZj	QTXbdcQV	UPQ	Y\UQ	̀\UP	dWUQV\WZY	SV	Qib\]dQTUlI	JKL�	����~��	���	�����~��I	JKL�KL	OPQ	RSTUVWXUSV	YPWZZ	cQ	VQY]STY\cZQ	̂SV	XbUU\Ta_	̂\UU\Ta_	SV	]WUXP\Ta	VQib\VQ[	US	XSd]ZQUQ	UPQ	pSVq	SV	US	dWqQ	\UY	]WVUY	̂\U	USaQUPQV	]VS]QVZjl	kZZ	WVQWY	VQib\V\Ta	XbUU\Ta_	̂\UU\Ta_	SV	]WUXP\Ta	YPWZZ	cQ	VQYUSVQ[	US	UPQ	XST[\U\ST	Qw\YU\Ta	]V\SV	US	UPQ	XbUU\Ta_	̂\UU\Ta_	SV	]WUXP\Ta_	bTZQYY	SUPQV̀\YQ	VQib\VQ[	cj	UPQ	RSTUVWXU	fSXbdQTUYlI	JKL�KM	OPQ	RSTUVWXUSV	YPWZZ	TSU	[WdWaQ	SV	QT[WTaQV	W	]SVU\ST	Ŝ	UPQ	pSVq	SV	̂bZZj	SV	]WVU\WZZj	XSd]ZQUQ[	XSTYUVbXU\ST	Ŝ	UPQ	r̀ TQV	SV	eQ]WVWUQ	RSTUVWXUSVY	cj	XbUU\Ta_	]WUXP\Ta_	SV	SUPQV̀\YQ	WZUQV\Ta	YbXP	XSTYUVbXU\ST_	SV	cj	QwXWhWU\STl	OPQ	RSTUVWXUSV	YPWZZ	TSU	XbU	SV	SUPQV̀\YQ	WZUQV	XSTYUVbXU\ST	cj	UPQ	r̀ TQV	SV	W	eQ]WVWUQ	RSTUVWXUSV	QwXQ]U	\̀UP	̀V\UUQT	XSTYQTU	Ŝ	UPQ	r̀ TQV	WT[	Ŝ	UPQ	eQ]WVWUQ	RSTUVWXUSVl	RSTYQTU	YPWZZ	TSU	cQ	bTVQWYSTWcZj	̀\UPPQZ[l	OPQ	RSTUVWXUSV	YPWZZ	TSU	bTVQWYSTWcZj	̀\UPPSZ[_	̂VSd	UPQ	r̀ TQV	SV	W	eQ]WVWUQ	RSTUVWXUSV_	\UY	XSTYQTU	US	XbUU\Ta	SV	SUPQV̀\YQ	WZUQV\Ta	UPQ	pSVqlI	JKL�	��z��~��	x�I	JKL�KL	OPQ	RSTUVWXUSV	YPWZZ	qQQ]	UPQ	]VQd\YQY	WT[	YbVVSbT[\Ta	WVQW	̂VQQ	̂VSd	WXXbdbZWU\ST	Ŝ	̀WYUQ	dWUQV\WZY	WT[	Vbcc\YP	XWbYQ[	cj	S]QVWU\STY	bT[QV	UPQ	RSTUVWXUl	kU	XSd]ZQU\ST	Ŝ	UPQ	pSVq_	UPQ	RSTUVWXUSV	YPWZZ	VQdShQ	̀WYUQ	dWUQV\WZY_	Vbcc\YP_	UPQ	RSTUVWXUSVnY	USSZY_	XSTYUVbXU\ST	Qib\]dQTU_	dWXP\TQVj_	WT[	YbV]ZbY	dWUQV\WZY	̂VSd	WT[	WcSbU	UPQ	gVS�QXUlI	JKL�KM	m̂	UPQ	RSTUVWXUSV	̂W\ZY	US	XZQWT	b]	WY	]VSh\[Q[	\T	UPQ	RSTUVWXU	fSXbdQTUY_	UPQ	r̀ TQV	dWj	[S	YS	WT[	UPQ	r̀ TQV	YPWZZ	cQ	QTU\UZQ[	US	VQ\dcbVYQdQTU	̂VSd	UPQ	RSTUVWXUSVl
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I	JKLM	NOOPQQ	RS	TSUVWXY	Z[\]̂_̀][̂	aX_bb	ĉ[defY	]XY	gh\Ŷ	_\f	î X̀e]Ỳ]	he]X	_̀ Ỳaa	][	]XY	j[̂k	e\	ĉYc_̂_]e[\	_\f	ĉ[l̂Yaa	hXŶYdŶ	b[̀_]YfmI	JKLn	oSpqrRsPQt	uqRPvRQ	qvw	xSypUsz{RQWXY	Z[\]̂_̀][̂	aX_bb	c_|	_bb	̂[|_b]eYa	_\f	bèY\aY	}YYam	WXY	Z[\]̂_̀][̂	aX_bb	fY}Y\f	a~e]a	[̂	̀b_e�a	}[̂	e\}̂e\lY�Y\]	[}	[̀c|̂elX]a	_\f	c_]Y\]	̂elX]a	_\f	aX_bb	X[bf	]XY	gh\Ŷ	_\f	î X̀e]Ỳ]	X_̂�bYaa	}̂[�	b[aa	[\	_̀ [̀~\]	]XŶY[}�	�~]	aX_bb	\[]	�Y	̂Yac[\ae�bY	}[̂	fY}Y\aY	[̂	b[aa	hXY\	_	c_̂]è~b_̂	fYael\�	ĉ[̀Yaa�	[̂	ĉ[f~̀]	[}	_	c_̂]è~b_̂	�_\~}_̀]~̂Ŷ	[̂	�_\~}_̀]~̂Ŷa	ea	̂Y�~êYf	�|	]XY	Z[\]̂_̀]	�[̀~�Y\]a�	[̂	hXŶY	]XY	̀[c|̂elX]	de[b_]e[\a	_̂Y	̀[\]_e\Yf	e\	�̂_he\la�	�cỲe}è_]e[\a�	[̂	[]XŶ	f[̀~�Y\]a	ĉYc_̂Yf	�|	]XY	gh\Ŷ	[̂	î X̀e]Ỳ]m	�[hYdŶ�	e}	_\	e\}̂e\lY�Y\]	[}	_	̀[c|̂elX]	[̂	c_]Y\]	ea	feà[dŶYf	�|�	[̂	�_fY	k\[h\	][�	]XY	Z[\]̂_̀][̂�	]XY	Z[\]̂_̀][̂	aX_bb	�Y	̂Yac[\ae�bY	}[̂	]XY	b[aa	~\bYaa	]XY	e\}[̂�_]e[\	ea	ĉ[�c]b|	}~̂\eaXYf	][	]XY	î X̀e]Ỳ]mI	JKL�	�vwP�vs�sOqRsSvI	JKL�KL	W[	]XY	}~bbYa]	Y�]Y\]	cŶ�e]]Yf	�|	b_h�	]XY	Z[\]̂_̀][̂	�Y\f[̂	aX_bb	e\fY�\e}|�	fY}Y\f�	a_dY	_\f	X[bf	W��	_\f	e]a	_}}ebe_]Ya�	aX_̂YX[bfŶa�	fêỲ][̂a	[}}èŶa�	Y�cb[|YYa	_\f	_\|[\Y	YbaY	_̀]e\l	}[̂	[̂	[\	�YX_b}	[}	_\|	[}	]XY�	�XŶYe\	[̀bbỲ]edYb|	̀_bbYf	�e\fY�\e]eYYa��	X_̂�bYaa	}̂[�	_\f	_l_e\a]	_bb	be_�ebe]|�	f_�_lY�	b[aa�	̀b_e�a�	fY�_\fa	_\f	_̀]e[\a	[}	_\|	\_]~̂Y	hX_]a[YdŶ	hXèX	_̂eaY	[~]	[}	[̂	_̂Y	̀[\\Ỳ]Yf	he]X�	[̂	_̂Y	̀b_e�Yf	][	_̂eaY	[~]	[}	[̂	�Y	̀[\\Ỳ]Yf	he]X�	_m	WXY	cŶ}[̂�_\̀Y	[}	h[̂k	�|	]XY	Z[\]̂_̀][̂	�Y\f[̂�	[̂	_\|	_̀]	[̂	[�eaae[\	[}	Z[\]̂_̀][̂	�Y\f[̂�	[̂	�m	i\|	_̀ èfY\]	[̂	[̀ ~̀̂̂Y\̀Y	hXèX	X_ccY\a�	[̂	ea	_bbYlYf	][	X_dY	X_ccY\Yf�	e\	[̂	_�[~]	]XY	cb_̀Y	hXŶY	a~̀X	h[̂k	ea	�Ye\l	cŶ}[̂�Yf	[̂	e\	]XY	dèe\e]|	]XŶY[}�	�_�	hXebY	]XY	Z[\]̂_̀][̂	�Y\f[̂	ea	cŶ}[̂�e\l	]XY	h[̂k�	[̂	���	}_eb~̂Y	[}	�Y\f[̂	][	cŶ}[̂�	a~̀X	h[̂k	_a	̂Y�~êYf	~\fŶ	]XY	Z[\]̂_̀]�	[̂	̀m	WXY	~aY�	�ea~aY�	ŶỲ]e[\�	�_e\]Y\_\̀Y�	[cŶ_]e[\	[̂	}_eb~̂Y	[}	_\|	�_̀Xe\Ŷ|	[̂	Y�~ec�Y\]	hXY]XŶ	[̂	\[]	a~̀X	�_̀Xe\Ŷ|	[̂	Y�~ec�Y\]	h_a	}~̂\eaXYf�	̂Y\]Yf	[̂	b[_\Yf	�|	W��	[̂	e]a	[}}èŶa�	Y�cb[|YYa�	_lY\]a�	aŶd_\]a	[̂	[]XŶa�	][	]XY	Z[\]̂_̀][̂	�Y\f[̂m	W[	]XY	}~bbYa]	Y�]Y\]	cŶ�e]]Yf	�|	b_h�	Z[\]̂_̀][̂	�Y\f[̂	aX_bb	e\fY�\e}|�	fY}Y\f	_\f	X[bf	X_̂�bYaa	W���gh\Ŷ	_\f	e]a	�_\_lŶa�	[cŶ_][̂a�	_lY\]a�	Y�cb[|YYa�	c_̂]\Ŷa�	ĉe\̀ec_ba�	aX_̂YX[bfŶa�	_}}ebe_]Ya�	bY\fŶa�	[}}èŶa	_\f	fêỲ][̂a	�̀[bbỲ]edYb|�	]XY	��\fY�\e}eYf	�_̂]eYa��	}̂[�	_\f	_l_e\a]�	���	_\|	_\f	_bb	̀b_e�a�	a~e]a�	f_�_lYa�	b[aaYa	[̂	be_�ebe]eYa	}[̂	e\�~̂eYa	�e\̀b~fe\l	fY_]X�	][	cŶa[\a	[̂	ĉ[cŶ]|	_̂eae\l	[~]	[}�	[̂	e\	̀[\\Ỳ]e[\	he]X�	]XY	h[̂k	�Ye\l	cŶ}[̂�Yf	[̂	aŶdèYa	�Ye\l	ĉ[defYf	�|	Z[\]̂_̀][̂	�Y\f[̂	_\f	e]a	a~�̀[\]̂_̀][̂a�	_\f�	���	_\|	_\f	_bb	̀[a]a�	Y�cY\aYa	_\f	}YYa�	e\̀b~fe\l	�~]	\[]	be�e]Yf	][�	_̂̀Xe]Ỳ]�a�	Y\le\YŶ�a	_\f	̀[\a~b]_\]�a	}YYa	_\f	fea�~̂aY�Y\]a�	_\f	_bb	[]XŶ	ĉ[}Yaae[\_b	}YYa	_\f	fea�~̂aY�Y\]a	_\f	̀[~̂]	̀[a]a	_\f	}YYa	_̂eae\l	[~]	[}	[̂	e\	̀[\\Ỳ]e[\	he]X	_\|	a~̀X	̀b_e��	a~e]	f_�_lY�	b[aa	[̂	be_�ebe]|m		WXea	e\fY�\e]|	acỲe}è_bb|	̀[\]Y�cb_]Ya	}~bb	e\fY�\e]|	e\	]XY	YdY\]	]X_]	be_�ebe]|	ea	e�c[aYf	_l_e\a]	_\	e\fY�\e}eYf	�_̂]|	he]X[~]	\YlbelY\̀Y	_\f	a[bYb|	�|	̂Y_a[\	[}	a]_]~]Y�	[cŶ_]e[\	[}	b_h	[̂	[]XŶheaY�	_\f	c_̂]e_b	e\fY�\e]|	e\	]XY	YdY\]	[}	_\|	_̀]~_b	\YlbelY\̀Y	[\	]XY	c_̂]	[}	_\	e\fY�\e}eYf	�_̂]|	̀_~ae\l	[̂	̀[\]̂e�~]e\l	][	]XY	~\fŶb|e\l	̀b_e��	e\	hXèX	̀_aY	e\fY�\e}è_]e[\	hebb	�Y	be�e]Yf	][	_\|	be_�ebe]|	e�c[aYf	[dŶ	_\f	_�[dY	]X_]	cŶ̀Y\]_lY	_]]̂e�~]_�bY	][	_̀]~_b	}_~b]�	hXY]XŶ	�|	a]_]~]Y�	[cŶ_]e[\	[}	b_h	[̂	[]XŶheaY�	][	]XY	}~bbYa]	Y�]Y\]	cŶ�e]]Yf	�|	b_hmWXY	}[̂Yl[e\l	e\fY�\e]|	aX_bb	e\̀b~fY	e\�~̂|	][	[̂	fY_]X	[}	_\|	Y�cb[|YY	[}	]XY	Z[\]̂_̀][̂	�Y\f[̂	[̂	a~�̀[\]̂_̀][̂	_\f	aX_bb	\[]	�Y	be�e]Yf	e\	_\|	h_|	�|	_\	_�[~\]	[̂	]|cY	[}	f_�_lYa�	̀[�cY\a_]e[\	[̂	�Y\Y}e]a	c_|_�bY	~\fŶ	_\|	_ccbè_�bY	j[̂kŶa	Z[�cY\a_]e[\�	�ea_�ebe]|	�Y\Y}e]a	[̂	[]XŶ	ae�eb_̂	Y�cb[|YY	�Y\Y}e]a	_̀]m		WXea	̀b_~aY	aX_bb	a~̂dedY	]XY	Y�cê_]e[\	[̂	]Ŷ�e\_]e[\	[}	]Xea	̀[\]̂_̀]	_\f	]XY	h[̂km��������� 	¡¢£¢¤¢¡¥I	JKL¦	§�̈©	xª«¬�̈�ª«§	�«©§̈�®N̈©¬I	̄m�°m�WXY	Z[\]̂_̀][̂	_̀k\[hbYflYa	XY	X_a	a_]ea}eYf	Xe�aYb}	_a	][	]XY	\_]~̂Y	_\f	b[̀_]e[\	[}	]XY	j[̂k�	]XY	lY\Ŷ_b	_\f	b[̀_b	̀[\fe]e[\a�	c_̂]è~b_̂b|	]X[aY	�Y_̂e\l	[\	]̂_\ac[̂]_]e[\�	feac[a_b�	X_\fbe\l	_\f	a][̂_lY	[}	�_]Ŷe_ba�	_d_eb_�ebe]|	[}	b_�[̂�	�_]Ŷe_ba�	Y�~ec�Y\]�	~]ebe]eYa�	̂[_fa�	hY_]XŶ�	l̂[~\f	h_]Ŷ	]_�bY�	̀X_̂_̀]Ŷ	[}	a~̂}_̀Y	_\f	a~�a~̂}_̀Y	�_]Ŷe_ba	_\f	̀[\fe]e[\a�	]XY	}_̀ebe]eYa	\YYfYf	][	ĉ[aỲ~]Y	]XY	j[̂k�	_\f	_bb	[]XŶ	}_̀][̂a	hXèX	e\	_\|	h_|	_}}Ỳ]	]XY	j[̂k	[̂	]XY	̀[a]	]XŶY[}	~\fŶ	]Xea	Z[\]̂_̀]m	i\|	}_eb~̂Y	�|	]XY	Z[\]̂_̀][̂	][	_̀�~_e\]	Xe�aYb}	he]X	]XY	_d_eb_�bY	e\}[̂�_]e[\	̀[\̀Ŷ\e\l	]XYaY	̀[\fe]e[\a	hebb	\[]	̂YbeYdY	Xe�	}̂[�	]XY	̂Yac[\ae�ebe]|	[}	a~̀ Ỳaa}~bb|	cŶ}[̂�e\l	h[̂km
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I	JKLM	NOPQRPST	UNVRWXNQ	VSY	WSYNXTXZWSY	YVRV[	\]̂_]̀	abc	defghiej	ek	climhijn	kcghopcm	mbeqj	ej	rdgjm	im	ijhcjscs	kep	ncjcpgd	ijkeptghiej	ejdu]	abc	vejhpgfhepw	gdejcw	im	pcmrejmixdc	kep	gffopghc	schcptijghiej	ek	hbc	defghiej	ek	gdd	mhpofhopcmw	gjs	mbgdd	jeh	xc	cjhihdcs	he	gju	clhpg	rgutcjh	soc	he	gju	ojkepcmccj	sikkifodhicm	ep	simhgjfcm	cjfeojhcpcs	ij	hbc	yepz][	\]̂_]̂	abc	defghiejmw	scrhbm	gjs	sghg	gm	he	ojscpnpeojs	fejsihiejm	bg{c	xccj	exhgijcs	kpet	pcfepsmw	mopkgfc	ijsifghiejm	gjs	sghg	kopjimbcs	xu	ehbcpm]	ijkeptghiej	kopjimbcs	im	medcdu	kep	hbc	fej{cjicjfc	ek	hbc	vejhpgfhep	qihbeoh	gju	qgppgjhuw	clrpcmmcs	ep	itrdics	gm	he	ihm	gffopgfu	ep	fetrdchcjcmm]	abc	vejhpgfhep	mbgdd	tgzc	je	fdgit	gngijmh	hbc	|qjcp	ep	}pfbihcfh	qihb	pcmrcfh	he	hbc	gffopgfu	ep	fetrdchcjcmm	ek	mofb	ijkeptghiej	ik	ih	im	cppejceomw	ep	ik	hbc	fejsihiejm	keojs	gh	hbc	hitc	ek	fejmhpofhiej	gpc	sikkcpcjh	kpet	hbemc	gm	ijsifghcs]I	JKL~	�ZSQRXW�RPZS	QRXNQQNQ[	\]̂̀ ]̀	abc	vejhpgfhep	mbgdd	xc	medcdu	pcmrejmixdc	kep	hbc	fejsihiejm	qbifb	sc{cder	sopijn	fejmhpofhiej	gjs	ij	hbc	c{cjh	gju	mhpofhopc	im	simdefghcsw	e{cp	mhpgijcsw	ep	sgtgncs	me	gm	he	gkkcfh	ihm	omckodjcmmw	hbc	vejhpgfhep	mbgdd	xc	medcdu	pcmrejmixdc]	abc	vejhpgfhep	mbgdd	hgzc	qbghc{cp	mhcrm	jcfcmmgpu	he	mhpcjnhbcjw	pcdefghc	ep	pcxoids	hbc	mhpofhopc	he	tcch	pc�oipctcjhm][	\]̂̀ ]̂	abc	vejhpgfhep	im	pcmrejmixdc	kep	pcmhepghiej	gjs�ep	pcrgip	ek	ohidihicmw	rpi{ghc	rpercphuw	xoidsijnmw	rg{ctcjhw	qgdzqgumw	pegsmw	chf]	sgtgncs	xu	bim	gfhi{ihicm	ojscp	hbim	}npcctcjh]I	JKLL	RXVPSPST	VSY	PSQRXW�RPZSQI	\]̂̂ ]̀�rej	�oxmhgjhigd	vetrdchiej	ek	hbc	yepzw	hbc	vejhpgfhep	mbgdd	epicjh	gjs	ijmhpofh	rcpmejjcd	ek	hbc	|qjcp	scminjghcs	xu	ih	ij	hbc	ercpghiej	gjs	tgijhcjgjfc	ek	gdd	c�oirtcjh	kopjimbcs	xu	hbc	vejhpgfhep	gjs	mbgdd	hopj	e{cp	gdd	rcphijcjh	dihcpghopc	gjs	ercpghiejgd	tgjogdm	pcdghijn	he	hbc	c�oirtcjh]	abc	keptgh	kep	epngji�ijnw	xijsijnw	gjs	scdi{cpijn	mofb	tgjogdm	mbgdd	xc	gm	scmfpixcs	ij	hbc	�rcfikifghiejm]VXRP��N	�			VX��PRN�RI	�K~	T������I	�K~K~	abc	}pfbihcfh	im	hbc	rcpmej	ep	cjhihu	pchgijcs	xu	hbc	|qjcp	ropmogjh	he	�cfhiej	̂]\]̂	gjs	iscjhikics	gm	mofb	ij	hbc	}npcctcjh]I	�K~KL	�ohicmw	pcmrejmixidihicmw	gjs	ditihghiejm	ek	gohbepihu	ek	hbc	}pfbihcfh	gm	mch	kephb	ij	hbc	vejhpgfh	�efotcjhm	mbgdd	jeh	xc	pcmhpifhcsw	tesikicsw	ep	clhcjscs	qihbeoh	qpihhcj	fejmcjh	ek	hbc	|qjcpw	vejhpgfhepw	gjs	}pfbihcfh]	vejmcjh	mbgdd	jeh	xc	ojpcgmejgxdu	qihbbcds]I	�KL	V�������������	��	���	��������I	�KLK~	abc	}pfbihcfh	qidd	rpe{isc	gstijimhpghiej	ek	hbc	vejhpgfh	gm	scmfpixcs	ij	hbc	vejhpgfh	�efotcjhm	gjs	qidd	xc	gj	|qjcp�m	pcrpcmcjhghi{c	sopijn	fejmhpofhiej	ojhid	hbc	sghc	hbc	}pfbihcfh	immocm	hbc	kijgd	vcphikifghc	kep	�gutcjh]	abc	}pfbihcfh	qidd	bg{c	gohbepihu	he	gfh	ej	xcbgdk	ek	hbc	|qjcp	ejdu	he	hbc	clhcjh	rpe{iscs	ij	hbc	vejhpgfh	�efotcjhm]I	�KLKL	abc	}pfbihcfh	qidd	{imih	hbc	mihc	gh	ijhcp{gdm	grrperpighc	he	hbc	mhgnc	ek	fejmhpofhiejw	ep	gm	ehbcpqimc	gnpccs	qihb	hbc	|qjcpw	he	xcfetc	ncjcpgddu	kgtidigp	qihb	hbc	rpenpcmm	gjs	�ogdihu	ek	hbc	rephiej	ek	hbc	yepz	fetrdchcsw	gjs	he	schcptijc	ij	ncjcpgd	ik	hbc	yepz	exmcp{cs	im	xcijn	rcpkeptcs	ij	g	tgjjcp	ijsifghijn	hbgh	hbc	yepzw	qbcj	koddu	fetrdchcsw	qidd	xc	ij	gffepsgjfc	qihb	hbc	vejhpgfh	�efotcjhm]	�eqc{cpw	hbc	}pfbihcfh	qidd	jeh	xc	pc�oipcs	he	tgzc	clbgomhi{c	ep	fejhijoeom	ej�mihc	ijmrcfhiejm	he	fbcfz	hbc	�ogdihu	ep	�ogjhihu	ek	hbc	yepz]	abc	}pfbihcfh	qidd	jeh	bg{c	fejhped	e{cpw	fbgpnc	ekw	ep	pcmrejmixidihu	kep	hbc	fejmhpofhiej	tcgjmw	tchbesmw	hcfbji�ocmw	mc�ocjfcm	ep	rpefcsopcmw	ep	kep	hbc	mgkchu	rpcfgohiejm	gjs	rpenpgtm	ij	fejjcfhiej	qihb	hbc	yepzw	mijfc	hbcmc	gpc	medcdu	hbc	vejhpgfhep�m	pinbhm	gjs	pcmrejmixidihicm	ojscp	hbc	vejhpgfh	�efotcjhm]I	�KLKJ	|j	hbc	xgmim	ek	hbc	mihc	{imihmw	hbc	}pfbihcfh	qidd	zccr	hbc	|qjcp	pcgmejgxdu	ijkeptcs	gxeoh	hbc	rpenpcmm	gjs	�ogdihu	ek	hbc	rephiej	ek	hbc	yepz	fetrdchcsw	gjs	rpetrhdu	pcreph	he	hbc	|qjcp	�̀�	zjeqj	sc{ighiejm	kpet	hbc	vejhpgfh	�efotcjhmw	�̂�	zjeqj	sc{ighiejm	kpet	hbc	temh	pcfcjh	fejmhpofhiej	mfbcsodc	moxtihhcs	xu	hbc	vejhpgfhepw	gjs	�\�	sckcfhm	gjs	sckificjficm	exmcp{cs	ij	hbc	yepz]	abc	}pfbihcfh	qidd	jeh	xc	pcmrejmixdc	kep	hbc	vejhpgfhep�m	kgidopc	he	rcpkept	hbc	yepz	ij	gffepsgjfc	qihb	hbc	pc�oipctcjhm	ek	hbc	vejhpgfh	�efotcjhm]	abc	}pfbihcfh	qidd	jeh	
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IJKL	MNOPQNR	NKLQ	NQ	MIJQSL	NTU	JOV	WXRR	ONP	YL	QLZ[NOZXYRL	TNQ	JMPZ	NQ	N\XZZXNOZ	NTU	PIL	]NOPQJMPNQU	̂_YMNOPQJMPNQZU	NQ	PILXQ	JSLOPZ	NQ	L\[RǸLLZU	NQ	JÒ	NPILQ	[LQZNOZ	NQ	LOPXPXLZ	[LQTNQ\XOS	[NQPXNOZ	NT	PIL	aNQbcd	efgfe	hijjklmnopmilq	rIL	sWOLQ	JOV	]NOPQJMPNQ	ZIJRR	XOMR_VL	PIL	tQMIXPLMP	XO	JRR	MN\\_OXMJPXNOZ	PIJP	QLRJPL	PN	NQ	JTTLMP	PIL	tQMIXPLMPuZ	ZLQKXMLZ	NQ	[QNTLZZXNOJR	QLZ[NOZXYXRXPXLZc	rIL	sWOLQ	ZIJRR	[QN\[PR̀	ONPXT̀	PIL	tQMIXPLMP	NT	PIL	Z_YZPJOML	NT	JÒ	VXQLMP	MN\\_OXMJPXNOZ	YLPWLLO	PIL	sWOLQ	JOV	PIL	]NOPQJMPNQ	NPILQWXZL	QLRJPXOS	PN	PIL	vQNwLMPc	]N\\_OXMJPXNOZ	Ỳ	JOV	WXPI	PIL	tQMIXPLMPuZ	MNOZ_RPJOPZ	ZIJRR	YL	PIQN_SI	PIL	tQMIXPLMPc	]N\\_OXMJPXNOZ	Ỳ	JOV	WXPI	̂_YMNOPQJMPNQZ	JOV	Z_[[RXLQZ	ZIJRR	YL	PIQN_SI	PIL	]NOPQJMPNQc	]N\\_OXMJPXNOZ	Ỳ	JOV	WXPI	̂L[JQJPL	]NOPQJMPNQZ	ZIJRR	YL	PIQN_SI	PIL	sWOLQc	rIL	]NOPQJMP	xNM_\LOPZ	\J̀	Z[LMXT̀	NPILQ	MN\\_OXMJPXNO	[QNPNMNRZcd	efgfy	zJZLV	NO	PIL	tQMIXPLMPuZ	LKJR_JPXNOZ	NT	PIL	]NOPQJMPNQuZ	t[[RXMJPXNOZ	TNQ	vJ̀\LOPU	PIL	tQMIXPLMP	WXRR	QLKXLW	JOV	MLQPXT̀	PIL	J\N_OPZ	V_L	PIL	]NOPQJMPNQ	JOV	WXRR	XZZ_L	]LQPXTXMJPLZ	TNQ	vJ̀\LOP	XO	Z_MI	J\N_OPZcd	efgf{	rIL	tQMIXPLMP	IJZ	J_PINQXP̀	PN	QLwLMP	aNQb	PIJP	VNLZ	ONP	MNOTNQ\	PN	PIL	]NOPQJMP	xNM_\LOPZc	aILOLKLQ	PIL	tQMIXPLMP	MNOZXVLQZ	XP	OLMLZZJQ̀	NQ	JVKXZJYRLU	PIL	tQMIXPLMP	WXRR	IJKL	J_PINQXP̀	PN	QL|_XQL	XOZ[LMPXNO	NQ	PLZPXOS	NT	PIL	aNQb	XO	JMMNQVJOML	WXPI	̂LMPXNOZ	}~c�c�	JOV	}~c�c~U	WILPILQ	NQ	ONP	PIL	aNQb	XZ	TJYQXMJPLVU	XOZPJRRLV	NQ	MN\[RLPLVc	�NWLKLQU	OLXPILQ	PIXZ	J_PINQXP̀	NT	PIL	tQMIXPLMP	ONQ	J	VLMXZXNO	\JVL	XO	SNNV	TJXPI	LXPILQ	PN	L�LQMXZL	NQ	ONP	PN	L�LQMXZL	Z_MI	J_PINQXP̀	ZIJRR	SXKL	QXZL	PN	J	V_P̀	NQ	QLZ[NOZXYXRXP̀	NT	PIL	tQMIXPLMP	PN	PIL	]NOPQJMPNQU	̂_YMNOPQJMPNQZU	Z_[[RXLQZU	PILXQ	JSLOPZ	NQ	L\[RǸLLZU	NQ	NPILQ	[LQZNOZ	NQ	LOPXPXLZ	[LQTNQ\XOS	[NQPXNOZ	NT	PIL	aNQbcd	efgf�	rIL	tQMIXPLMP	WXRR	QLKXLW	JOV	J[[QNKLU	NQ	PJbL	NPILQ	J[[QN[QXJPL	JMPXNO	_[NOU	PIL	]NOPQJMPNQuZ	Z_Y\XPPJRZ	Z_MI	JZ	̂IN[	xQJWXOSZU	vQNV_MP	xJPJU	JOV	̂J\[RLZU	Y_P	NOR̀	TNQ	PIL	RX\XPLV	[_Q[NZL	NT	MILMbXOS	TNQ	MNOTNQ\JOML	WXPI	XOTNQ\JPXNO	SXKLO	JOV	PIL	VLZXSO	MNOML[P	L�[QLZZLV	XO	PIL	]NOPQJMP	xNM_\LOPZc	rIL	tQMIXPLMPuZ	JMPXNO	WXRR	YL	PJbLO	XO	JMMNQVJOML	WXPI	PIL	Z_Y\XPPJR	ZMILV_RL	J[[QNKLV	Ỳ	PIL	tQMIXPLMP	NQU	XO	PIL	JYZLOML	NT	JO	J[[QNKLV	Z_Y\XPPJR	ZMILV_RLU	WXPI	QLJZNOJYRL	[QN\[POLZZ	WIXRL	JRRNWXOS	Z_TTXMXLOP	PX\L	XO	PIL	tQMIXPLMPuZ	[QNTLZZXNOJR	w_VS\LOP	PN	[LQ\XP	JVL|_JPL	QLKXLWc	�LKXLW	NT	Z_MI	Z_Y\XPPJRZ	XZ	ONP	MNOV_MPLV	TNQ	PIL	[_Q[NZL	NT	VLPLQ\XOXOS	PIL	JMM_QJM̀	JOV	MN\[RLPLOLZZ	NT	NPILQ	VLPJXRZ	Z_MI	JZ	VX\LOZXNOZ	JOV	|_JOPXPXLZU	NQ	TNQ	Z_YZPJOPXJPXOS	XOZPQ_MPXNOZ	TNQ	XOZPJRRJPXNO	NQ	[LQTNQ\JOML	NT	L|_X[\LOP	NQ	Z̀ZPL\ZU	JRR	NT	WIXMI	QL\JXO	PIL	QLZ[NOZXYXRXP̀	NT	PIL	]NOPQJMPNQ	JZ	QL|_XQLV	Ỳ	PIL	]NOPQJMP	xNM_\LOPZc	rIL	tQMIXPLMPuZ	QLKXLW	NT	PIL	]NOPQJMPNQuZ	Z_Y\XPPJRZ	ZIJRR	ONP	QLRXLKL	PIL	]NOPQJMPNQ	NT	PIL	NYRXSJPXNOZ	_OVLQ	̂LMPXNOZ	~c~U	~c�U	JOV	~c}�c	rIL	tQMIXPLMPuZ	QLKXLW	ZIJRR	ONP	MNOZPXP_PL	J[[QNKJR	NT	ZJTLP̀	[QLMJ_PXNOZ	NQ	NT	JÒ	MNOZPQ_MPXNO	\LJOZU	\LPINVZU	PLMIOX|_LZU	ZL|_LOMLZU	NQ	[QNMLV_QLZc	rIL	tQMIXPLMPuZ	J[[QNKJR	NT	J	Z[LMXTXM	XPL\	ZIJRR	ONP	XOVXMJPL	J[[QNKJR	NT	JO	JZZL\YR̀	NT	WIXMI	PIL	XPL\	XZ	J	MN\[NOLOPcd	efgf�	rIL	tQMIXPLMP	WXRR	[QL[JQL	]IJOSL	sQVLQZ	JOV	]NOZPQ_MPXNO	]IJOSL	xXQLMPXKLZU	JOV	\J̀	NQVLQ	\XONQ	MIJOSLZ	XO	PIL	aNQb	JZ	[QNKXVLV	XO	̂LMPXNO	�c�c	rIL	tQMIXPLMP	WXRR	XOKLZPXSJPL	JOV	\JbL	VLPLQ\XOJPXNOZ	JOV	QLMN\\LOVJPXNOZ	QLSJQVXOS	MNOMLJRLV	JOV	_ObONWO	MNOVXPXNOZ	JZ	[QNKXVLV	XO	̂LMPXNO	~c�c�cd	efgf�	rIL	tQMIXPLMP	WXRR	MNOV_MP	XOZ[LMPXNOZ	PN	VLPLQ\XOL	PIL	VJPL	NQ	VJPLZ	NT	̂_YZPJOPXJR	]N\[RLPXNO	JOV	PIL	VJPL	NT	TXOJR	MN\[RLPXNO�	XZZ_L	]LQPXTXMJPLZ	NT	̂_YZPJOPXJR	]N\[RLPXNO	[_QZ_JOP	PN	̂LMPXNO	�c��	QLMLXKL	JOV	TNQWJQV	PN	PIL	sWOLQU	TNQ	PIL	sWOLQuZ	QLKXLW	JOV	QLMNQVZU	WQXPPLO	WJQQJOPXLZ	JOV	QLRJPLV	VNM_\LOPZ	QL|_XQLV	Ỳ	PIL	]NOPQJMP	JOV	JZZL\YRLV	Ỳ	PIL	]NOPQJMPNQ	[_QZ_JOP	PN	̂LMPXNO	�c}��	JOV	XZZ_L	J	TXOJR	]LQPXTXMJPL	TNQ	vJ̀\LOP	[_QZ_JOP	PN	L̂MPXNO	�c}�cd	efgf��	�T	PIL	sWOLQ	JOV	tQMIXPLMP	JSQLLU	PIL	tQMIXPLMP	WXRR	[QNKXVL	NOL	NQ	\NQL	vQNwLMP	QL[QLZLOPJPXKLZ	PN	JZZXZP	XO	MJQQ̀XOS	N_P	PIL	tQMIXPLMPuZ	QLZ[NOZXYXRXPXLZ	JP	PIL	ZXPLc	rIL	sWOLQ	ZIJRR	ONPXT̀	PIL	]NOPQJMPNQ	NT	JÒ	MIJOSL	XO	PIL	V_PXLZU	QLZ[NOZXYXRXPXLZ	JOV	RX\XPJPXNOZ	NT	J_PINQXP̀	NT	PIL	vQNwLMP	QL[QLZLOPJPXKLZcd	efgf��	rIL	tQMIXPLMP	WXRR	XOPLQ[QLP	JOV	VLMXVL	\JPPLQZ	MNOMLQOXOS	[LQTNQ\JOML	_OVLQU	JOV	QL|_XQL\LOPZ	NTU	PIL	]NOPQJMP	xNM_\LOPZ	NO	WQXPPLO	QL|_LZP	NT	LXPILQ	PIL	sWOLQ	NQ	]NOPQJMPNQc	rIL	tQMIXPLMPuZ	QLZ[NOZL	PN	Z_MI	QL|_LZPZ	WXRR	YL	\JVL	XO	WQXPXOS	WXPIXO	JÒ	PX\L	RX\XPZ	JSQLLV	_[NO	NQ	NPILQWXZL	WXPI	QLJZNOJYRL	[QN\[POLZZcd	efgf�g	�OPLQ[QLPJPXNOZ	JOV	VLMXZXNOZ	NT	PIL	tQMIXPLMP	WXRR	YL	MNOZXZPLOP	WXPI	PIL	XOPLOP	NTU	JOV	QLJZNOJYR̀	XOTLQJYRL	TQN\U	PIL	]NOPQJMP	xNM_\LOPZ	JOV	WXRR	YL	XO	WQXPXOS	NQ	XO	PIL	TNQ\	NT	VQJWXOSZc	aILO	\JbXOS	Z_MI	XOPLQ[QLPJPXNOZ	JOV	VLMXZXNOZU	PIL	tQMIXPLMP	WXRR	LOVLJKNQ	PN	ZLM_QL	TJXPIT_R	[LQTNQ\JOML	Ỳ	YNPI	sWOLQ	JOV	]NOPQJMPNQU	WXRR	ONP	ZINW	[JQPXJRXP̀	PN	LXPILQU	JOV	WXRR	ONP	YL	RXJYRL	TNQ	QLZ_RPZ	NT	XOPLQ[QLPJPXNOZ	NQ	VLMXZXNOZ	QLOVLQLV	XO	SNNV	TJXPIc
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H	IJKJLM	NOP	QRSOTUPSUVW	XPSTWTYZW	YZ	[\UUPRW	RP]\UTẐ	UY	\PWUOPUTS	P__PSU	̀T]]	aP	_TZ\]	T_	SYZWTWUPZU	̀TUO	UOP	TZUPZU	PbcRPWWPX	TZ	UOP	dYZUR\SU	eYSf[PZUWgH	IJKJLI	NOP	QRSOTUPSU	̀T]]	RPhTP̀	\ZX	RPWcYZX	UY	RPifPWUW	_YR	TZ_YR[\UTYZ	\aYfU	UOP	dYZUR\SU	eYSf[PZUWg	NOP	QRSOTUPSUVW	RPWcYZWP	UY	WfSO	RPifPWUW	̀T]]	aP	[\XP	TZ	̀RTUTẐ	̀TUOTZ	\Zj	UT[P	]T[TUW	\̂RPPX	fcYZ	YR	YUOPR̀TWP	̀TUO	RP\WYZ\a]P	cRY[cUZPWWg	k_	\ccRYcRT\UPl	UOP	QRSOTUPSU	̀T]]	cRPc\RP	\ZX	TWWfP	Wfcc]P[PZU\]	eR\̀TẐW	\ZX	mcPST_TS\UTYZW	TZ	RPWcYZWP	UY	UOP	RPifPWUW	_YR	TZ_YR[\UTYZgnopqrst	u			vwxryzponrpyovH	uJL	{|}~�~�~���H	uJLJL	Q	mfaSYZUR\SUYR	TW	\	cPRWYZ	YR	PZUTUj	̀OY	O\W	\	XTRPSU	SYZUR\SU	̀TUO	UOP	dYZUR\SUYR	UY	cPR_YR[	\	cYRUTYZ	Y_	UOP	�YR�	\U	UOP	WTUPg	NOP	UPR[	�mfaSYZUR\SUYR�	TW	RP_PRRPX	UY	UORYf̂OYfU	UOP	dYZUR\SU	eYSf[PZUW	\W	T_	WTẐf]\R	TZ	Zf[aPR	\ZX	[P\ZW	\	mfaSYZUR\SUYR	YR	\Z	\fUOYRT�PX	RPcRPWPZU\UThP	Y_	UOP	mfaSYZUR\SUYRg	NOP	UPR[	�mfaSYZUR\SUYR�	XYPW	ZYU	TZS]fXP	\	mPc\R\UP	dYZUR\SUYR	YR	UOP	WfaSYZUR\SUYRW	Y_	\	mPc\R\UP	dYZUR\SUYRgH	uJLJK	Q	mfa�WfaSYZUR\SUYR	TW	\	cPRWYZ	YR	PZUTUj	̀OY	O\W	\	XTRPSU	YR	TZXTRPSU	SYZUR\SU	̀TUO	\	mfaSYZUR\SUYR	UY	cPR_YR[	\	cYRUTYZ	Y_	UOP	�YR�	\U	UOP	WTUPg	NOP	UPR[	�mfa�WfaSYZUR\SUYR�	TW	RP_PRRPX	UY	UORYf̂OYfU	UOP	dYZUR\SU	eYSf[PZUW	\W	T_	WTẐf]\R	TZ	Zf[aPR	\ZX	[P\ZW	\	mfa�WfaSYZUR\SUYR	YR	\Z	\fUOYRT�PX	RPcRPWPZU\UThP	Y_	UOP	mfa�WfaSYZUR\SUYRgH	uJK	n����	�}	v�����������	���	y��|�	r��������	}��	����~���	�}	��|	����H	uJKJL	�Z]PWW	YUOPR̀TWP	WU\UPX	TZ	UOP	dYZUR\SU	eYSf[PZUWl	UOP	dYZUR\SUYRl	\W	WYYZ	\W	cR\SUTS\a]P	\_UPR	\̀\RX	Y_	UOP	dYZUR\SUl	WO\]]	ZYUT_j	UOP	�̀ ZPR	\ZX	QRSOTUPSU	Y_	UOP	cPRWYZW	YR	PZUTUTPW	cRYcYWPX	_YR	P\SO	cRTZSTc\]	cYRUTYZ	Y_	UOP	�YR�l	TZS]fXTẐ	UOYWP	̀OY	\RP	UY	_fRZTWO	[\UPRT\]W	YR	PifTc[PZU	_\aRTS\UPX	UY	\	WcPST\]	XPWT̂Zg	�TUOTZ	��	X\jW	Y_	RPSPTcU	Y_	UOP	TZ_YR[\UTYZl	UOP	QRSOTUPSU	[\j	ZYUT_j	UOP	dYZUR\SUYR	̀OPUOPR	UOP	�̀ ZPR	YR	UOP	QRSOTUPSU	���	O\W	RP\WYZ\a]P	Ya�PSUTYZ	UY	\Zj	WfSO	cRYcYWPX	cPRWYZ	YR	PZUTUj	YR	���	RPifTRPW	\XXTUTYZ\]	UT[P	_YR	RPhTP̀g	�\T]fRP	Y_	UOP	QRSOTUPSU	UY	cRYhTXP	ZYUTSP	̀TUOTZ	UOP	���X\j	cPRTYX	WO\]]	SYZWUTUfUP	ZYUTSP	Y_	ZY	RP\WYZ\a]P	Ya�PSUTYZgH	�g�g�g�	�YU	]\UPR	UO\Z	�	X\jW	cRTYR	UY	\̀\RX	Y_	SYZUR\SUl	UOP	dYZUR\SUYR	WO\]]	_fRZTWO	TZ	̀RTUTẐ	UY	UOP	�̀ ZPR	UORYf̂O	UOP	QRSOTUPSU	UOP	Z\[PW	Y_	cPRWYZW	Y_	PZUTUTPW	cRYcYWPX	\W	[\Zf_\SUfRPRW	_YR	P\SO	Y_	UOP	cRYXfSUW	TXPZUT_TPX	TZ	UOP	�PZPR\]	 PifTRP[PZUW	�eThTWTYZ	�	Y_	UOP	mcPST_TS\UTYZW�	\ZXl	̀OPRP	\cc]TS\a]Pl	UOP	Z\[P	Y_	UOP	TZWU\]]TẐ	mfaSYZUR\SUYRgH	uJKJK	NOP	dYZUR\SUYR	WO\]]	ZYU	SYZUR\SU	̀TUO	\	cRYcYWPX	cPRWYZ	YR	PZUTUj	UY	̀OY[	UOP	�̀ ZPR	YR	QRSOTUPSU	O\W	[\XP	RP\WYZ\a]P	\ZX	UT[P]j	Ya�PSUTYZg	NOP	dYZUR\SUYR	WO\]]	ZYU	aP	RPifTRPX	UY	SYZUR\SU	̀TUO	\ZjYZP	UY	̀OY[	UOP	dYZUR\SUYR	O\W	[\XP	RP\WYZ\a]P	Ya�PSUTYZgH	uJKJM	k_	UOP	�̀ ZPR	YR	QRSOTUPSU	O\W	RP\WYZ\a]P	Ya�PSUTYZ	UY	\	cPRWYZ	YR	PZUTUj	cRYcYWPX	aj	UOP	dYZUR\SUYRl	UOP	dYZUR\SUYR	WO\]]	cRYcYWP	\ZYUOPR	UY	̀OY[	UOP	�̀ ZPR	YR	QRSOTUPSU	O\W	ZY	RP\WYZ\a]P	Ya�PSUTYZg	k_	UOP	cRYcYWPX	afU	RP�PSUPX	mfaSYZUR\SUYR	̀\W	RP\WYZ\a]j	S\c\a]P	Y_	cPR_YR[TẐ	UOP	�YR�l	UOP	dYZUR\SU	mf[	\ZX	dYZUR\SU	NT[P	WO\]]	aP	TZSRP\WPX	YR	XPSRP\WPX	aj	UOP	XT__PRPZSPl	T_	\Zjl	YSS\WTYZPX	aj	WfSO	SO\ẐPl	\ZX	\Z	\ccRYcRT\UP	dO\ẐP	�RXPR	WO\]]	aP	TWWfPX	aP_YRP	SY[[PZSP[PZU	Y_	UOP	WfaWUTUfUP	mfaSYZUR\SUYRVW	�YR�g	¡ỲPhPRl	ZY	TZSRP\WP	TZ	UOP	dYZUR\SU	mf[	YR	dYZUR\SU	NT[P	WO\]]	aP	\]]ỲPX	_YR	WfSO	SO\ẐP	fZ]PWW	UOP	dYZUR\SUYR	O\W	\SUPX	cRY[cU]j	\ZX	RPWcYZWThP]j	TZ	Wfa[TUUTẐ	Z\[PW	\W	RPifTRPXgH	uJKJI	NOP	dYZUR\SUYR	WO\]]	ZYU	WfaWUTUfUP	\	mfaSYZUR\SUYRl	cPRWYZl	YR	PZUTUj	_YR	YZP	cRPhTYfW]j	WP]PSUPX	T_	UOP	�̀ ZPR	YR	QRSOTUPSU	[\�PW	RP\WYZ\a]P	Ya�PSUTYZ	UY	WfSO	WfaWUTUfUTYZgH	uJM	v������������¢	o|¢��~���£j	\ccRYcRT\UP	̀RTUUPZ	\̂RPP[PZUl	UOP	dYZUR\SUYR	WO\]]	RPifTRP	P\SO	mfaSYZUR\SUYRl	UY	UOP	PbUPZU	Y_	UOP	�YR�	UY	aP	cPR_YR[PX	aj	UOP	mfaSYZUR\SUYRl	UY	aP	aYfZX	UY	UOP	dYZUR\SUYR	aj	UPR[W	Y_	UOP	dYZUR\SU	eYSf[PZUWl	\ZX	UY	\WWf[P	UỲ\RX	UOP	dYZUR\SUYR	\]]	UOP	Ya]T̂\UTYZW	\ZX	RPWcYZWTaT]TUTPWl	TZS]fXTẐ	UOP	RPWcYZWTaT]TUj	_YR	W\_PUj	Y_	UOP	mfaSYZUR\SUYRVW	�YR�	UO\U	UOP	dYZUR\SUYRl	aj	UOPWP	dYZUR\SU	eYSf[PZUWl	\WWf[PW	UỲ\RX	UOP	�̀ ZPR	\ZX	QRSOTUPSUg	¤\SO	WfaSYZUR\SU	\̂RPP[PZU	WO\]]	cRPWPRhP	\ZX	cRYUPSU	UOP	RT̂OUW	Y_	UOP	�̀ ZPR	\ZX	QRSOTUPSU	fZXPR	UOP	dYZUR\SU	eYSf[PZUW	̀TUO	RPWcPSU	UY	UOP	�YR�	UY	aP	cPR_YR[PX	aj	UOP	mfaSYZUR\SUYR	WY	UO\U	WfaSYZUR\SUTẐ	UOPRPY_	̀T]]	ZYU	cRP�fXTSP	WfSO	RT̂OUWl	\ZX	WO\]]	\]]Ỳ	UY	UOP	mfaSYZUR\SUYRl	fZ]PWW	WcPST_TS\]]j	cRYhTXPX	YUOPR̀TWP	TZ	UOP	WfaSYZUR\SU	\̂RPP[PZUl	UOP	aPZP_TU	Y_	\]]	RT̂OUWl	RP[PXTPWl	\ZX	RPXRPWW	\̂\TZWU	UOP	dYZUR\SUYR	UO\U	UOP	dYZUR\SUYRl	aj	UOP	dYZUR\SU	eYSf[PZUWl	O\W	\̂\TZWU	UOP	�̀ ZPRg	�OPRP	\ccRYcRT\UPl	UOP	dYZUR\SUYR	WO\]]	RPifTRP	P\SO	mfaSYZUR\SUYR	UY	PZUPR	TZUY	
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IJKJLMN	MONPPKPQRI	SJRT	UVWXIVWYZQRNMYRZNI[	\TP	]ZQRNMYRZN	ITMLL	KM̂P	M_MJLMWLP	RZ	PMYT	̀NZ̀ZIPa	UVWYZQRNMYRZNb	ǸJZN	RZ	RTP	PcPYVRJZQ	Zd	RTP	IVWYZQRNMYR	MONPPKPQRb	YZ̀JPI	Zd	RTP	]ZQRNMYR	eZYVKPQRI	RZ	STJYT	RTP	UVWYZQRNMYRZN	SJLL	WP	WZVQab	MQab	V̀ZQ	SNJRRPQ	NPfVPIR	Zd	RTP	UVWYZQRNMYRZNb	JaPQRJdg	RZ	RTP	UVWYZQRNMYRZN	RPNKI	MQa	YZQaJRJZQI	Zd	RTP	ǸZ̀ZIPa	IVWYZQRNMYR	MONPPKPQR	RTMR	KMg	WP	MR	_MNJMQYP	SJRT	RTP	]ZQRNMYR	eZYVKPQRI[	UVWYZQRNMYRZNI	SJLL	IJKJLMNLg	KM̂P	YZ̀JPI	Zd	M̀ L̀JYMWLP	̀ZNRJZQI	Zd	IVYT	aZYVKPQRI	M_MJLMWLP	RZ	RTPJN	NPÌPYRJ_P	̀NZ̀ZIPa	UVWXIVWYZQRNMYRZNI[h	ijk	lmnopnqrno	sttpqnurno	mv	wxyzmno{|zoth	ijkj}	~MYT	IVWYZQRNMYR	MONPPKPQR	dZN	M	̀ZNRJZQ	Zd	RTP	�ZN̂	JI	MIIJOQPa	Wg	RTP	]ZQRNMYRZN	RZ	RTP	�SQPNb	̀NZ_JaPa	RTMRj} MIIJOQKPQR	JI	PddPYRJ_P	ZQLg	MdRPN	RPNKJQMRJZQ	Zd	RTP	]ZQRNMYR	Wg	RTP	�SQPN	dZN	YMVIP	̀VNIVMQR	RZ	UPYRJZQ	��[�	MQa	ZQLg	dZN	RTZIP	IVWYZQRNMYR	MONPPKPQRI	RTMR	RTP	�SQPN	MYYP̀RI	Wg	QZRJdgJQO	RTP	UVWYZQRNMYRZN	MQa	]ZQRNMYRZN�	MQaj� MIIJOQKPQR	JI	IVW�PYR	RZ	RTP	̀NJZN	NJOTRI	Zd	RTP	IVNPRgb	Jd	MQgb	ZWLJOMRPa	VQaPN	WZQa	NPLMRJQO	RZ	RTP	]ZQRNMYR[�TPQ	RTP	�SQPN	MYYP̀RI	RTP	MIIJOQKPQR	Zd	M	IVWYZQRNMYR	MONPPKPQRb	RTP	�SQPN	MIIVKPI	RTP	]ZQRNMYRZN�I	NJOTRI	MQa	ZWLJOMRJZQI	VQaPN	RTP	IVWYZQRNMYR[h	ijkj�	�̀ZQ	IVYT	MIIJOQKPQRb	Jd	RTP	�ZN̂	TMI	WPPQ	IVÌPQaPa	dZN	KZNP	RTMQ	��	aMgIb	RTP	UVWYZQRNMYRZN�I	YZK̀ PQIMRJZQ	ITMLL	WP	PfVJRMWLg	Ma�VIRPa	dZN	JQYNPMIPI	JQ	YZIR	NPIVLRJQO	dNZK	RTP	IVÌPQIJZQ[h	ijkj�	�̀ZQ	MIIJOQKPQR	RZ	RTP	�SQPN	VQaPN	RTJI	UPYRJZQ	�[�b	RTP	�SQPN	KMg	dVNRTPN	MIIJOQ	RTP	IVWYZQRNMYR	RZ	M	IVYYPIIZN	YZQRNMYRZN	ZN	ZRTPN	PQRJRg[	�d	RTP	�SQPN	MIIJOQI	RTP	IVWYZQRNMYR	RZ	M	IVYYPIIZN	YZQRNMYRZN	ZN	ZRTPN	PQRJRgb	RTP	�SQPN	ITMLL	QP_PNRTPLPII	NPKMJQ	LPOMLLg	NPÌZQIJWLP	dZN	MLL	Zd	RTP	IVYYPIIZN	YZQRNMYRZN�I	ZWLJOMRJZQI	VQaPN	RTP	IVWYZQRNMYR[s���l��	�			l��w���l����	��	�����	��	��	w��s�s��	l����sl���wh	�j}	��nr{�t	�pq�o	om	�r{vm{u	lmnto{xzopmn	|n�	om	s�|{�	wr�|{|or	lmno{|zoth	�j}j}	\TP	RPNK	 UP̀MNMRP	]ZQRNMYRZN¡I¢ 	ITMLL	KPMQ	ZRTPN	YZQRNMYRZNI	NPRMJQPa	Wg	RTP	�SQPN	VQaPN	IP̀MNMRP	MONPPKPQRI[	\TP	�SQPN	NPIPN_PI	RTP	NJOTR	RZ	̀PNdZNK	YZQIRNVYRJZQ	ZN	Z̀PNMRJZQI	NPLMRPa	RZ	RTP	£NZ�PYR	SJRT	RTP	�SQPN�I	ZSQ	dZNYPIb	MQa	SJRT	UP̀MNMRP	]ZQRNMYRZNI	NPRMJQPa	VQaPN	]ZQaJRJZQI	Zd	RTP	]ZQRNMYR	IVWIRMQRJMLLg	IJKJLMN	RZ	RTZIP	Zd	RTJI	]ZQRNMYRb	JQYLVaJQO	RTZIP	̀NZ_JIJZQI	Zd	RTP	]ZQaJRJZQI	Zd	RTP	]ZQRNMYR	NPLMRPa	RZ	JQIVNMQYP	MQa	SMJ_PN	Zd	IVWNZOMRJZQ[h	�j}j�	�TPQ	IP̀MNMRP	YZQRNMYRI	MNP	MSMNaPa	dZN	aJddPNPQR	̀ZNRJZQI	Zd	RTP	£NZ�PYR	ZN	ZRTPN	YZQIRNVYRJZQ	ZN	Z̀PNMRJZQI	ZQ	RTP	IJRPb	RTP	RPNK	 ]ZQRNMYRZN 	JQ	RTP	]ZQRNMYR	eZYVKPQRI	JQ	PMYT	YMIP	ITMLL	KPMQ	RTP	]ZQRNMYRZN	STZ	PcPYVRPI	PMYT	IP̀MNMRP	�SQPNX]ZQRNMYRZN	¤ONPPKPQR[h	�j}j�	\TP	�SQPN	ITMLL	̀NZ_JaP	dZN	YZZNaJQMRJZQ	Zd	RTP	MYRJ_JRJPI	Zd	RTP	�SQPN�I	ZSQ	dZNYPI	MQa	Zd	PMYT	UP̀MNMRP	]ZQRNMYRZN	SJRT	RTP	�ZN̂	Zd	RTP	]ZQRNMYRZNb	STZ	ITMLL	YZZ̀PNMRP	SJRT	RTPK[	\TP	]ZQRNMYRZN	ITMLL	̀MNRJYJ̀MRP	SJRT	MQg	UP̀MNMRP	]ZQRNMYRZNI	MQa	RTP	�SQPN	JQ	NP_JPSJQO	RTPJN	YZQIRNVYRJZQ	IYTPaVLPI[	\TP	]ZQRNMYRZN	ITMLL	KM̂P	MQg	NP_JIJZQI	RZ	JRI	YZQIRNVYRJZQ	IYTPaVLP	aPPKPa	QPYPIIMNg	MdRPN	M	�ZJQR	NP_JPS	MQa	KVRVML	MONPPKPQR[	\TP	YZQIRNVYRJZQ	IYTPaVLPI	ITMLL	RTPQ	YZQIRJRVRP	RTP	IYTPaVLPI	RZ	WP	VIPa	Wg	RTP	]ZQRNMYRZNb	UP̀MNMRP	]ZQRNMYRZNIb	MQa	RTP	�SQPN	VQRJL	IVWIPfVPQRLg	NP_JIPa[h	�j}jk	�QLPII	ZRTPNSJIP	̀NZ_JaPa	JQ	RTP	]ZQRNMYR	eZYVKPQRIb	STPQ	RTP	�SQPN	̀PNdZNKI	YZQIRNVYRJZQ	ZN	Z̀PNMRJZQI	NPLMRPa	RZ	RTP	£NZ�PYR	SJRT	RTP	�SQPN�I	ZSQ	dZNYPI	ZN	SJRT	UP̀MNMRP	]ZQRNMYRZNIb	RTP	�SQPN	ZN	JRI	UP̀MNMRP	]ZQRNMYRZNI	ITMLL	TM_P	RTP	IMKP	ZWLJOMRJZQI	MQa	NJOTRI	RTMR	RTP	]ZQRNMYRZN	TMI	VQaPN	RTP	]ZQaJRJZQI	Zd	RTP	]ZQRNMYRb	JQYLVaJQOb	SJRTZVR	PcYLVaJQO	ZRTPNIb	RTZIP	IRMRPa	JQ	¤NRJYLP	�b	RTJI	¤NRJYLP	¥b	MQa	¤NRJYLPI	��b	��b	MQa	��[h	�j�	¦xox|§	�rt�mntpyp§pöh	�j�j}	\TP	]ZQRNMYRZN	ITMLL	MddZNa	RTP	�SQPN	MQa	UP̀MNMRP	]ZQRNMYRZNI	NPMIZQMWLP	Z̀ Z̀NRVQJRg	dZN	JQRNZaVYRJZQ	MQa	IRZNMOP	Zd	RTPJN	KMRPNJMLI	MQa	PfVJ̀KPQR	MQa	̀PNdZNKMQYP	Zd	RTPJN	MYRJ_JRJPIb	MQa	ITMLL	YZQQPYR	MQa	YZZNaJQMRP	RTP	]ZQRNMYRZN�I	YZQIRNVYRJZQ	MQa	Z̀PNMRJZQI	SJRT	RTPJNI	MI	NPfVJNPa	Wg	RTP	]ZQRNMYR	eZYVKPQRI[h	�j�j�	�d	̀MNR	Zd	RTP	]ZQRNMYRZN�I	�ZN̂	aP̀PQaI	dZN	̀NZ̀PN	PcPYVRJZQ	ZN	NPIVLRI	V̀ZQ	YZQIRNVYRJZQ	ZN	Z̀PNMRJZQI	Wg	RTP	�SQPN	ZN	M	UP̀MNMRP	]ZQRNMYRZNb	RTP	]ZQRNMYRZN	ITMLLb	̀NJZN	RZ	̀NZYPPaJQO	SJRT	RTMR	̀ZNRJZQ	Zd	RTP	�ZN̂b	̀NZK̀ RLg	QZRJdg	RTP	¤NYTJRPYR	Zd	M̀ M̀NPQR	aJIYNP̀MQYJPI	ZN	aPdPYRI	JQ	RTP	YZQIRNVYRJZQ	ZN	Z̀PNMRJZQI	Wg	RTP	�SQPN	ZN	UP̀MNMRP	
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IJKLMNOLJM	LPNL	QJRST	MUKTUM	VL	RKWRVLNXSU	YJM	ZMJZUM	U[UORLVJK	NKT	MUWRSLW	JY	LPU	IJKLMNOLJM\W	]JM̂_	̀NVSRMU	JY	LPU	IJKLMNOLJM	LJ	KJLVYa	LPU	bMOPVLUOL	JY	NZZNMUKL	TVWOMUZNKOVUW	JM	TUYUOLW	ZMVJM	LJ	ZMJOUUTVKc	QVLP	LPU	]JM̂	WPNSS	OJKWLVLRLU	NK	NÔKJQSUTcdUKL	LPNL	LPU	eQKUM\W	JM	fUZNMNLU	IJKLMNOLJM\W	OJdZSULUT	JM	ZNMLVNSSa	OJdZSULUT	OJKWLMROLVJK	VW	YVL	NKT	ZMJZUM	LJ	MUOUVgU	LPU	IJKLMNOLJM\W	]JM̂_	hPU	IJKLMNOLJM	WPNSS	KJL	XU	MUWZJKWVXSU	YJM	TVWOMUZNKOVUW	JM	TUYUOLW	VK	LPU	OJKWLMROLVJK	JM	JZUMNLVJKW	Xa	LPU	eQKUM	JM	fUZNMNLU	IJKLMNOLJM	LPNL	NMU	KJL	NZZNMUKL_i	jklkm	hPU	IJKLMNOLJM	WPNSS	MUVdXRMWU	LPU	eQKUM	YJM	OJWLW	LPU	eQKUM	VKORMW	LPNL	NMU	ZNaNXSU	LJ	N	fUZNMNLU	IJKLMNOLJM	XUONRWU	JY	LPU	IJKLMNOLJM\W	TUSNaWn	VdZMJZUMSa	LVdUT	NOLVgVLVUW	JM	TUYUOLVgU	OJKWLMROLVJK_	hPU	eQKUM	WPNSS	XU	MUWZJKWVXSU	LJ	LPU	IJKLMNOLJM	YJM	OJWLW	LPU	IJKLMNOLJM	VKORMW	XUONRWU	JY	N	fUZNMNLU	IJKLMNOLJM\W	TUSNaWn	VdZMJZUMSa	LVdUT	NOLVgVLVUWn	TNdNcU	LJ	LPU	]JM̂	JM	TUYUOLVgU	OJKWLMROLVJK_i	jklko	hPU	IJKLMNOLJM	WPNSS	ZMJdZLSa	MUdUTa	TNdNcU	LPNL	LPU	IJKLMNOLJM	QMJKcYRSSa	ONRWUW	LJ	OJdZSULUT	JM	ZNMLVNSSa	OJdZSULUT	OJKWLMROLVJK	JM	LJ	ZMJZUMLa	JY	LPU	eQKUM	JM	fUZNMNLU	IJKLMNOLJM	NW	ZMJgVTUT	VK	fUOLVJK	pq_r_s_i	jklkt	hPU	eQKUM	NKT	UNOP	fUZNMNLU	IJKLMNOLJM	WPNSS	PNgU	LPU	WNdU	MUWZJKWVXVSVLVUW	YJM	ORLLVKc	NKT	ZNLOPVKc	NW	NMU	TUWOMVXUT	YJM	LPU	IJKLMNOLJM	VK	fUOLVJK	u_pv_i	jkm	wxyz{|}	~����	��	��z�y	���Y	N	TVWZRLU	NMVWUW	NdJKc	LPU	IJKLMNOLJMn	fUZNMNLU	IJKLMNOLJMWn	NKT	LPU	eQKUM	NW	LJ	LPU	MUWZJKWVXVSVLa	RKTUM	LPUVM	MUWZUOLVgU	OJKLMNOLW	YJM	dNVKLNVKVKc	LPU	ZMUdVWUW	NKT	WRMMJRKTVKc	NMUN	YMUU	YMJd	QNWLU	dNLUMVNSW	NKT	MRXXVWPn	LPU	eQKUM	dNa	OSUNK	RZ	NKT	LPU	bMOPVLUOL	QVSS	NSSJONLU	LPU	OJWL	NdJKc	LPJWU	MUWZJKWVXSU_�~�����	�			�������	��	���	�w~�i	�k�	�zyz{��i	�k�k�	IPNKcUW	VK	LPU	]JM̂	dNa	XU	NOOJdZSVWPUT	NYLUM	U[UORLVJK	JY	LPU	IJKLMNOLn	NKT	QVLPJRL	VKgNSVTNLVKc	LPU	IJKLMNOLn	Xa	IPNKcU	eMTUMn	IJKWLMROLVJK	IPNKcU	�VMUOLVgU	JM	JMTUM	YJM	N	dVKJM	OPNKcU	VK	LPU	]JM̂n	WRX�UOL	LJ	LPU	SVdVLNLVJKW	WLNLUT	VK	LPVW	bMLVOSU	�	NKT	USWUQPUMU	VK	LPU	IJKLMNOL	�JORdUKLW_i	�k�kl	b	IPNKcU	eMTUM	WPNSS	XU	XNWUT	RZJK	NcMUUdUKL	NdJKc	LPU	eQKUMn	IJKLMNOLJMn	NKT	bMOPVLUOL_	b	IJKWLMROLVJK	IPNKcU	�VMUOLVgU	MU�RVMUW	NcMUUdUKL	Xa	LPU	eQKUM	NKT	bMOPVLUOL	NKT	dNa	JM	dNa	KJL	XU	NcMUUT	LJ	Xa	LPU	IJKLMNOLJM_	bK	JMTUM	YJM	N	dVKJM	OPNKcU	VK	LPU	]JM̂	dNa	XU	VWWRUT	Xa	LPU	bMOPVLUOL	NSJKU_i	�k�km	IPNKcUW	VK	LPU	]JM̂	WPNSS	XU	ZUMYJMdUT	RKTUM	NZZSVONXSU	ZMJgVWVJKW	JY	LPU	IJKLMNOL	�JORdUKLW_	hPU	IJKLMNOLJM	WPNSS	ZMJOUUT	ZMJdZLSa	QVLP	OPNKcUW	VK	LPU	]JM̂n	RKSUWW	JLPUMQVWU	ZMJgVTUT	VK	LPU	IPNKcU	eMTUMn	IJKWLMROLVJK	IPNKcU	�VMUOLVgUn	JM	JMTUM	YJM	N	dVKJM	OPNKcU	VK	LPU	]JM̂_i	�kl	���y�z	w{�z{}i	�klk�	b	IPNKcU	eMTUM	VW	N	QMVLLUK	VKWLMRdUKL	ZMUZNMUT	Xa	LPU	bMOPVLUOL	NKT	WVcKUT	Xa	LPU	eQKUMn	IJKLMNOLJMn	NKT	bMOPVLUOL	WLNLVKc	LPUVM	NcMUUdUKL	RZJK	NSS	JY	LPU	YJSSJQVKc�k� hPU	OPNKcU	VK	LPU	]JM̂�kl hPU	NdJRKL	JY	LPU	NT�RWLdUKLn	VY	NKan	VK	LPU	IJKLMNOL	fRd�	NKTkm hPU	U[LUKL	JY	LPU	NT�RWLdUKLn	VY	NKan	VK	LPU	IJKLMNOL	hVdU_i	�km	��y}�{�����y	���y�z	 �{z���¡z}i	�kmk�	b	IJKWLMROLVJK	IPNKcU	�VMUOLVgU	VW	N	QMVLLUK	JMTUM	ZMUZNMUT	Xa	LPU	bMOPVLUOL	NKT	WVcKUT	Xa	LPU	eQKUM	NKT	bMOPVLUOLn	TVMUOLVKc	N	OPNKcU	VK	LPU	]JM̂	ZMVJM	LJ	NcMUUdUKL	JK	NT�RWLdUKLn	VY	NKan	VK	LPU	IJKLMNOL	fRd	JM	IJKLMNOL	hVdUn	JM	XJLP_	hPU	eQKUM	dNa	Xa	IJKWLMROLVJK	IPNKcU	�VMUOLVgUn	QVLPJRL	VKgNSVTNLVKc	LPU	IJKLMNOLn	JMTUM	OPNKcUW	VK	LPU	]JM̂	QVLPVK	LPU	cUKUMNS	WOJZU	JY	LPU	IJKLMNOL	OJKWVWLVKc	JY	NTTVLVJKWn	TUSULVJKWn	JM	JLPUM	MUgVWVJKWn	LPU	IJKLMNOL	fRd	NKT	IJKLMNOL	hVdU	XUVKc	NT�RWLUT	NOOJMTVKcSa_i	�kmkl	b	IJKWLMROLVJK	IPNKcU	�VMUOLVgU	WPNSS	XU	RWUT	VK	LPU	NXWUKOU	JY	LJLNS	NcMUUdUKL	JK	LPU	LUMdW	JY	N	IPNKcU	eMTUM_i	�kmkm	�Y	LPU	IJKWLMROLVJK	IPNKcU	�VMUOLVgU	ZMJgVTUW	YJM	NK	NT�RWLdUKL	LJ	LPU	IJKLMNOL	fRdn	LPU	NT�RWLdUKL	WPNSS	XU	XNWUT	JK	JKU	JY	LPU	YJSSJQVKc	dULPJTW�k� ¢RLRNS	NOOUZLNKOU	JY	N	SRdZ	WRd	ZMJZUMSa	VLUdV£UT	NKT	WRZZJMLUT	Xa	WRYYVOVUKL	WRXWLNKLVNLVKc	TNLN	LJ	ZUMdVL	UgNSRNLVJK�
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IJ KLMN	OPMQRS	SNTNRU	ML	NVR	WXLNPTQN	YXQZ[RLNS	XP	SZ\SR]ZRLN̂_	T̀PRRU	ZOXLaIb WXSN	NX	\R	URNRP[MLRU	ML	T	[TLLRP	T̀PRRU	ZOXL	\_	NVR	OTPNMRS	TLU	T	[ZNZT̂̂_	TQQRONT\̂R	cMdRU	XP	ORPQRLNT̀R	cRRa	XPIe fS	OPXgMURU	ML	hRQNMXL	ijkjljm	nIbIe	oc	NVR	WXLNPTQNXP	UXRS	LXN	PRSOXLU	OPX[ON̂_	XP	UMST̀PRRS	pMNV	NVR	[RNVXU	cXP	TUqZSN[RLN	ML	NVR	WXLNPTQN	hZ[r	NVR	fPQVMNRQN	SVT̂̂	URNRP[MLR	NVR	TUqZSN[RLN	XL	NVR	\TSMS	Xc	PRTSXLT\̂R	RdORLUMNZPRS	TLU	STgML̀S	Xc	NVXSR	ORPcXP[ML̀	NVR	sXPt	TNNPM\ZNT\̂R	NX	NVR	QVTL̀Rr	MLQ̂ZUML̀r	ML	QTSR	Xc	TL	MLQPRTSR	ML	NVR	WXLNPTQN	hZ[r	TL	T[XZLN	cXP	XgRPVRTU	TLU	OPXcMN	TS	SRN	cXPNV	ML	NVR	f̀PRR[RLNr	XP	Mc	LX	SZQV	T[XZLN	MS	SRN	cXPNV	ML	NVR	f̀PRR[RLNr	T	PRTSXLT\̂R	T[XZLNj	oL	SZQV	QTSRr	TLU	T̂SX	ZLURP	hRQNMXL	ijkjkjkr	NVR	WXLNPTQNXP	SVT̂̂	tRRO	TLU	OPRSRLNr	ML	SZQV	cXP[	TS	NVR	fPQVMNRQN	[T_	OPRSQPM\Rr	TL	MNR[MuRU	TQQXZLNML̀	NX̀RNVRP	pMNV	TOOPXOPMTNR	SZOOXPNML̀	UTNTj	KL̂RSS	XNVRPpMSR	OPXgMURU	ML	NVR	WXLNPTQN	YXQZ[RLNSr	QXSNS	cXP	NVR	OZPOXSRS	Xc	NVMS	hRQNMXL	ijkjl	SVT̂̂	\R	̂M[MNRU	NX	NVR	cX̂̂XpML̀vIw WXSNS	Xc	̂T\XPr	MLQ̂ZUML̀	TOÔMQT\̂R	OT_PX̂̂	NTdRSr	cPML̀R	\RLRcMNS	PR]ZMPRU	\_	T̀PRR[RLN	XP	QZSNX[r	pXPtRPSx	QX[ORLSTNMXL	MLSZPTLQRr	TLU	XNVRP	R[ÔX_RR	QXSNS	TOOPXgRU	\_	NVR	fPQVMNRQNaIJ WXSNS	Xc	[TNRPMT̂Sr	SZOÔMRSr	TLU	R]ZMO[RLNr	MLQ̂ZUML̀	QXSN	Xc	NPTLSOXPNTNMXLr	pVRNVRP	MLQXPOXPTNRU	XP	QXLSZ[RUaIb yRLNT̂	QXSNS	Xc	[TQVMLRP_	TLU	R]ZMO[RLNr	RdQ̂ZSMgR	Xc	VTLU	NXX̂Sr	pVRNVRP	PRLNRU	cPX[	NVR	WXLNPTQNXP	XP	XNVRPSaIe WXSNS	Xc	OPR[MZ[S	cXP	T̂̂	\XLUS	TLU	MLSZPTLQRr	ORP[MN	cRRSr	TLU	ST̂RSr	ZSRr	XP	SM[M̂TP	NTdRSr	UMPRQN̂_	PR̂TNRU	NX	NVR	QVTL̀Ra	TLUIz WXSNS	Xc	SZORPgMSMXL	TLU	cMR̂U	XccMQR	ORPSXLLR̂	UMPRQN̂_	TNNPM\ZNT\̂R	NX	NVR	QVTL̀Rjm	nIbIz	oc	NVR	WXLNPTQNXP	UMST̀PRRS	pMNV	NVR	TUqZSN[RLN	ML	NVR	WXLNPTQN	{M[Rr	NVR	WXLNPTQNXP	[T_	[TtR	T	ŴTM[	ML	TQQXPUTLQR	pMNV	TOÔMQT\̂R	OPXgMSMXLS	Xc	fPNMQ̂R	|}jm	nIbI~	KOXL	PRQRMON	Xc	T	WXLSNPZQNMXL	WVTL̀R	YMPRQNMgRr	NVR	WXLNPTQNXP	SVT̂̂	OPX[ON̂_	OPXQRRU	pMNV	NVR	QVTL̀R	ML	NVR	sXPt	MLgX̂gRU	TLU	TUgMSR	NVR	fPQVMNRQN	Xc	NVR	WXLNPTQNXPxS	T̀PRR[RLN	XP	UMST̀PRR[RLN	pMNV	NVR	[RNVXUr	Mc	TL_r	OPXgMURU	ML	NVR	WXLSNPZQNMXL	WVTL̀R	YMPRQNMgR	cXP	URNRP[MLML̀	NVR	OPXOXSRU	TUqZSN[RLN	ML	NVR	WXLNPTQN	hZ[	XP	WXLNPTQN	{M[Rjm	nIbIn	f	WXLSNPZQNMXL	WVTL̀R	YMPRQNMgR	SM̀LRU	\_	NVR	WXLNPTQNXP	MLUMQTNRS	NVR	WXLNPTQNXPxS	T̀PRR[RLN	NVRPRpMNVr	MLQ̂ZUML̀	TUqZSN[RLN	ML	WXLNPTQN	hZ[	TLU	WXLNPTQN	{M[R	XP	NVR	[RNVXU	cXP	URNRP[MLML̀	NVR[j	hZQV	T̀PRR[RLN	SVT̂̂	\R	RccRQNMgR	M[[RUMTNR̂_	TLU	SVT̂̂	\R	PRQXPURU	TS	T	WVTL̀R	�PURPjm	nIbI�	oc	NVR	WXLNPTQNXP	UXRS	LXN	PRSOXLU	OPX[ON̂_	XP	UMST̀PRRS	pMNV	NVR	[RNVXU	cXP	TUqZSN[RLN	ML	NVR	WXLNPTQN	hZ[r	NVR	fPQVMNRQN	SVT̂̂	URNRP[MLR	NVR	[RNVXU	TLU	NVR	TUqZSN[RLN	XL	NVR	\TSMS	Xc	PRTSXLT\̂R	RdORLUMNZPRS	TLU	STgML̀S	Xc	NVXSR	ORPcXP[ML̀	NVR	sXPt	TNNPM\ZNT\̂R	NX	NVR	QVTL̀Rr	MLQ̂ZUML̀r	ML	QTSR	Xc	TL	MLQPRTSR	ML	NVR	WXLNPTQN	hZ[r	TL	T[XZLN	cXP	XgRPVRTU	TLU	OPXcMN	TS	SRN	cXPNV	ML	NVR	f̀PRR[RLNr	XP	Mc	LX	SZQV	T[XZLN	MS	SRN	cXPNV	ML	NVR	f̀PRR[RLNr	T	PRTSXLT\̂R	T[XZLNj	oL	SZQV	QTSRr	TLU	T̂SX	ZLURP	hRQNMXL	ijkjkjkr	NVR	WXLNPTQNXP	SVT̂̂	tRRO	TLU	OPRSRLNr	ML	SZQV	cXP[	TS	NVR	fPQVMNRQN	[T_	OPRSQPM\Rr	TL	MNR[MuRU	TQQXZLNML̀	NX̀RNVRP	pMNV	TOOPXOPMTNR	SZOOXPNML̀	UTNTj	KL̂RSS	XNVRPpMSR	OPXgMURU	ML	NVR	WXLNPTQN	YXQZ[RLNSr	QXSNS	cXP	NVR	OZPOXSRS	Xc	NVMS	hRQNMXL	ijkji	SVT̂̂	\R	̂M[MNRU	NX	NVR	cX̂̂XpML̀v�� WXSNS	Xc	̂T\XPr	MLQ̂ZUML̀	SXQMT̂	SRQZPMN_r	X̂U	T̀R	TLU	ZLR[ÔX_[RLN	MLSZPTLQRr	cPML̀R	\RLRcMNS	PR]ZMPRU	\_	T̀PRR[RLN	XP	QZSNX[r	TLU	pXPtRPSx	QX[ORLSTNMXL	MLSZPTLQRa�� WXSNS	Xc	[TNRPMT̂Sr	RdQ̂ZSMgR	Xc	UPM̂̂	\MNSr	STp	\̂TURSr	[TLZT̂	TLU	OXpRP	VTLU	NXX̂Sr	pVRNVRP	MLQXPOXPTNRU	XP	QXLSZ[RUa	TLU	RdQ̂ZSMgR	Xc	NPZQtML̀r	cZR̂	TLU	UR̂MgRP_	QXSNS	MLQ̂ZUML̀	UPMgRPxS	NM[Rj�� yRLNT̂	QXSNS	Xc	VRTg_	[TQVMLRP_	TLU	R]ZMO[RLNr	RdQ̂ZSMgR	Xc	[TLZT̂	TLU	OXpRP	VTLU	NXX̂Sr	pVRNVRP	PRLNRU	cPX[	NVR	QXLNPTQNXP	XP	XNVRPSja�� WXSNS	Xc	OPR[MZ[S	cXP	T̂̂	\XLUS	TLU	MLSZPTLQRr	ORP[MN	cRRSr	TLU	ST̂RSr	ZSR	XP	SM[M̂TP	NTdRS	PR̂TNRU	NX	NVR	sXPta	TLUijkj�j|	oL	hZ\OTPT̀PTOV	ijkjir	NVR	T̂̂XpTLQR	cXP	NVR	QX[\MLRU	XgRPVRTU	TLU	OPXcMN	MLQ̂ZURU	ML	NVR	NXNT̂	QXSN	NX	NVR	�pLRP	SVT̂̂	\R	\TSRU	XL	NVR	cX̂̂XpML̀	SQVRUẐRv|j �XP	NVR	WXLNPTQNXPr	cXP	sXPt	ORPcXP[RU	\_	NVR	WXLNPTQNXPxS	XpL	cXPQRSr	[TdM[Z[	|}	ORPQRLN	Xc	NVR	UMPRQN	QXSNj�j �XP	NVR	WXLNPTQNXPr	cXP	sXPt	ORPcXP[RU	\_	NVR	WXLNPTQNXPxS	hZ\QXLNPTQNXPr	[TdM[Z[	i	ORPQRLN	Xc	NVR	T[XZLN	UZR	NVR	hZ\QXLNPTQNXPjkj �XP	RTQV	hZ\QXLNPTQNXP	XP	hZ\�SZ\QXLNPTQNXP	MLgX̂gRUr	cXP	sXPt	ORPcXP[RU	\_	NVTN	hZ\QXLNPTQNXPxS	XP	hZ\�SZ\QXLNPTQNXPxS	XpL	cXPQRSr	[TdM[Z[	|}	ORPQRLN	Xc	NVR	UMPRQN	QXSNj
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IJ KLM	NOPQ	RSTPLUVMOPVLMW	XLM	YLMZ	[NMXLM\N]	T̂	VQN	RSTPLUVMOPVLM_̀	RSTàSTPLUVMOPVLM̀W	\Obc\S\	d	[NMPNUV	LX	VQN	O\LSUV	]SN	VQN	RSTàSTPLUVMOPVLMJdJ eL̀V	VL	fQcPQ	LgNMQNO]	OU]	[MLXcV	c̀	VL	TN	O[[hcN]	̀QOhh	TN	]NVNM\cUN]	cU	OPPLM]OUPN	fcVQ	RST[OMOiMO[Q	jJkJlJlJ mU	LM]NM	VL	XOPchcVOVN	PQNPZcUi	LX	nSLVOVcLÙ	XLM	NbVMÒ	LM	PMN]cV̀W	Ohh	[ML[L̀Oh̀W	NbPN[V	VQL̀N	̀L	\cULM	VQOV	VQNcM	[ML[McNV̂	POU	TN	̀NNU	T̂	cÙ[NPVcLUW	̀QOhh	TN	OPPL\[OUcN]	T̂	O	PL\[hNVN	cVN\coOVcLU	LX	PL̀V̀	cUPhS]cUi	hOTLMW	\OVNMcOh̀	OU]	RSTPLUVMOPV̀J	pOTLM	OU]	\OVNMcOh̀	̀QOhh	TN	cVN\coN]	cU	VQN	\OUUNM	[MǸPMcTN]	OTLgNJ	YQNMN	\OqLM	PL̀V	cVN\̀	OMN	RSTPLUVMOPV̀W	VQN̂	̀QOhh	TN	cVN\coN]	Oh̀LJr	stutv	wQN	O\LSUV	LX	PMN]cV	VL	TN	OhhLfN]	T̂	VQN	eLUVMOPVLM	VL	VQN	xfUNM	XLM	O	]NhNVcLU	LM	PQOUiN	VQOV	MǸShV̀	cU	O	UNV	]NPMNÒN	cU	VQN	eLUVMOPV	RS\	̀QOhh	TN	OPVSOh	UNV	PL̀V	Ò	PLUXcM\N]	T̂	VQN	yMPQcVNPVJ	YQNU	TLVQ	O]]cVcLÙ	OU]	PMN]cV̀	PLgNMcUi	MNhOVN]	YLMZ	LM	̀ST̀VcVSVcLÙ	OMN	cUgLhgN]	cU	O	PQOUiNW	VQN	OhhLfOUPN	XLM	LgNMQNO]	OU]	[MLXcV	̀QOhh	TN	XciSMN]	LU	VQN	TÒc̀	LX	UNV	cUPMNÒNW	cX	OÛW	fcVQ	MǸ[NPV	VL	VQOV	PQOUiNJr	stutz	{NU]cUi	XcUOh	]NVNM\cUOVcLU	LX	VQN	VLVOh	PL̀V	LX	O	eLÙVMSPVcLU	eQOUiN	|cMNPVcgN	VL	VQN	xfUNMW	VQN	eLUVMOPVLM	\Ô	MNnSǸV	[Ô\NUV	XLM	YLMZ	PL\[hNVN]	SU]NM	VQN	eLÙVMSPVcLU	eQOUiN	|cMNPVcgN	cU	y[[hcPOVcLÙ	XLM	{Ô\NUVJ	wQN	yMPQcVNPV	fchh	\OZN	OU	cUVNMc\	]NVNM\cUOVcLU	XLM	[SM[L̀Ǹ	LX	\LUVQĥ	PNMVcXcPOVcLU	XLM	[Ô\NUV	XLM	VQL̀N	PL̀V̀	OU]	PNMVcX̂	XLM	[Ô\NUV	VQN	O\LSUV	VQOV	VQN	yMPQcVNPV	]NVNM\cUǸW	cU	VQN	yMPQcVNPV_̀	[MLXǸ̀cLUOh	qS]i\NUVW	VL	TN	MNÒLUOTĥ	qS̀VcXcN]J	wQN	yMPQcVNPV_̀	cUVNMc\	]NVNM\cUOVcLU	LX	PL̀V	̀QOhh	O]qS̀V	VQN	eLUVMOPV	RS\	LU	VQN	̀O\N	TÒc̀	Ò	O	eQOUiN	xM]NMW	̀STqNPV	VL	VQN	MciQV	LX	NcVQNM	[OMV̂	VL	]c̀OiMNN	OU]	Ò̀NMV	O	ehOc\	cU	OPPLM]OUPN	fcVQ	yMVcPhN	}dJr	stut~�	YQNU	VQN	xfUNM	OU]	eLUVMOPVLM	OiMNN	fcVQ	O	]NVNM\cUOVcLU	\O]N	T̂	VQN	yMPQcVNPV	PLUPNMUcUi	VQN	O]qS̀V\NUV̀	cU	VQN	eLUVMOPV	RS\	OU]	eLUVMOPV	wc\NW	LM	LVQNMfc̀N	MNOPQ	OiMNN\NUV	S[LU	VQN	O]qS̀V\NUV̀W	̀SPQ	OiMNN\NUV	̀QOhh	TN	NXXNPVcgN	c\\N]cOVNĥ	OU]	VQN	yMPQcVNPV	fchh	[MN[OMN	O	eQOUiN	xM]NMJ	eQOUiN	xM]NM̀	\Ô	TN	c̀̀SN]	XLM	Ohh	LM	OÛ	[OMV	LX	O	eLÙVMSPVcLU	eQOUiN	|cMNPVcgNJr	st�	�����	�������	��	���	����wQN	yMPQcVNPV	\Ô	LM]NM	\cULM	PQOUiǸ	cU	VQN	YLMZ	VQOV	OMN	PLÙc̀VNUV	fcVQ	VQN	cUVNUV	LX	VQN	eLUVMOPV	|LPS\NUV̀	OU]	]L	ULV	cUgLhgN	OU	O]qS̀V\NUV	cU	VQN	eLUVMOPV	RS\	LM	OU	NbVNÙcLU	LX	VQN	eLUVMOPV	wc\NJ	wQN	yMPQcVNPV_̀	LM]NM	XLM	\cULM	PQOUiǸ	̀QOhh	TN	cU	fMcVcUiJ	mX	VQN	eLUVMOPVLM	TNhcNgǸ	VQOV	VQN	[ML[L̀N]	\cULM	PQOUiN	cU	VQN	YLMZ	fchh	OXXNPV	VQN	eLUVMOPV	RS\	LM	eLUVMOPV	wc\NW	VQN	eLUVMOPVLM	̀QOhh	ULVcX̂	VQN	yMPQcVNPV	OU]	̀QOhh	ULV	[MLPNN]	VL	c\[hN\NUV	VQN	PQOUiN	cU	VQN	YLMZJ	mX	VQN	eLUVMOPVLM	[NMXLM\̀	VQN	YLMZ	̀NV	XLMVQ	cU	VQN	yMPQcVNPV_̀	LM]NM	XLM	O	\cULM	PQOUiN	fcVQLSV	[McLM	ULVcPN	VL	VQN	yMPQcVNPV	VQOV	̀SPQ	PQOUiN	fchh	OXXNPV	VQN	eLUVMOPV	RS\	LM	eLUVMOPV	wc\NW	VQN	eLUVMOPVLM	fOcgǸ	OÛ	O]qS̀V\NUV	VL	VQN	eLUVMOPV	RS\	LM	NbVNÙcLU	LX	VQN	eLUVMOPV	wc\NJ�������	v			����r	vt~	�����������r	vt~t~	�UhǸ̀	LVQNMfc̀N	[MLgc]N]W	eLUVMOPV	wc\N	c̀	VQN	[NMcL]	LX	Vc\NW	cUPhS]cUi	OSVQLMcoN]	O]qS̀V\NUV̀W	OhhLVVN]	cU	VQN	eLUVMOPV	|LPS\NUV̀	XLM	RST̀VOUVcOh	eL\[hNVcLU	LX	VQN	YLMZJr	vt~t�	wQN	]OVN	LX	PL\\NUPN\NUV	LX	VQN	YLMZ	c̀	VQN	]OVN	ǸVOThc̀QN]	cU	VQN	yiMNN\NUVJr	vt~tu	wQN	]OVN	LX	RST̀VOUVcOh	eL\[hNVcLU	c̀	VQN	]OVN	PNMVcXcN]	T̂	VQN	yMPQcVNPV	cU	OPPLM]OUPN	fcVQ	RNPVcLU	�J�Jr	vt~t�	wQN	VNM\	�]Ô�	Ò	S̀N]	cU	VQN	eLUVMOPV	|LPS\NUV̀	̀QOhh	\NOU	POhNU]OM	]Ô	SUhǸ̀	LVQNMfc̀N	̀[NPcXcPOhĥ	]NXcUN]Jr	vt�	��������	���	���� �����r	vt�t~	wc\N	hc\cV̀	̀VOVN]	cU	VQN	eLUVMOPV	|LPS\NUV̀	OMN	LX	VQN	Ǹ̀NUPN	LX	VQN	eLUVMOPVJ	¡̂	NbNPSVcUi	VQN	yiMNN\NUVW	VQN	eLUVMOPVLM	PLUXcM\̀	VQOV	VQN	eLUVMOPV	wc\N	c̀	O	MNÒLUOThN	[NMcL]	XLM	[NMXLM\cUi	VQN	YLMZJr	vt�t�	wQN	eLUVMOPVLM	̀QOhh	ULV	ZULfcUiĥW	NbPN[V	T̂	OiMNN\NUV	LM	cÙVMSPVcLU	LX	VQN	xfUNM	cU	fMcVcUiW	PL\\NUPN	VQN	YLMZ	[McLM	VL	VQN	NXXNPVcgN	]OVN	LX	cÙSMOUPN	MNnScMN]	VL	TN	XSMUc̀QN]	T̂	VQN	eLUVMOPVLM	OU]	xfUNMJr	vt�tu	wQN	eLUVMOPVLM	̀QOhh	[MLPNN]	Nb[N]cVcLS̀ĥ	fcVQ	O]NnSOVN	XLMPǸ	OU]	̀QOhh	OPQcNgN	RST̀VOUVcOh	eL\[hNVcLU	fcVQcU	VQN	eLUVMOPV	wc\NJr	�J¢JImU	UL	PÒN	̀QOhh	VQN	eLUVMOPVLM	]NhÔ	VQN	[MLiMǸ̀	LX	VQN	fLMZW	LM	OÛ	[OMV	VQNMNLXW	LU	OPPLSUV	LX	PQOUiǸ	
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IJ	KLM	NOPQ	OP	RISTUKMS	VWUSMR	XY	TPOTOSMR	OP	OPRMPMR	VLWJZMS	IJ	KLM	NOPQ[	OP	WJY	RISTUKMS	OP	RISWZPMM\MJKS	WS	KO	KLM	M]UIKWX̂M	_ŴUM	Ò	KLM	VLWJZMSab	cde	fghijk	ilm	nopglkqrlk	rs	tqugb	cdedv	ẁ	KLM	xOJKPWVKOP	IS	RM̂WYMR	WK	WJY	KI\M	IJ	KLM	VO\\MJVM\MJK	OP	TPOZPMSS	Ò	KLM	yOPQ	XY	z{|	WJ	WVK	OP	JMẐMVK	Ò	KLM	}NJMP	OP	~PVLIKMVK[	Ò	WJ	M\T̂OYMM	Ò	MIKLMP[	OP	Ò	W	�MTWPWKM	xOJKPWVKOP�	z�|	XY	VLWJZMS	OPRMPMR	IJ	KLM	yOPQ�	z�|	XY	̂WXOP	RISTUKMS[	̀IPM[	UJUSUŴ	RM̂WY	IJ	RM̂I_MPIMS[	UJW_OIRWX̂M	VWSUŴKIMS[	WR_MPSM	NMWKLMP	VOJRIKIOJS	ROVU\MJKMR	IJ	WVVOPRWJVM	NIKL	�MVKIOJ	{�a{a�a�[	OP	OKLMP	VWUSMS	XMYOJR	KLM	xOJKPWVKOP�S	VOJKPÔ�	z�|	XY	RM̂WY	WUKLOPI�MR	XY	KLM	}NJMP	TMJRIJZ	\MRIWKIOJ	WJR	XIJRIJZ	RISTUKM	PMSÔUKIOJ�	OP	z�|	XY	OKLMP	VWUSMS	KLWK	KLM	xOJKPWVKOP	WSSMPKS[	WJR	KLM	~PVLIKMVK	RMKMP\IJMS[	�USKÌY	RM̂WY[	KLMJ	KLM	xOJKPWVK	�I\M	SLŴ̂	XM	M�KMJRMR	̀OP	SUVL	PMWSOJWX̂M	KI\M	WS	KLM	~PVLIKMVK	\WY	RMKMP\IJMab	cded�	x̂WI\S	PM̂WKIJZ	KO	KI\M	SLŴ̂	XM	\WRM	IJ	WVVOPRWJVM	NIKL	WTT̂IVWX̂M	TPO_ISIOJS	Ò	~PKIV̂M	{�ab	cdede	�LIS	�MVKIOJ	�a�	ROMS	JOK	TPMV̂URM	PMVO_MPY	Ò	RW\WZMS	̀OP	RM̂WY	XY	MIKLMP	TWPKY	UJRMP	OKLMP	TPO_ISIOJS	Ò	KLM	xOJKPWVK	�OVU\MJKSa��t���n	�			����n�t�	��f	�����nt���b	�dv	�rlp�i�p	��ub	�dvdv	�LM	xOJKPWVK	�U\	IS	SKWKMR	IJ	KLM	~ZPMM\MJK	WJR[	IJV̂URIJZ	WUKLOPI�MR	WR�USK\MJKS[	IS	KLM	KOKŴ	W\OUJK	TWYWX̂M	XY	KLM	}NJMP	KO	KLM	xOJKPWVKOP	̀OP	TMP̀OP\WJVM	Ò	KLM	yOPQ	UJRMP	KLM	xOJKPWVK	�OVU\MJKSab	�dvd�	ẁ	UJIK	TPIVMS	WPM	SKWKMR	IJ	KLM	xOJKPWVK	�OVU\MJKS	OP	SUXSM]UMJK̂Y	WZPMMR	UTOJ[	WJR	Ì	]UWJKIKIMS	OPIZIJŴ̂Y	VOJKM\T̂WKMR	WPM	\WKMPIŴ̂Y	VLWJZMR	SO	KLWK	WTT̂IVWKIOJ	Ò	SUVL	UJIK	TPIVMS	KO	KLM	WVKUŴ	]UWJKIKIMS	VWUSMS	SUXSKWJKIŴ	IJM]UIKY	KO	KLM	}NJMP	OP	xOJKPWVKOP[	KLM	WTT̂IVWX̂M	UJIK	TPIVMS	SLŴ̂	XM	M]UIKWX̂Y	WR�USKMRab	�d�	���gm�hg	rs	�ih�gkyLMPM	KLM	xOJKPWVK	IS	XWSMR	OJ	W	SKITÛWKMR	SU\	OP	�UWPWJKMMR	 W�I\U\	¡PIVM[	KLM	xOJKPWVKOP	SLŴ̂	SUX\IK	W	SVLMRÛM	Ò	_ŴUMS	KO	KLM	~PVLIKMVK	XM̀OPM	KLM	̀IPSK	~TT̂IVWKIOJ	̀OP	¡WY\MJK[	Ŵ̂OVWKIJZ	KLM	MJKIPM	xOJKPWVK	�U\	KO	KLM	_WPIOUS	TOPKIOJS	Ò	KLM	yOPQa	�LM	SVLMRÛM	Ò	_ŴUMS	SLŴ̂	XM	TPMTWPMR	IJ	KLM	̀OP\[	WJR	SUTTOPKMR	XY	KLM	RWKW	KO	SUXSKWJKIWKM	IKS	WVVUPWVY[	PM]UIPMR	XY	KLM	~PVLIKMVKa	�LIS	SVLMRÛM[	UĴMSS	OX�MVKMR	KO	XY	KLM	~PVLIKMVK[	SLŴ̂	XM	USMR	WS	W	XWSIS	̀OP	PM_IMNIJZ	KLM	xOJKPWVKOP�S	~TT̂IVWKIOJS	̀OP	¡WY\MJKa	~JY	VLWJZMS	KO	KLM	SVLMRÛM	Ò	_ŴUMS	SLŴ̂	XM	SUX\IKKMR	KO	KLM	~PVLIKMVK	WJR	SUTTOPKMR	XY	SUVL	RWKW	KO	SUXSKWJKIWKM	IKS	WVVUPWVY	WS	KLM	~PVLIKMVK	\WY	PM]UIPM[	WJR	UĴMSS	OX�MVKMR	KO	XY	KLM	~PVLIKMVK[	SLŴ̂	XM	USMR	WS	W	XWSIS	̀OP	PM_IMNIJZ	KLM	xOJKPWVKOP�S	SUXSM]UMJK	~TT̂IVWKIOJS	̀OP	¡WY\MJKab	�de	�¢¢hq�ipqrlk	sr�	�ijuglpb	�dedv	~K	̂MWSK	KMJ	RWYS	XM̀OPM	KLM	RWKM	MSKWX̂ISLMR	̀OP	MWVL	TPOZPMSS	TWY\MJK[	KLM	xOJKPWVKOP	SLŴ̂	SUX\IK	KO	KLM	~PVLIKMVK	WJ	IKM\I�MR	~TT̂IVWKIOJ	̀OP	¡WY\MJK	TPMTWPMR	IJ	WVVOPRWJVM	NIKL	KLM	SVLMRÛM	Ò	_ŴUMS[	Ì	PM]UIPMR	UJRMP	�MVKIOJ	£a�[	̀OP	VO\T̂MKMR	TOPKIOJS	Ò	KLM	yOPQa	�LM	WTT̂IVWKIOJ	SLŴ̂	XM	JOKWPI�MR[	Ì	PM]UIPMR[	WJR	SUTTOPKMR	XY	Ŵ̂	RWKW	SUXSKWJKIWKIJZ	KLM	xOJKPWVKOP�S	PIZLK	KO	TWY\MJK	KLWK	KLM	}NJMP	OP	~PVLIKMVK	PM]UIPM[	SUVL	WS	VOTIMS	Ò	PM]UISIKIOJS[	WJR	PM̂MWSMS	WJR	NWI_MPS	Ò	̂IMJS	̀PO\	�UXVOJKPWVKOPS	WJR	SUTT̂IMPS[	WJR	SLŴ̂	PM̀̂MVK	PMKWIJWZM	Ì	TPO_IRMR	̀OP	IJ	KLM	xOJKPWVK	�OVU\MJKSa	�LM	̀OP\	Ò	~TT̂IVWKIOJ	̀OP	¡WY\MJK	SLŴ̂	XM	W	JOKWPI�MR	~w~	�OVU\MJK	�¤¥�[	~TT̂IVWKIOJ	WJR	xMPKÌIVWKIOJ	̀OP	¡WY\MJK[	SUTTOPKMR	XY	~w~	�OVU\MJK	�¤¥�[	xOJKIJUWKIOJ	�LMMKab	�dedvdv	~S	TPO_IRMR	IJ	�MVKIOJ	¤a�a£[	SUVL	WTT̂IVWKIOJS	\WY	IJV̂URM	PM]UMSKS	̀OP	TWY\MJK	OJ	WVVOUJK	Ò	VLWJZMS	IJ	KLM	yOPQ	KLWK	LW_M	XMMJ	TPOTMP̂Y	WUKLOPI�MR	XY	xOJSKPUVKIOJ	xLWJZM	�IPMVKI_MS[	OP	XY	IJKMPI\	RMKMP\IJWKIOJS	Ò	KLM	~PVLIKMVK[	XUK	JOK	YMK	IJV̂URMR	IJ	xLWJZM	}PRMPSab	�dedvd�	~TT̂IVWKIOJS	̀OP	¡WY\MJK	SLŴ̂	JOK	IJV̂URM	PM]UMSKS	̀OP	TWY\MJK	̀OP	TOPKIOJS	Ò	KLM	yOPQ	̀OP	NLIVL	KLM	xOJKPWVKOP	ROMS	JOK	IJKMJR	KO	TWY	W	�UXVOJKPWVKOP	OP	SUTT̂IMP[	UĴMSS	SUVL	yOPQ	LWS	XMMJ	TMP̀OP\MR	XY	OKLMPS	NLO\	KLM	xOJKPWVKOP	IJKMJRS	KO	TWYab	£a�a{a�¦JKÎ	�UXSKWJKIŴ	xO\T̂MKIOJ[	KLM	}NJMP	SLŴ̂	TWY	JIJMKY§̀I_M	TMPVMJK	z£�̈ |	Ò	KLM	W\OUJK	RUM	KLM	xOJKPWVKOP	OJ	WVVOUJK	Ò	TPOZPMSS	TWY\MJKSab	�ded�	¦ĴMSS	OKLMPNISM	TPO_IRMR	IJ	KLM	xOJKPWVK	�OVU\MJKS[	TWY\MJKS	SLŴ̂	XM	\WRM	OJ	WVVOUJK	Ò	\WKMPIŴS	WJR	M]UIT\MJK	RM̂I_MPMR	WJR	SUIKWX̂Y	SKOPMR	WK	KLM	SIKM	̀OP	SUXSM]UMJK	IJVOPTOPWKIOJ	IJ	KLM	yOPQa	ẁ	WTTPO_MR	IJ	WR_WJVM	XY	KLM	}NJMP[	TWY\MJK	\WY	SI\ÎWP̂Y	XM	\WRM	̀OP	\WKMPIŴS	WJR	M]UIT\MJK	SUIKWX̂Y	SKOPMR	Ò̀	KLM	SIKM	WK	W	̂OVWKIOJ	
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IJKLLM	NOPQ	RQ	SKRTRQJU	VIWXLQT	YPK	XITLKRIZ[	IQM	L\NROXLQT	[TPKLM	PQ	PK	PYY	T]L	[RTL	[]IZZ	̂L	_PQMRTRPQLM	NOPQ	_PXOZRIQ_L	̂W	T]L	̀PQTKI_TPK	SRT]	OKP_LMNKL[	[ITR[YI_TPKW	TP	T]L	aSQLK	TP	L[TÎZR[]	T]L	aSQLKb[	TRTZL	TP	[N_]	XITLKRIZ[	IQM	L\NROXLQT	PK	PT]LKSR[L	OKPTL_T	T]L	aSQLKb[	RQTLKL[Tc	IQM	[]IZZ	RQ_ZNML	T]L	_P[T[	PY	IOOZR_ÎZL	RQ[NKIQ_Lc	[TPKIJLc	IQM	TKIQ[OPKTITRPQ	TP	T]L	[RTLc	YPK	[N_]	XITLKRIZ[	IQM	L\NROXLQT	[TPKLM	PYY	T]L	[RTLUd	efgfhfi	VKP_LMNKL[	KL\NRKLM	̂W	aSQLK	[]IZZ	RQ_ZNMLc	̂NT	IKL	QPT	QL_L[[IKRZW	ZRXRTLM	TPc	[N̂XR[[RPQ	̂W	T]L	P̀QTKI_TPK	TP	T]L	jK_]RTL_T	PY	̂RZZ[	PY	[IZL	IQM	̂RZZ[	PY	ZIMRQJ	YPK	[N_]	XITLKRIZ[	IQM	L\NROXLQTc	OKPkR[RPQ	PY	POOPKTNQRTW	YPK	jK_]RTL_Tb[	kR[NIZ	kLKRYR_ITRPQ	T]IT	[N_]	XITLKRIZ[	IQM	L\NROXLQT	IKL	RQ	YI_T	RQ	[TPKIJLc	IQMc	RY	[TPKLM	PYYl[RTLc	[N̂XR[[RPQ	̂W	T]L	̀PQTKI_TPK	PY	kLKRYR_ITRPQ	T]IT	[N_]	XITLKRIZ[	IQM	L\NROXLQT	IKL	[TPKLM	RQ	I	P̂QMLM	SIKL]PN[LUd	efgfhfh	jZZ	[N_]	XITLKRIZ[	IQM	L\NROXLQTc	RQ_ZNMRQJ	XITLKRIZ[	IQM	L\NROXLQT	[TPKLM	PQl[RTL	̂NT	QPT	WLT	RQ_PKOPKITLM	RQTP	T]L	mPKnc	NOPQ	S]R_]	OIKTRIZ	OIWXLQT[	]IkL	̂LLQ	XIML	[]IZZ	̂L_PXL	T]L	OKPOLKTW	PY	T]L	aSQLKc	N̂T	T]L	_IKL	IQM	OKPTL_TRPQ	PY	[N_]	XITLKRIZ[	IQM	L\NROXLQT	[]IZZ	KLXIRQ	T]L	KL[OPQ[R̂RZRTW	PY	T]L	̀PQTKI_TPK	NQTRZ	RQ_PKOPKITRPQ	RQTP	T]L	mPKnc	RQ_ZNMRQJ	XIRQTIRQRQJ	RQ[NKIQ_L	_PkLKIJL	PQ	I	KLOZI_LXLQT	_P[T	̂I[R[	SRT]PNT	kPZNQTIKW	MLMN_TR̂ZLUd	efgfg	o]L	̀PQTKI_TPK	SIKKIQT[	T]IT	TRTZL	TP	IZZ	mPKn	_PkLKLM	̂W	IQ	jOOZR_ITRPQ	YPK	VIWXLQT	SRZZ	OI[[	TP	T]L	aSQLK	QP	ZITLK	T]IQ	T]L	TRXL	PY	OIWXLQTU	o]L	̀PQTKI_TPK	YNKT]LK	SIKKIQT[	T]IT	NOPQ	[N̂XRTTIZ	PY	IQ	jOOZR_ITRPQ	YPK	VIWXLQT	IZZ	mPKn	YPK	S]R_]	̀LKTRYR_ITL[	YPK	VIWXLQT	]IkL	̂LLQ	OKLkRPN[ZW	R[[NLM	IQM	OIWXLQT[	KL_LRkLM	YKPX	T]L	aSQLK	[]IZZc	TP	T]L	̂L[T	PY	T]L	̀PQTKI_TPKb[	nQPSZLMJLc	RQYPKXITRPQc	IQM	̂LZRLYc	̂L	YKLL	IQM	_ZLIK	PY	ZRLQ[c	_ZIRX[c	[L_NKRTW	RQTLKL[T[c	PK	LQ_NX̂ KIQ_L[c	RQ	YIkPK	PY	T]L	̀PQTKI_TPKc	pN̂_PQTKI_TPK[c	[NOOZRLK[c	PK	PT]LK	OLK[PQ[	PK	LQTRTRL[	T]IT	OKPkRMLM	ZÎPKc	XITLKRIZ[c	IQM	L\NROXLQT	KLZITRQJ	TP	T]L	mPKnUd	efq	rstuvwvxyusz	w{t	|y}~s�ud	efqfi	o]L	jK_]RTL_T	SRZZc	SRT]RQ	[LkLQ	MIW[	IYTLK	KL_LROT	PY	T]L	̀PQTKI_TPKb[	jOOZR_ITRPQ	YPK	VIWXLQTc	LRT]LK	���	R[[NL	TP	T]L	aSQLK	I	̀LKTRYR_ITL	YPK	VIWXLQT	RQ	T]L	YNZZ	IXPNQT	PY	T]L	jOOZR_ITRPQ	YPK	VIWXLQTc	SRT]	I	_POW	TP	T]L	P̀QTKI_TPK�	PK	���	R[[NL	TP	T]L	aSQLK	I	̀LKTRYR_ITL	YPK	VIWXLQT	YPK	[N_]	IXPNQT	I[	T]L	jK_]RTL_T	MLTLKXRQL[	R[	OKPOLKZW	MNLc	IQM	QPTRYW	T]L	̀PQTKI_TPK	IQM	aSQLK	PY	T]L	jK_]RTL_Tb[	KLI[PQ[	YPK	SRT]]PZMRQJ	_LKTRYR_ITRPQ	RQ	OIKT	I[	OKPkRMLM	RQ	pL_TRPQ	�U�U��	PK	���	SRT]]PZM	_LKTRYR_ITRPQ	PY	T]L	LQTRKL	jOOZR_ITRPQ	YPK	VIWXLQTc	IQM	QPTRYW	T]L	̀PQTKI_TPK	IQM	aSQLK	PY	T]L	jK_]RTL_Tb[	KLI[PQ	YPK	SRT]]PZMRQJ	_LKTRYR_ITRPQ	RQ	S]PZL	I[	OKPkRMLM	RQ	pL_TRPQ	�U�U�Ud	efqfh	o]L	R[[NIQ_L	PY	I	̀LKTRYR_ITL	YPK	VIWXLQT	SRZZ	_PQ[TRTNTL	I	KLOKL[LQTITRPQ	̂W	T]L	jK_]RTL_T	TP	T]L	aSQLKc	̂I[LM	PQ	T]L	jK_]RTL_Tb[	LkIZNITRPQ	PY	T]L	mPKn	IQM	T]L	MITI	RQ	T]L	jOOZR_ITRPQ	YPK	VIWXLQTc	T]ITc	TP	T]L	̂L[T	PY	T]L	jK_]RTL_Tb[	nQPSZLMJLc	RQYPKXITRPQc	IQM	̂LZRLYc	T]L	mPKn	]I[	OKPJKL[[LM	TP	T]L	OPRQT	RQMR_ITLMc	T]L	\NIZRTW	PY	T]L	mPKn	R[	RQ	I__PKMIQ_L	SRT]	T]L	̀PQTKI_T	�P_NXLQT[c	IQM	T]IT	T]L	̀PQTKI_TPK	R[	LQTRTZLM	TP	OIWXLQT	RQ	T]L	IXPNQT	_LKTRYRLMU	o]L	YPKLJPRQJ	KLOKL[LQTITRPQ[	IKL	[N̂�L_T	TP	IQ	LkIZNITRPQ	PY	T]L	mPKn	YPK	_PQYPKXIQ_L	SRT]	T]L	̀PQTKI_T	�P_NXLQT[	NOPQ	pN̂[TIQTRIZ	̀PXOZLTRPQc	TP	KL[NZT[	PY	[N̂[L\NLQT	TL[T[	IQM	RQ[OL_TRPQ[c	TP	_PKKL_TRPQ	PY	XRQPK	MLkRITRPQ[	YKPX	T]L	̀PQTKI_T	�P_NXLQT[	OKRPK	TP	_PXOZLTRPQc	IQM	TP	[OL_RYR_	\NIZRYR_ITRPQ[	L�OKL[[LM	̂W	T]L	jK_]RTL_TU	�PSLkLKc	T]L	R[[NIQ_L	PY	I	̀LKTRYR_ITL	YPK	VIWXLQT	SRZZ	QPT	̂L	I	KLOKL[LQTITRPQ	T]IT	T]L	jK_]RTL_T	]I[	���	XIML	L�]IN[TRkL	PK	_PQTRQNPN[	PQl[RTL	RQ[OL_TRPQ[	TP	_]L_n	T]L	\NIZRTW	PK	\NIQTRTW	PY	T]L	mPKn�	���	KLkRLSLM	_PQ[TKN_TRPQ	XLIQ[c	XLT]PM[c	TL_]QR\NL[c	[L\NLQ_L[c	PK	OKP_LMNKL[�	���	KLkRLSLM	_PORL[	PY	KL\NR[RTRPQ[	KL_LRkLM	YKPX	pN̂_PQTKI_TPK[	IQM	[NOOZRLK[	IQM	PT]LK	MITI	KL\NL[TLM	̂W	T]L	aSQLK	TP	[N̂[TIQTRITL	T]L	̀PQTKI_TPKb[	KRJ]T	TP	OIWXLQT�	PK	���	XIML	L�IXRQITRPQ	TP	I[_LKTIRQ	]PS	PK	YPK	S]IT	ONKOP[L	T]L	̀PQTKI_TPK	]I[	N[LM	XPQLW	OKLkRPN[ZW	OIRM	PQ	I__PNQT	PY	T]L	̀PQTKI_T	pNXUd	ef�	�sxvzv{�z	u{	�vu��{��	rstuvwvxyuv{�d	ef�fi	o]L	jK_]RTL_T	XIW	SRT]]PZM	I	̀LKTRYR_ITL	YPK	VIWXLQT	RQ	S]PZL	PK	RQ	OIKTc	TP	T]L	L�TLQT	KLI[PQÎZW	QL_L[[IKW	TP	OKPTL_T	T]L	aSQLKc	RY	RQ	T]L	jK_]RTL_Tb[	PORQRPQ	T]L	KLOKL[LQTITRPQ[	TP	T]L	aSQLK	KL\NRKLM	̂W	pL_TRPQ	�U�U�	_IQQPT	̂L	XIMLU	�Y	T]L	jK_]RTL_T	R[	NQÎZL	TP	_LKTRYW	OIWXLQT	RQ	T]L	IXPNQT	PY	T]L	jOOZR_ITRPQc	T]L	jK_]RTL_T	SRZZ	QPTRYW	T]L	P̀QTKI_TPK	IQM	aSQLK	I[	OKPkRMLM	RQ	pL_TRPQ	�U�U�U	�Y	T]L	̀PQTKI_TPK	IQM	jK_]RTL_T	_IQQPT	IJKLL	PQ	I	KLkR[LM	IXPNQTc	T]L	jK_]RTL_T	SRZZ	OKPXOTZW	R[[NL	I	̀LKTRYR_ITL	YPK	VIWXLQT	YPK	T]L	IXPNQT	YPK	S]R_]	T]L	jK_]RTL_T	R[	ÎZL	TP	XInL	[N_]	KLOKL[LQTITRPQ[	TP	T]L	aSQLKU	o]L	jK_]RTL_T	XIW	IZ[P	SRT]]PZM	I	̀LKTRYR_ITL	YPK	VIWXLQT	PKc	̂L_IN[L	PY	[N̂[L\NLQTZW	MR[_PkLKLM	LkRMLQ_Lc	XIW	QNZZRYW	T]L	S]PZL	PK	I	OIKT	PY	I	̀LKTRYR_ITL	YPK	VIWXLQT	OKLkRPN[ZW	R[[NLMc	TP	[N_]	L�TLQT	I[	XIW	̂L	QL_L[[IKW	RQ	T]L	jK_]RTL_Tb[	PORQRPQ	TP	OKPTL_T	T]L	aSQLK	YKPX	ZP[[	YPK	S]R_]	T]L	̀PQTKI_TPK	R[	KL[OPQ[R̂ZLc	RQ_ZNMRQJ	ZP[[	KL[NZTRQJ	YKPX	I_T[	IQM	PXR[[RPQ[	ML[_KR̂LM	RQ	pL_TRPQ	�U�U�c	̂L_IN[L	PYfi MLYL_TRkL	mPKn	QPT	KLXLMRLM�
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IJ KLMNO	PQNKR	STQMUV	WMTXO	YN	NXQVYZQ[TX	X\MOXZSX	MZOMSQKMZ]	PNY[Q[TX	WMTMZ]	YW	V̂SL	STQMUV_	̂ZTXVV	VXŜNMKR	QSSXPKQ[TX	KY	KLX	̀aZXN	MV	PNY\MOXO	[R	KLX	bYZKNQSKYNcId WQMT̂NX	YW	KLX	bYZKNQSKYN	KY	UQeX	PQRUXZKV	PNYPXNTR	KY	f̂[SYZKNQSKYNV	YN	V̂PPTMXNV	WYN	TQ[YN_	UQKXNMQTV	YN	XĝMPUXZKcIh NXQVYZQ[TX	X\MOXZSX	KLQK	KLX	iYNe	SQZZYK	[X	SYUPTXKXO	WYN	KLX	̂ZPQMO	[QTQZSX	YW	KLX	bYZKNQSK	f̂UcIj OQUQ]X	KY	KLX	̀aZXN	YN	Q	fXPQNQKX	bYZKNQSKYNcIk NXQVYZQ[TX	X\MOXZSX	KLQK	KLX	iYNe	aMTT	ZYK	[X	SYUPTXKXO	aMKLMZ	KLX	bYZKNQSK	lMUX_	QZO	KLQK	KLX	̂ZPQMO	[QTQZSX	aŶTO	ZYK	[X	QOXĝQKX	KY	SY\XN	QSK̂QT	YN	TMĝMOQKXO	OQUQ]XV	WYN	KLX	QZKMSMPQKXO	OXTQRc	YNIm NXPXQKXO	WQMT̂NX	KY	SQNNR	ŶK	KLX	iYNe	MZ	QSSYNOQZSX	aMKL	KLX	bYZKNQSK	nYŜUXZKVo	p	qIjIJ	iLXZ	XMKLXN	PQNKR	OMVP̂KXV	KLX	rNSLMKXSKsV	OXSMVMYZ	NX]QNOMZ]	Q	bXNKMWMSQKX	WYN	tQRUXZK	̂ZOXN	fXSKMYZ	uovow_	MZ	aLYTX	YN	MZ	PQNK_	KLQK	PQNKR	UQR	V̂[UMK	Q	bTQMU	MZ	QSSYNOQZSX	aMKL	rNKMSTX	wvop	qIjId	iLXZ	KLX	NXQVYZV	WYN	aMKLLYTOMZ]	SXNKMWMSQKMYZ	QNX	NXUY\XO_	SXNKMWMSQKMYZ	aMTT	[X	UQOX	WYN	QUŶZKV	PNX\MŶVTR	aMKLLXTOop	qIjIh	xW	KLX	rNSLMKXSK	aMKLLYTOV	SXNKMWMSQKMYZ	WYN	PQRUXZK	̂ZOXN	fXSKMYZ	uovowoy_	KLX	̀aZXN	UQR_	QK	MKV	VYTX	YPKMYZ_	MVV̂X	zYMZK	SLXSeV	KY	KLX	bYZKNQSKYN	QZO	KY	QZR	f̂[SYZKNQSKYN	YN	V̂PPTMXN	KY	aLYU	KLX	bYZKNQSKYN	WQMTXO	KY	UQeX	PQRUXZK	WYN	iYNe	PNYPXNTR	PXNWYNUXO	YN	UQKXNMQT	YN	XĝMPUXZK	V̂MKQ[TR	OXTM\XNXOo	xW	KLX	̀aZXN	UQeXV	PQRUXZKV	[R	zYMZK	SLXSe_	KLX	̀aZXN	VLQTT	ZYKMWR	KLX	rNSLMKXSK	QZO	KLX	bYZKNQSKYN	VLQTT	NXWTXSK	V̂SL	PQRUXZK	YZ	MKV	ZX{K	rPPTMSQKMYZ	WYN	tQRUXZKop	uovoyow	|YKaMKLVKQZOMZ]	QZRKLMZ]	Q[Y\X	KY	KLX	SYZKNQNR_	KLX	̀aZXN	LQV	KLX	NM]LK	KY	aMKLLYTO	PQRUXZK	KY	PNYKXSK	MKVXTW	Q]QMZVK	OQUQ]XV	MZŜNNXO	YN	aLMSL	UQR	[X	MZŜNNXO	QV	KLX	NXV̂TK	YW	KLX	bYZKNQSKYNsV	[NXQSL	YN	ZX]TM]XZSX_	MZST̂OMZ]_	[̂K	ZYK	TMUMKXO	KY_	KLX	MKXUV	VXK	WYNKL	MZ	rNKMSTX	uovowop	qIk	}~��~���	}�������p	qIkI�	rWKXN	KLX	rNSLMKXSK	LQV	MVV̂XO	Q	bXNKMWMSQKX	WYN	tQRUXZK_	KLX	̀aZXN	VLQTT	UQeX	PQRUXZK	MZ	KLX	UQZZXN	QZO	aMKLMZ	KLX	KMUX	PNY\MOXO	MZ	KLX	bYZKNQSK	nYŜUXZKV_	QZO	VLQTT	VY	ZYKMWR	KLX	rNSLMKXSKop	qIkIJ	lLX	bYZKNQSKYN	VLQTT	PQR	XQSL	f̂[SYZKNQSKYN_	ZY	TQKXN	KLQZ	VX\XZ	OQRV	QWKXN	NXSXMPK	YW	PQRUXZK	WNYU	KLX	̀aZXN_	KLX	QUŶZK	KY	aLMSL	KLX	f̂[SYZKNQSKYN	MV	XZKMKTXO_	NXWTXSKMZ]	PXNSXZKQ]XV	QSK̂QTTR	NXKQMZXO	WNYU	PQRUXZKV	KY	KLX	bYZKNQSKYN	YZ	QSSŶZK	YW	KLX	f̂[SYZKNQSKYNsV	PYNKMYZ	YW	KLX	iYNeo	lLX	bYZKNQSKYN	VLQTT_	[R	QPPNYPNMQKX	Q]NXXUXZK	aMKL	XQSL	f̂[SYZKNQSKYN_	NXĝMNX	XQSL	f̂[SYZKNQSKYN	KY	UQeX	PQRUXZKV	KY	f̂[�V̂[SYZKNQSKYNV	MZ	Q	VMUMTQN	UQZZXNop	qIkId	lLX	rNSLMKXSK	aMTT_	YZ	NXĝXVK_	ŴNZMVL	KY	Q	f̂[SYZKNQSKYN_	MW	PNQSKMSQ[TX_	MZWYNUQKMYZ	NX]QNOMZ]	PXNSXZKQ]XV	YW	SYUPTXKMYZ	YN	QUŶZKV	QPPTMXO	WYN	[R	KLX	bYZKNQSKYN	QZO	QSKMYZ	KQeXZ	KLXNXYZ	[R	KLX	rNSLMKXSK	QZO	̀aZXN	YZ	QSSŶZK	YW	PYNKMYZV	YW	KLX	iYNe	OYZX	[R	V̂SL	f̂[SYZKNQSKYNop	qIkIh	lLX	̀aZXN	LQV	KLX	NM]LK	KY	NXĝXVK	aNMKKXZ	X\MOXZSX	WNYU	KLX	bYZKNQSKYN	KLQK	KLX	bYZKNQSKYN	LQV	PNYPXNTR	PQMO	f̂[SYZKNQSKYNV	QZO	V̂PPTMXNV	QUŶZKV	PQMO	[R	KLX	̀aZXN	KY	KLX	bYZKNQSKYN	WYN	V̂[SYZKNQSKXO	iYNeo	xW	KLX	bYZKNQSKYN	WQMTV	KY	ŴNZMVL	V̂SL	X\MOXZSX	aMKLMZ	VX\XZ	OQRV_	KLX	̀aZXN	VLQTT	LQ\X	KLX	NM]LK	KY	SYZKQSK	f̂[SYZKNQSKYNV	QZO	V̂PPTMXNV	KY	QVSXNKQMZ	aLXKLXN	KLXR	LQ\X	[XXZ	PNYPXNTR	PQMOo	|XMKLXN	KLX	̀aZXN	ZYN	rNSLMKXSK	VLQTT	LQ\X	QZ	Y[TM]QKMYZ	KY	PQR_	YN	KY	VXX	KY	KLX	PQRUXZK	YW	UYZXR	KY_	Q	f̂[SYZKNQSKYN	YN	V̂PPTMXN_	X{SXPK	QV	UQR	YKLXNaMVX	[X	NXĝMNXO	[R	TQaop	qIkIj	lLX	bYZKNQSKYNsV	PQRUXZKV	KY	V̂PPTMXNV	VLQTT	[X	KNXQKXO	MZ	Q	UQZZXN	VMUMTQN	KY	KLQK	PNY\MOXO	MZ	fXSKMYZV	uo�o�_	uo�oy	QZO	uo�o�op	qIkIk	r	bXNKMWMSQKX	WYN	tQRUXZK_	Q	PNY]NXVV	PQRUXZK_	YN	PQNKMQT	YN	XZKMNX	̂VX	YN	YSŜPQZSR	YW	KLX	tNYzXSK	[R	KLX	àZXN	VLQTT	ZYK	SYZVKMK̂KX	QSSXPKQZSX	YW	iYNe	ZYK	MZ	QSSYNOQZSX	aMKL	KLX	bYZKNQSK	nYŜUXZKVop	qIkIm	�ZTXVV	KLX	bYZKNQSKYN	PNY\MOXV	KLX	̀aZXN	aMKL	Q	PQRUXZK	[YZO	MZ	KLX	ŴTT	PXZQT	V̂U	YW	KLX	bYZKNQSK	f̂U_	PQRUXZKV	NXSXM\XO	[R	KLX	bYZKNQSKYN	WYN	iYNe	PNYPXNTR	PXNWYNUXO	[R	f̂[SYZKNQSKYNV	YN	PNY\MOXO	[R	V̂PPTMXNV	VLQTT	[X	LXTO	[R	KLX	bYZKNQSKYN	WYN	KLYVX	f̂[SYZKNQSKYNV	YN	V̂PPTMXNV	aLY	PXNWYNUXO	iYNe	YN	ŴNZMVLXO	UQKXNMQTV_	YN	[YKL_	ẐOXN	SYZKNQSK	aMKL	KLX	bYZKNQSKYN	WYN	aLMSL	PQRUXZK	aQV	UQOX	[R	KLX	̀aZXNo	|YKLMZ]	SYZKQMZXO	LXNXMZ	VLQTT	NXĝMNX	UYZXR	KY	[X	PTQSXO	MZ	Q	VXPQNQKX	QSSŶZK	QZO	ZYK	SYUUMZ]TXO	aMKL	UYZXR	YW	KLX	bYZKNQSKYN_	SNXQKX	QZR	WMÔSMQNR	
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IJKLJIJMN	OP	MOPM	IJKLJIJMN	OQ	MRS	TKPM	OU	MRS	VOQMPKWMOP	UOP	LPSKWR	OU	MPXYMZ	OP	SQMJMIS	KQN	TSPYOQ	OP	SQMJMN	MO	KQ	K[KP\	OU	TXQJMJ]S	\K̂K_SY	K_KJQYM	MRS	VOQMPKWMOP	UOP	LPSKWR	OU	MRS	PS̀XJPŜSQMY	OU	MRJY	TPO]JYJOQab	cdedf	gPO]J\S\	MRS	h[QSP	RKY	UXIUJIIS\	JMY	TKN̂ SQM	OLIJ_KMJOQY	XQ\SP	MRS	VOQMPKWM	iOWX̂ SQMYZ	MRS	VOQMPKWMOP	YRKII	\SUSQ\	KQ\	JQ\ŜQJUN	MRS	h[QSP	UPÔ 	KII	IOYYZ	IJKLJIJMNZ	\K̂K_S	OP	SjTSQYSZ	JQWIX\JQ_	PSKYOQKLIS	KMMOPQSNkY	USSY	KQ\	IJMJ_KMJOQ	SjTSQYSYZ	KPJYJQ_	OXM	OU	KQN	IJSQ	WIKĴ	OP	OMRSP	WIKĴ	UOP	TKN̂ SQM	LN	KQN	lXLWOQMPKWMOP	OP	YXTTIJSP	OU	KQN	MJSPa	mTOQ	PSWSJTM	OU	QOMJWS	OU	K	IJSQ	WIKĴ	OP	OMRSP	WIKĴ	UOP	TKN̂ SQMZ	MRS	h[QSP	YRKII	QOMJUN	MRS	VOQMPKWMOPa	nU	KTTPO]S\	LN	MRS	KTTIJWKLIS	WOXPMZ	[RSQ	PS̀XJPS\Z	MRS	VOQMPKWMOP	̂KN	YXLYMJMXMS	K	YXPSMN	LOQ\	UOP	MRS	TPOTSPMN	K_KJQYM	[RJWR	MRS	IJSQ	OP	OMRSP	WIKĴ	UOP	TKN̂ SQM	RKY	LSSQ	KYYSPMS\ab	cdo	pqrstuv	wx	yqz{v|}nU	MRS	~PWRJMSWM	\OSY	QOM	JYYXS	K	VSPMJUJWKMS	UOP	gKN̂ SQMZ	MRPOX_R	QO	UKXIM	OU	MRS	VOQMPKWMOPZ	[JMRJQ	YS]SQ	\KNY	KUMSP	PSWSJTM	OU	MRS	VOQMPKWMOPkY	~TTIJWKMJOQ	UOP	gKN̂ SQMZ	OP	JU	MRS	h[QSP	\OSY	QOM	TKN	MRS	VOQMPKWMOP	[JMRJQ	YS]SQ	\KNY	KUMSP	MRS	\KMS	SYMKLIJYRS\	JQ	MRS	VOQMPKWM	iOWX̂ SQMYZ	MRS	K̂OXQM	WSPMJUJS\	LN	MRS	~PWRJMSWM	OP	K[KP\S\	LN	LJQ\JQ_	\JYTXMS	PSYOIXMJOQZ	MRSQ	MRS	VOQMPKWMOP	̂KNZ	XTOQ	YS]SQ	K\\JMJOQKI	\KNYk	QOMJWS	MO	MRS	h[QSP	KQ\	~PWRJMSWMZ	YMOT	MRS	�OP�	XQMJI	TKN̂ SQM	OU	MRS	K̂OXQM	O[JQ_	RKY	LSSQ	PSWSJ]S\a	�RS	VOQMPKWM	�ĴS	YRKII	LS	SjMSQ\S\	KTTPOTPJKMSIN	KQ\	MRS	VOQMPKWM	lX̂ 	YRKII	LS	JQWPSKYS\	LN	MRS	K̂OXQM	OU	MRS	VOQMPKWMOPkY	PSKYOQKLIS	WOYMY	OU	YRXM\O[QZ	\SIKN	KQ\	YMKPM�XTZ	TIXY	JQMSPSYM	KY	TPO]J\S\	UOP	JQ	MRS	VOQMPKWM	iOWX̂ SQMYab	cdf	�t��}q|}rqs	�w{�sv}rw|b	cdfd�	lXLYMKQMJKI	VÔ TISMJOQ	JY	MRS	YMK_S	JQ	MRS	TPO_PSYY	OU	MRS	�OP�	[RSQ	MRS	�OP�	OP	\SYJ_QKMS\	TOPMJOQ	MRSPSOU	JY	YXUUJWJSQMIN	WÔ TISMS	JQ	KWWOP\KQWS	[JMR	MRS	VOQMPKWM	iOWX̂ SQMY	YO	MRKM	MRS	h[QSP	WKQ	OWWXTN	OP	XMJIJ�S	MRS	�OP�	UOP	JMY	JQMSQ\S\	XYSab	cdfd�	�RSQ	MRS	VOQMPKWMOP	WOQYJ\SPY	MRKM	MRS	�OP�Z	OP	K	TOPMJOQ	MRSPSOU	[RJWR	MRS	h[QSP	K_PSSY	MO	KWWSTM	YSTKPKMSINZ	JY	YXLYMKQMJKIIN	WÔ TISMSZ	MRS	VOQMPKWMOP	YRKII	TPSTKPS	KQ\	YXL̂ JM	MO	MRS	~PWRJMSWM	K	WÔ TPSRSQYJ]S	IJYM	OU	JMŜY	MO	LS	WÔ TISMS\	OP	WOPPSWMS\	TPJOP	MO	UJQKI	TKN̂ SQMa	�KJIXPS	MO	JQWIX\S	KQ	JMŜ	OQ	YXWR	IJYM	\OSY	QOM	KIMSP	MRS	PSYTOQYJLJIJMN	OU	MRS	VOQMPKWMOP	MO	WÔ TISMS	KII	�OP�	JQ	KWWOP\KQWS	[JMR	MRS	VOQMPKWM	iOWX̂ SQMYab	cdfd�	mTOQ	PSWSJTM	OU	MRS	VOQMPKWMOPkY	IJYMZ	MRS	~PWRJMSWM	[JII	̂K�S	KQ	JQYTSWMJOQ	MO	\SMSP̂JQS	[RSMRSP	MRS	�OP�	OP	\SYJ_QKMS\	TOPMJOQ	MRSPSOU	JY	YXLYMKQMJKIIN	WÔ TISMSa	nU	MRS	~PWRJMSWMkY	JQYTSWMJOQ	\JYWIOYSY	KQN	JMŜZ	[RSMRSP	OP	QOM	JQWIX\S\	OQ	MRS	VOQMPKWMOPkY	IJYMZ	[RJWR	JY	QOM	YXUUJWJSQMIN	WÔ TISMS	JQ	KWWOP\KQWS	[JMR	MRS	VOQMPKWM	iOWX̂ SQMY	YO	MRKM	MRS	h[QSP	WKQ	OWWXTN	OP	XMJIJ�S	MRS	�OP�	OP	\SYJ_QKMS\	TOPMJOQ	MRSPSOU	UOP	JMY	JQMSQ\S\	XYSZ	MRS	VOQMPKWMOP	YRKIIZ	LSUOPS	JYYXKQWS	OU	MRS	VSPMJUJWKMS	OU	lXLYMKQMJKI	VÔ TISMJOQZ	WÔ TISMS	OP	WOPPSWM	YXWR	JMŜ	XTOQ	QOMJUJWKMJOQ	LN	MRS	~PWRJMSWMa	nQ	YXWR	WKYSZ	MRS	VOQMPKWMOP	YRKII	MRSQ	YXL̂ JM	K	PS̀XSYM	UOP	KQOMRSP	JQYTSWMJOQ	LN	MRS	~PWRJMSWM	MO	\SMSP̂JQS	lXLYMKQMJKI	VÔ TISMJOQab	cdfd�	�RSQ	MRS	�OP�	OP	\SYJ_QKMS\	TOPMJOQ	MRSPSOU	JY	YXLYMKQMJKIIN	WÔ TISMSZ	MRS	~PWRJMSWM	[JII	TPSTKPS	K	VSPMJUJWKMS	OU	lXLYMKQMJKI	VÔ TISMJOQ	MRKM	YRKII	SYMKLIJYR	MRS	\KMS	OU	lXLYMKQMJKI	VÔ TISMJOQ�	SYMKLIJYR	PSYTOQYJLJIJMJSY	OU	MRS	h[QSP	KQ\	VOQMPKWMOP	UOP	YSWXPJMNZ	̂KJQMSQKQWSZ	RSKMZ	XMJIJMJSYZ	\K̂K_S	MO	MRS	�OP�	KQ\	JQYXPKQWS�	KQ\	UJj	MRS	MĴS	[JMRJQ	[RJWR	MRS	VOQMPKWMOP	YRKII	UJQJYR	KII	JMŜY	OQ	MRS	IJYM	KWWÔ TKQNJQ_	MRS	VSPMJUJWKMSa	�KPPKQMJSY	PS̀XJPS\	LN	MRS	VOQMPKWM	iOWX̂ SQMY	YRKII	WÔ ŜQWS	OQ	MRS	\KMS	OU	lXLYMKQMJKI	VÔ TISMJOQ	OU	MRS	�OP�	OP	\SYJ_QKMS\	TOPMJOQ	MRSPSOU	XQISYY	OMRSP[JYS	TPO]J\S\	JQ	MRS	VSPMJUJWKMS	OU	lXLYMKQMJKI	VÔ TISMJOQab	cdfd�	�RS	VSPMJUJWKMS	OU	lXLYMKQMJKI	VÔ TISMJOQ	YRKII	LS	YXL̂ JMMS\	MO	MRS	h[QSP	KQ\	VOQMPKWMOP	UOP	MRSJP	[PJMMSQ	KWWSTMKQWS	OU	PSYTOQYJLJIJMJSY	KYYJ_QS\	MO	MRŜ	JQ	MRS	VSPMJUJWKMSa	mTOQ	YXWR	KWWSTMKQWSZ	KQ\	WOQYSQM	OU	YXPSMN	JU	KQNZ	MRS	h[QSP	YRKII	̂K�S	TKN̂ SQM	OU	PSMKJQK_S	KTTINJQ_	MO	MRS	�OP�	OP	\SYJ_QKMS\	TOPMJOQ	MRSPSOUa	lXWR	TKN̂ SQM	YRKII	LS	K\�XYMS\	UOP	�OP�	MRKM	JY	JQWÔ TISMS	OP	QOM	JQ	KWWOP\KQWS	[JMR	MRS	PS̀XJPŜSQMY	OU	MRS	VOQMPKWM	iOWX̂ SQMYab	cdc	yqu}rqs	���t�q|�z	wu	��vb	cdcd�	�RS	h[QSP	̂KN	OWWXTN	OP	XYS	KQN	WÔ TISMS\	OP	TKPMJKIIN	WÔ TISMS\	TOPMJOQ	OU	MRS	�OP�	KM	KQN	YMK_S	[RSQ	YXWR	TOPMJOQ	JY	\SYJ_QKMS\	LN	YSTKPKMS	K_PSŜSQM	[JMR	MRS	VOQMPKWMOPZ	TPO]J\S\	YXWR	OWWXTKQWN	OP	XYS	JY	WOQYSQMS\	MO	LN	MRS	JQYXPSP	KQ\	KXMROPJ�S\	LN	TXLIJW	KXMROPJMJSY	RK]JQ_	�XPJY\JWMJOQ	O]SP	MRS	gPO�SWMa	lXWR	TKPMJKI	OWWXTKQWN	OP	XYS	K̂N	WÔ ŜQWS	[RSMRSP	OP	QOM	MRS	TOPMJOQ	JY	YXLYMKQMJKIIN	WÔ TISMSZ	TPO]J\S\	MRS	h[QSP	KQ\	VOQMPKWMOP	RK]S	KWWSTMS\	JQ	[PJMJQ_	MRS	PSYTOQYJLJIJMJSY	KYYJ_QS\	MO	SKWR	OU	MRŜ	UOP	TKN̂ SQMYZ	PSMKJQK_SZ	JU	KQNZ	YSWXPJMNZ	̂KJQMSQKQWSZ	RSKMZ	XMJIJMJSYZ	\K̂K_S	MO	MRS	�OP�	KQ\	JQYXPKQWSZ	KQ\	RK]S	K_PSS\	JQ	[PJMJQ_	WOQWSPQJQ_	MRS	TSPJO\	UOP	WOPPSWMJOQ	OU	MRS	�OP�	KQ\	WÔ ŜQWŜSQM	OU	[KPPKQMJSY	PS̀XJPS\	LN	MRS	VOQMPKWM	iOWX̂ SQMYa	�RSQ	MRS	VOQMPKWMOP	WOQYJ\SPY	K	
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IJKLMJN	OPQOLRNLMRSST	UJVISWLWX	LYW	ZJNLKRULJK	OYRSS	IKWIRKW	RN[	OPQVML	R	SMOL	LJ	LYW	\KUYMLWUL	RO	IKJ]M[W[	PN[WK	ŴULMJN	_̀àb̀	ZJNOWNL	Jc	LYW	ZJNLKRULJK	LJ	IRKLMRS	JUUPIRNUT	JK	POW	OYRSS	NJL	QW	PNKWROJNRQST	dMLYYWS[̀	eYW	OLRfW	Jc	LYW	IKJfKWOO	Jc	LYW	gJKh	OYRSS	QW	[WLWKVMNW[	QT	dKMLLWN	RfKWWVWNL	QWLdWWN	LYW	idNWK	RN[	ZJNLKRULJK	JKX	Mc	NJ	RfKWWVWNL	MO	KWRUYW[X	QT	[WUMOMJN	Jc	LYW	\KUYMLWUL̀j	klklm	nVVW[MRLWST	IKMJK	LJ	OPUY	IRKLMRS	JUUPIRNUT	JK	POWX	LYW	idNWKX	ZJNLKRULJKX	RN[	\KUYMLWUL	OYRSS	oJMNLST	MNOIWUL	LYW	RKWR	LJ	QW	JUUPIMW[	JK	IJKLMJN	Jc	LYW	gJKh	LJ	QW	POW[	MN	JK[WK	LJ	[WLWKVMNW	RN[	KWUJK[	LYW	UJN[MLMJN	Jc	LYW	gJKh̀j	klklp	qNSWOO	JLYWKdMOW	RfKWW[	PIJNX	IRKLMRS	JUUPIRNUT	JK	POW	Jc	R	IJKLMJN	JK	IJKLMJNO	Jc	LYW	gJKh	OYRSS	NJL	UJNOLMLPLW	RUUWILRNUW	Jc	gJKh	NJL	UJVISTMNf	dMLY	LYW	KWrPMKWVWNLO	Jc	LYW	ZJNLKRUL	sJUPVWNLÒj	kltu	vwxyz	{|}~z��w|x	yx�	vwxyz	�y�}�x�j	kltult	qIJN	KWUWMIL	Jc	LYW	ZJNLKRULJK�O	NJLMUW	LYRL	LYW	gJKh	MO	KWR[T	cJK	cMNRS	MNOIWULMJN	RN[	RUUWILRNUW	RN[	PIJN	KWUWMIL	Jc	R	cMNRS	\IISMURLMJN	cJK	�RTVWNLX	LYW	\KUYMLWUL	dMSS	IKJVILST	VRhW	OPUY	MNOIWULMJǸ	gYWN	LYW	\KUYMLWUL	cMN[O	LYW	gJKh	RUUWILRQSW	PN[WK	LYW	ZJNLKRUL	sJUPVWNLO	RN[	LYW	ZJNLKRUL	cPSST	IWKcJKVW[X	LYW	\KUYMLWUL	dMSS	IKJVILST	MOOPW	R	cMNRS	ZWKLMcMURLW	cJK	�RTVWNL	OLRLMNf	LYRL	LJ	LYW	QWOL	Jc	LYW	\KUYMLWUL�O	hNJdSW[fWX	MNcJKVRLMJN	RN[	QWSMWcX	RN[	JN	LYW	QROMO	Jc	LYW	\KUYMLWUL�O	JN�OMLW	]MOMLO	RN[	MNOIWULMJNOX	LYW	gJKh	YRO	QWWN	UJVISWLW[	MN	RUUJK[RNUW	dMLY	LYW	ZJNLKRUL	sJUPVWNLO	RN[	LYRL	LYW	WNLMKW	QRSRNUW	cJPN[	LJ	QW	[PW	LYW	ZJNLKRULJK	RN[	NJLW[	MN	LYW	cMNRS	ZWKLMcMURLW	MO	[PW	RN[	IRTRQSẀ	eYW	\KUYMLWUL�O	cMNRS	ZWKLMcMURLW	cJK	�RTVWNL	dMSS	UJNOLMLPLW	R	cPKLYWK	KWIKWOWNLRLMJN	LYRL	UJN[MLMJNO	SMOLW[	MN	̂WULMJN	_̀��̀b	RO	IKWUW[WNL	LJ	LYW	ZJNLKRULJK�O	QWMNf	WNLMLSW[	LJ	cMNRS	IRTVWNL	YR]W	QWWN	cPScMSSW[̀j	kltultlt	nc	LYW	gJKh	MO	NJL	RUUWILW[	QT	LYW	idNWK	RcLWK	cMNRS	MNOIWULMJN	RN[	R[[MLMJNRS	LMVW	MO	KWrPMKW[	LJ	UJVISWLW	MLWVO	M[WNLMcMW[	[PKMNf	LYW	cMNRS	MNOIWULMJNX	LYW	[RLW	OLRKLMNf	LYW	JNW�TWRK	UJKKWULMJN	IWKMJ[	[WOUKMQW[	MN	\KLMUSW	�b	OYRSS	QW	OWL	QT	LYW	\KUYMLWUL	RL	YMO	[MOUKWLMJNX	QPL	NJL	SRLWK	LYRN	LYW	[RLW	Jc	LYW	cMNRS	ZWKLMcMURLW	cJK	�RTVWNL̀j	kltultlm	eYW	UJNLKRULJK	OYRSS	UJVISWLW	RSS	dJKh	dMLYMN	��	[RTO	Jc	̂PQOLRNLMRS	ZJVISWLMJN	PNSWOO	RPLYJKM�W[	QT	LYW	\KUYMLWUL̀	nc	LYW	UJNLKRULJK�O	dJKh	MO	NJL	UJVISWLW[	dMLYMN	��	[RTO	cKJV	LYW	[RLW	Jc	̂PQOLRNLMRS	ZJVISWLMJN	LYW	RVJPNL	Jc	UJVIWNORLMJN	IRM[	LJ	LYW	\KUYMLWUL	QT	LYW	idNWK	cJK	R[[MLMJNRS	OWK]MUWO	cJSSJdMNf	LYW	��	[RTOX	OYRSS	QW	[W[PULW[	cKJV	LYW	cMNRS	IRTVWNL	LJ	ZJNLKRULJK̀j	kltultlp	nc	LYW	\KUYMLWUL	MO	KWrPMKW[	LJ	IWKcJKV	R[[MLMJNRS	cMNRS	MNOIWULMJNO	QWURPOW	LYW	gJKh	cRMSO	LJ	UJVIST	dMLY	LYW	UWKLMcMURLMJNO	Jc	LYW	ZJNLKRULJK	M[WNLMcMW[	MN	sM]MOMJN	�X	LYW	RVJPNL	Jc	UJVIWNORLMJN	IRM[	LJ	LYW	\KUYMLWUL	QT	LYW	idNWK	cJK	R[[MLMJNRS	OWK]MUWO	OYRSS	QW	[W[PULW[	cKJV	LYW	cMNRS	IRTVWNL	LJ	LYW	ZJNLKRULJK̀j	kltulm	�WMLYWK	cMNRS	IRTVWNL	NJK	RNT	KWVRMNMNf	KWLRMNW[	IWKUWNLRfW	OYRSS	QWUJVW	[PW	PNLMS	LYW	ZJNLKRULJK	OPQVMLO	LJ	LYW	\KUYMLWUL	���	RN	RccM[R]ML	LYRL	IRTKJSSOX	QMSSO	cJK	VRLWKMRSO	RN[	WrPMIVWNLX	RN[	JLYWK	MN[WQLW[NWOO	UJNNWULW[	dMLY	LYW	gJKh	cJK	dYMUY	LYW	idNWK	JK	LYW	idNWK�O	IKJIWKLT	VMfYL	QW	KWOIJNOMQSW	JK	WNUPVQWKW[	�SWOO	RVJPNLO	dMLYYWS[	QT	idNWK�	YR]W	QWWN	IRM[	JK	JLYWKdMOW	ORLMOcMW[X	�b�	R	UWKLMcMURLW	W]M[WNUMNf	LYRL	MNOPKRNUW	KWrPMKW[	QT	LYW	ZJNLKRUL	sJUPVWNLO	LJ	KWVRMN	MN	cJKUW	RcLWK	cMNRS	IRTVWNL	MO	UPKKWNLST	MN	WccWULX	���	R	dKMLLWN	OLRLWVWNL	LYRL	LYW	ZJNLKRULJK	hNJdO	Jc	NJ	KWROJN	LYRL	LYW	MNOPKRNUW	dMSS	NJL	QW	KWNWdRQSW	LJ	UJ]WK	LYW	IWKMJ[	KWrPMKW[	QT	LYW	ZJNLKRUL	sJUPVWNLOX	���	UJNOWNL	Jc	OPKWLTX	Mc	RNTX	LJ	cMNRS	IRTVWNLX	���	[JUPVWNLRLMJN	Jc	RNT	OIWUMRS	dRKKRNLMWOX	OPUY	RO	VRNPcRULPKWKO�	dRKKRNLMWO	JK	OIWUMcMU	̂PQUJNLKRULJK	dRKKRNLMWOX	RN[	���	Mc	KWrPMKW[	QT	LYW	idNWKX	JLYWK	[RLR	WOLRQSMOYMNf	IRTVWNL	JK	ORLMOcRULMJN	Jc	JQSMfRLMJNOX	OPUY	RO	KWUWMILO	RN[	KWSWROWO	RN[	dRM]WKO	Jc	SMWNOX	USRMVOX	OWUPKMLT	MNLWKWOLOX	JK	WNUPVQKRNUWO	RKMOMNf	JPL	Jc	LYW	ZJNLKRULX	LJ	LYW	W�LWNL	RN[	MN	OPUY	cJKV	RO	VRT	QW	[WOMfNRLW[	QT	LYW	idNWK̀	nc	R	P̂QUJNLKRULJK	KWcPOWO	LJ	cPKNMOY	R	KWSWROW	JK	dRM]WK	KWrPMKW[	QT	LYW	idNWKX	LYW	ZJNLKRULJK	VRT	cPKNMOY	R	QJN[	ORLMOcRULJKT	LJ	LYW	idNWK	LJ	MN[WVNMcT	LYW	idNWK	RfRMNOL	OPUY	SMWNX	USRMVX	OWUPKMLT	MNLWKWOLX	JK	WNUPVQKRNUẀ	nc	R	SMWNX	USRMVX	OWUPKMLT	MNLWKWOLX	JK	WNUPVQKRNUW	KWVRMNO	PNORLMOcMW[	RcLWK	IRTVWNLO	RKW	VR[WX	LYW	ZJNLKRULJK	OYRSS	KWcPN[	LJ	LYW	idNWK	RSS	VJNWT	LYRL	LYW	idNWK	VRT	QW	UJVIWSSW[	LJ	IRT	MN	[MOUYRKfMNf	LYW	SMWNX	USRMVX	OWUPKMLT	MNLWKWOLX	JK	WNUPVQKRNUWX	MNUSP[MNf	RSS	UJOLO	RN[	KWROJNRQSW	RLLJKNWTO�	cWWÒ_̀��̀b̀�nN	R[[MLMJN	LJ	LYW	OPQVMLLRSO	KWrPMKW[	MN	̂PQIRKRfKRIY	_̀��̀b	RQJ]WX	LYW	ZJNLKRULJK	OYRSS	OPQVML	OWIRKRLW	KWSWROW	JK	dRM]WKO	Jc	SMWNO	cJK	WRUY	OPQUJNLKRULJKX	VRLWKMRS	OPIISMWKX	RN[	JLYWKO	dMLY	SMWN	KMfYLO	RfRMNOL	LYW	IKJIWKLT	Jc	LYW	idNWK	RN[	OYRSS	OPQVML	R	SMOL	Jc	OPUY	IRKLMWÒ		̂PQVMLLRSO	KWrPMKW[	RQJ]W	OYRSS	QW	VR[W	MN	RUUJK[RNUW	dMLY	IKJUW[PKWO	[WOUKMQW[	MN	sM]MOMJN	�̀j	kltulp	ncX	RcLWK	̂PQOLRNLMRS	ZJVISWLMJN	Jc	LYW	gJKhX	cMNRS	UJVISWLMJN	LYWKWJc	MO	VRLWKMRSST	[WSRTW[	LYKJPfY	NJ	cRPSL	Jc	LYW	ZJNLKRULJK	JK	QT	MOOPRNUW	Jc	ZYRNfW	iK[WKO	RccWULMNf	cMNRS	UJVISWLMJNX	RN[	LYW	\KUYMLWUL	OJ	UJNcMKVOX	LYW	idNWK	OYRSSX	PIJN	RIISMURLMJN	QT	LYW	ZJNLKRULJK	RN[	UWKLMcMURLMJN	QT	LYW	\KUYMLWULX	RN[	dMLYJPL	LWKVMNRLMNf	LYW	



������ ���	
������	����	�	�����	���������	�	� ��!	� �"!	� �#!	� �"!	� $�!	� "�!	� "#!	� %�!	� %$!	� %%!	� ��!	� �%!	� #�!	�  �!	����	&�'	�����	�((	�����)	��)��*�'�	+,��	������&�	��)�����	�-	���������)!.	+������&�	��)�����	�-	���������)!.	+���!.	���	���	/���!	&�'	+���	�����&��	
������).	&��	��&'��&�0)	�-	,��	������&�	��)�����	�-	���������)�	,��)	'������	1&)	���'��'	&�	��2��2��	3,	��	�45��5���4	�'��	6�'��	7��4��4�4# 4$	1����	�8����)	��	��5�%5���"!	�)	���	-��	��)&(�!	�)	(����)�'	-��	���9����	)�	��(�!	&�'	�&�	��(�	:�	)�'	��	&����'&���	1���	���	���	�����&��	
������);	,���)	�-	<��*����	,�	������	���������	*��(&����)!	�9�&�(	'����-�=&�&�����&��)�����>?@A	BC�@?D	 E 44��""%#F GH

IJKLMNOLP	QNRS	TNUQSKL	JV	LWS	XNYNKOS	Z[S	VJM	LWNL	TJML\JK	JV	LWS	]JMR	V[YYU	OJQTYSLSZP	OJMMSOLSZP	NKZ	NOOSTLSẐ	_V	LWS	MSQN\K\K̀	XNYNKOS	VJM	]JMR	KJL	V[YYU	OJQTYSLSZ	JM	OJMMSOLSZ	\a	YSaa	LWNK	MSLN\KǸS	aL\T[YNLSZ	\K	LWS	IJKLMNOL	bJO[QSKLaP	NKZ	\V	XJKZa	WNcS	XSSK	V[MK\aWSZP	LWS	dM\LLSK	OJKaSKL	JV	LWS	a[MSLU	LJ	TNUQSKL	JV	LWS	XNYNKOS	Z[S	VJM	LWNL	TJML\JK	JV	LWS	]JMR	V[YYU	OJQTYSLSZ	NKZ	NOOSTLSZ	aWNYY	XS	a[XQ\LLSZ	XU	LWS	IJKLMNOLJM	LJ	LWS	eMOW\LSOL	TM\JM	LJ	OSML\V\ONL\JK	JV	a[OW	TNUQSKL̂	f[OW	TNUQSKL	aWNYY	XS	QNZS	[KZSM	LSMQa	NKZ	OJKZ\L\JKa	̀JcSMK\K̀	V\KNY	TNUQSKLP	SgOSTL	LWNL	\L	aWNYY	KJL	OJKaL\L[LS	N	dN\cSM	JV	IYN\Qâh	ijkljm	nWS	QNR\K̀	JV	V\KNY	TNUQSKL	aWNYY	OJKaL\L[LS	N	dN\cSM	JV	IYN\Qa	XU	LWS	odKSM	SgOSTL	LWJaS	NM\a\K̀	VMJQjk Y\SKaP	IYN\QaP	aSO[M\LU	\KLSMSaLaP	JM	SKO[QXMNKOSa	NM\a\K̀	J[L	JV	LWS	IJKLMNOL	NKZ	[KaSLLYSZpjq VN\Y[MS	JV	LWS	]JMR	LJ	OJQTYU	d\LW	LWS	MSr[\MSQSKLa	JV	LWS	IJKLMNOL	bJO[QSKLap	js LSMQa	JV	aTSO\NY	dNMMNKL\Sa	MSr[\MSZ	XU	LWS	IJKLMNOL	bJO[QSKLap	JMjm N[Z\La	TSMVJMQSZ	XU	LWS	odKSMP	\V	TSMQ\LLSZ	XU	LWS	IJKLMNOL	bJO[QSKLaP	NVLSM	V\KNY	TNUQSKL̂h	ijkljt	eOOSTLNKOS	JV	V\KNY	TNUQSKL	XU	LWS	IJKLMNOLJMP	N	f[XOJKLMNOLJMP	JM	N	a[TTY\SMP	aWNYY	OJKaL\L[LS	N	dN\cSM	JV	OYN\Qa	XU	LWNL	TNUSS	SgOSTL	LWJaS	TMSc\J[aYU	QNZS	\K	dM\L\K̀	NKZ	\ZSKL\V\SZ	XU	LWNL	TNUSS	Na	[KaSLLYSZ	NL	LWS	L\QS	JV	V\KNY	eTTY\ONL\JK	VJM	uNUQSKL̂vwxyz{|	kl			}w~x|zxy~�	~�	}|w�~��	v��	}w~}|wx�h	kljk	������	}����������	���	}�������nWS	IJKLMNOLJM	aWNYY	XS	MSaTJKa\XYS	VJM	\K\L\NL\K̀P	QN\KLN\K\K̀P	NKZ	a[TSMc\a\K̀	NYY	aNVSLU	TMSON[L\JKa	NKZ	TMJ̀MNQa	\K	OJKKSOL\JK	d\LW	LWS	TSMVJMQNKOS	JV	LWS	IJKLMNOL̂h	kljq	������	��	}������	���	}�������h	kljqjk	nWS	IJKLMNOLJM	aWNYY	LNRS	MSNaJKNXYS	TMSON[L\JKa	VJM	aNVSLU	JVP	NKZ	aWNYY	TMJc\ZS	MSNaJKNXYS	TMJLSOL\JK	LJ	TMScSKL	ZNQǸSP	\K�[MUP	JM	YJaa	LJjk SQTYJUSSa	JK	LWS	]JMR	NKZ	JLWSM	TSMaJKa	dWJ	QNU	XS	NVVSOLSZ	LWSMSXUpjq LWS	]JMR	NKZ	QNLSM\NYa	NKZ	Sr[\TQSKL	LJ	XS	\KOJMTJMNLSZ	LWSMS\KP	dWSLWSM	\K	aLJMǸS	JK	JM	JVV	LWS	a\LSP	[KZSM	ONMSP	O[aLJZUP	JM	OJKLMJY	JV	LWS	IJKLMNOLJMP	N	f[XOJKLMNOLJMP	JM	N	f[X�a[XOJKLMNOLJMp	NKZjs JLWSM	TMJTSMLU	NL	LWS	a\LS	JM	NZ�NOSKL	LWSMSLJP	a[OW	Na	LMSSaP	aWM[XaP	YNdKaP	dNYRaP	TNcSQSKLaP	MJNZdNUaP	aLM[OL[MSaP	NKZ	[L\Y\L\Sa	KJL	ZSa\̀KNLSZ	VJM	MSQJcNYP	MSYJONL\JKP	JM	MSTYNOSQSKL	\K	LWS	OJ[MaS	JV	OJKaLM[OL\JK̂h	kljqjq	nWS	IJKLMNOLJM	aWNYY	OJQTYU	d\LWP	NKZ	̀\cS	KJL\OSa	MSr[\MSZ	XU	NTTY\ONXYS	YNdaP	aLNL[LSaP	JMZ\KNKOSaP	OJZSaP	M[YSa	NKZ	MS̀[YNL\JKaP	NKZ	YNdV[Y	JMZSMa	JV	T[XY\O	N[LWJM\L\SaP	XSNM\K̀	JK	aNVSLU	JV	TSMaJKa	JM	TMJTSMLU	JM	LWS\M	TMJLSOL\JK	VMJQ	ZNQǸSP	\K�[MUP	JM	YJaâh	kljqjs	nWS	IJKLMNOLJM	aWNYY	\QTYSQSKLP	SMSOLP	NKZ	QN\KLN\KP	Na	MSr[\MSZ	XU	Sg\aL\K̀	OJKZ\L\JKa	NKZ	TSMVJMQNKOS	JV	LWS	IJKLMNOLP	MSNaJKNXYS	aNVS̀[NMZa	VJM	aNVSLU	NKZ	TMJLSOL\JKP	\KOY[Z\K̀	TJaL\K̀	ZNK̀SM	a\̀Ka	NKZ	JLWSM	dNMK\K̀a	ǸN\KaL	WN�NMZap	TMJQ[ỲNL\K̀	aNVSLU	MS̀[YNL\JKap	NKZ	KJL\VU\K̀	LWS	JdKSMa	NKZ	[aSMa	JV	NZ�NOSKL	a\LSa	NKZ	[L\Y\L\Sa	JV	LWS	aNVS̀[NMZâh	kljqjm	]WSK	[aS	JM	aLJMǸS	JV	SgTYJa\cSa	JM	JLWSM	WN�NMZJ[a	QNLSM\NYa	JM	Sr[\TQSKLP	JM	[K[a[NY	QSLWJZa	NMS	KSOSaaNMU	VJM	SgSO[L\JK	JV	LWS	]JMRP	LWS	IJKLMNOLJM	aWNYY	SgSMO\aS	[LQJaL	ONMS	NKZ	ONMMU	JK	a[OW	NOL\c\L\Sa	[KZSM	a[TSMc\a\JK	JV	TMJTSMYU	r[NY\V\SZ	TSMaJKKSŶh	kljqjt	nWS	IJKLMNOLJM	aWNYY	TMJQTLYU	MSQSZU	ZNQǸS	NKZ	YJaa	�JLWSM	LWNK	ZNQǸS	JM	YJaa	\Ka[MSZ	[KZSM	TMJTSMLU	\Ka[MNKOS	MSr[\MSZ	XU	LWS	IJKLMNOL	bJO[QSKLa�	LJ	TMJTSMLU	MSVSMMSZ	LJ	\K	fSOL\JKa	��̂�̂�̂�	NKZ	��̂�̂�̂�	ON[aSZ	\K	dWJYS	JM	\K	TNML	XU	LWS	IJKLMNOLJMP	N	f[XOJKLMNOLJMP	N	f[X�a[XOJKLMNOLJMP	JM	NKUJKS	Z\MSOLYU	JM	\KZ\MSOLYU	SQTYJUSZ	XU	NKU	JV	LWSQP	JM	XU	NKUJKS	VJM	dWJaS	NOLa	LWSU	QNU	XS	Y\NXYS	NKZ	VJM	dW\OW	LWS	IJKLMNOLJM	\a	MSaTJKa\XYS	[KZSM	fSOL\JKa	��̂�̂�̂�	NKZ	��̂�̂�̂�̂	nWS	IJKLMNOLJM	QNU	QNRS	N	IYN\Q	VJM	LWS	OJaL	LJ	MSQSZU	LWS	ZNQǸS	JM	YJaa	LJ	LWS	SgLSKL	a[OW	ZNQǸS	JM	YJaa	\a	NLLM\X[LNXYS	LJ	NOLa	JM	JQ\aa\JKa	JV	LWS	odKSM	JM	eMOW\LSOL	JM	NKUJKS	Z\MSOLYU	JM	\KZ\MSOLYU	SQTYJUSZ	XU	S\LWSM	JV	LWSQP	JM	XU	NKUJKS	VJM	dWJaS	NOLa	S\LWSM	JV	LWSQ	QNU	XS	Y\NXYSP	NKZ	KJL	NLLM\X[LNXYS	LJ	LWS	VN[YL	JM	KS̀Y\̀SKOS	JV	LWS	IJKLMNOLJM̂	nWS	VJMS̀J\K̀	JXY\̀NL\JKa	JV	LWS	IJKLMNOLJM	NMS	\K	NZZ\L\JK	LJ	LWS	IJKLMNOLJM�a	JXY\̀NL\JKa	[KZSM	fSOL\JK	�̂��̂
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H	IJKLKM	NOP	QRSTUVWTRU	XOVYY	ZPX[\SVTP	V	UPX]RSX[̂YP	_P_̂ PU	R̀	TOP	QRSTUVWTRUaX	RU\VS[bVT[RS	VT	TOP	X[TP	cORXP	ZdTe	XOVYY	̂P	TOP	]UPfPST[RS	R̀	VWW[ZPSTXg	NO[X	]PUXRS	XOVYY	̂P	TOP	QRSTUVWTRUaX	Xd]PU[STPSZPST	dSYPXX	RTOPUc[XP	ZPX[\SVTPZ	ê	TOP	QRSTUVWTRU	[S	cU[T[S\	TR	TOP	hcSPU	VSZ	iUWO[TPWTgH	IJKLKj	NOP	QRSTUVWTRU	XOVYY	SRT	]PU_[T	VSe	]VUT	R̀	TOP	WRSXTUdWT[RS	RU	X[TP	TR	̂P	YRVZPZ	XR	VX	TR	WVdXP	ZV_V\P	RU	WUPVTP	VS	dSXV̀P	WRSZ[T[RSgH	IJKLKk	lmnopq	rp	stutvw	xr	ywpzrm	rp	ypr{wpxq|̀	P[TOPU	]VUTe	Xd̀̀PUX	[S}dUe	RU	ZV_V\P	TR	]PUXRS	RU	]UR]PUTe	̂PWVdXP	R̀	VS	VWT	RU	R_[XX[RS	R̀	TOP	RTOPU	]VUTe~	RU	R̀	RTOPUX	̀RU	cORXP	VWTX	XdWO	]VUTe	[X	YP\VYYe	UPX]RSX[̂YP~	SRT[WP	R̀	TOP	[S}dUe	RU	ZV_V\P~	cOPTOPU	RU	SRT	[SXdUPZ~	XOVYY	̂P	\[fPS	TR	TOP	RTOPU	]VUTe	c[TO[S	V	UPVXRSV̂YP	T[_P	SRT	P�WPPZ[S\	��	ZVeX	V̀TPU	Z[XWRfPUeg	NOP	SRT[WP	XOVYY	]URf[ZP	Xd̀̀[W[PST	ZPTV[Y	TR	PSV̂YP	TOP	RTOPU	]VUTe	TR	[SfPXT[\VTP	TOP	_VTTPUgH	IJK�	�t�tp�roz	�txwp�t�z	tm�	�o�zxtm�wzH	IJK�KI	NOP	QRSTUVWTRU	[X	UPX]RSX[̂YP	̀RU	WR_]Y[VSWP	c[TO	VSe	UP�d[UP_PSTX	[SWYdZPZ	[S	TOP	QRSTUVWT	�RWd_PSTX	UP\VUZ[S\	OVbVUZRdX	_VTPU[VYX	RU	Xd̂XTVSWPXg	|̀	TOP	QRSTUVWTRU	PSWRdSTPUX	V	OVbVUZRdX	_VTPU[VY	RU	Xd̂XTVSWP	SRT	VZZUPXXPZ	[S	TOP	QRSTUVWT	�RWd_PSTX	VSZ	[̀	UPVXRSV̂YP	]UPWVdT[RSX	c[YY	̂P	[SVZP�dVTP	TR	]UPfPST	̀RUPXPPV̂YP	̂RZ[Ye	[S}dUe	RU	ZPVTO	TR	]PUXRSX	UPXdYT[S\	̀UR_	V	_VTPU[VY	RU	Xd̂XTVSWP~	[SWYdZ[S\	̂dT	SRT	Y[_[TPZ	TR	VX̂PXTRX	RU	]RYeWOYRU[SVTPZ	̂[]OPSeY	��Q��~	PSWRdSTPUPZ	RS	TOP	X[TP	̂e	TOP	QRSTUVWTRU~	TOP	QRSTUVWTRU	XOVYY~	d]RS	UPWR\S[b[S\	TOP	WRSZ[T[RS~	[__PZ[VTPYe	XTR]	�RU�	[S	TOP	V̀̀PWTPZ	VUPV	VSZ	SRT[̀e	TOP	hcSPU	VSZ	iUWO[TPWT	R̀	TOP	WRSZ[T[RSgH	IJK�KL	�]RS	UPWP[]T	R̀	TOP	QRSTUVWTRUaX	SRT[WP~	TOP	hcSPU	XOVYY	R̂TV[S	TOP	XPUf[WPX	R̀	V	Y[WPSXPZ	YV̂RUVTRUe	TR	fPU[̀e	TOP	]UPXPSWP	RU	V̂XPSWP	R̀	TOP	_VTPU[VY	RU	Xd̂XTVSWP	UP]RUTPZ	̂e	TOP	QRSTUVWTRU	VSZ~	[S	TOP	PfPST	XdWO	_VTPU[VY	RU	Xd̂XTVSWP	[X	̀RdSZ	TR	̂P	]UPXPST~	TR	WVdXP	[T	TR	̂P	UPSZPUPZ	OVU_YPXXg	�SYPXX	RTOPUc[XP	UP�d[UPZ	̂e	TOP	QRSTUVWT	�RWd_PSTX~	TOP	hcSPU	XOVYY	̀dUS[XO	[S	cU[T[S\	TR	TOP	QRSTUVWTRU	VSZ	iUWO[TPWT	TOP	SV_PX	VSZ	�dVY[̀[WVT[RSX	R̀	]PUXRSX	RU	PST[T[PX	cOR	VUP	TR	]PÙRU_	TPXTX	fPU[̀e[S\	TOP	]UPXPSWP	RU	V̂XPSWP	R̀	TOP	_VTPU[VY	RU	Xd̂XTVSWP	RU	cOR	VUP	TR	]PÙRU_	TOP	TVX�	R̀	UP_RfVY	RU	XV̀P	WRSTV[S_PST	R̀	TOP	_VTPU[VY	RU	Xd̂XTVSWPg	NOP	QRSTUVWTRU	VSZ	TOP	iUWO[TPWT	c[YY	]UR_]TYe	UP]Ye	TR	TOP	hcSPU	[S	cU[T[S\	XTVT[S\	cOPTOPU	RU	SRT	P[TOPU	OVX	UPVXRSV̂YP	R̂}PWT[RS	TR	TOP	]PUXRSX	RU	PST[T[PX	]UR]RXPZ	̂e	TOP	hcSPUg	|̀	P[TOPU	TOP	QRSTUVWTRU	RU	iUWO[TPWT	OVX	VS	R̂}PWT[RS	TR	V	]PUXRS	RU	PST[Te	]UR]RXPZ	̂e	TOP	hcSPU~	TOP	hcSPU	XOVYY	]UR]RXP	VSRTOPU	TR	cOR_	TOP	QRSTUVWTRU	VSZ	TOP	iUWO[TPWT	OVfP	SR	UPVXRSV̂YP	R̂}PWT[RSg	�OPS	TOP	_VTPU[VY	RU	Xd̂XTVSWP	OVX	̂PPS	UPSZPUPZ	OVU_YPXX~	�RU�	[S	TOP	V̀̀PWTPZ	VUPV	XOVYY	UPXd_P	d]RS	cU[TTPS	V\UPP_PST	R̀	TOP	hcSPU	VSZ	QRSTUVWTRUg	�e	QOVS\P	hUZPU~	TOP	QRSTUVWT	N[_P	XOVYY	̂P	P�TPSZPZ	V]]UR]U[VTPYe	VSZ	TOP	QRSTUVWT	�d_	XOVYY	̂P	[SWUPVXPZ	̂e	TOP	V_RdST	R̀	TOP	QRSTUVWTRUaX	UPVXRSV̂YP	VZZ[T[RSVY	WRXTX	R̀	XOdTZRcS~	ZPYVe~	VSZ	XTVUT�d]gH	IJK�K�	NR	TOP	̀dYYPXT	P�TPST	]PU_[TTPZ	̂e	YVc~	TOP	hcSPU	XOVYY	[SZP_S[̀e	VSZ	ORYZ	OVU_YPXX	TOP	QRSTUVWTRU~	�d̂WRSTUVWTRUX~	iUWO[TPWT~	iUWO[TPWTaX	WRSXdYTVSTX~	VSZ	V\PSTX	VSZ	P_]YRePPX	R̀	VSe	R̀	TOP_	̀UR_	VSZ	V\V[SXT	WYV[_X~	ZV_V\PX~	YRXXPX~	VSZ	P�]PSXPX~	[SWYdZ[S\	̂dT	SRT	Y[_[TPZ	TR	VTTRUSPeXa	̀PPX~	VU[X[S\	RdT	R̀	RU	UPXdYT[S\	̀UR_	]PÙRU_VSWP	R̀	TOP	�RU�	[S	TOP	V̀̀PWTPZ	VUPV	[̀	[S	̀VWT	TOP	_VTPU[VY	RU	Xd̂XTVSWP	]UPXPSTX	TOP	U[X�	R̀	̂RZ[Ye	[S}dUe	RU	ZPVTO	VX	ZPXWU[̂PZ	[S	�PWT[RS	��g�g�	VSZ	OVX	SRT	̂PPS	UPSZPUPZ	OVU_YPXX~	]URf[ZPZ	TOVT	XdWO	WYV[_~	ZV_V\P~	YRXX~	RU	P�]PSXP	[X	VTTU[̂dTV̂YP	TR	̂RZ[Ye	[S}dUe~	X[W�SPXX~	Z[XPVXP	RU	ZPVTO~	RU	TR	[S}dUe	TR	RU	ZPXTUdWT[RS	R̀	TVS\[̂YP	]UR]PUTe	�RTOPU	TOVS	TOP	�RU�	[TXPỲ�~	P�WP]T	TR	TOP	P�TPST	TOVT	XdWO	ZV_V\P~	YRXX~	RU	P�]PSXP	[X	ZdP	TR	TOP	̀VdYT	RU	SP\Y[\PSWP	R̀	TOP	]VUTe	XPP�[S\	[SZP_S[TegH	IJK�K�	NOP	hcSPU	XOVYY	SRT	̂P	UPX]RSX[̂YP	dSZPU	TO[X	�PWT[RS	��g�	̀RU	OVbVUZRdX	_VTPU[VYX	RU	Xd̂XTVSWPX	TOP	QRSTUVWTRU	̂U[S\X	TR	TOP	X[TP	dSYPXX	XdWO	_VTPU[VYX	RU	Xd̂XTVSWPX	VUP	UP�d[UPZ	̂e	TOP	QRSTUVWT	�RWd_PSTXg	NOP	hcSPU	XOVYY	̂P	UPX]RSX[̂YP	̀RU	OVbVUZRdX	_VTPU[VYX	RU	Xd̂XTVSWPX	UP�d[UPZ	̂e	TOP	QRSTUVWT	�RWd_PSTX~	P�WP]T	TR	TOP	P�TPST	R̀	TOP	QRSTUVWTRUaX	̀VdYT	RU	SP\Y[\PSWP	[S	TOP	dXP	VSZ	OVSZY[S\	R̀	XdWO	_VTPU[VYX	RU	Xd̂XTVSWPXgH	IJK�K�	NOP	QRSTUVWTRU	XOVYY	UP[_̂ dUXP	TOP	hcSPU	̀RU	TOP	WRXT	VSZ	P�]PSXP	TOP	hcSPU	[SWdUX	���	̀RU	UP_PZ[VT[RS	R̀	OVbVUZRdX	_VTPU[VYX	RU	Xd̂XTVSWPX	TOP	QRSTUVWTRU	̂U[S\X	TR	TOP	X[TP	VSZ	SP\Y[\PSTYe	OVSZYPX~	RU	���	cOPUP	TOP	QRSTUVWTRU	̀V[YX	TR	]PÙRU_	[TX	R̂Y[\VT[RSX	dSZPU	�PWT[RS	��g�g�~	P�WP]T	TR	TOP	P�TPST	TOVT	TOP	WRXT	VSZ	P�]PSXP	VUP	ZdP	TR	TOP	hcSPUaX	̀VdYT	RU	SP\Y[\PSWPgH	IJK�KM	|̀~	c[TORdT	SP\Y[\PSWP	RS	TOP	]VUT	R̀	TOP	QRSTUVWTRU~	TOP	QRSTUVWTRU	[X	OPYZ	Y[V̂YP	̂e	V	\RfPUS_PST	V\PSWe	̀RU	TOP	WRXT	R̀	UP_PZ[VT[RS	R̀	V	OVbVUZRdX	_VTPU[VY	RU	Xd̂XTVSWP	XRYPYe	̂e	UPVXRS	R̀	]PÙRU_[S\	�RU�	VX	UP�d[UPZ	̂e	TOP	QRSTUVWT	�RWd_PSTX~	TOP	hcSPU	XOVYY	UP[_̂ dUXP	TOP	QRSTUVWTRU	̀RU	VYY	WRXT	VSZ	P�]PSXP	TOPUP̂e	[SWdUUPZg
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I	JKLM	NOPQRPSTUPVWX	YX	Z[Z\]ZX̂_	Ỳ̀ẐabX]	cỲZa_	d̀	eZ\cdXc	d\	e\deZ\a_f	agZ	hdXa\Ŷad\	cgYii	Ŷaf	Ya	agZ	hdXa\Ŷad\jc	kbĉ\ZabdXf	ad	e\ZlZXa	ag\ZYaZXZk	kY[Y]Zf	bXmn\_f	d\	idcco	pkkbabdXYi	̂d[eZXcYabdX	d\	ZqaZXcbdX	d̀	ab[Z	̂iYb[Zk	r_	agZ	hdXa\Ŷad\	dX	Ŷ d̂nXa	d̀	YX	Z[Z\]ZX̂_	cgYii	rZ	kZaZ\[bXZk	Yc	e\dlbkZk	bX	p\ab̂iZ	st	YXk	p\ab̂iZ	uovwxyz{N	JJ			y|}~wv|zN	v|�	��|�}I	JJLJ	z�S�Q�T��Q�V	ySV�Q�STP	�S�	��S�V�edX	ZqẐnabdX	d̀	agbc	p]\ZZ[ZXa	YXk	Ya	Yii	ab[Zc	e\bd\	ad	hdXa\Ŷad\	�ZXkd\	̂d[bX]	dXad	agZ	e\deZ\a_	d̀	���f	ZŶg	d̂Xa\Ŷad\f	cnr̂dXa\Ŷad\f	cnr�cnr̂dXa\Ŷad\	d\	YX_dXZ	gb\Zk	d\	\ZaYbXZk	r_	d\	̀d\	YX_	bXcn\Zk	[nca	̂Y\\_	lYibk	YXk	d̂iiẐabriZ	bXcn\YX̂Z	bX	agZ	̀d\[	YXk	�bag	bXcn\YX̂Z	̂d[eYXbZc	Ŷ ẐeaYriZ	ad	���o		�gZ_	[nca	gYlZ	agZ	̂dlZ\Y]Z	YXk	ib[bac	d̀	ibYrbiba_	e\Zĉ\brZk	rZid�f	bX̂inkbX]	̂d[[Z\̂bYi	�ZXZ\Yi	�bYrbiba_	�bagdna	YX_	�Yrd\	�Y�	Zq̂incbdXc	d\	hdXa\ŶanYi	ib[baYabdX	d\	Zq̂incbdXf	�d\�Z\cj	hd[eZXcYabdX	YXk	�[eid_Z\cj	�bYrbiba_	bXcn\YX̂Z�	pnad[drbiZ	�bYrbiba_	WXcn\YX̂Zf	�\deZ\a_	WXcn\YX̂Z	̀d\	agZ	hdXa\Ŷad\jc	�d\�	dX	agZ	cbaZ	Yc	[d\Z	̀nii_	cZa	̀d\ag	gZ\ZbXo���f	p[Z\b̂YX	�ŶbX]	YXk	�XaZ\aYbX[ZXaf	��h	YXk	Ỳ̀bibYaZc	[nca	rZ	XY[Zk	Yc	YX	YkkbabdXYi	bXcn\Zk	̀d\	agZ	eZ\̀d\[YX̂Z	d̀	agZb\	dX]dbX]	deZ\YabdXc	̀d\	_dn	dX	Y	e\b[Y\_	YXk	XdX̂dXa\brnabX]	rYcbc	dX	ZŶg	d̀	agZcZ	edib̂bZc	Zq̂Zea	�d\�Z\cj	hd[eZXcYabdXo�gZ	�ZXkd\jc	WXcn\YX̂Z	cgYii	rZ	�\baaZX	dX	YX	d̂ n̂\\ZX̂Z	rYcbc	bX	agZ	a_eZcf	̀d\	agZ	̂dlZ\Y]Zcf	YXk	̀d\	Xda	iZcc	agYX	agZ	ib[bac	d̀	ibYrbiba_f	dX	Y	eZ\	cbaZ	rYcbcf	Yc	̀diid�c��d\�Z\c	hd[eZXcYabdX	Ỳ̀d\kbX]	̂dlZ\Y]Z	nXkZ\	agZ	�d\�Z\c	hd[eZXcYabdX	iY�c	d̀	agZ	�aYaZ	d̀	�Z�	�d\�	YXk	�[eid_Z\c	�bYrbiba_	̂dlZ\Y]Z	cnrmẐa	ad	Y	ib[ba	d̀	Xd	iZcc	agYX	�sf���f���	ZŶg	Z[eid_ZZf	�sf���f���	ZŶg	Ŷ b̂kZXaf	YXk	�sf���f���	edib̂_	ib[bao� hd[[Z\̂bYi	�ZXZ\Yi	�bYrbiba_�hd[rbXZk	�bX]iZ	�b[ba	��sf���f���	ZŶg	d̂ n̂\\ZX̂Z��f���f���	]ZXZ\Yi	Y]]\Z]YaZcn̂g	̂dlZ\Y]Z	cgYii	bX̂inkZ��\Z[bcZc��eZ\YabdXcf	��XZ\jc	�\daẐablZf	�\dkn̂ac�hd[eiZaZk	�eZ\YabdXcf	hdXa\ŶanYi	�bYrbiba_	d̂lZ\bX]	agZ	ibYrbiba_	Yccn[Zk	r_	agbc	p]\ZZ[ZXaf	�Z\cdXYi	WXmn\_f	�\dYk	�d\[	�\deZ\a_	�Y[Y]Z	 bX̂inkbX]	hd[eiZaZk	�eZ\YabdXc¡f	�\dYk	�d\[	�dab̂Z	d̀	�̂ n̂\\ZX̂Zohd[[Z\̂bYi	�ZXZ\Yi	�bYrbiba_	WXcn\YX̂Z	�\baaZX	dX	W��	̀d\[	h���	�s	s�¢�s	�bag	ib[bac	d̀	�sf���f���	eZ\	d̂ n̂\\ZX̂Z	�dkbi_	WXmn\_	YXk	�\deZ\a_	�Y[Y]Z	hd[rbXZkf	�sf���f���	eZ\	d̂ n̂\\ZX̂Z	�Z\cdXYi	£	pklZ\abcbX]	WXmn\_	YXk	��f���f���	�ZXZ\Yi	 eZ\	e\dmẐa¡	p]]\Z]YaZo		�gZ	edib̂_	cgYii	rZ	�\baaZX	dX	YX	d̂ n̂\\ZX̂Z	rYcbco	pX_	kZkn̂abriZ	cgYii	rZ	agZ	\ZcedXcbrbiba_	d̀	agZ	hdXa\Ŷad\	�ZXkd\�gZ	edib̂_	cgYii	Xda	̂dXaYbX	Zq̂incbdXc	\ZiYabX]	ad� Y¡ d̂Xa\ŶanYi	ibYrbiba_ r¡ bXkZeZXkZXa	̂dXa\Ŷad\c ̂¡ ]\Ylba_	\ZiYaZk	bXmn\bZc k¡ bXmn\bZc	cncaYbXZk	r_	Z[eid_ZZ	d̀	YX	bXcn\Zk	d\	YX_	bXcn\Zk Z¡ gZb]ga	ib[baYabdXc ̀¡ \ZcbkZXabYi	�d\�	 b̀	Yeeib̂YriZ¡ho hd[e\ZgZXcblZ	pnad[drbiZ	�bYrbiba_�hd[rbXZk	�bX]iZ	�b[ba�sf���f���	ZŶg	d̂ n̂\\ZX̂Z
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IJKL	KMNOPQRO	STUU	TVKUJWO	QUU	MSVOWX	VMVYMSVOWX	UOQZOW	QVW	LTPOW	QJ[M\M]TUOẐ_J[M\M]TUO	̀TQ]TUT[a	bVZJPQVKO	cMP	dMWTUa	bVeJPa	QVW	fPMgOP[a	hQ\QRO	TV	[LO	Q\MJV[	Mc	ijXkkkXkkk	KM\]TVOW	QVW	KMNOPTVR	QUU	MSVOWX	VMVYMSVOW	QVW	LTPOW	NOLTKUOẐ		fMUTKa	ZLQUU	TVKUJWO	lSVOP	QZ	QWWT[TMVQU	TVZJPOŴĥ m\]POUUQ	bVZJPQVKOnm\]POUUQ	̀TQ]TUT[a	bVZJPQVKO	cMP	[LO	[M[QU	UT\T[	gJPKLQZOW	]a	oMV[PQK[MP	pOVWMP	]J[X	VM[	UOZZ	[LQV	Q	iqXkkkXkkk	UT\T[	gPMNTWTVR	OrKOZZ	KMNOPQRO	MNOP	QUU	UT\T[Z	QVW	KMNOPQROZ	VM[OW	TV	gQPQRPQgL	Q̂X	]̂X	QVW	K̂	Q]MNÔ		sLTZ	gMUTKa	ZLQUU	]O	SPT[[OV	MV	QV	tMKKJPPOVKOt	]QZTẐû fPMgOP[a	bVZJPQVKOnt_UU	vTZwt	gPMgOP[a	KMNOPQRO	KMNOPTVR	[LO	oMV[PQK[MP	pOVWMPxZ	\Q[OPTQUZ	QVW	OyJTg\OV[	MV	[LO	IT[OX	TV	Q\MJV[Z	ZJccTKTOV[	[M	gPM[OK[	shv̂		sLO	oMV[PQK[MP	pOVWMP	QZZJ\OZ	ZMUO	POZgMVZT]TUT[a	cMP	QVa	WOWJK[T]UO	Q\MJV[Z	[LQ[	\Qa	]O	QggUTOW	TV	QV	TVZJPQVKO	KUQT\	ZO[[UO\OV[	cMP	WQ\QRÔq̂ĵj bVZJPQVKO	\Qa	]O	QPPQVROW	JVWOP	Q	ZTVRUO	gMUTKa	cMP	[LO	cJUU	UT\T[Z	POyJTPOW	MP	]a	Q	KM\]TVQ[TMV	Mc	JVWOPUaTVR	gMUTKTOZ	ST[L	[LO	]QUQVKO	gPMNTWOW	]a	QV	zrKOZZ	MP	m\]POUUQ	gMUTKâq̂ĵ{ sLO	cMPORMTVR	gMUTKTOZ	ZLQUU	KMV[QTV	Q	gPMNTZTMV	[LQ[	KMNOPQROZ	QccMPWOW	JVWOP	[LO	gMUTKTOZ	STUU	VM[	]O	KQVKOUUOW	MP	VM[	POVOSOW	JV[TU	Q[	UOQZ[	[LTP[a	|}k~	WQaZ	gPTMP	SPT[[OV	VM[TKO	LQZ	]OOV	RTNOV	[M	shv̂		oOP[TcTKQ[OZ	Mc	TVZJPQVKO	QKKOg[Q]UO	[M	shv	ZLQUU	]O	cTUOWX	TV	WJgUTKQ[OX	ST[L	shv	JgMV	OrOKJ[TMV	Mc	[LTZ	_RPOO\OV[̂q̂ĵ} zNTWOVKO	|�M[TKOZ~	Mc	oM\gUTQVKO_UU	gMUTKTOZ	ZLQUU	]O	OVWMPZOW	[M	gPMNTWO	[LQ[	TV	[LO	ONOV[	Mc	KQVKOUUQ[TMVX	VMVYPOVOSQU	MP	\Q[OPTQU	\MWTcTKQ[TMVX	lSVOP	ZLQUU	POKOTNO	[LTP[a	|}k~	WQaZ	gPTMP	SPT[[OV	VM[TKO	[LOPOMĉoMV[PQK[MP	pOVWMP	ZLQUU	cJPVTZL	shv�lSVOP	ST[L	oOP[TcTKQ[OZ	Mc	bVZJPQVKOX	[MRO[LOP	ST[L	KMgTOZ	Mc	[LO	QWWT[TMVQU	TVZJPOW	OVWMPZO\OV[X	VM	UQ[OP	[LQV	|q~	WQaZ	gPTMP	[M	KM\\OVKO\OV[	Mc	SMPw	QVW	JgMV	shv�lSVOPxZ	POyJOZ[X	ZLQUU	gPMNTWO	shv�lSVOPX	ST[L	KM\gUO[O	KMgTOZ	Mc	[LO	QcMPO\OV[TMVOW	gMUTKTOZ	TVKUJWTVR	QUU	OVWMPZO\OV[Z	Q[[QKLOW	[LOPO[M	ONTWOVKTVR	KM\gUTQVKO	ST[L	QUU	TVZJPQVKO	gPMNTZTMVZ	VM[OW	Q]MNÔ	_UU	oOP[TcTKQ[OZ	QVW	gMUTKa	[OP\TVQ[TMV	VM[TKOZ	ZLMJUW	]O	WOUTNOPOW	NTQ	KOP[TcTOW	\QTU	[Mn�OUUa	�TUWMVOPoLTOc	IQcO[a	�	vTZw	lccTKOP	sTMRQ	hMSVZ	vQKO[PQKwX	̀ ò{}��	�OZ[	vTNOP	vMQW�TKLMUZX	��	j}�j{�_b̀mvz	sl	ol�f̀�	�bs�	_��	l�	s�z	vz�mbvz�z�sI	�lszh	_dlpz	�b̀ 	̀vzIm̀ s	b�	_	dvz_o�	l�	s�bI	ol�sv_os	d�	s�z	ol�sv_oslv	pz�hlv̂shv	QVW	oMV[PQK[MP	pOVWMP	SQTNO	QUU	PTRL[Z	QRQTVZ[	OQKL	M[LOP	QVW	QRQTVZ[	shv	cMP	WQ\QROZ	KQJZOW	]a	cTPO	MP	M[LOP	gOPTUZ	[M	[LO	Or[OV[	KMNOPOW	]a	dJTUWOPxZ	vTZw	MP	QVa	M[LOP	gPMgOP[a	TVZJPQVKOX	OrKOg[	ZJKL	PTRL[Z	QZ	[LOa	\Qa	LQNO	[M	[LO	gPMKOOWZ	Mc	ZJKL	TVZJPQVKÔ�����������	���������	����	���� ¡¢	£�¢¤ ¥�¦��	������	sLO	lSVOP	ZLQUU	gJPKLQZO	QVW	\QTV[QTV	TVZJPQVKO	Mc	[LO	[agOZ	QVW	UT\T[Z	Mc	UTQ]TUT[aX	KMV[QTVTVR	[LO	OVWMPZO\OV[ZX	QVW	ZJ]eOK[	[M	[LO	[OP\Z	QVW	KMVWT[TMVZX	QZ	WOZKPT]OW	TV	[LO	_RPOO\OV[	MP	OUZOSLOPO	TV	[LO	oMV[PQK[	hMKJ\OV[Ẑ	sLO	lSVOP	ZLQUU	gJPKLQZO	QVW	\QTV[QTV	[LO	POyJTPOW	TVZJPQVKO	cPM\	QV	TVZJPQVKO	KM\gQVa	MP	TVZJPQVKO	KM\gQVTOZ	UQScJUUa	QJ[LMPT§OW	[M	TZZJO	TVZJPQVKO	TV	[LO	eJPTZWTK[TMV	SLOPO	[LO	fPMeOK[	TZ	UMKQ[OŴ		sLO	cMP\	Mc	gMUTKa	cMP	[LTZ	KMNOPQRO	ZLQUU	]O	oM\gUO[OW	NQUJÔ		sLO	oMV[PQK[MP	TZ	POZgMVZT]UO	cMP	QUU	[MMUZX	OyJTg\OV[X	\Q[OPTQUZX	SMPwX	
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IJKLM	NOJPQ	RNSRJTOJPTQ	KUVWQIJPUO	TOX	WURRIRRPUO	SY	JZI	[\OI]L	̂ZI	KUOJ]TKJU]	RZTQQ	W]U_PXI	PORN]TOKI	̀U]	JZÌJ	TR	ZI	VTY	]IaNP]I	̀U]	ZPVRIQ̀M	ZPR	RNSKUOJ]TKJU]R	TOX	ZPR	IVWQUYIIRb	W]UJIKJPUOccdedcdc	fgh	ijkhl	mgnoo	pqlrgnmh	nks	tnukvnuk	sqlukw	vgh	riqlmh	ix	rikmvlqrvuiky	z{oo	|um}z	pliphlv~	ukmqlnkrh	kivhs	uk	�nlnwlnpg	����	uk	nk	ntiqkv	h�qno	vi	����	ix	vgh	ukmqlnkrh	�noqh	vghlhix�	fgh	ukmqlnkrh	mgnoo	ukroqsh	noo	uvhtm	ix	on�il	nks	tnvhlunomy	h�qupthkv	nks	mqppouhmy	ukrushkv	vi	vgh	rikmvlqrvuik	ix	mnus	pli�hrvy	ukroqsukw	noo	phltnkhkv	xu�vqlhm	nks	ukroqsukw	vhtpilnl~	mvlqrvqlhmy	mrnxxiosukwy	mvnwhm	nks	h�qupthkv	kiv	ijkhs	il	lhkvhs	�~	vgh	�ikvlnrvily	vgh	rimv	ix	jgurg	um	ukroqshs	uk	vgh	rimv	ix	vgh	jil}y	jguoh	ik	vgh	plhtumhm	il	juvguk	���	xhhv	vghlhix�	fgum	ukmqlnkrh	mgnoo	kiv	ri�hl	viiom	ijkhs	�~	thrgnkurmy	kil	viiomy	h�qupthkvy	xiltmy	mrnxxiosukwy	mgnkvuhmy	mvilnwh	mghsmy	vhtpilnl~	ixxurhm	nks	vgh	ou}hy	ijkhs	il	lhkvhs	�~	vgh	�ikvlnrvil	jghvghl	il	kiv	ik	vgh	muvh	ix	vgh	jil}�	fgh	xilt	ix	piour~	xil	vgum	ri�hlnwh	mgnoo	�h	ritpohvhs	�noqh�	fgh	shsqrvu�oh	kiv	vi	h�rhhs	��y�������ccdedcde	�imm	il	shon~	�~	xulh	mgnoo	kiv	nxxhrv	vgh	luwgvm	il	i�ouwnvuikm	ix	huvghl	pnlv~	qkshl	vghul	rikvlnrv	h�rhpv	vgnv	uk	mqrg	h�hkvmy	vgh	�ikvlnrvil	mgnoo	�h	hkvuvohs	vi	lhnmikn�oh	h�vhkmuik	ix	vuth	xil	vgh	phlxiltnkrh	ix	vgh	�ikvlnrv�	fgh	�ikvlnrvil	mgnooy	qpik	jluvvhk	kivurh	xlit	vgh	�jkhly	utthsunvho~	plirhhs	juvg	vgh	lhukmvnoonvuik	ix	jil}	sntnwhs	il	shmvli~hs�	fgh	�ikvlnrvil	tqmv	plirhhs	juvg	vgh	jil}	juvg	vgh	ohnmv	pimmu�oh	shon~	juvgiqv	njnuvukw	nk~	njnls	ix	ukmqlnkrh��	ccdede	�������	��	��������	��������	������� 	¡¢����¢��d	£̀	JZI	[\OI]	̀TPQR	JU	WN]KZTRI	TOX	VTPOJTPO	JZI	]IaNP]IX	W]UWI]JY	PORN]TOKIM	\PJZ	TQQ	Ù	JZI	KU_I]T¤IR	TOX	PO	JZI	TVUNOJR	XIRK]PSIX	PO	JZI	¥¤]IIVIOJ	U]	IQRI\ZI]I	PO	JZI	¦UOJ]TKJ	§UKNVIOJRM	JZI	[\OI]	RZTQQ	PÒU]V	JZI	¦UOJ]TKJU]	PO	\]PJPO¤	W]PU]	JU	KUVVIOKIVIOJ	Ù	JZI	̈U]©L	ªWUO	]IKIPWJ	Ù	OUJPKI	̀]UV	JZI	[\OI]M	JZI	¦UOJ]TKJU]	VTY	XIQTY	KUVVIOKIVIOJ	Ù	JZI	̈U]©	TOX	VTY	USJTPO	PORN]TOKI	JZTJ	\PQQ	W]UJIKJ	JZI	POJI]IRJR	Ù	JZI	¦UOJ]TKJU]M	«NSKUOJ]TKJU]RM	TOX	«NS¬«NSKUOJ]TKJU]R	PO	JZI	̈U]©L	̈ZIO	JZI	̀TPQN]I	JU	W]U_PXI	KU_I]T¤I	ZTR	SIIO	KN]IX	U]	]IRUQ_IXM	JZI	¦UOJ]TKJ	«NV	TOX	¦UOJ]TKJ	̂PVI	RZTQQ	SI	IaNPJTSQY	TXNRJIXL	£O	JZI	I_IOJ	JZI	[\OI]	̀TPQR	JU	W]UKN]I	KU_I]T¤IM	JZI	[\OI]	\TP_IR	TQQ	]P¤ZJR	T¤TPORJ	JZI	¦UOJ]TKJU]M	«NSKUOJ]TKJU]RM	TOX	«NS¬RNSKUOJ]TKJU]R	JU	JZI	I®JIOJ	JZI	QURR	JU	JZI	[\OI]	\UNQX	ZT_I	SIIO	KU_I]IX	SY	JZI	PORN]TOKI	JU	ZT_I	SIIO	W]UKN]IX	SY	JZI	[\OI]L	̂ZI	KURJ	Ù	JZI	PORN]TOKI	RZTQQ	SI	KZT]¤IX	JU	JZI	[\OI]	SY	T	¦ZTO¤I	[]XI]L	£̀	JZI	[\OI]	XUIR	OUJ	W]U_PXI	\]PJJIO	OUJPKIM	TOX	JZI	¦UOJ]TKJU]	PR	XTVT¤IX	SY	JZI	̀TPQN]I	U]	OI¤QIKJ	Ù	JZI	[\OI]	JU	WN]KZTRI	U]	VTPOJTPO	JZI	]IaNP]IX	PORN]TOKIM	JZI	[\OI]	RZTQQ	]IPVSN]RI	JZI	¦UOJ]TKJU]	̀U]	TQQ	]ITRUOTSQI	KURJR	TOX	XTVT¤IR	TJJ]PSNJTSQI	JZI]IJUL�	ccded̄	°�����	�±	²�¢��������¢	��	³́�������¢	�±	µ¶¢��·�	��������	������� 	¡¢����¢��d	̈PJZPO	JZ]II	̧¹º	SNRPOIRR	XTYR	Ù	JZI	XTJI	JZI	[\OI]	SIKUVIR	T\T]I	Ù	TO	PVWIOXPO¤	U]	TKJNTQ	KTOKIQQTJPUO	U]	I®WP]TJPUO	Ù	TOY	W]UWI]JY	PORN]TOKI	]IaNP]IX	SY	JZI	¦UOJ]TKJ	§UKNVIOJRM	JZI	[\OI]	RZTQQ	W]U_PXI	OUJPKI	JU	JZI	¦UOJ]TKJU]	Ù	RNKZ	PVWIOXPO¤	U]	TKJNTQ	KTOKIQQTJPUO	U]	I®WP]TJPUOL	ªOQIRR	JZI	QTWRI	PO	KU_I]T¤I	T]PRIR	̀]UV	TO	TKJ	U]	UVPRRPUO	Ù	JZI	¦UOJ]TKJU]»	̧¼º	JZI	¦UOJ]TKJU]M	NWUO	]IKIPWJ	Ù	OUJPKI	̀]UV	JZI	[\OI]M	RZTQQ	ZT_I	JZI	]P¤ZJ	JU	RJUW	JZI	̈U]©	NOJPQ	JZI	QTWRI	PO	KU_I]T¤I	ZTR	SIIO	KN]IX	SY	JZI	W]UKN]IVIOJ	Ù	]IWQTKIVIOJ	KU_I]T¤I	SY	IPJZI]	JZI	[\OI]	U]	JZI	¦UOJ]TKJU]½	̧¾º	JZI	¦UOJ]TKJ	̂PVI	TOX	¦UOJ]TKJ	«NV	RZTQQ	SI	IaNPJTSQY	TXNRJIX½	TOX	̧¹º	JZI	[\OI]	\TP_IR	TQQ	]P¤ZJR	T¤TPORJ	JZI	¦UOJ]TKJU]M	«NSKUOJ]TKJU]RM	TOX	«NS¬RNSKUOJ]TKJU]R	JU	JZI	I®JIOJ	TOY	QURR	JU	JZI	[\OI]	\UNQX	ZT_I	SIIO	KU_I]IX	SY	JZI	PORN]TOKI	ZTX	PJ	OUJ	I®WP]IX	U]	SIIO	KTOKIQQIXL	£̀	JZI	¦UOJ]TKJU]	WN]KZTRIR	]IWQTKIVIOJ	KU_I]T¤IM	JZI	KURJ	Ù	JZI	PORN]TOKI	RZTQQ	SI	KZT]¤IX	JU	JZI	[\OI]	SY	TO	TWW]UW]PTJI	¦ZTO¤I	[]XI]L	̂ZI	̀N]OPRZPO¤	Ù	OUJPKI	SY	JZI	[\OI]	RZTQQ	OUJ	]IQPI_I	JZI	[\OI]	Ù	TOY	KUOJ]TKJNTQ	USQP¤TJPUO	JU	W]U_PXI	]IaNP]IX	PORN]TOKIL�	ccd̄	¿��À���	�±	Á�Â��Ã����¢�	ccd̄dc	ÄL¾ ¨TP_I]	Ù	«NS]U¤TJPUO	Å	¦UOJ]TKJU]	ÆIOXU]	T¤]IIR	JU	\TP_I	PJR	]P¤ZJ	Ù	]IKU_I]Y	TOXÇU]	RNS]U¤TJPUO	T¤TPORJ	§̂ÈÇ[\OI]M	U\OI]bR	TXXPJPUOTQ	PORN]IXL		¥QQ	WUQPKPIR	̧I®KIWJ	TNJUVUSPQIº	RZTQQ	TQQU\	̀U]	T	̈TP_I]	Ù	«NS]U¤TJPUOLÉÊËÌËÍÌËÎÏ	ÐÑÒÑÓÑÐÔ�	ccdÕ	Ö���	�±	×��Ø	Ù���¢���	¡¢���������¢Ø	�¢�	Ú��� 	�¢	²�Û������¢	¡¢����¢��ẐI	[\OI]M	TJ	JZI	[\OI]bR	UWJPUOM	VTY	WN]KZTRI	TOX	VTPOJTPO	PORN]TOKI	JZTJ	\PQQ	W]UJIKJ	JZI	[\OI]	T¤TPORJ	QURR	Ù	NRI	Ù	JZI	[\OI]bR	W]UWI]JYM	U]	JZI	POTSPQPJY	JU	KUOXNKJ	OU]VTQ	UWI]TJPUORM	XNI	JU	̀P]I	U]	UJZI]	KTNRIR	Ù	QURRL	̂ZI	[\OI]	\TP_IR	TQQ	]P¤ZJR	Ù	TKJPUO	T¤TPORJ	JZI	¦UOJ]TKJU]	TOX	¥]KZPJIKJ	̀U]	QURR	Ù	NRI	Ù	JZI	[\OI]bR	W]UWI]JYM	XNI	JU	P̀]I	U]	UJZI]	ZTÜT]XR	ZU\I_I]	KTNRIXL�ccdÝ	Þ�ß���Û�¢�	�¢�	Á�����Û�¢�	�±	¡¢�����	Ö����	ccdÝdc	¥	QURR	PORN]IX	NOXI]	JZI	W]UWI]JY	PORN]TOKI	]IaNP]IX	SY	JZI	¥¤]IIVIOJ	RZTQQ	SI	TXNRJIX	SY	JZI	[\OI]	TR	P̀XNKPT]Y	TOX	VTXI	WTYTSQI	JU	JZI	[\OI]	TR	̀PXNKPT]Y	̀U]	JZI	PORN]IXRM	TR	JZIP]	POJI]IRJR	VTY	TWWIT]M	RNSIKJ	JU	
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IJKLMIJNJOPQ	RS	TOU	TVVWMXTYWJ	NRIPZTZJJ	XWTLQJ	TO[	RS	\JXPMRO	]]̂_̂̀ 	̂abJ	cdOJI	QbTWW	VTU	PbJ	eIXbMPJXP	TO[	fROPITXPRI	PbJMI	gLQP	QbTIJQ	RS	MOQLITOXJ	VIRXJJ[Q	IJXJMhJ[	YU	PbJ	cdOJIi	TO[	YU	TVVIRVIMTPJ	TZIJJNJOPQ	PbJ	eIXbMPJXP	TO[	fROPITXPRI	QbTWW	NTjJ	VTUNJOPQ	PR	PbJMI	XROQLWPTOPQ	TO[	\LYXROPITXPRIQ	MO	QMNMWTI	NTOOJÎk	llmnmo	pIMRI	PR	QJPPWJNJOP	RS	TO	MOQLIJ[	WRQQi	PbJ	cdOJI	QbTWW	ORPMSU	PbJ	fROPITXPRI	RS	PbJ	PJINQ	RS	PbJ	VIRVRQJ[	QJPPWJNJOP	TQ	dJWW	TQ	PbJ	VIRVRQJ[	TWWRXTPMRO	RS	PbJ	MOQLITOXJ	VIRXJJ[Q̂	abJ	fROPITXPRI	QbTWW	bThJ	]q	[TUQ	SIRN	IJXJMVP	RS	ORPMXJ	PR	RYgJXP	PR	PbJ	VIRVRQJ[	QJPPWJNJOP	RI	TWWRXTPMRO	RS	PbJ	VIRXJJ[Q̂	rS	PbJ	fROPITXPRI	[RJQ	ORP	RYgJXPi	PbJ	cdOJI	QbTWW	QJPPWJ	PbJ	WRQQ	TO[	PbJ	fROPITXPRI	QbTWW	YJ	YRLO[	YU	PbJ	QJPPWJNJOP	TO[	TWWRXTPMRÔ	sVRO	IJXJMVPi	PbJ	cdOJI	QbTWW	[JVRQMP	PbJ	MOQLITOXJ	VIRXJJ[Q	MO	T	QJVTITPJ	TXXRLOP	TO[	NTjJ	PbJ	TVVIRVIMTPJ	[MQPIMYLPMROQ̂	abJIJTSPJIi	MS	OR	RPbJI	TZIJJNJOP	MQ	NT[J	RI	PbJ	cdOJI	[RJQ	ORP	PJINMOTPJ	PbJ	fROPITXP	SRI	XROhJOMJOXJi	PbJ	cdOJI	TO[	fROPITXPRI	QbTWW	JtJXLPJ	T	fbTOZJ	cI[JI	SRI	IJXROQPILXPMRO	RS	PbJ	[TNTZJ[	RI	[JQPIRUJ[	uRIj	MO	PbJ	TNRLOP	TWWRXTPJ[	SRI	PbTP	VLIVRQĴ	rS	PbJ	fROPITXPRI	PMNJWU	RYgJXPQ	PR	JMPbJI	PbJ	PJINQ	RS	PbJ	VIRVRQJ[	QJPPWJNJOP	RI	PbJ	TWWRXTPMRO	RS	PbJ	VIRXJJ[Qi	PbJ	cdOJI	NTU	VIRXJJ[	PR	QJPPWJ	PbJ	MOQLIJ[	WRQQi	TO[	TOU	[MQVLPJ	YJPdJJO	PbJ	cdOJI	TO[	fROPITXPRI	TIMQMOZ	RLP	RS	PbJ	QJPPWJNJOP	RI	TWWRXTPMRO	RS	PbJ	VIRXJJ[Q	QbTWW	YJ	IJQRWhJ[	VLIQLTOP	PR	eIPMXWJ	]_̂	pJO[MOZ	IJQRWLPMRO	RS	TOU	[MQVLPJi	PbJ	cdOJI	NTU	MQQLJ	T	fROQPILXPMRO	fbTOZJ	vMIJXPMhJ	SRI	PbJ	IJXROQPILXPMRO	RS	PbJ	[TNTZJ[	RI	[JQPIRUJ[	uRIĵwxyz{|}	lo			~�{��}xz��	w��	{�xx}{yz��	��	��x�k	loml	~���������	��	����k	lomlml	rS	T	VRIPMRO	RS	PbJ	uRIj	MQ	XRhJIJ[	XROPITIU	PR	PbJ	eIXbMPJXP�Q	IJKLJQP	RI	PR	IJKLMIJNJOPQ	QVJXMSMXTWWU	JtVIJQQJ[	MO	PbJ	fROPITXP	vRXLNJOPQi	MP	NLQPi	MS	IJKLJQPJ[	MO	dIMPMOZ	YU	PbJ	eIXbMPJXPi	YJ	LOXRhJIJ[	SRI	PbJ	eIXbMPJXP�Q	JtTNMOTPMRO	TO[	YJ	IJVWTXJ[	TP	PbJ	fROPITXPRI�Q	JtVJOQJ	dMPbRLP	XbTOZJ	MO	PbJ	fROPITXP	aMNĴk	lomlmo	rS	T	VRIPMRO	RS	PbJ	uRIj	bTQ	YJJO	XRhJIJ[	PbTP	PbJ	eIXbMPJXP	bTQ	ORP	QVJXMSMXTWWU	IJKLJQPJ[	PR	JtTNMOJ	VIMRI	PR	MPQ	YJMOZ	XRhJIJ[i	PbJ	eIXbMPJXP	NTU	IJKLJQP	PR	QJJ	QLXb	uRIj	TO[	MP	QbTWW	YJ	LOXRhJIJ[	YU	PbJ	fROPITXPRÎ	rS	QLXb	uRIj	MQ	MO	TXXRI[TOXJ	dMPb	PbJ	fROPITXP	vRXLNJOPQi	PbJ	fROPITXPRI	QbTWW	YJ	JOPMPWJ[	PR	TO	JKLMPTYWJ	T[gLQPNJOP	PR	PbJ	fROPITXP	\LN	TO[	fROPITXP	aMNJ	TQ	NTU	YJ	TVVIRVIMTPĴ	rS	QLXb	uRIj	MQ	ORP	MO	TXXRI[TOXJ	dMPb	PbJ	fROPITXP	vRXLNJOPQi	PbJ	XRQPQ	RS	LOXRhJIMOZ	PbJ	uRIji	TO[	PbJ	XRQP	RS	XRIIJXPMROi	QbTWW	YJ	TP	PbJ	fROPITXPRI�Q	JtVJOQĴk	lomo	{���������	��	����k	lomoml	������	�����������	{���������abJ	fROPITXPRI	QbTWW	VIRNVPWU	XRIIJXP	uRIj	IJgJXPJ[	YU	PbJ	eIXbMPJXP	RI	STMWMOZ	PR	XROSRIN	PR	PbJ	IJKLMIJNJOPQ	RS	PbJ	fROPITXP	vRXLNJOPQi	[MQXRhJIJ[	YJSRIJ	\LYQPTOPMTW	fRNVWJPMRO	TO[	dbJPbJI	RI	ORP	STYIMXTPJ[i	MOQPTWWJ[	RI	XRNVWJPJ[̂	fRQPQ	RS	XRIIJXPMOZ	QLXb	IJgJXPJ[	uRIji	MOXWL[MOZ	T[[MPMROTW	PJQPMOZ	TO[	MOQVJXPMROQi	PbJ	XRQP	RS	LOXRhJIMOZ	TO[	IJVWTXJNJOPi	TO[	XRNVJOQTPMRO	SRI	PbJ	eIXbMPJXP�Q	QJIhMXJQ	TO[	JtVJOQJQ	NT[J	OJXJQQTIU	PbJIJYUi	QbTWW	YJ	TP	PbJ	fROPITXPRI�Q	JtVJOQĴk	lomomo	w����	�����������	{���������k	lomomoml	rO	T[[MPMRO	PR	PbJ	fROPITXPRI�Q	RYWMZTPMROQ	LO[JI	\JXPMRO	�̂_i	MSi	dMPbMO	ROJ	UJTI	TSPJI	PbJ	[TPJ	RS	\LYQPTOPMTW	fRNVWJPMRO	RS	PbJ	uRIj	RI	[JQMZOTPJ[	VRIPMRO	PbJIJRS	RI	TSPJI	PbJ	[TPJ	SRI	XRNNJOXJNJOP	RS	dTIITOPMJQ	JQPTYWMQbJ[	LO[JI	\JXPMRO	�̂�̂]i	RI	YU	PJINQ	RS	TOU	TVVWMXTYWJ	QVJXMTW	dTIITOPU	IJKLMIJ[	YU	PbJ	fROPITXP	vRXLNJOPQi	TOU	RS	PbJ	uRIj	MQ	SRLO[	PR	YJ	ORP	MO	TXXRI[TOXJ	dMPb	PbJ	IJKLMIJNJOPQ	RS	PbJ	fROPITXP	vRXLNJOPQi	PbJ	fROPITXPRI	QbTWW	XRIIJXP	MP	VIRNVPWU	TSPJI	IJXJMVP	RS	ORPMXJ	SIRN	PbJ	cdOJI	PR	[R	QRi	LOWJQQ	PbJ	cdOJI	bTQ	VIJhMRLQWU	ZMhJO	PbJ	fROPITXPRI	T	dIMPPJO	TXXJVPTOXJ	RS	QLXb	XRO[MPMRÔ	abJ	cdOJI	QbTWW	ZMhJ	QLXb	ORPMXJ	VIRNVPWU	TSPJI	[MQXRhJIU	RS	PbJ	XRO[MPMRÔ	vLIMOZ	PbJ	ROJ�UJTI	VJIMR[	SRI	XRIIJXPMRO	RS	uRIji	MS	PbJ	cdOJI	STMWQ	PR	ORPMSU	PbJ	fROPITXPRI	TO[	ZMhJ	PbJ	fROPITXPRI	TO	RVVRIPLOMPU	PR	NTjJ	PbJ	XRIIJXPMROi	PbJ	cdOJI	dTMhJQ	PbJ	IMZbPQ	PR	IJKLMIJ	XRIIJXPMRO	YU	PbJ	fROPITXPRI	TO[	PR	NTjJ	T	XWTMN	SRI	YIJTXb	RS	dTIITOPÛ	rS	PbJ	fROPITXPRI	STMWQ	PR	XRIIJXP	OROXROSRINMOZ	uRIj	dMPbMO	T	IJTQROTYWJ	PMNJ	[LIMOZ	PbTP	VJIMR[	TSPJI	IJXJMVP	RS	ORPMXJ	SIRN	PbJ	cdOJI	RI	eIXbMPJXPi	PbJ	cdOJI	NTU	XRIIJXP	MP	MO	TXXRI[TOXJ	dMPb	\JXPMRO	̀̂_̂k	lomomomo	abJ	ROJ�UJTI	VJIMR[	SRI	XRIIJXPMRO	RS	uRIj	QbTWW	YJ	JtPJO[J[	dMPb	IJQVJXP	PR	VRIPMROQ	RS	uRIj	SMIQP	VJISRINJ[	TSPJI	\LYQPTOPMTW	fRNVWJPMRO	YU	PbJ	VJIMR[	RS	PMNJ	YJPdJJO	\LYQPTOPMTW	fRNVWJPMRO	TO[	PbJ	TXPLTW	XRNVWJPMRO	RS	PbTP	VRIPMRO	RS	PbJ	uRIĵk	lomomom�	abJ	ROJ�UJTI	VJIMR[	SRI	XRIIJXPMRO	RS	uRIj	QbTWW	ORP	YJ	JtPJO[J[	YU	XRIIJXPMhJ	uRIj	VJISRINJ[	YU	PbJ	fROPITXPRI	VLIQLTOP	PR	PbMQ	\JXPMRO	]̀^̀̂
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I	JKLKLM	NOP	QRSTUVWTRU	XOVYY	UPZR[P	\URZ	TOP	X]TP	̂RUT]RSX	R\	TOP	_RÙ	TOVT	VUP	SRT	]S	VWWRUaVSWP	b]TO	TOP	UPcd]UPZPSTX	R\	TOP	QRSTUVWT	eRWdZPSTX	VSa	VUP	SP]TOPU	WRUUPWTPa	fg	TOP	QRSTUVWTRU	SRU	VWWP̂TPa	fg	TOP	hbSPUiI	JKLKLj	NOP	QRSTUVWTRU	XOVYY	fPVU	TOP	WRXT	R\	WRUUPWT]Sk	aPXTURgPa	RU	aVZVkPa	WRSXTUdWT]RS	R\	TOP	hbSPU	RU	lP̂VUVTP	QRSTUVWTRUXm	bOPTOPU	WRẐ YPTPa	RU	̂VUT]VYYg	WRẐ YPTPam	WVdXPa	fg	TOP	QRSTUVWTRUnX	WRUUPWT]RS	RU	UPZR[VY	R\	_RÙ	TOVT	]X	SRT	]S	VWWRUaVSWP	b]TO	TOP	UPcd]UPZPSTX	R\	TOP	QRSTUVWT	eRWdZPSTXiI	JKLKLo	pRTO]Sk	WRSTV]SPa	]S	TO]X	lPWT]RS	qrir	XOVYY	fP	WRSXTUdPa	TR	PXTVfY]XO	V	̂PU]Ra	R\	Y]Z]TVT]RS	b]TO	UPX̂PWT	TR	RTOPU	RfY]kVT]RSX	TOP	QRSTUVWTRU	OVX	dSaPU	TOP	QRSTUVWT	eRWdZPSTXi	sXTVfY]XOZPST	R\	TOP	RSPtgPVU	̂PU]Ra	\RU	WRUUPWT]RS	R\	_RÙ	VX	aPXWU]fPa	]S	lPWT]RS	qririr	UPYVTPX	RSYg	TR	TOP	X̂PW]\]W	RfY]kVT]RS	R\	TOP	QRSTUVWTRU	TR	WRUUPWT	TOP	_RÙm	VSa	OVX	SR	UPYVT]RSXO]̂	TR	TOP	T]ZP	b]TO]S	bO]WO	TOP	RfY]kVT]RS	TR	WRẐ Yg	b]TO	TOP	QRSTUVWT	eRWdZPSTX	ZVg	fP	XRdkOT	TR	fP	PS\RUWPam	SRU	TR	TOP	T]ZP	b]TO]S	bO]WO	̂URWPPa]SkX	ZVg	fP	WRZZPSWPa	TR	PXTVfY]XO	TOP	QRSTUVWTRUnX	Y]Vf]Y]Tg	b]TO	UPX̂PWT	TR	TOP	QRSTUVWTRUnX	RfY]kVT]RSX	RTOPU	TOVS	X̂PW]\]WVYYg	TR	WRUUPWT	TOP	_RÙiI	JKLM	uvvwxyz{vw	|}	~|{v|{}|���{�	�|���\	TOP	hbSPU	̂UP\PUX	TR	VWWP̂T	_RÙ	TOVT	]X	SRT	]S	VWWRUaVSWP	b]TO	TOP	UPcd]UPZPSTX	R\	TOP	QRSTUVWT	eRWdZPSTXm	TOP	hbSPU	ZVg	aR	XR	]SXTPVa	R\	UPcd]U]Sk	]TX	UPZR[VY	VSa	WRUUPWT]RSm	]S	bO]WO	WVXP	TOP	QRSTUVWT	ldZ	b]YY	fP	UPadWPa	VX	V̂ ÛR̂U]VTP	VSa	Pcd]TVfYPi	ldWO	Va�dXTZPST	XOVYY	fP	P\\PWTPa	bOPTOPU	RU	SRT	\]SVY	̂VgZPST	OVX	fPPS	ZVaPiu������	JM			�������u~����	��������~�I	JMLJ	�|�w�{�{�	�z�NOP	QRSTUVWT	XOVYY	fP	kR[PUSPa	fg	TOP	YVb	R\	TOP	̂YVWP	bOPUP	TOP	�UR�PWT	]X	YRWVTPam	P�WYda]Sk	TOVT	�dU]Xa]WT]RSnX	WOR]WP	R\	YVb	UdYPXi	�\	TOP	̂VUT]PX	OV[P	XPYPWTPa	VUf]TUVT]RS	VX	TOP	ZPTORa	R\	f]Sa]Sk	a]X̂dTP	UPXRYdT]RSm	TOP	�PaPUVY	�Uf]TUVT]RS	�WT	XOVYY	kR[PUS	lPWT]RS	q�i�iI	JMLK	��vvw��|��	z{�	u����{�I	JMLKLJ	NOP	hbSPU	VSa	QRSTUVWTRU	UPX̂PWT][PYg	f]Sa	TOPZXPY[PXm	TOP]U	̂VUTSPUXm	XdWWPXXRUXm	VXX]kSXm	VSa	YPkVY	UP̂UPXPSTVT][PX	TR	WR[PSVSTXm	VkUPPZPSTXm	VSa	RfY]kVT]RSX	WRSTV]SPa	]S	TOP	QRSTUVWT	eRWdZPSTXi	s�WP̂T	VX	̂UR[]aPa	]S	lPWT]RS	q�irirm	SP]TOPU	̂VUTg	TR	TOP	QRSTUVWT	XOVYY	VXX]kS	TOP	QRSTUVWT	VX	V	bORYP	b]TORdT	bU]TTPS	WRSXPST	R\	TOP	RTOPUi	�\	P]TOPU	̂VUTg	VTTPẐ TX	TR	ZV̀P	VS	VXX]kSZPST	b]TORdT	XdWO	WRSXPSTm	TOVT	̂VUTg	XOVYY	SP[PUTOPYPXX	UPZV]S	YPkVYYg	UPX̂RSX]fYP	\RU	VYY	RfY]kVT]RSX	dSaPU	TOP	QRSTUVWTiI	JMLKLK	NOP	hbSPU	ZVgm	b]TORdT	WRSXPST	R\	TOP	QRSTUVWTRUm	VXX]kS	TOP	QRSTUVWT	TR	V	YPSaPU	̂UR[]a]Sk	WRSXTUdWT]RS	\]SVSW]Sk	\RU	TOP	�UR�PWTm	]\	TOP	YPSaPU	VXXdZPX	TOP	hbSPUnX	U]kOTX	VSa	RfY]kVT]RSX	dSaPU	TOP	QRSTUVWT	eRWdZPSTXi	NOP	QRSTUVWTRU	XOVYY	P�PWdTP	VYY	WRSXPSTX	UPVXRSVfYg	UPcd]UPa	TR	\VW]Y]TVTP	TOP	VXX]kSZPSTiI	JMLM	��� y�	z{�	�w�w��w�I	JMLMLJ	edT]PX	VSa	RfY]kVT]RSX	]Ẑ RXPa	fg	TOP	QRSTUVWT	eRWdZPSTX	VSa	U]kOTX	VSa	UPZPa]PX	V[V]YVfYP	TOPUPdSaPU	XOVYY	fP	]S	Vaa]T]RS	TR	VSa	SRT	V	Y]Z]TVT]RS	R\	adT]PXm	RfY]kVT]RSXm	U]kOTXm	VSa	UPZPa]PX	RTOPUb]XP	]Ẑ RXPa	RU	V[V]YVfYP	fg	YVbiI	JMLMLK	pR	VWT]RS	RU	\V]YdUP	TR	VWT	fg	TOP	hbSPUm	�UWO]TPWTm	RU	QRSTUVWTRU	XOVYY	WRSXT]TdTP	V	bV][PU	R\	V	U]kOT	RU	adTg	V\\RUaPa	TOPZ	dSaPU	TOP	QRSTUVWTm	SRU	XOVYY	XdWO	VWT]RS	RU	\V]YdUP	TR	VWT	WRSXT]TdTP	V̂ ÛR[VY	R\	RU	VWcd]PXWPSWP	]S	V	fUPVWO	TOPUPdSaPUm	P�WP̂T	VX	ZVg	fP	X̂PW]\]WVYYg	VkUPPa	d̂RS	]S	bU]T]SkiI	JMLj	�w�y�	z{�	�{�xwvy�|{�I	JMLjLJ	NPXTXm	]SX̂PWT]RSXm	VSa	V̂ ÛR[VYX	R\	̂RUT]RSX	R\	TOP	_RÙ	XOVYY	fP	ZVaP	VX	UPcd]UPa	fg	TOP	QRSTUVWT	eRWdZPSTX	VSa	fg	V̂ Ŷ]WVfYP	YVbXm	XTVTdTPXm	RUa]SVSWPXm	WRaPXm	UdYPXm	VSa	UPkdYVT]RSX	RU	YVb\dY	RUaPUX	R\	̂dfY]W	VdTORU]T]PXi	¡SYPXX	RTOPUb]XP	̂UR[]aPam	TOP	QRSTUVWTRU	XOVYY	ZV̀P	VUUVSkPZPSTX	\RU	XdWO	TPXTXm	]SX̂PWT]RSXm	VSa	V̂ ÛR[VYX	b]TO	VS	]SaP̂PSaPST	TPXT]Sk	YVfRUVTRUg	RU	PST]Tg	VWWP̂TVfYP	TR	TOP	hbSPUm	RU	b]TO	TOP	V̂ ÛR̂U]VTP	̂dfY]W	VdTORU]Tgm	VSa	XOVYY	fPVU	VYY	UPYVTPa	WRXTX	R\	TPXTXm	]SX̂PWT]RSXm	VSa	V̂ ÛR[VYXi	NOP	QRSTUVWTRU	XOVYY	k][P	TOP	�UWO]TPWT	T]ZPYg	SRT]WP	R\	bOPS	VSa	bOPUP	TPXTX	VSa	]SX̂PWT]RSX	VUP	TR	fP	ZVaP	XR	TOVT	TOP	�UWO]TPWT	ZVg	fP	̂UPXPST	\RU	XdWO	ÛRWPadUPXi	NOP	hbSPU	XOVYY	fPVU	WRXTX	R\	TPXTXm	]SX̂PWT]RSXm	RU	V̂ ÛR[VYX	TOVT	aR	SRT	fPWRZP	UPcd]UPZPSTX	dST]Y	V\TPU	f]aX	VUP	UPWP][Pa	RU	SPkRT]VT]RSX	WRSWYdaPai	NOP	hbSPU	XOVYY	a]UPWTYg	VUUVSkP	VSa	̂Vg	\RU	TPXTXm	]SX̂PWT]RSXm	RU	V̂ ÛR[VYX	bOPUP	fd]Ya]Sk	WRaPX	RU	V̂ Ŷ]WVfYP	YVbX	RU	UPkdYVT]RSX	XR	UPcd]UPi
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I	JKLMLN	OP	QRS	TUVRWQSVQX	YZ[SUX	\U	]̂_̀WV	âQR\UWQWSb	RacW[d	êUWbfWVQW\[	fSQSUgW[S	QRaQ	]\UQW\[b	\P	QRS	h\Ui	USĵWUS	affWQW\[à	QSbQW[dX	W[b]SVQW\[X	\U	a]]U\cà	[\Q	W[V̀̂fSf	̂[fSU	kSVQW\[	lmnonlX	QRS	TUVRWQSVQ	ZẀ̀X	̂]\[	ZUWQQS[	âQR\UWpaQW\[	PU\g	QRS	YZ[SUX	W[bQÛVQ	QRS	q\[QUaVQ\U	Q\	gaiS	aUUa[dSgS[Qb	P\U	b̂VR	affWQW\[à	QSbQW[dX	W[b]SVQW\[X	\U	a]]U\càX	_r	a[	S[QWQr	aVVS]Qa_̀S	Q\	QRS	YZ[SUX	a[f	QRS	q\[QUaVQ\U	bRà̀	dWcS	QWgS̀r	[\QWVS	Q\	QRS	TUVRWQSVQ	\P	ZRS[	a[f	ZRSUS	QSbQb	a[f	W[b]SVQW\[b	aUS	Q\	_S	gafS	b\	QRaQ	QRS	TUVRWQSVQ	gar	_S	]USbS[Q	P\U	b̂VR	]U\VSf̂USbn	k̂VR	V\bQbX	SsVS]Q	ab	]U\cWfSf	W[	kSVQW\[	lmnonmX	bRà̀	_S	aQ	QRS	YZ[SUtb	Ss]S[bSnI	JKLMLK	OP	]U\VSf̂USb	P\U	QSbQW[dX	W[b]SVQW\[X	\U	a]]U\cà	̂[fSU	kSVQW\[b	lmnonl	a[f	lmnonu	UScSà	PaẀ̂US	\P	QRS	]\UQW\[b	\P	QRS	h\Ui	Q\	V\g]̀r	ZWQR	USĵWUSgS[Qb	SbQa_̀WbRSf	_r	QRS	q\[QUaVQ	v\V̂gS[QbX	à̀	V\bQb	gafS	[SVSbbaUr	_r	b̂VR	PaẀ̂USX	W[V̀̂fW[d	QR\bS	\P	US]SaQSf	]U\VSf̂USb	a[f	V\g]S[baQW\[	P\U	QRS	TUVRWQSVQtb	bSUcWVSb	a[f	Ss]S[bSbX	bRà̀	_S	aQ	QRS	q\[QUaVQ\Utb	Ss]S[bSnI	JKLMLM	wSĵWUSf	VSUQWPWVaQSb	\P	QSbQW[dX	W[b]SVQW\[X	\U	a]]U\cà	bRà̀X	̂[̀Sbb	\QRSUZWbS	USĵWUSf	_r	QRS	q\[QUaVQ	v\V̂gS[QbX	_S	bSV̂USf	_r	QRS	q\[QUaVQ\U	a[f	]U\g]Q̀r	fS̀WcSUSf	Q\	QRS	TUVRWQSVQnI	JKLMLx	OP	QRS	TUVRWQSVQ	Wb	Q\	\_bSUcS	QSbQbX	W[b]SVQW\[bX	\U	a]]U\càb	USĵWUSf	_r	QRS	q\[QUaVQ	v\V̂gS[QbX	QRS	TUVRWQSVQ	ZẀ̀	f\	b\	]U\g]Q̀r	a[fX	ZRSUS	]UaVQWVa_̀SX	aQ	QRS	[\Ugà	]̀aVS	\P	QSbQW[dnI	JKLMLy	zSbQb	\U	W[b]SVQW\[b	V\[f̂VQSf	]̂Ub̂a[Q	Q\	QRS	q\[QUaVQ	v\V̂gS[Qb	bRà̀	_S	gafS	]U\g]Q̀r	Q\	ac\Wf	[̂USab\[a_̀S	fS̀ar	W[	QRS	h\UinI	JKLx	{|}~�~�}�argS[Qb	f̂S	a[f	̂[]aWf	̂[fSU	QRS	q\[QUaVQ	v\V̂gS[Q	bRà̀	_SaU	W[QSUSbQ	PU\g	QRS	faQS	]argS[Q	Wb	f̂S	aQ	QRS	gasWĝ g	̀Sdà	UaQS	\P	�	]SUVS[Q	]SU	a[[̂g	ab	USĵWUSf	W[	QRS	�S[SUà	� [̂WVW]à	�aZX	kSVQW\[	m�a�nI	JKLy	�����	�����}�|�}�lmn�nl	zRS	q\[QUaVQ\U	kRà̀	�aW[QaW[	�\̀WVWSb	YP	�g]̀\rgS[Q	Tb	�\̀̀\Zb�	zRS	q\[QUaVQ\U	a[f	QRS	q\[QUaVQ\Utb	k̂_V\[QUaVQ\Ub	bRà̀	[\Q	fWbVUWgW[aQS	adaW[bQ	a[r	Sg]̀\rSS	\U	a]]̀WVa[Q	P\U	Sg]̀\rgS[Q	_SVâbS	\P	UaVSX	US̀WdW\[X	V\̀\UX	bSs	\U	[aQW\[à	\UWdW[n	zRS	q\[QUaVQ\U	bRà̀	QaiS	aPPWUgaQWcS	aVQW\[	Q\	S[b̂US	QRaQ	a]]̀WVa[Qb	aUS	Sg]̀\rSfX	a[f	QRaQ	Sg]̀\rSSb	aUS	QUSaQSf	f̂UW[d	Sg]̀\rgS[Q	ZWQR\̂Q	USdaUf	Q\	QRSWU	UaVSX	US̀WdW\[X	V\̀\UX	bSsX	\U	[aQW\[à	\UWdW[n	k̂VR	aVQW\[	bRà̀	W[V̀̂fSX	_̂Q	[\Q	_S	̀WgWQSf	Q\X	QRS	P\̀̀\ZW[d�	Sg]̀\rgS[QX	̂]dUafW[dX	fSg\QW\[	\U	QUa[bPSU�	USVÛWQgS[Q	\U	USVÛWQgS[Q	afcSUQWbW[d�	̀ar\PP	\U	QSUgW[aQW\[�	UaQSb	\P	]ar	\U	\QRSU	P\Ugb	\P	V\g]S[baQW\[�	a[f	bS̀SVQW\[	P\U	QUaW[W[dX	W[V̀̂fW[d	a]]US[QWVSbRW]n	zRS	q\[QUaVQ\U	adUSSb	Q\	]\bQ	W[	V\[b]WV̂\̂b	]̀aVSbX	acaẀa_̀S	Q\	Sg]̀\rSSb	a[f	a]]̀WVa[Qb	P\U	Sg]̀\rgS[QX	[\QWVSb	bSQQW[d	P\UQR	QRS	]\̀WVWSb	\P	[\[�fWbVUWgW[aQW\[n�	lmn�nu	zRS	q\[QUaVQ\U	a[f	QRS	q\[QUaVQ\Utb	k̂_V\[QUaVQ\Ub	bRà̀X	W[	à̀	b\̀WVWQaQW\[b	\U	afcSUQWbSgS[Qb	P\U	Sg]̀\rSSb	]̀aVSf	_r	QRSg	\U	\[	QRSWU	_SRàPX	bQaQS	QRaQ	à̀	ĵàWPWSf	a]]̀WVa[Qb	ZẀ̀	USVSWcS	V\[bWfSUaQW\[	P\U	Sg]̀\rgS[Q	ZWQR\̂Q	USdaUf	Q\	UaVSX	US̀WdW\[X	V\̀\UX	bSs	\U	[aQW\[à	\UWdW[nI	JKL�	���~	��}~��	lmn�nl	q\[QUaVQ\U	bRà̀	V\g]̀r	ZWQR	�UScaẀW[d	hadS	waQSb	ab	Wbb̂Sf	_r	QRS	kQaQS	\P	�SZ	�\Ui	vS]aUQgS[Q	\P	�a_\U	P\U	QRS	̀\VaQW\[	a[f	f̂UaQW\[	\P	QRWb	�U\eSVQn	q̂UUS[Q	ZadS	UaQSb	P\U	QRWb	]U\eSVQ	aUS	W[V̀̂fSf	ab	TQQaVRgS[Q	 	Q\	QRS	k̂]]̀SgS[QaUr	q\[fWQW\[bnI	JKL¡	¢£�	��	�¤¤¢¥¦§¤̈	�©	ª¢{«¬{§	ª̈	��§��lmn®nl	q\[QUaVQ\Ub	bRà̀	V\\]SUaQS	ZWQR	YZ[SU	W[	\UfSU	Q\	gaiS	]\UQW\[b	\P	�U\eSVQ	acaẀa_̀S	ab	b\\[	ab	]\bbW_̀Snlmn®nu	kWQS	a[f	_̂ẀfW[dX	ZRSQRSU	Z\Ui	\P	caUW\̂b	q\[QUaVQ\Ub	Wb	]aUQWà̀r	\U	P̂̀ r̀	V\g]̀SQSf	\U	[\QX	Wb	]U\]SUQr	\P	YZ[SU	ZR\	bRà̀	RacS	VSUQaW[	UWdRQb	a[f	]UWcẀSdSb	W[	V\[[SVQW\[	ZWQR	̂bS	\P	QRS	bagSX	W[V̀̂fW[d	QRS	P\̀̀\ZW[d�	kR\̂ f̀	QRSUS	_SX	W[	QRS	\]W[W\[	\P	QRS	TUVRWQSVQX	̂[ZaUUa[QSf	fS̀ar	\[	QRS	]aUQ	\P	a[r	q\[QUaVQ\U	W[	V\g]̀SQW\[	\P	W[V\g]̀SQS	\U	fSPSVQWcS	h\Ui	\U	\QRSU	q\[QUaVQ	USĵWUSgS[QbX	a[f	TUVRWQSVQ	b\	VSUQWPWSbX	\Z[SU	gar	RacS	P̂̀ 	̀\U	]aUQWà	̂bS	a[f	\VV̂]a[Vr	\P	a[r	\U	à̀	]\UQW\[b	\P	_̂ẀfW[db	ab	USĵWUSf	P\U	g\cW[d	W[	\U	W[bQà̀W[d	P̂U[WQ̂USX	PWsQ̂USbX	b̂]]̀WSbX	\U	SĵW]gS[Q	a[f	P\U	dS[SUà	V̀Sa[W[d	a[f	gaW[QS[a[VS	Z\Uin	O[	b̂VR	ScS[QX	q\[QUaVQ\U	�\P	RWb	̂[PW[WbRSf	h\Ui	Wb	]SUP\UgSf	b̂_bSĵS[Q	Q\	W[bQà̀aQW\[	\P	P̂U[WQ̂USX	PWsQ̂USbX	SĵW]gS[QX	SQVn�	bRà̀	_S	USb]\[bW_̀S	P\U	QRS	]UScS[QW\[	\P	a[r	fagadS	Q\	b̂VR	W[bQà̀aQW\[n	k̂VR	̂bS	\U	\VV̂]a[Vr	_r	YZ[SU	bRà̀	W[	[\	W[bQa[VS	V\[bQWQ̂QS	aVVS]Qa[VS	\P	a[r	]\UQW\[	\P	QRS	h\UinJKL̄	~|~���	�����|}�lmn�nl �SWQRSU	PW[à	qSUQWPWVaQS	\P	�argS[Q	[\U	a[r	]U\cWbW\[	W[	q\[QUaVQ	v\V̂gS[Qb	[\U	]aUQWà	\U	S[QWUS	\VV̂]a[Vr	
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IJ	KLMNOPMP	QR	STUML	PVWXX	YIUPZOZ[ZM	WYYMKZWUYM	IJ	\IL]	UIZ	KMLJILNM̂	OU	WYYIL̂WUYM	TOZV	_IUZLWYZ	̀IY[NMUZP	IL	LMXOMaM	_IUZLWYZIL	IJ	XOWQOXOZR	OU	LMPKMYZ	ZI	WUR	MbKLMPP	TWLLWUZOMP	IL	LMPKIUPOQOXOZR	JIL	JW[XZR	NWZMLOWXP	IL	TIL]NWUPVOKc	dKIU	TLOZZMU	UIZOYM	JLIN	eLYVOZMYZf	_IUZLWYZIL	PVWXX	LMNM̂R	WUR	̂MJMYZP	OU	ZVM	\IL]f	WÛ	KWR	JIL	WUR	ŴNWgM	ZI	IZVML	TIL]	LMP[XZOUg	ZVMLMJLINf	TVOYV	PVWXX	WKKMWL	TOZVOU	W	KMLOÎ	IJ	IUM	hij	RMWLf	[UXMPP	XIUgML	KMLOÎ	OP	PKMYOJOM̂f	JLIN	̂WZM	IJ	JOUWX	KWRNMUZ	JIL	YINKXMZM	\IL]f	IL	WYYMKZWUYM	IJ	WUR	NWkIL	KILZOIU	IJ	ZVM	KLMNOPMPc	lZ	OP	[ÛMLPZIÎ	ZVWZ	ZVM	STUML	TOXX	UIZOJR	ZVM	eLYVOZMYZ	IJ	IQPMLaM̂	̂MJMYZP	TOZV	LMWPIUWQXM	KLINKZUMPP	WJZML	̂OPYIaMLRc	mnomp	qrstsuvwvx	usyvz{v_IUZLWYZIL	|MÛIL	WY]UITXM̂gMP	WÛ	WgLMMP	ZVWZ	}OIgW	̀ITUP	OP	P[QkMYZ	ZI	KLOaOXMgM̂	XOYMUPMP	OPP[M̂	QR	gIaMLUNMUZWX	W[ZVILOZOMPc		_IUZLWYZIL	|MÛIL	WgLMMPf	WZ	WXX	ZONMP	̂[LOUg	ZVM	}MLNf	ZI	IQZWOU	WÛ	NWOUZWOU	WUR	XOYMUPMP	LM~[OLM̂	QR	ZVM	�MT	�IL]	�ZWZM	�WNOUg	_INNOPPOIU	JIL	_IUZLWYZIL	|MÛIL	hWÛ	WUR	IJ	_IUZLWYZIL	|MÛIL�P	ITUMLPf	OUZMLMPZ	VIX̂MLPf	WgMUZP	WÛ	MNKXIRMMP	WP	NWR	QM	LM~[OLM̂j	WÛ	IZVMLTOPM	YINKXR	TOZV	ZVM	LM~[OLMNMUZP	IJ	ZVM	�MT	�IL]	�ZWZM	�WNOUg	_INNOPPOIU	WÛ	WUR	IZVML	PONOXWL	ILgWUO�WZOIU	VWaOUg	k[LOP̂OYZOIU	IaML	}OIgW	̀ITUP	WZ	_IUZLWYZIL	|MÛIL�P	PIXM	YIPZ	WÛ	MbKMUPMc		lJ	_IUZLWYZIL	|MÛIL	JWOXP	ZI	WKKXR	JIL	IL	NWOUZWOU	WUR	P[YV	LM~[OLM̂	XOYMUPMf	}OIgW	̀ITUP	NWR	ONNM̂OWZMXR	ZMLNOUWZM	ZVOP	egLMMNMUZ	WZ	UI	YIPZ	ZI	}OIgW	̀ITUP	WÛ	TOZV	UI	J[LZVML	IL	YIUZOU[OUg	IQXOgWZOIU	IL	XOWQOXOZR	ZI	_IUZLWYZIL	|MÛIL	IL	WUR	IJ	OZP	ITUMLPf	OUZMLMPZ	VIX̂MLPf	WgMUZP	IL	MNKXIRMMP	TVWZPIMaMLc		�MKLMPMUZWZOIUPchWj _IUZLWYZIL	|MÛIL	TOXX	WKKXR	JIL	WUR	WÛ	WXX	XOYMUPMP	WP	NWR	QM	LM~[OLM̂	QR	WUR	gIaMLUNMUZWX	W[ZVILOZR	IL	LMg[XWZILR	QÎR	VWaOUg	W[ZVILOZR	IaML	ZVM	P[QkMYZ	NWZZML	IJ	ZVOP	egLMMNMUZf	OUYX[̂OUg	Q[Z	UIZ	XONOZM̂	ZI	ZVM	�MT	�IL]	�ZWZM	�WNOUg	_INNOPPOIUchQj _IUZLWYZIL	|MÛIL	LMKLMPMUZPf	TWLLWUZP	WÛ	YIaMUWUZP	ZI	}OIgW	̀ITUP	WP	JIXXITP�	hij	WXX	OUJILNWZOIU	J[LUOPVM̂	QR	_IUZLWYZIL	|MÛIL	ZI	}OIgW	̀ITUP	OU	YIUUMYZOIU	TOZV	}OIgW	̀ITUP�P	̂[M	̂OXOgMUYM	WÛ	YINKXOWUYM	LMaOMT	KLIYMPP	OP	YINKXMZM	WÛ	WYY[LWZM�	h�j	|MÛIL	PVWXXf	OU	YIUUMYZOIU	TOZV	ZVOP	egLMMNMUZf	hOj	NWOUZWOU	YINKXMZM	WÛ	WYY[LWZM	QII]P	WÛ	LMYIL̂P	WÛ	hOOj	YINKXR	TOZV	WXX	WKKXOYWQXM	XWTPf	L[XMP	WÛ	LMg[XWZOIUPf	OUYX[̂OUgf	Q[Z	UIZ	XONOZM̂	ZIf	ZVIPM	LMXWZOUg	ZI	WUZO�YILL[KZOIUf	WUZO�NIUMR	XW[ÛMLOUgf	YINKMZOZOIUf	XOYMUPOUg	WÛ	LMgOPZLWZOIU�	WÛ	h�j	_IUZLWYZIL	|MÛIL	VWP	UIZ	IJJMLM̂	IL	KWÔf	WÛ	TOXX	UIZ	IJJML	IL	KWRf	̂OLMYZXR	IL	OÛOLMYZXRf	hWj	WURZVOUg	IJ	aWX[M	ZI	WUR	K[QXOY	IJJOYOWX	IL	YWÛÔWZM	JIL	KIXOZOYWX	IJJOYMf	IL	WUR	LMXWZOaM	IL	WgMUZ	ZVMLMIJf	JIL	K[LKIPMP	IJ	IQZWOUOUg	WUR	IJJOYOWX	WYZOIU	IL	QMUMJOZ	LMXWZOUg	OU	WUR	TWR	ZI	ZVOP	egLMMNMUZ	IL	hQj	WUR	YINNOPPOIU	IL	JOÛML�P	IL	LMJMLLWX	JMM	ZI	WUR	KMLPIU	IL	MUZOZR	OU	YIUUMYZOIU	TOZV	ZVOP	egLMMNMUZ	IL	WUR	WYZOaOZOMP	IU	QMVWXJ	IJ	_IUZLWYZIL	|MÛILchYj _IUZLWYZIL	|MÛIL	Y[LLMUZXR	OP	UIZ	WÛ	TOXX	UIZ	QMYINM	W	�M̂MLWXXR	�LIVOQOZM̂	�MLPIU	IL	W	�WNOUg	�LIVOQOZM̂	�MLPIUcĥj ê ÔZOIUWXXRf	_IUZLWYZIL	|MÛIL	LMKLMPMUZP	WÛ	TWLLWUZP	ZVWZ	ZVMR	TOXX	QM	PIXMXR	LMPKIUPOQXM	JIL	KWROUg	WXX	YIPZP	WPPIYOWZM̂	TOZV	JOXOUg	JILf	IQZWOUOUg	WÛ	NWOUZWOUOUg	ZVM	WKKLIKLOWZM	�MT	�IL]	�ZWZM	�WNOUg	_INNOPPOIU	�OYMUPMc		lJ	}OIgW	̀ITUP	OP	OUaIOYM̂	QR	W	�ZWZM	egMUYR	JIL	P[YV	YIPZPf	_IUZLWYZIL	|MÛIL	�MKLMPMUZP	WÛ	TWLLWUZP	ZVWZ	ZVMR	TOXX	LMONQ[LPM	}OIgW	̀ITUP	JIL	P[YV	YIPZP	OU	J[XX	WÛ	TOZVI[Z	IJJPMZ	TOZVOU	ZVOLZR	h��j	̂WRPc}MLNOUWZOIUc		}OIgW	̀ITUP	NWR	ONNM̂OWZMXR	ZMLNOUWZM	ZVOP	egLMMNMUZ	TOZVI[Z	WUR	J[LZVML	IL	IUgIOUg	̂[ZOMPf	IQXOgWZOIUPf	IL	XOWQOXOZR	JIL	WUR	KWRNMUZP	IJ	WUR	]OÛ	QMRIÛ	ZVM	̂WZM	IJ	ZMLNOUWZOIU	IJ	ZVOP	egLMMNMUZ	OJ	WUR	IUM	IJ	ZVM	JIXXITOUg	MaMUZP	PVI[X̂	IYY[L�hWj _IUZLWYZIL	|MÛIL	JWOXP	ZI	WKKXR	JIL	IL	NWOUZWOU	WUR	XOYMUPM	ZVWZ	OP	LM~[OLM̂	QR	WUR	gIaMLUNMUZWX	W[ZVILOZR	IL	LMg[XWZILR	QÎR	VWaOUg	W[ZVILOZR	IaML	ZVM	P[QkMYZ	NWZZML	IJ	ZVOP	egLMMNMUZf	OUYX[̂OUg	Q[Z	UIZ	XONOZM̂	ZI	ZVM	�MT	�IL]	�ZWZM	�WNOUg	_INNOPPOIU�hQj _IUZLWYZIL	|MÛIL	QMYINMP	W	�M̂MLWXXR	�LIVOQOZM̂	�MLPIU	IL	W	�WNOUg	�LIVOQOZM̂	�MLPIU�hYj }OIgW	̀ITUP	OP	ŴaOPM̂	QR	OZP	_INKXOWUYM	_INNOZZMM	IL	_I[UPMX	ZVWZ	ZVM	YIUZOU[M̂	MbOPZMUYM	IJ	ZVOP	egLMMNMUZ	TI[X̂	K[Z	}OIgW	̀ITUP	IL	OZP	WJJOXOWZMP	OU	kMIKWL̂R	IJ	hOj	XIPOUg	W	gWNOUg	XOYMUPM	ZVMU	VMX̂	QR	
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IJK	LM	NIIO	PQIRS	TQRIQT	U	SUVIRS	WIXQRYQ	LJZQM[IYQ	U\UIWUPWQ	JL	IJK	PQXU]YQ	L̂	_ILSU	̀L[RYaY	MQWUJILRYZIb	JL	cLRJMUXJLM	dQRTLM	UY	U	MQY]WJ	L̂	JZIY	eSMQQVQRJfghijklm	no			imhpjqgijrq	rh	stsumqsjrq	rv	iwm	krqihgkix	noyn	iz{|}~��}�~	��	��z	k�~�{����{x	noynyn	_ZQ	cLRJMUXJLM	VU�	JQMVIRUJQ	JZQ	cLRJMUXJ	Î	JZQ	�LM�	IY	YJLbbQT	̂LM	U	bQMILT	L̂	��	XLRYQX]JI\Q	TU�Y	JZML]SZ	RL	UXJ	LM	̂U]WJ	L̂	JZQ	cLRJMUXJLMK	U	�]PXLRJMUXJLMK	U	�]P�Y]PXLRJMUXJLMK	JZQIM	USQRJY	LM	QVbWL�QQYK	LM	UR�	LJZQM	bQMYLRY	LM	QRJIJIQY	bQM̂LMVIRS	bLMJILRY	L̂	JZQ	�LM�K	̂LM	UR�	L̂	JZQ	̂LWWL[IRS	MQUYLRY�yn �YY]URXQ	L̂	UR	LMTQM	L̂	U	XL]MJ	LM	LJZQM	b]PWIX	U]JZLMIJ�	ZU\IRS	�]MIYTIXJILR	JZUJ	MQ�]IMQY	UWW	�LM�	JL	PQ	YJLbbQT�y� eR	UXJ	L̂	SL\QMRVQRJK	Y]XZ	UY	U	TQXWUMUJILR	L̂	RUJILRUW	QVQMSQRX�K	JZUJ	MQ�]IMQY	UWW	�LM�	JL	PQ	YJLbbQT�y� �QXU]YQ	JZQ	eMXZIJQXJ	ZUY	RLJ	IYY]QT	U	cQMJÎIXUJQ	̂LM	�U�VQRJ	URT	ZUY	RLJ	RLJÎIQT	JZQ	cLRJMUXJLM	L̂	JZQ	MQUYLR	̂LM	[IJZZLWTIRS	XQMJÎIXUJILR	UY	bML\ITQT	IR	�QXJILR	�f�f�K	LM	PQXU]YQ	JZQ	�[RQM	ZUY	RLJ	VUTQ	bU�VQRJ	LR	U	cQMJÎIXUJQ	̂LM	�U�VQRJ	[IJZIR	JZQ	JIVQ	YJUJQT	IR	JZQ	cLRJMUXJ	̀LX]VQRJY�	LMyo _ZQ	�[RQM	ZUY	̂UIWQT	JL	̂]MRIYZ	JL	JZQ	cLRJMUXJLM	MQUYLRUPWQ	Q\ITQRXQ	UY	MQ�]IMQT	P�	�QXJILR	�f�fx	noyny�	_ZQ	cLRJMUXJLM	VU�	JQMVIRUJQ	JZQ	cLRJMUXJ	ÎK	JZML]SZ	RL	UXJ	LM	̂U]WJ	L̂	JZQ	cLRJMUXJLMK	U	�]PXLRJMUXJLMK	U	�]P�Y]PXLRJMUXJLMK	JZQIM	USQRJY	LM	QVbWL�QQYK	LM	UR�	LJZQM	bQMYLRY	LM	QRJIJIQY	bQM̂LMVIRS	bLMJILRY	L̂	JZQ	�LM�K	MQbQUJQT	Y]YbQRYILRYK	TQWU�YK	LM	IRJQMM]bJILRY	L̂	JZQ	QRJIMQ	�LM�	P�	JZQ	�[RQM	UY	TQYXMIPQT	IR	�QXJILR	��f�K	XLRYJIJ]JQ	IR	JZQ	USSMQSUJQ	VLMQ	JZUR	���	bQMXQRJ	L̂	JZQ	JLJUW	R]VPQM	L̂	TU�Y	YXZQT]WQT	̂LM	XLVbWQJILRK	LM	���	TU�Y	IR	UR�	����TU�	bQMILTK	[ZIXZQ\QM	IY	WQYYfx	noyny�	�̂	LRQ	L̂	JZQ	MQUYLRY	TQYXMIPQT	IR	�QXJILR	��f�f�	LM	��f�f�	Q�IYJYK	JZQ	cLRJMUXJLM	VU�K	]bLR	YQ\QR	TU�Ya	RLJIXQ	JL	JZQ	�[RQM	URT	eMXZIJQXJK	JQMVIRUJQ	JZQ	cLRJMUXJ	URT	MQXL\QM	̂MLV	JZQ	�[RQM	bU�VQRJ	̂LM	�LM�	Q�QX]JQTK	UY	[QWW	UY	MQUYLRUPWQ	L\QMZQUT	URT	bML̂IJ	LR	�LM�	RLJ	Q�QX]JQTK	URT	XLYJY	IRX]MMQT	P�	MQUYLR	L̂	Y]XZ	JQMVIRUJILRf	x	noynyo	�̂	JZQ	�LM�	IY	YJLbbQT	̂LM	U	bQMILT	L̂	��	XLRYQX]JI\Q	TU�Y	JZML]SZ	RL	UXJ	LM	̂U]WJ	L̂	JZQ	cLRJMUXJLMK	U	�]PXLRJMUXJLMK	U	�]P�Y]PXLRJMUXJLMK	LM	JZQIM	USQRJY	LM	QVbWL�QQY	LM	UR�	LJZQM	bQMYLRY	LM	QRJIJIQY	bQM̂LMVIRS	bLMJILRY	L̂	JZQ	�LM�	PQXU]YQ	JZQ	�[RQM	ZUY	MQbQUJQTW�	̂UIWQT	JL	̂]ŴIWW	JZQ	�[RQMaY	LPWISUJILRY	]RTQM	JZQ	cLRJMUXJ	̀LX]VQRJY	[IJZ	MQYbQXJ	JL	VUJJQMY	IVbLMJURJ	JL	JZQ	bMLSMQYY	L̂	JZQ	�LM�K	JZQ	cLRJMUXJLM	VU�K	]bLR	YQ\QR	UTTIJILRUW	TU�Ya	RLJIXQ	JL	JZQ	�[RQM	URT	JZQ	eMXZIJQXJK	JQMVIRUJQ	JZQ	cLRJMUXJ	URT	MQXL\QM	̂MLV	JZQ	�[RQM	UY	bML\ITQT	IR	�QXJILR	��f�f�fx	noy�	iz{|}~��}�~	��	��z	r�~z{	��{	k� ¡zx	noy�yn	_ZQ	�[RQM	VU�	JQMVIRUJQ	JZQ	cLRJMUXJ	Î	JZQ	cLRJMUXJLMyn MQbQUJQTW�	MQ̂]YQY	LM	̂UIWY	JL	Y]bbW�	QRL]SZ	bMLbQMW�	Y�IWWQT	[LM�QMY	LM	bMLbQM	VUJQMIUWY�y� ÛIWY	JL	VU�Q	bU�VQRJ	JL	�]PXLRJMUXJLMY	LM	Y]bbWIQMY	IR	UXXLMTURXQ	[IJZ	JZQ	MQYbQXJI\Q	USMQQVQRJY	PQJ[QQR	JZQ	cLRJMUXJLM	URT	JZQ	�]PXLRJMUXJLMY	LM	Y]bbWIQMY�y� MQbQUJQTW�	TIYMQSUMTY	UbbWIXUPWQ	WU[YK	YJUJ]JQYK	LMTIRURXQYK	XLTQYK	M]WQY	URT	MQS]WUJILRYK	LM	WU[̂]W	LMTQMY	L̂	U	b]PWIX	U]JZLMIJ��	LMyo LJZQM[IYQ	IY	S]IWJ�	L̂	Y]PYJURJIUW	PMQUXZ	L̂	U	bML\IYILR	L̂	JZQ	cLRJMUXJ	̀LX]VQRJYfx	noy�y�	�ZQR	UR�	L̂	JZQ	MQUYLRY	TQYXMIPQT	IR	�QXJILR	��f�f�	Q�IYJK	URT	]bLR	XQMJÎIXUJILR	P�	JZQ	eMXZIJQXJ	JZUJ	Y]̂̂IXIQRJ	XU]YQ	Q�IYJY	JL	�]YJÎ�	Y]XZ	UXJILRK	JZQ	�[RQM	VU�K	[IJZL]J	bMQ�]TIXQ	JL	UR�	LJZQM	MISZJY	LM	MQVQTIQY	L̂	JZQ	�[RQM	URT	ÛJQM	SI\IRS	JZQ	cLRJMUXJLM	URT	JZQ	cLRJMUXJLMaY	Y]MQJ�K	Î	UR�K	YQ\QR	TU�Ya	RLJIXQK	JQMVIRUJQ	QVbWL�VQRJ	L̂	JZQ	cLRJMUXJLM	URT	VU�K	Y]P�QXJ	JL	UR�	bMILM	MISZJY	L̂	JZQ	Y]MQJ��yn ¢�XW]TQ	JZQ	cLRJMUXJLM	̂MLV	JZQ	YIJQ	URT	JU�Q	bLYYQYYILR	L̂	UWW	VUJQMIUWYK	Q�]IbVQRJK	JLLWYK	URT	XLRYJM]XJILR	Q�]IbVQRJ	URT	VUXZIRQM�	JZQMQLR	L[RQT	P�	JZQ	cLRJMUXJLM�y� eXXQbJ	UYYISRVQRJ	L̂	Y]PXLRJMUXJY	b]MY]URJ	JL	�QXJILR	�f��	URTy� £IRIYZ	JZQ	�LM�	P�	[ZUJQ\QM	MQUYLRUPWQ	VQJZLT	JZQ	�[RQM	VU�	TQQV	Q�bQTIQRJf	¤bLR	[MIJJQR	MQ�]QYJ	L̂	JZQ	cLRJMUXJLMK	JZQ	�[RQM	YZUWW	̂]MRIYZ	JL	JZQ	cLRJMUXJLM	U	TQJUIWQT	UXXL]RJIRS	L̂	JZQ	XLYJY	IRX]MMQT	P�	JZQ	�[RQM	IR	̂IRIYZIRS	JZQ	�LM�fx	noy�y�	�ZQR	JZQ	�[RQM	JQMVIRUJQY	JZQ	cLRJMUXJ	̂LM	LRQ	L̂	JZQ	MQUYLRY	YJUJQT	IR	�QXJILR	��f�f�K	JZQ	cLRJMUXJLM	YZUWW	RLJ	PQ	QRJIJWQT	JL	MQXQI\Q	̂]MJZQM	bU�VQRJ	]RJIW	JZQ	�LM�	IY	̂IRIYZQTf
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I	JKLMLK	NO	PQR	STUVWX	YVZVT[R	\O	PQR	]\TP̂V[P	_S̀ 	Ra[RRXb	[\bPb	\O	OWTWbQWTc	PQR	d\̂ef	WT[ZSXWTc	[\̀ URTbVPW\T	O\̂	PQR	ĝ[QWPR[Phb	bR̂iW[Rb	VTX	RaURTbRb	̀VXR	TR[RbbV̂j	PQR̂RYjf	VTX	\PQR̂	XV̀VcRb	WT[Ŝ̂RX	Yj	PQR	klTR̂	VTX	T\P	RaÛRbbZj	lVWiRXf	bS[Q	Ra[Rbb	bQVZZ	YR	UVWX	P\	PQR	]\TP̂V[P\̂m	NO	bS[Q	[\bPb	VTX	XV̀VcRb	Ra[RRX	PQR	STUVWX	YVZVT[Rf	PQR	]\TP̂V[P\̂	bQVZZ	UVj	PQR	XWOOR̂RT[R	P\	PQR	klTR̂m	nQR	V̀\STP	P\	YR	UVWX	P\	PQR	]\TP̂V[P\̂	\̂	klTR̂f	Vb	PQR	[VbR	V̀j	YRf	bQVZZ	YR	[R̂PWOWRX	Yj	PQR	NTWPWVZ	oR[WbW\T	pVeR̂f	SU\T	VUUZW[VPW\Tf	VTX	PQWb	\YZWcVPW\T	O\̂	UVj̀ RTP	bQVZZ	bŜiWiR	PR̂̀ WTVPW\T	\O	PQR	]\TP̂V[PmI	JKLq	rstuvwtxyw	z{	|}v	~�wv�	�y�	�yw�vwxvw�vI	JKLqLJ	nQR	klTR̂	̀Vjf	lWPQ\SP	[VSbRf	\̂XR̂	PQR	]\TP̂V[P\̂	WT	l̂WPWTc	P\	bSbURTXf	XRZVj	\̂	WTPR̂̂SUP	PQR	d\̂ef	WT	lQ\ZR	\̂	WT	UV̂P	O\̂	bS[Q	UR̂W\X	\O	PẀR	Vb	PQR	klTR̂	̀Vj	XRPR̂̀ WTRmI	JKLqLM	nQR	]\TP̂V[P	_S̀ 	VTX	]\TP̂V[P	nẀR	bQVZZ	YR	VX�SbPRX	O\̂	WT[̂RVbRb	WT	PQR	[\bP	VTX	PẀR	[VSbRX	Yj	bSbURTbW\Tf	XRZVjf	\̂	WTPR̂̂SUPW\T	STXR̂	_R[PW\T	��m�m�m	gX�SbP̀RTP	\O	PQR	]\TP̂V[P	_S̀ 	bQVZZ	WT[ZSXR	Û\OWPm	�\	VX�SbP̀RTP	bQVZZ	YR	̀VXR	P\	PQR	RaPRTPLJ PQVP	UR̂O\̂̀ VT[R	Wbf	lVbf	\̂	l\SZX	QViR	YRRTf	b\	bSbURTXRXf	XRZVjRXf	\̂	WTPR̂̂SUPRXf	Yj	VT\PQR̂	[VSbR	O\̂	lQW[Q	PQR	]\TP̂V[P\̂	Wb	̂RbU\TbWYZR�	\̂LM PQVP	VT	R�SWPVYZR	VX�SbP̀RTP	Wb	̀VXR	\̂	XRTWRX	STXR̂	VT\PQR̂	Û\iWbW\T	\O	PQR	]\TP̂V[PmI	JKLK	�v��xw�|xyw	z{	|}v	~�wv�	�y�	�yw�vwxvw�vI	JKLKLJ	nQR	klTR̂	̀Vjf	VP	VTj	PẀRf	PR̂̀ WTVPR	PQR	]\TP̂V[P	O\̂	PQR	klTR̂hb	[\TiRTWRT[R	VTX	lWPQ\SP	[VSbRmI	JKLKLM	�U\T	̂R[RWUP	\O	T\PW[R	Ô\̀ 	PQR	klTR̂	\O	bS[Q	PR̂̀ WTVPW\T	O\̂	PQR	klTR̂hb	[\TiRTWRT[Rf	PQR	]\TP̂V[P\̂	bQVZZLJ [RVbR	\UR̂VPW\Tb	Vb	XŴR[PRX	Yj	PQR	klTR̂	WT	PQR	T\PW[R�LM PVeR	V[PW\Tb	TR[RbbV̂jf	\̂	PQVP	PQR	klTR̂	̀Vj	XŴR[Pf	O\̂	PQR	Û\PR[PW\T	VTX	ÛRbR̂iVPW\T	\O	PQR	d\̂e�	VTXLq Ra[RUP	O\̂	d\̂e	XŴR[PRX	P\	YR	UR̂O\̂̀ RX	ÛW\̂	P\	PQR	ROOR[PWiR	XVPR	\O	PR̂̀ WTVPW\T	bPVPRX	WT	PQR	T\PW[Rf	PR̂̀ WTVPR	VZZ	RaWbPWTc	bSY[\TP̂V[Pb	VTX	UŜ[QVbR	\̂XR̂b	VTX	RTPR̂	WTP\	T\	OŜPQR̂	bSY[\TP̂V[Pb	VTX	UŜ[QVbR	\̂XR̂bmI	JKLKLq	NT	[VbR	\O	bS[Q	PR̂̀ WTVPW\T	O\̂	PQR	klTR̂hb	[\TiRTWRT[Rf	PQR	klTR̂	bQVZZ	UVj	PQR	]\TP̂V[P\̂	O\̂	d\̂e	Û\UR̂Zj	RaR[SPRX�	[\bPb	WT[Ŝ̂RX	Yj	̂RVb\T	\O	PQR	PR̂̀ WTVPW\Tf	WT[ZSXWTc	[\bPb	VPP̂WYSPVYZR	P\	PR̂̀ WTVPW\T	\O	_SY[\TP̂V[Pb�	VTX	PQR	PR̂̀ WTVPW\T	ORRf	WO	VTjf	bRP	O\̂PQ	WT	PQR	gĉRR̀RTPm�������	J�			�����r	���	��r����rI	J�LJ	���x�t	I	J�LJLJ	�v�xwx|xywg	]ZVẀ	Wb	V	XR̀VTX	\̂	VbbR̂PW\T	Yj	\TR	\O	PQR	UV̂PWRb	bRReWTcf	Vb	V	̀VPPR̂	\O	̂WcQPf	UVj̀ RTP	\O	̀\TRjf	V	[QVTcR	WT	PQR	]\TP̂V[P	nẀRf	\̂	\PQR̂	̂RZWRO	lWPQ	̂RbUR[P	P\	PQR	PR̂̀ b	\O	PQR	]\TP̂V[Pm	nQR	PR̂̀ 	�]ZVẀ�	VZb\	WT[ZSXRb	\PQR̂	XWbUSPRb	VTX	̀VPPR̂b	WT	�SRbPW\T	YRPlRRT	PQR	klTR̂	VTX	]\TP̂V[P\̂	V̂WbWTc	\SP	\O	\̂	̂RZVPWTc	P\	PQR	]\TP̂V[Pm	nQR	̂RbU\TbWYWZWPj	P\	bSYbPVTPWVPR	]ZVẀb	bQVZZ	̂RbP	lWPQ	PQR	UV̂Pj	̀VeWTc	PQR	]ZVẀm	nQWb	_R[PW\T	��m�m�	X\Rb	T\P	̂R�SŴR	PQR	klTR̂	P\	OWZR	V	]ZVẀ	WT	\̂XR̂	P\	ẀU\bR	ZW�SWXVPRX	XV̀VcRb	WT	V[[\̂XVT[R	lWPQ	PQR	]\TP̂V[P	o\[S̀ RTPbmI	J�LJLM	�x�v	�x�x|t	yw	���x�tnQR	klTR̂	VTX	]\TP̂V[P\̂	bQVZZ	[\̀ R̀T[R	VZZ	]ZVẀb	VTX	[VSbRb	\O	V[PW\T	VcVWTbP	PQR	\PQR̂	VTX	V̂WbWTc	\SP	\O	\̂	R̂ZVPRX	P\	PQR	]\TP̂V[Pf	lQRPQR̂	WT	[\TP̂V[Pf	P\̂Pf	ŶRV[Q	\O	lV̂̂VTPj	\̂	\PQR̂lWbRf	WT	V[[\̂XVT[R	lWPQ	PQR	̂R�SŴR̀RTPb	\O	PQR	YWTXWTc	XWbUSPR	̂Rb\ZSPW\T	̀RPQ\X	bRZR[PRX	WT	PQR	gĉRR̀RTP	VTX	lWPQWT	PQR	UR̂W\X	bUR[WOWRX	Yj	VUUZW[VYZR	ZVlf	YSP	WT	VTj	[VbR	T\P	̀\̂R	PQVT	��	jRV̂b	VOPR̂	PQR	XVPR	\O	_SYbPVTPWVZ	]\̀ UZRPW\T	\O	PQR	d\̂em	nQR	klTR̂	VTX	]\TP̂V[P\̂	lVWiR	VZZ	]ZVẀb	VTX	[VSbRb	\O	V[PW\T	T\P	[\̀ R̀T[RX	WT	V[[\̂XVT[R	lWPQ	PQWb	_R[PW\T	��m�m�mI	J�LJLq	�y|x�v	y�	���x�tI	J�LJLqLJ	]ZVẀb	Yj	RWPQR̂	PQR	klTR̂	\̂	]\TP̂V[P\̂f	lQR̂R	PQR	[\TXWPW\T	cWiWTc	̂WbR	P\	PQR	]ZVẀ	Wb	OŴbP	XWb[\iR̂RX	ÛW\̂	P\	RaUŴVPW\T	\O	PQR	UR̂W\X	O\̂	[\̂̂R[PW\T	\O	PQR	d\̂e	bRP	O\̂PQ	WT	_R[PW\T	��m�m�f	bQVZZ	YR	WTWPWVPRX	Yj	T\PW[R	P\	PQR	\PQR̂	UV̂Pj	VTX	P\	PQR	NTWPWVZ	oR[WbW\T	pVeR̂	lWPQ	V	[\Uj	bRTP	P\	PQR	ĝ[QWPR[Pf	WO	PQR	ĝ[QWPR[P	Wb	T\P	bR̂iWTc	Vb	PQR	NTWPWVZ	oR[WbW\T	pVeR̂m	]ZVẀb	Yj	RWPQR̂	UV̂Pj	STXR̂	PQWb	_R[PW\T	��m�m�m�	bQVZZ	YR	WTWPWVPRX	lWPQWT	��	XVjb	VOPR̂	\[[Ŝ̂RT[R	\O	PQR	RiRTP	cWiWTc	̂WbR	P\	bS[Q	]ZVẀ	\̂	lWPQWT	��	XVjb	VOPR̂	PQR	[ZVẀVTP	OŴbP	̂R[\cTW Rb	PQR	[\TXWPW\T	cWiWTc	̂WbR	P\	PQR	]ZVẀf	lQW[QRiR̂	Wb	ZVPR̂m
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I	JKLJLMLN	OPQRST	UV	WRXYWZ	XYW	[\]WZ	̂Z	Ô]XZQ_X̂Z̀	\YWZW	XYW	_̂]aRXR̂]	bRcR]b	ZRTW	X̂	XYW	OPQRS	RT	dRZTX	aRT_̂cWZWa	QdXWZ	WefRZQXR̂]	̂d	XYW	fWZR̂a	d̂Z	_̂ZZW_XR̂]	̂d	XYW	g Ẑh	TWX	d̂ZXY	R]	iW_XR̂]	jklklk̀	TYQPP	UW	R]RXRQXWa	UV	]̂XR_W	X̂	XYW	X̂YWZ	fQZXVl	m]	Tn_Y	WcW]X̀	]̂	aW_RTR̂]	UV	XYW	m]RXRQP	oW_RTR̂]	pQhWZ	RT	ZWqnRZWalI	JKLJLr	stuvwuxwuy	stuvz{|v	}~z�tz�{u|~I	JKLJLrLJ	�W]aR]b	dR]QP	ZWT̂PnXR̂]	̂d	Q	OPQRS̀	We_WfX	QT	̂XYWZ\RTW	QbZWWa	R]	\ZRXR]b	̂Z	QT	fẐcRaWa	R]	iW_XR̂]	�l�	Q]a	�ZXR_PW	j�̀	XYW	Ô]XZQ_X̂Z	TYQPP	fẐ_WWa	aRPRbW]XPV	\RXY	fWZd̂ZSQ]_W	̂d	XYW	Ô]XZQ_X	Q]a	XYW	[\]WZ	TYQPP	_̂]XR]nW	X̂	SQhW	fQVSW]XT	R]	Q__̂ZaQ]_W	\RXY	XYW	Ô]XZQ_X	ô_nSW]XTl	I	JKLJLrLN	�YW	Ô]XZQ_X	inS	Q]a	Ô]XZQ_X	�RSW	TYQPP	UW	Qa�nTXWa	R]	Q__̂ZaQ]_W	\RXY	XYW	m]RXRQP	oW_RTR̂]	pQhWZ�T	aW_RTR̂]̀	TnU�W_X	X̂	XYW	ZRbYX	̂d	WRXYWZ	fQZXV	X̂	fẐ_WWa	R]	Q__̂ZaQ]_W	\RXY	XYRT	�ZXR_PW	j�l	�YW	�Z_YRXW_X	\RPP	RTTnW	OWZXRdR_QXWT	d̂Z	�QVSW]X	R]	Q__̂ZaQ]_W	\RXY	XYW	aW_RTR̂]	̂d	XYW	m]RXRQP	oW_RTR̂]	pQhWZlI	JKLJLK	s�{w��	�tz	���wvwtu{�	st�vmd	XYW	Ô]XZQ_X̂Z	\RTYWT	X̂	SQhW	Q	OPQRS	d̂Z	Q]	R]_ZWQTW	R]	XYW	Ô]XZQ_X	inS̀	]̂XR_W	QT	fẐcRaWa	R]	iW_XR̂]	j�ljl�	TYQPP	UW	bRcW]	UWd̂ZW	fẐ_WWaR]b	X̂	WeW_nXW	XYW	f̂ZXR̂]	̂d	XYW	g Ẑh	XYQX	RT	XYW	TnU�W_X	̂d	XYW	OPQRSl	�ZR̂Z	]̂XR_W	RT	]̂X	ZWqnRZWa	d̂Z	OPQRST	ZWPQXR]b	X̂	Q]	WSWZbW]_V	W]aQ]bWZR]b	PRdW	̂Z	fẐfWZXV	QZRTR]b	n]aWZ	iW_XR̂]	j�l�lI	JKLJL�	s�{w��	�tz	���wvwtu{�	�w�~I	JKLJL�LJ	md	XYW	Ô]XZQ_X̂Z	\RTYWT	X̂	SQhW	Q	OPQRS	d̂Z	Q]	R]_ZWQTW	R]	XYW	Ô]XZQ_X	�RSẀ	]̂XR_W	QT	fẐcRaWa	R]	iW_XR̂]	j�ljl�	TYQPP	UW	bRcW]l	�YW	Ô]XZQ_X̂Z�T	OPQRS	TYQPP	R]_PnaW	Q]	WTXRSQXW	̂d	_̂TX	Q]a	̂d	fẐUQUPW	WddW_X	̂d	aWPQV	̂]	fẐbZWTT	̂d	XYW	g Ẑhl	m]	XYW	_QTW	̂d	Q	_̂]XR]nR]b	aWPQV̀	̂]PV	̂]W	OPQRS	RT	]W_WTTQZVlI	JKLJL�LN	md	QacWZTW	\WQXYWZ	_̂]aRXR̂]T	QZW	XYW	UQTRT	d̂Z	Q	OPQRS	d̂Z	QaaRXR̂]QP	XRSẀ	Tn_Y	OPQRS	TYQPP	UW	â_nSW]XWa	UV	aQXQ	TnUTXQ]XRQXR]b	XYQX	\WQXYWZ	_̂]aRXR̂]T	\WZW	QU]̂ZSQP	d̂Z	XYW	fWZR̂a	̂d	XRSẀ	_̂nPa	]̂X	YQcW	UWW]	ZWQT̂]QUPV	Q]XR_RfQXWà	Q]a	YQa	Q]	QacWZTW	WddW_X	̂]	XYW	T_YWanPWa	_̂]TXZn_XR̂]lI	JKLJL�	�{w�~z	t�	s�{w��	�tz	stu�~�x~uvw{�	�{�{y~��YW	Ô]XZQ_X̂Z	Q]a	[\]WZ	\QRcW	OPQRST	QbQR]TX	WQ_Y	̂XYWZ	d̂Z	_̂]TWqnW]XRQP	aQSQbWT	QZRTR]b	̂nX	̂d	̂Z	ZWPQXR]b	X̂	XYRT	Ô]XZQ_Xl	�YRT	SnXnQP	\QRcWZ	R]_PnaWTLJ aQSQbWT	R]_nZZWa	UV	XYW	[\]WZ	d̂Z	ZW]XQP	WefW]TWT̀	d̂Z	P̂TTWT	̂d	nTẀ	R]_̂SẀ	fẐdRX̀	dR]Q]_R]b̀	UnTR]WTT	Q]a	ZWfnXQXR̂]̀	Q]a	d̂Z	P̂TT	̂d	SQ]QbWSW]X	̂Z	WSfP̂VWW	fẐan_XRcRXV	̂Z	̂d	XYW	TWZcR_WT	̂d	Tn_Y	fWZT̂]T�	Q]aLN aQSQbWT	R]_nZZWa	UV	XYW	Ô]XZQ_X̂Z	d̂Z	fZR]_RfQP	̂ddR_W	WefW]TWT	R]_PnaR]b	XYW	_̂SfW]TQXR̂]	̂d	fWZT̂]]WP	TXQXR̂]Wa	XYWZẀ	d̂Z	P̂TTWT	̂d	dR]Q]_R]b̀	UnTR]WTT	Q]a	ZWfnXQXR̂]̀	Q]a	d̂Z	P̂TT	̂d	fẐdRX̀	We_WfX	Q]XR_RfQXWa	fẐdRX	QZRTR]b	aRZW_XPV	dẐS	XYW	g Ẑhl�YRT	SnXnQP	\QRcWZ	RT	QffPR_QUPẀ	\RXŶnX	PRSRXQXR̂]̀	X̂	QPP	_̂]TWqnW]XRQP	aQSQbWT	anW	X̂	WRXYWZ	fQZXV�T	XWZSR]QXR̂]	R]	Q__̂ZaQ]_W	\RXY	�ZXR_PW	j�l	�̂XYR]b	_̂]XQR]Wa	R]	XYRT	iW_XR̂]	j�ljl�	TYQPP	UW	aWWSWa	X̂	fZW_PnaW	QTTWTTSW]X	̂d	PRqnRaQXWa	aQSQbWT̀	\YW]	QffPR_QUPẀ	R]	Q__̂ZaQ]_W	\RXY	XYW	ZWqnRZWSW]XT	̂d	XYW	Ô]XZQ_X	ô_nSW]XTlI	JKLN	�uwvw{�	�~|w�wtuI	JKLNLJ	OPQRST̀	We_PnaR]b	XŶTW	\YWZW	XYW	_̂]aRXR̂]	bRcR]b	ZRTW	X̂	XYW	OPQRS	RT	dRZTX	aRT_̂cWZWa	QdXWZ	WefRZQXR̂]	̂d	XYW	fWZR̂a	d̂Z	_̂ZZW_XR̂]	̂d	XYW	g Ẑh	TWX	d̂ZXY	R]	iW_XR̂]	jklklk	̂Z	QZRTR]b	n]aWZ	iW_XR̂]T	j�l�̀	j�l�̀	Q]a	jjl�̀	TYQPP	UW	ZWdWZZWa	X̂	XYW	m]RXRQP	oW_RTR̂]	pQhWZ	d̂Z	R]RXRQP	aW_RTR̂]l	�YW	�Z_YRXW_X	\RPP	TWZcW	QT	XYW	m]RXRQP	oW_RTR̂]	pQhWZ̀	n]PWTT	X̂YWZ\RTW	R]aR_QXWa	R]	XYW	�bZWWSW]Xl	�e_WfX	d̂Z	XŶTW	OPQRST	We_PnaWa	UV	XYRT	iW_XR̂]	j�lklj̀	Q]	R]RXRQP	aW_RTR̂]	TYQPP	UW	ZWqnRZWa	QT	Q	_̂]aRXR̂]	fZW_WaW]X	X̂	SWaRQXR̂]	̂d	Q]V	OPQRSl	md	Q]	R]RXRQP	aW_RTR̂]	YQT	]̂X	UWW]	ZW]aWZWa	\RXYR]	��	aQVT	QdXWZ	XYW	OPQRS	YQT	UWW]	ZWdWZZWa	X̂	XYW	m]RXRQP	oW_RTR̂]	pQhWZ̀	XYW	fQZXV	QTTWZXR]b	XYW	OPQRS	SQV	aWSQ]a	SWaRQXR̂]	Q]a	UR]aR]b	aRTfnXW	ZWT̂PnXR̂]	\RXŶnX	Q	aW_RTR̂]	YQcR]b	UWW]	ZW]aWZWal	�]PWTT	XYW	m]RXRQP	oW_RTR̂]	pQhWZ	Q]a	QPP	QddW_XWa	fQZXRWT	QbZWẀ	XYW	m]RXRQP	oW_RTR̂]	pQhWZ	\RPP	]̂X	aW_RaW	aRTfnXWT	UWX\WW]	XYW	Ô]XZQ_X̂Z	Q]a	fWZT̂]T	Ẑ	W]XRXRWT	̂XYWZ	XYQ]	XYW	[\]WZlI	JKLNLN	�YW	m]RXRQP	oW_RTR̂]	pQhWZ	\RPP	ZWcRW\	OPQRST	Q]a	\RXYR]	XW]	aQVT	̂d	XYW	ZW_WRfX	̂d	Q	OPQRS	XQhW	̂]W	̂Z	Ŝ ZW	d̂	XYW	d̂PP̂\R]b	Q_XR̂]T�	�j�	ZWqnWTX	QaaRXR̂]QP	Tnff̂ZXR]b	aQXQ	dẐS	XYW	_PQRSQ]X	̂Z	Q	ZWTf̂]TW	\RXY	Tnff̂ZXR]b	aQXQ	dẐS	XYW	̂XYWZ	fQZXV̀	�k�	ZW�W_X	XYW	OPQRS	R]	\ŶPW	̂Z	R]	fQZX̀	���	QffẐcW	XYW	OPQRS̀	���	TnbbWTX	Q	_̂SfẐSRTẀ	̂Z	���	QacRTW	XYW	fQZXRWT	XYQX	XYW	m]RXRQP	oW_RTR̂]	pQhWZ	RT	n]QUPW	X̂	ZWT̂PcW	XYW	OPQRS	Rd	XYW	m]RXRQP	oW_RTR̂]	pQhWZ	PQ_hT	
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HIJJKLKMNO	KNJPQRSOKPN	OP	MTSUISOM	OVM	RMQKOH	PJ	OVM	WUSKR	PQ	KJ	OVM	XNKOKSU	YMLKHKPN	ZS[MQ	LPNLUI\MH	OVSO]	KN	OVM	XNKOKSU	YMLKHKPN	ZS[MQ̂H	HPUM	\KHLQMOKPN]	KO	_PIU\	̀M	KNSaaQPaQKSOM	JPQ	OVM	XNKOKSU	YMLKHKPN	ZS[MQ	OP	QMHPUTM	OVM	WUSKRbc	defgfh	XN	MTSUISOKNi	WUSKRH]	OVM	XNKOKSU	YMLKHKPN	ZS[MQ	RSj]	̀IO	HVSUU	NPO	̀M	P̀UKiSOM\	OP]	LPNHIUO	_KOV	PQ	HMM[	KNJPQRSOKPN	JQPR	MKOVMQ	aSQOj	PQ	JQPR	aMQHPNH	_KOV	HaMLKSU	[NP_UM\iM	PQ	MkaMQOKHM	_VP	RSj	SHHKHO	OVM	XNKOKSU	YMLKHKPN	ZS[MQ	KN	QMN\MQKNi	S	\MLKHKPNb	lVM	XNKOKSU	YMLKHKPN	ZS[MQ	RSj	QMmIMHO	OVM	n_NMQ	OP	SIOVPQKoM	QMOMNOKPN	PJ	HILV	aMQHPNH	SO	OVM	n_NMQ̂H	MkaMNHMbc	defgfp	XJ	OVM	XNKOKSU	YMLKHKPN	ZS[MQ	QMmIMHOH	S	aSQOj	OP	aQPTK\M	S	QMHaPNHM	OP	S	WUSKR	PQ	OP	JIQNKHV	S\\KOKPNSU	HIaaPQOKNi	\SOS]	HILV	aSQOj	HVSUU	QMHaPN\]	_KOVKN	OMN	\SjH	SJOMQ	QMLMKaO	PJ	OVM	QMmIMHO]	SN\	HVSUU	MKOVMQ	qrs	aQPTK\M	S	QMHaPNHM	PN	OVM	QMmIMHOM\	HIaaPQOKNi	\SOS]	qts	S\TKHM	OVM	XNKOKSU	YMLKHKPN	ZS[MQ	_VMN	OVM	QMHaPNHM	PQ	HIaaPQOKNi	\SOS	_KUU	̀M	JIQNKHVM\]	PQ	qus	S\TKHM	OVM	XNKOKSU	YMLKHKPN	ZS[MQ	OVSO	NP	HIaaPQOKNi	\SOS	_KUU	̀M	JIQNKHVM\b	vaPN	QMLMKaO	PJ	OVM	QMHaPNHM	PQ	HIaaPQOKNi	\SOS]	KJ	SNj]	OVM	XNKOKSU	YMLKHKPN	ZS[MQ	_KUU	MKOVMQ	QMwMLO	PQ	SaaQPTM	OVM	WUSKR	KN	_VPUM	PQ	KN	aSQObc	defgfe	lVM	XNKOKSU	YMLKHKPN	ZS[MQ	_KUU	QMN\MQ	SN	KNKOKSU	\MLKHKPN	SaaQPTKNi	PQ	QMwMLOKNi	OVM	WUSKR]	PQ	KN\KLSOKNi	OVSO	OVM	XNKOKSU	YMLKHKPN	ZS[MQ	KH	INS̀UM	OP	QMHPUTM	OVM	WUSKRb	lVKH	KNKOKSU	\MLKHKPN	HVSUU	qrs	̀M	KN	_QKOKNix	qts	HOSOM	OVM	QMSHPNH	OVMQMJPQx	SN\	qus	NPOKJj	OVM	aSQOKMH	SN\	OVM	yQLVKOMLO]	KJ	OVM	yQLVKOMLO	KH	NPO	HMQTKNi	SH	OVM	XNKOKSU	YMLKHKPN	ZS[MQ]	PJ	SNj	LVSNiM	KN	OVM	WPNOQSLO	zIR	PQ	WPNOQSLO	lKRM	PQ	̀POVb	lVM	KNKOKSU	\MLKHKPN	HVSUU	̀M	JKNSU	SN\	̀KN\KNi	PN	OVM	aSQOKMH	̀IO	HÌwMLO	OP	RM\KSOKPN	SN\]	KJ	OVM	aSQOKMH	JSKU	OP	QMHPUTM	OVMKQ	\KHaIOM	OVQPIiV	RM\KSOKPN]	OP	̀KN\KNi	\KHaIOM	QMHPUIOKPNbc	defgf{	|KOVMQ	aSQOj	RSj	JKUM	JPQ	RM\KSOKPN	PJ	SN	KNKOKSU	\MLKHKPN	SO	SNj	OKRM]	HÌwMLO	OP	OVM	OMQRH	PJ	zMLOKPN	r}btb~brbc	defgf{fd	|KOVMQ	aSQOj	RSj]	_KOVKN	u�	\SjH	JQPR	OVM	\SOM	PJ	QMLMKaO	PJ	SN	KNKOKSU	\MLKHKPN]	\MRSN\	KN	_QKOKNi	OVSO	OVM	POVMQ	aSQOj	JKUM	JPQ	RM\KSOKPNb	XJ	HILV	S	\MRSN\	KH	RS\M	SN\	OVM	aSQOj	QMLMKTKNi	OVM	\MRSN\	JSKUH	OP	JKUM	JPQ	RM\KSOKPN	_KOVKN	u�	\SjH	SJOMQ	QMLMKaO	OVMQMPJ]	OVMN	̀POV	aSQOKMH	_SKTM	OVMKQ	QKiVOH	OP	RM\KSOM	PQ	aIQHIM	̀KN\KNi	\KHaIOM	QMHPUIOKPN	aQPLMM\KNiH	_KOV	QMHaMLO	OP	OVM	KNKOKSU	\MLKHKPNbc	defgf�	XN	OVM	MTMNO	PJ	S	WUSKR	SiSKNHO	OVM	WPNOQSLOPQ]	OVM	n_NMQ	RSj]	̀IO	KH	NPO	P̀UKiSOM\	OP]	NPOKJj	OVM	HIQMOj]	KJ	SNj]	PJ	OVM	NSOIQM	SN\	SRPINO	PJ	OVM	WUSKRb	XJ	OVM	WUSKR	QMUSOMH	OP	S	aPHHK̀KUKOj	PJ	S	WPNOQSLOPQ̂H	\MJSIUO]	OVM	n_NMQ	RSj]	ÌO	KH	NPO	P̀UKiSOM\	OP]	NPOKJj	OVM	HIQMOj	SN\	QMmIMHO	OVM	HIQMOĵH	SHHKHOSNLM	KN	QMHPUTKNi	OVM	LPNOQPTMQHjbc	defgf�	XJ	S	WUSKR	QMUSOMH	OP	PQ	KH	OVM	HÌwMLO	PJ	S	RMLVSNKL̂H	UKMN]	OVM	aSQOj	SHHMQOKNi	HILV	WUSKR	RSj	aQPLMM\	KN	SLLPQ\SNLM	_KOV	SaaUKLS̀UM	US_	OP	LPRaUj	_KOV	OVM	UKMN	NPOKLM	PQ	JKUKNi	\MS\UKNMHbc	r}btb�	yUU	_QKOOMN	LUSKRH	JPQ	\SRSiMH	PQ	MkOQS	_PQ[	HVSUU	KNLUI\M	OKRM	PJ	PLLIQQMNLM]	UPLSOKPN	SN\	POVMQ	K\MNOKJjKNi	JSLOPQH	SN\	HVSUU	̀M	HIaaPQOM\	KJ	HP	QMmIKQM\	̀j	yQLVKOMLO]	̀j	UMOOMQH]	wPIQNSUH]	PQ	\KSQKMH]	KNHOQILOKPNH]	TPILVMQH]	PQ	POVMQ	aMQOKNMNO	PQ	SaaUKLS̀UM	QMLPQ\Hbc	r}btbr�	n_NMQ	HVSUU	NPO	̀M	UKS̀UM	OP	SNj	WPNOQSLOPQ	PQ	zÌLPNOQSLOPQ	JPQ	\SRSiMH	LSIHM\	̀j	SNj	̀QMSLV	PJ	WPNOQSLO]	\MUSj	KN	aMQJPQRSNLM	PQ	POVMQ	SLO	PJ	NMiUMLO	̀j	POVMQ	WPNOQSLOPQH	PQ	zÌLPNOQSLOPQH	VSTKNi	WPNOQSLOH	JPQ	aMQJPQRSNLM	PJ	SNj	aPQOKPN	PJ	_PQ[bc	defh	���������c	defhfd	WUSKRH]	\KHaIOMH]	PQ	POVMQ	RSOOMQH	KN	LPNOQPTMQHj	SQKHKNi	PIO	PJ	PQ	QMUSOM\	OP	OVM	WPNOQSLO]	MkLMaO	OVPHM	_SKTM\	SH	aQPTK\M\	JPQ	KN	zMLOKPNH	�br�b�]	�br�b}]	SN\	r}brb�]	HVSUU	̀M	HÌwMLO	OP	RM\KSOKPN	SH	S	LPN\KOKPN	aQMLM\MNO	OP	̀KN\KNi	\KHaIOM	QMHPUIOKPNbc	defhfg	lVM	aSQOKMH	HVSUU	MN\MSTPQ	OP	QMHPUTM	OVMKQ	WUSKRH	̀j	RM\KSOKPN	_VKLV]	INUMHH	OVM	aSQOKMH	RIOISUUj	SiQMM	POVMQ_KHM]	HVSUU	̀M	S\RKNKHOMQM\	̀j	OVM	yRMQKLSN	yQ̀KOQSOKPN	yHHPLKSOKPN	KN	SLLPQ\SNLM	_KOV	KOH	WPNHOQILOKPN	XN\IHOQj	ZM\KSOKPN	�QPLM\IQMH	KN	MJJMLO	PN	OVM	\SOM	PJ	OVM	yiQMMRMNOb	y	QMmIMHO	JPQ	RM\KSOKPN	HVSUU	̀M	RS\M	KN	_QKOKNi]	\MUKTMQM\	OP	OVM	POVMQ	aSQOj	OP	OVM	WPNOQSLO]	SN\	JKUM\	_KOV	OVM	aMQHPN	PQ	MNOKOj	S\RKNKHOMQKNi	OVM	RM\KSOKPNb	lVM	QMmIMHO	RSj	̀M	RS\M	LPNLIQQMNOUj	_KOV	OVM	JKUKNi	PJ	̀KN\KNi	\KHaIOM	QMHPUIOKPN	aQPLMM\KNiH	̀IO]	KN	HILV	MTMNO]	RM\KSOKPN	HVSUU	aQPLMM\	KN	S\TSNLM	PJ	̀KN\KNi	\KHaIOM	QMHPUIOKPN	aQPLMM\KNiH]	_VKLV	HVSUU	̀M	HOSjM\	aMN\KNi	RM\KSOKPN	JPQ	S	aMQKP\	PJ	~�	\SjH	JQPR	OVM	\SOM	PJ	JKUKNi]	INUMHH	HOSjM\	JPQ	S	UPNiMQ	aMQKP\	̀j	SiQMMRMNO	PJ	OVM	aSQOKMH	
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IJ	KILJM	IJNOJP	QR	ST	SJUVMJSMVIT	VW	WMSXON	YLJWLSTM	MI	MZVW	[OKMVIT	\]P̂P_̀	MZO	YSJMVOW	aSX	TITOMZObOWW	YJIKOON	MI	MZO	WObOKMVIT	IR	MZO	SJUVMJSMIJcWd	STN	SeJOO	LYIT	S	WKZONLbO	RIJ	bSMOJ	YJIKOONVTeWPf	ghijij	kVMZOJ	YSJMX	aSX̀	lVMZVT	̂m	NSXW	RJIa	MZO	NSMO	MZSM	aONVSMVIT	ZSW	UOOT	KITKbLNON	lVMZILM	JOWIbLMVIT	IR	MZO	NVWYLMO	IJ	nm	NSXW	SRMOJ	aONVSMVIT	ZSW	UOOT	NOaSTNON	lVMZILM	JOWIbLMVIT	IR	MZO	NVWYLMÒ	NOaSTN	VT	lJVMVTe	MZSM	MZO	IMZOJ	YSJMX	RVbO	RIJ	UVTNVTe	NVWYLMO	JOWIbLMVITP		QR	WLKZ	S	NOaSTN	VW	aSNO	STN	MZO	YSJMX	JOKOVoVTe	MZO	NOaSTN	RSVbW	MI	RVbO	RIJ	UVTNVTe	NVWYLMO	JOWIbLMVIT	lVMZVT	nm	NSXW	SRMOJ	JOKOVYM	MZOJOIR̀	MZOT	UIMZ	YSJMVOW	lSVoO	MZOVJ	JVeZMW	MI	UVTNVTe	NVWYLMO	JOWIbLMVIT	YJIKOONVTeW	lVMZ	JOWYOKM	MI	MZO	VTVMVSb	NOKVWVITPf	ghijip	qZO	YSJMVOW	WZSbb	WZSJO	MZO	aONVSMIJrW	ROO	STN	STX	RVbVTe	ROOW	OsLSbbXP	qZO	aONVSMVIT	WZSbb	UO	ZObN	VT	MZO	YbSKO	lZOJO	MZO	tJIuOKM	VW	bIKSMOǸ	LTbOWW	STIMZOJ	bIKSMVIT	VW	aLMLSbbX	SeJOON	LYITP	veJOOaOTMW	JOSKZON	VT	aONVSMVIT	WZSbb	UO	OTRIJKOSUbO	SW	WOMMbOaOTM	SeJOOaOTMW	VT	STX	KILJM	ZSoVTe	uLJVWNVKMVIT	MZOJOIRPf	\]P̂P]	wITxyVTNVTe	zONVSMVITP	qZO	YSJMVOW	ZOJOMÌ	SM	MZO	MVaO	STX	KbSVa	IJ	NVWYLMO	SJVWOW	UOMlOOT	MZOà	aSX	VT	MZOVJ	WIbO	YOJWITSb	NVWKJOMVIT	SeJOO	MI	WLUaVM	MZO	WSaO	MI	TITxUVTNVTe	aONVSMVIT	LYIT	WLKZ	MOJaW	STN	KITNVMVITW	SW	aSX	UO	SeJOON	SM	MZO	MVaÒ	ULM	MZO	NOKVWVIT	MI	NI	WI	aLWM	UO	LTSTVaILW	UOMlOOT	MZOa	STN	aLWM	UO	VT	lJVMVTe	VT	SNoSTKO	MZOJOIRP	qZO	JOsLOWM	RIJ	aONVSMVIT	VW	TIM	MI	UO	NOOaON	S	KITNVMVIT	YJOKONOTM	MI	STX	IMZOJ	JVeZM	IJ	JOaONX	IR	MZO	SeeJVOoON	YSJMX̀	Sbb	IR	lZVKZ	JOaONVOW	STN	JVeZMW	SJO	O{YJOWWbX	JOWOJoON	UX	MZO	YSJMVOWPf	ghip	|}~��}�����f	ghipig	QR	MZO	YSJMVOW	ZSoO	WObOKMON	SJUVMJSMVIT	SW	MZO	aOMZIN	RIJ	UVTNVTe	NVWYLMO	JOWIbLMVIT	VT	MZO	veJOOaOTM̀	STX	�bSVa	WLUuOKM	MÌ	ULM	TIM	JOWIboON	UX̀	aONVSMVIT	WZSbb	UO	WLUuOKM	MI	SJUVMJSMVIT	lZVKZ̀	LTbOWW	MZO	YSJMVOW	aLMLSbbX	SeJOO	IMZOJlVWÒ	WZSbb	UO	SNaVTVWMOJON	UX	MZO	vaOJVKST	vJUVMJSMVIT	vWWIKVSMVIT	VT	SKKIJNSTKO	lVMZ	VMW	�ITWMJLKMVIT	QTNLWMJX	vJUVMJSMVIT	�LbOW	VT	ORROKM	IT	MZO	NSMO	IR	MZO	veJOOaOTMP	qZO	vJUVMJSMVIT	WZSbb	UO	KITNLKMON	VT	MZO	YbSKO	lZOJO	MZO	tJIuOKM	VW	bIKSMOǸ	LTbOWW	STIMZOJ	bIKSMVIT	VW	aLMLSbbX	SeJOON	LYITP	v	NOaSTN	RIJ	SJUVMJSMVIT	WZSbb	UO	aSNO	VT	lJVMVTè	NObVoOJON	MI	MZO	IMZOJ	YSJMX	MI	MZO	�ITMJSKM̀	STN	RVbON	lVMZ	MZO	YOJWIT	IJ	OTMVMX	SNaVTVWMOJVTe	MZO	SJUVMJSMVITP	qZO	YSJMX	RVbVTe	S	TIMVKO	IR	NOaSTN	RIJ	SJUVMJSMVIT	aLWM	SWWOJM	VT	MZO	NOaSTN	Sbb	�bSVaW	MZOT	�TIlT	MI	MZSM	YSJMX	IT	lZVKZ	SJUVMJSMVIT	VW	YOJaVMMON	MI	UO	NOaSTNONPf	ghipigig	v	NOaSTN	RIJ	SJUVMJSMVIT	WZSbb	UO	aSNO	TI	OSJbVOJ	MZST	KITKLJJOTMbX	lVMZ	MZO	RVbVTe	IR	S	JOsLOWM	RIJ	aONVSMVIT̀	ULM	VT	TI	OoOTM	WZSbb	VM	UO	aSNO	SRMOJ	MZO	NSMO	lZOT	MZO	VTWMVMLMVIT	IR	bOeSb	IJ	OsLVMSUbO	YJIKOONVTeW	USWON	IT	MZO	�bSVa	lILbN	UO	USJJON	UX	MZO	SYYbVKSUbO	WMSMLMO	IR	bVaVMSMVITWP	�IJ	WMSMLMO	IR	bVaVMSMVITW	YLJYIWOẀ	JOKOVYM	IR	S	lJVMMOT	NOaSTN	RIJ	SJUVMJSMVIT	UX	MZO	YOJWIT	IJ	OTMVMX	SNaVTVWMOJVTe	MZO	SJUVMJSMVIT	WZSbb	KITWMVMLMO	MZO	VTWMVMLMVIT	IR	bOeSb	IJ	OsLVMSUbO	YJIKOONVTeW	USWON	IT	MZO	�bSVaPf	ghipi�	qZO	SlSJN	JOTNOJON	UX	MZO	SJUVMJSMIJ	IJ	SJUVMJSMIJW	WZSbb	UO	RVTSb̀	STN	uLNeaOTM	aSX	UO	OTMOJON	LYIT	VM	VT	SKKIJNSTKO	lVMZ	SYYbVKSUbO	bSl	VT	STX	KILJM	ZSoVTe	uLJVWNVKMVIT	MZOJOIRPf	ghipij	qZO	RIJOeIVTe	SeJOOaOTM	MI	SJUVMJSMO	STN	IMZOJ	SeJOOaOTMW	MI	SJUVMJSMO	lVMZ	ST	SNNVMVITSb	YOJWIT	IJ	OTMVMX	NLbX	KITWOTMON	MI	UX	YSJMVOW	MI	MZO	veJOOaOTM̀	WZSbb	UO	WYOKVRVKSbbX	OTRIJKOSUbO	LTNOJ	SYYbVKSUbO	bSl	VT	STX	KILJM	ZSoVTe	uLJVWNVKMVIT	MZOJOIRPf	ghipip	�������������	�}	������}	f	ghipipig	[LUuOKM	MI	MZO	JLbOW	IR	MZO	vaOJVKST	vJUVMJSMVIT	vWWIKVSMVIT	IJ	IMZOJ	SYYbVKSUbO	SJUVMJSMVIT	JLbOẀ	OVMZOJ	YSJMX	aSX	KITWIbVNSMO	ST	SJUVMJSMVIT	KITNLKMON	LTNOJ	MZVW	veJOOaOTM	lVMZ	STX	IMZOJ	SJUVMJSMVIT	MI	lZVKZ	VM	VW	S	YSJMX	YJIoVNON	MZSM	c\d	MZO	SJUVMJSMVIT	SeJOOaOTM	eIoOJTVTe	MZO	IMZOJ	SJUVMJSMVIT	YOJaVMW	KITWIbVNSMVIT̀	c_d	MZO	SJUVMJSMVITW	MI	UO	KITWIbVNSMON	WLUWMSTMVSbbX	VToIboO	KIaaIT	sLOWMVITW	IR	bSl	IJ	RSKM̀	STN	ĉd	MZO	SJUVMJSMVITW	OaYbIX	aSMOJVSbbX	WVaVbSJ	YJIKONLJSb	JLbOW	STN	aOMZINW	RIJ	WObOKMVTe	SJUVMJSMIJcWdPf	ghipipi�	[LUuOKM	MI	MZO	JLbOW	IR	MZO	vaOJVKST	vJUVMJSMVIT	vWWIKVSMVIT	IJ	IMZOJ	SYYbVKSUbO	SJUVMJSMVIT	JLbOẀ	OVMZOJ	YSJMX	aSX	VTKbLNO	UX	uIVTNOJ	YOJWITW	IJ	OTMVMVOW	WLUWMSTMVSbbX	VToIboON	VT	S	KIaaIT	sLOWMVIT	IR	bSl	IJ	RSKM	lZIWO	YJOWOTKO	VW	JOsLVJON	VR	KIaYbOMO	JObVOR	VW	MI	UO	SKKIJNON	VT	SJUVMJSMVIT̀	YJIoVNON	MZSM	MZO	YSJMX	WILeZM	MI	UO	uIVTON	KITWOTMW	VT	lJVMVTe	MI	WLKZ	uIVTNOJP	�ITWOTM	MI	SJUVMJSMVIT	VToIboVTe	ST	SNNVMVITSb	YOJWIT	IJ	OTMVMX	WZSbb	TIM	KITWMVMLMO	KITWOTM	MI	SJUVMJSMVIT	IR	STX	KbSVà	NVWYLMO	IJ	IMZOJ	aSMMOJ	VT	sLOWMVIT	TIM	NOWKJVUON	VT	MZO	lJVMMOT	KITWOTMPf	ghipipij	qZO	�lTOJ	STN	�ITMJSKMIJ	eJSTM	MI	STX	YOJWIT	IJ	OTMVMX	aSNO	S	YSJMX	MI	ST	SJUVMJSMVIT	KITNLKMON	LTNOJ	MZVW	[OKMVIT	\]P�̀	lZOMZOJ	UX	uIVTNOJ	IJ	KITWIbVNSMVIT̀	MZO	WSaO	JVeZMW	IR	uIVTNOJ	STN	KITWIbVNSMVIT	SW	MZIWO	IR	MZO	�lTOJ	STN	�ITMJSKMIJ	LTNOJ	MZVW	veJOOaOTMP



 



Tioga Downs Racetrack LLC Reception Center 
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Summary 
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DOCUMENT 01 10 00 

SUMMARY 
 
PART 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SECTION INCLUDES 

A. Design/Management Identification 

B. Work covered by Contract Documents 

C. Work Sequence 

D. Contractor use of Premises 

E. Occupancy Requirements 

1.3 RELATED SECTIONS 

A. Section 01 50 00 - Temporary Facilities and Controls. 

1.4 DESIGN/MANAGEMENT IDENTIFICATION 

OWNER 
Tioga Down Racetrack, LLC 
2384 West River Road 
Nichols, New York 13812 
 

ARCHITECT 
AJH Design 
111 East 14th Street 
Elmira Heights, NY 14903 
Phone: 607-737-4638 

1.5 DESIGN AND CONSTRUCTION ADMINISTRATION WORK 

A. New timber frame reception/banquet center.  Reception room, restrooms and food preparation 
kitchen with mechanical systems located in the accessible attic space.  Construction work shall 
include general trades, HVAC, plumbing, fire protection, and electrical/data work as identified by 
the contract documents.  Owner shall purchase food service equipment. 

B. This project requires a minimum (MWBE) Minority and Women Owned Business Enterprise 
participation of 30% of the total contract value.  The prime contractor shall be responsible to 
provide goods and services utilizing Minority and Women Owned Business Enterprises in 
quantities to meet the minimum requirement. 

C. Contract Documents dated April 8, 2024 have been prepared for the Project by AJH Design, 
111 East 14th Street, Elmira Heights, NY 14903. 

D. Prime Contract: The project will be constructed under a single Prime Contract Agreement. 

E. The following Documents are specifically included and defined as integral to the 
Contract: 
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1. Bidding requirements, contract forms and conditions of the Contract: 
2. Invitation to Bidders 
3. Instructions to Bidders  
4. Supplementary Instructions to Bidders 
5. Bid Form 
6. General Conditions of the Contract for Construction (AIA Document A201) 
7. Form of Agreement Between Owner and Contractor 
8. Division 1 - General Requirements 

1.6 ADDITIONAL NOTES TO CONTRACT DOCUMENTS 

A. The following notes are integral to the Contract: 
1. All bidders are forewarned to review all information of the Contract Documents. 
2. Review Section 01 23 00 for Alternate bid pricing required in Contractors scope of 

work. 
3. Review Section 01 50 00 for work requirements of temporary construction activities in 

Contractor’s scope of work. 
4. The contractor is responsible for the layout and survey of their own work or work 

requirements. 
5. The contractor is required to construct the project per the schedule.  The contractor 

shall cooperate fully with the intentions of the schedule. T h e  Contractor is 
forewarned that any delay caused indirectly or directly by the acts, omissions, and/or 
failure to perform by the contractor or it’s subcontractor will result in the Owner, or its 
agents, accomplishing the work by any means possible. The contractor will be 
responsible for any and all costs associated with such issues, including Owner costs, 
Architect/Engineer costs, inspections, etc. 

6. The Contractor shall provide any and all temporary shoring, bracing, supports or 
protection systems necessary to expedite the work requirements including the 
maintenance of worker safety. 

7. The Contractors is responsible for the safety of their own workers, subcontractors, work 
area, and other personnel on site.  Each and every contractor is responsible for 
maintaining a safe work site and utilizing best safety procedures. 

8. In case of discrepancy between the Drawings and Specifications, interpretation shall be 
given preference in the following order, with later dates taking precedence over earlier 
dates: 
a. Addenda 
b. Amendments to the Drawings and Specifications 
c. Drawings and Specifications 
If discrepancies are found between the plans and specifications, include the more costly 
detail to the bid price. 

1.7 ADDITIONAL CONTRACTS DETAILS 

B. Unless otherwise indicated, the Work described shall be complete systems and assemblies, 
including products, components, accessories, and installation required by the Contract 
Documents. 

C. Local custom and trade-union jurisdictional settlements do not control the scope of the Work. 
When a potential jurisdictional dispute or similar interruption of work is first identified or 
threatened, affected contractors shall negotiate a reasonable settlement to avoid or minimize 
interruption and delays. 

 

D. Within ten (10) working days after notice to proceed the prime contractor is to provide a 
schedule of work tasks and durations conforming to the project schedule.  Schedule shall be 
provided in horizontal bar-chart-type construction schedule submittal showing design and 
construction operations sequenced and coordinated with overall construction schedule. 
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E. Temporary Facilities and Controls: In addition to specific responsibilities for temporary 
facilities and controls indicated in this Section and in Division 1 Section “Temporary Facilities 
and Controls,” the contractor is responsible for the following: 
1. Installation, operation, maintenance, and removal of each temporary facility and costs and 

use charges associated with each facility as further described in the contract documents. 
2. Plug-in electric power cords and extension cords, supplementary plug-in task lighting, and 

special lighting necessary exclusively for its own activities. 
3. Its own field office, complete with necessary furniture, utilities, and telephone service.  

At end of construction, when field offices are removed, the Contractor is responsible to 
return the area to its original condition, including any re-seeding required. 

4. Its own storage and fabrication sheds. 
5. Temporary enclosures for its own construction activities. 
6. Hoisting requirements for its own construction activities, including hoisting material 

outside building enclosure. 
7. Progress cleaning of its own areas on a daily basis. 
8. Secure lockup of its own tools, materials, and equipment. 
9. Construction aids and miscellaneous services and facilities necessary exclusively for its 

own construction activities. 

F. Temporary Heating, Cooling and Ventilation: The Contractor is responsible for temporary 
heating, cooling, and ventilation as required to complete the work as indicated by the contract 
documents and within the identified schedule. 

 
 
PART 2 PRODUCTS - NOT USED 

 
 
PART 3 EXECUTION 

 
3.1 WORK SEQUENCE 

A. All Work will be conducted in a single phase to provide the least possible interference to the 
activities of the Owner’s operations. 
1. The Contractor is expressly forewarned that impacts to the construction schedule during 

any phase or portion of the project will not be permitted. 
B. Work shall be completed and coordinated on site to provide continuous progress to achieve 

project completion as scheduled.  Staging area shall be permitted in designated adjacent  
location. 

C. Work hours shall be between the hours of 7:00 AM and 5:00 PM daily, Monday through 
Friday.  Activity and access shall be confined to the designated staging area. 

D. Activity in the staging area shall be conducted in a manner that causes minimal disruption. 

E. Should overtime or second shift work be required by any Contractor to ensure the completion 
within the specified schedule, all costs for this work is the responsibility of the Contractor. 

F. It is intended that the Work of the Project will be performed in a single  phase. This is 
necessary in order to least impact the operational programs of the Owner and to insure 
maximum safety and security for all. The schedule is identified at the end of this 
specification section. 

 
3.2 PRIME CONTRACTOR USE OF PREMISES 

A. General: The Contractor shall limit their use of the premises to the work areas indicated. 

B. Use of the Site: Limit use of the premises to work in areas indicated. Confine operations to 
areas within the project site.  Do not disturb portions of the site beyond the areas in which 
the work is indicated. 
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1. Driveways and Entrances: Keep driveways and entrances serving the premises clear and 
available to the Owner, Architect, public traffic, and emergency vehicles at all times. Do 
not use these areas for parking or storage of materials. Schedule deliveries to minimize 
space and time requirements for storage of materials and equipment on-site. 

2. Contractors will be instructed to use designated staging/parking areas before start of 
construction. 

 
3.3 OCCUPANCY REQUIREMENTS 

A. Prior to Owner’s occupancy, supplier’s delivery of equipment and furnishings, and work by 
Owner’s contractor, mechanical and electrical systems shall be fully operational. Required 
inspections and tests shall have been successfully completed. The contractor will operate and 
maintain mechanical and electrical systems until substantial completion. 

B. Upon occupancy, the Owner will assume responsibility for maintenance and custodial service 
for occupied portions of the building. However, the Owner will not clean up behind contractors; 
responsibility for any debris caused by contractor operations remains with the Contractor. 

 
3.4 SCHEDULE: 
 

A. The contractor shall complete the work of this project within the schedule.  Significant substantial 
completion dates shall be as follows. 

 

 Contract Award/Notice to Proceed: June 7, 2024 

 Contract execution June 21, 2024 

 Timber frame submittals July 19, 2024 

 Foundation installation July 26, 2024 

 Timber frame delivery September 27, 2024 

 Timber frame erection October 18, 2024 

 Building enclosed November 22, 2024 

Exterior finishes December 13, 2024 

Complete utilities December 27, 2024 

Substantial Completion of all work. February 21, 2025 

Project Closeout 30 days following substantial Completion. 
 

 
END OF SECTION 
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SECTION 01 20 00 
PRICE AND PAYMENT PROCEDURES 

 
PART 1 GENERAL 

 
1.1 SECTION INCLUDES 

A. Schedule of values. 

B. Applications for payment. 

C. Change procedures. 

D. Defect assessment. 
 
1.2 SCHEDULE OF VALUES 

A. Submit printed schedule on AIA Form G703 - Continuation Sheet for G702. 

B. Submit Schedule of Values in duplicate within 15 days after date of Owner-Contractor 
Agreement established in Notice to Proceed. 

C. Format: Utilize Table of Contents of this Project Manual. Identify each line item with number 
and title of major specification Section. Identify site mobilization, bonds and insurance. 

D. Include in each line item, amount of Allowances specified in this section. For Unit Prices, 
identify quantities taken from Contract Documents multiplied by unit cost to achieve total for 
each item. 

E. Include separately from within each line item, direct proportional amount of Contractor's 
overhead and profit. 

F. Provide 1% of contract value for execution of closeout documents. 

G. Revise schedule to list approved Change Orders, with each Application for Payment. 
 
1.3 APPLICATIONS FOR PAYMENT 

A. Submit three copies of each payment application on AIA Form G702 - Application and 
Certificate for Payment and AIA G703 - Continuation Sheet for G702. 

B. Content and Format: Utilize Schedule of Values for listing items in Application for Payment. 

C. Submit updated construction schedule with each Application for Payment. 

D. Payment Period: Submit at intervals stipulated in the Agreement. 

E. Submit with transmittal letter as specified for Submittals in Section 01 30 00. 

F. Submit Release of Liens and Certified Payrolls for work completed under each Payment 
Application. 

G. Provide 1% of contract value for execution of closeout documents. 

H. Substantiating Data: When Architect/Engineer requires substantiating information, submit 
data justifying dollar amounts in question. Include the following with Application for Payment: 
1. Partial release of liens from major subcontractors and vendors. 
2. Record documents as specified in Section 01 70 00, for review by Owner which will be 

returned to Contractor. 
3. Affidavits attesting to off-site stored products. 
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1.4 CHANGE PROCEDURES 

A. Submittals: Submit name of individual authorized to receive change documents and be 
responsible for informing others in Contractor's employ or Subcontractors of changes to the 
Work. 

B. The Architect/Engineer will advise of minor changes in the Work not involving adjustment to 
Contract Sum/Price or Contract Time by issuing supplemental instructions. 

 
C. The Architect/Engineer may issue a Proposal Request including a detailed description of 

proposed change with supplementary or revised Drawings and specifications, and a 
change in Contract Time for executing the change. The Contractor will prepare and 
submit estimate within 15 days. 

D. Contractor may propose changes by submitting a request for change to Architect/Engineer, 
describing proposed change and its full effect on the Work. Include a statement describing 
reason for the change, and effect on Contract Sum/Price and Contract Time with full 
documentation and a statement describing effect on Work by separate or other Contractors. 
Document requested substitutions in accordance with Section 01 60 00. 

E. Stipulated Sum/Price Change Order: Based on Proposal Request and Contractor's fixed price 
quotation 

F. Unit Price Change Order: For contract unit prices and quantities, the Change Order will be 
executed on fixed unit price basis. For unit costs or quantities of units of work which are not 
pre-determined, execute Work under Construction Change Directive. Changes in Contract 
Sum/Price or Contract Time will be computed as specified for Time and Material Change 
Order. 

G. Construction Change Directive: Architect/Engineer may issue directive, on AIA Form G713 
Construction Change Directive signed by Owner, instructing Contractor to proceed with change 
in the Work, for subsequent inclusion in a Change Order. Document will describe changes in 
the Work, and designate method of determining any change in Contract Sum/Price or Contract 
Time. Promptly execute change. 

H. Time and Material Change Order: Submit itemized account and supporting data after 
completion of change, within time limits indicated in Conditions of the Contract. 
Architect/Engineer will determine change allowable in Contract Sum/Price and Contract Time 
as provided in Contract Documents. 

I. Maintain daily detailed records of work completed on Time and Material basis. Provide full 
information required for evaluation of proposed changes, and to substantiate costs for changes 
in the Work. Daily Time and Material tickets must be validated and signed by the Owner’s 
Representative to be acceptable for issuance of the change order. 

J. Document each quotation for change in cost or time with sufficient data to allow evaluation of 
quotation. 

K. Change Order Forms: AIA G701 Change Order. 

L. Execution of Change Orders: Architect/Engineer will issue Change Orders for signatures of 
parties as provided in Conditions of the Contract. 

M. Correlation Of Contractor Submittals: 
1. Promptly revise Schedule of Values and Application for Payment forms to record each 

authorized Change Order as separate line item and adjust Contract Sum/Price. 
2. Promptly revise progress schedules to reflect 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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3. Promptly enter changes in Project Record Documents. 
 
1.5 DEFECT ASSESSMENT 

A. Replace the Work, or portions of the Work, not conforming to specified requirements. 

B. If, in the opinion of the Architect/Engineer, it is not practical to remove and replace the Work, 
the Architect/Engineer will direct appropriate remedy or adjust payment. 

 
C. The defective Work may remain, but unit sum/price will be adjusted to new sum/price at 

discretion of Architect/Engineer and Owner. 

D. Defective Work will be partially repaired to instructions of Architect/Engineer and Owner, and 
unit sum/price will be adjusted to new sum/price at discretion of Architect/Engineer and Owner. 

E. Individual specification sections may modify these options or may identify specific formula or 
percentage sum/price reduction. 

F. Authority of Architect/Engineer to assess defects and identify payment adjustments, is final. 

G. Non-Payment For Rejected Products: Payment will not be made for rejected products for any 
of the following: 
1. Products wasted or disposed of in a manner that is not acceptable. 
2. Products determined as unacceptable before or after placement. 
3. Products not completely unloaded from transporting vehicle. 
4. Products placed beyond lines and levels of required Work. 
5. Products remaining on hand after completion of the Work. 
6. Loading, hauling, and disposing of rejected products. 

 

END OF SECTION 
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SECTION 01 23 00 

ALTERNATES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for alternates. 

1.3 DEFINITIONS 

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined 
in the bidding requirements that may be added to or deducted from the base bid amount if 
Owner decides to accept a corresponding change either in the amount of construction to be 
completed or in the products, materials, equipment, systems, or installation methods described 
in the Contract Documents. 
1. Alternates described in this Section are part of the Work only if enumerated in the 

Agreement. 
2. The cost or credit for each alternate is the net addition to or deduction from the Contract 

Sum to incorporate alternate into the Work.  No other adjustments are made to the 
Contract Sum. 

1.4 PROCEDURES 

A. Coordination:  Revise or adjust affected adjacent work as necessary to completely integrate 
work of the alternate into Project. 
1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 

items incidental to or required for a complete installation whether or not indicated as part 
of alternate. 

B. Notification:  Immediately following award of the Contract, notify each party involved, in writing, 
of the status of each alternate.  Indicate if alternates have been accepted, rejected, or deferred 
for later consideration.  Include a complete description of negotiated revisions to alternates. 

C. Execute accepted alternates under the same conditions as other work of the Contract. 

D. Schedule:  A schedule of alternates is included at the end of this Section.  Specification 
Sections referenced in schedule contain requirements for materials necessary to achieve the 
work described under each alternate. 

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

3.1 SCHEDULE OF ALTERNATES 

A. ALTERNATE 1: DELETE EXTERIOR PERGOLA STRUCTURE. 

1. All work associated with the construction of the exterior pergola as indicated by 
the contract documents. 

2. Work included in the alternate shall include the pergola structure, foundations, 
masonry piers, lighting, and electrical power connected to the pergola framework. 

3. Base bid shall include all work associated with the pergola. 

B. ALTERNATE 2: PROVIDE ASPHALT SHINGLES. 

1. Provide asphalt roof shingles in lieu of polymeric roof shingles as indicated by the 
contract documents. 

2. Base bid shall include polymeric shingles. 

3. Provide underlayment and ice and water shield as indicated by the contract docu-
ments with both asphalt shingles and polymeric shingles. 

C. ALTERNATE 3: PROVIDE STAINED CONCRETE FLOOR. 

1. Provide stained concrete floor in lieu of exposed aggregate polished concrete 
floor finish. 

2. Base bid shall include exposed aggregate polished concrete floor as indicated by 
the contract documents. 

3. Refer to specification section 03 30 00 Cast in Place Concrete for stained con-
crete finish requirements. 

D. ALTERNATE 3: DELETE IN-FLOOR RADIANT HEATING SYSTEM. 

1. Delete all components associated with the in-floor radiant heating system. 

2. Delete radiant floor heat tubing, boiler and manifold. 

3. All spaces shall be heated utilizing the air handling unit in the attic space. 

4. Base bid shall include in-floor radiant heating system. 

END OF SECTION 
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SECTION 01 31 00 

PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project 
including, but not limited to, the following: 
1. General coordination procedures. 
2. Coordination drawings 
3. Requests for Information (RFIs). 

B. Related Requirements: 
1. Division 01 Section "Closeout Procedures" for coordinating closeout of the Contract. 

1.3 DEFINITIONS 

A. RFI:  Request from Owner, Architect, or Contractor seeking information required by or 
clarifications of the Contract Documents. 

1.4 INFORMATIONAL SUBMITTALS 

A. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form: 
1. Name, address, and telephone number of entity performing subcontract or supplying 

products. 
2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key 
personnel assignments, including superintendent and other personnel in attendance at Project 
site.  Identify individuals and their duties and responsibilities; list addresses and telephone 
numbers, including home, office, and cellular telephone numbers and e-mail addresses.  Provide 
names, addresses, and telephone numbers of individuals assigned as alternates in the absence 
of individuals assigned to Project. 
1. Post copies of list in project meeting room, in temporary field office, on Project Web 

site, and by each temporary telephone.  Keep list current at all times. 

1.5 GENERAL COORDINATION PROCEDURES 

A. Coordination:  the contractor shall coordinate its construction operations with those of other 
contractors and entities to ensure efficient and orderly installation of each part of the Work.  The 
contractor shall coordinate its operations with operations, included in different sections and other 
contractors that depend on each other for proper installation, connection, and operation. 
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1. Schedule construction operations in sequence required to obtain the best results where 
installation of one part of the Work depends on installation of other components, before or 
after its own installation. 

2. Coordinate installation of different components with other contractors to ensure maximum 
performance and accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

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

Work is required. 

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities and activities of other contractors to avoid conflicts 
and to ensure orderly progress of the Work.  Such administrative activities include, but are not 
limited to, the following: 
1. Preparation of Contractor's construction schedule. 
2. Preparation of the schedule of values. 
3. Installation and removal of temporary facilities and controls. 
4. Delivery and processing of submittals. 
5. Progress meetings. 
6. Preinstallation conferences. 
7. Project closeout activities. 
8. Startup and adjustment of systems. 

D. Conservation:  Coordinate construction activities to ensure that operations are carried out with 
consideration given to conservation of energy, water, and materials.  Coordinate use of temporary 
utilities to minimize waste. 
1. Salvage materials and equipment involved in performance of, but not actually incorporated 

into, the Work.  See other Sections for disposition of salvaged materials that are designated 
as Owner's property. 

1.6 SUBMITTAL PROCEDURES 

A. Number of Copies of Submittals: 
1. 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. 

2. Submit a minimum of three and a maximum of six (6) opaque reproductions. If additional 
copies are required, provide three (3) opaque reproductions and one reproducible copy. 
Architect/Engineer will retain one copy. 

3. Documents for Project Closeout: Make one reproduction of submittal originally reviewed. 

1.7 SHOP DRAWING PROCEDURES: 

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

B. Generic, non-project specific information submitted as shop drawings do not meet the 
requirements for shop drawings. 

C. General 
1. Transmit each submittal with cover form provided by Architect. 
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2. Sequentially number the transmittal form. Revise submittals with original number and a 
sequential alphabetic suffix. 

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

4. 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. 

5. Deliver submittals to Architect at business address. 
6. Schedule submittals to expedite the Project, and coordinate submission of related items. 
7. For each submittal for review, allow 15 days excluding delivery time to and from the 

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

be detrimental to successful performance of the completed Work. 
9. When revised for resubmission, identify all changes made since previous submission. 
10. Distribute reviewed submittals as appropriate. Instruct parties to promptly report any 

inability to comply with requirements. 
11. Submittals not requested, or incomplete, will not be recognized or processed. 

D. Product data 
1. Product Data: Submit to for review for limited purpose of checking for conformance with 

information given and design concept expressed in Contract Documents. 
2. Mark each copy to identify applicable products, models, options, and other data. 
3. Supplement manufacturers' standard data to provide information specific to this Project. 
4. Indicate product utility and electrical characteristics, utility connection requirements, and 

location of utility outlets for service for functional equipment and appliances. 
5. After review distribute in accordance with Submittal Procedures article above and provide 

copies for record documents described in Section 01 70 00. 

E. Shop drawings 
1. Shop Drawings: Submit for review for limited purpose of checking for conformance with 

information given and design concept expressed in Contract Documents. 
2. Indicate special utility and electrical characteristics, utility connection requirements, and 

location of utility outlets for service for functional equipment and appliances. 
3. After review distribute in accordance with Submittal Procedures article above and provide 
4. copies for record documents described in Section 01 70 00. 

F. Samples 
1. Samples: Submit for review for limited purpose of checking for conformance with 

information given and design concept expressed in Contract Documents. 
2. Samples For Selection as Specified in Product Sections: 

a. Submit to Architect/Engineer for aesthetic, color, or finish selection. 
b. Submit samples of finishes from full range of manufacturers' standard colors, in 

custom colors selected, textures, and patterns for Architect/Engineer selection. 
3. Submit samples to illustrate functional and aesthetic characteristics of Products, with 

integral parts and attachment devices. Coordinate sample submittals for interfacing work. 
4. Include identification on each sample, with full Project information. 
5. Submit number of samples specified in individual specification sections; 

Architect/Engineer will retain one sample. 
6. Reviewed samples which may be used in the Work are indicated in individual 

specification sections. 
7. Samples will not be used for testing purposes unless specifically stated in specification 
8. section. 
9. After review distribute in accordance with Submittal Procedures article above and provide 

copies for record documents described in Section 01 70 00. 
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G. Design Data 
1. Submit for Architect/Engineer's knowledge as contract administrator or for Owner. 
2. Submit for information for limited purpose of assessing conformance with information 

given and design concept expressed in Contract Documents. 

H. Test Reports 
1. Submit for Architect/Engineer's knowledge as contract administrator or for Owner. 
2. Submit test reports for information for limited purpose of assessing conformance with 

information given and design concept expressed in Contract Documents. 

I. Certificates 
1. When specified in individual specification sections, submit certification by manufacturer, 

installation/application subcontractor, or Contractor to Architect/Engineer, in quantities 
specified for Product Data. 

2. Indicate material or product conforms to or exceeds specified requirements. Submit 
supporting reference data, affidavits, and certifications as appropriate. 

3. Certificates may be recent or previous test results on material or Product, but must be 
4. acceptable to Architect/Engineer. 

J. Manufacturer's Instructions 
1. When specified in individual specification sections, submit printed instructions for 

delivery, storage, assembly, installation, adjusting, and finishing. 
2. Indicate special procedures, perimeter conditions requiring special attention, and special 

environmental criteria required for application or installation. 

K. Architect's Action 
1. Except for submittals for the record or information, where action and return is required, 

the Architect or his consultant will review each submittal, mark to indicate action taken, 
and return 
a. Compliance with specified characteristics is the Contractor's responsibility. 

2. Action Stamp: The Architect will stamp each submittal with a uniform, action stamp. The 
Architect will mark the stamp appropriately to indicate the action taken, as follows: 
a. Final Unrestricted Release: When the Architect marks a submittal "Reviewed" the 

Work covered by the submittal may proceed provided it complies with 
requirements of the Contract Documents. Final payment depends on that 
compliance. 

b. Final-But-Restricted Release: When the Architect marks a submittal "Reviewed as 
Noted," the Work covered by the submittal may proceed provided it complies with 
notations or corrections on the submittal and requirements of the Contract 
Documents.  Final payment depends on that compliance. 

c. Returned for Re-submittal: When the Architect marks a submittal " Revise and 
Resubmit," do not proceed with Work covered by the submittal, including 
purchasing, fabrication, delivery, or other activity. Revise or prepare a new 
submittal according to the notations; resubmit without delay. Repeat if necessary 
to obtain different action mark. 

d. Do not use, or allow others to use, submittals marked " Revise and Resubmit" at 
the Project Site or elsewhere where Work is in progress. 

e. Rejected: When the Architect marks a submittal “Rejected,” do not proceed with 
any Work covered by the submittal, including purchasing, fabrication, delivery, or 
other activity. Prepare a new submittal conforming to the product characteristics 
specified by the contract documents; resubmit without delay. Repeat if necessary 
to obtain different action mark.  
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f. Submit Specified Item: When submittal is marked “Submit Specified Item”, the 

Contractor shall immediately resubmit the specified item. 
3. Other Action: Where a submittal is primarily for information or record purposes, special 

processing or other activity, the submittal will be returned marked “Action Not Required”. 

1.8 ELECTRONIC SUBMITTAL PROCEDURES 

A. Using the electronic cover sheet provide by the Architect in Excel format, fill out the information 
required for the submittal. Each submittal must be provided with the submittal cover sheet. 

B. Convert/print cover sheet to a PDF format. 

C. Combine PDF cover sheet with product submittal. Cover sheets are to precede the product 
submittal information. 

D. If shop drawings are over 11" x 17" in size, hard copies are to be provided. 

E. Electronic submittals shall be delivered by email or transferred by other approved electronic 
transfer  

1.9 REQUESTS FOR INFORMATION (RFIs) 

A. General:  Immediately on discovery of the need for additional information or interpretation of the 
Contract Documents, Contractor shall prepare and submit an RFI. 
1. Architect will return RFIs submitted to Architect by other entities controlled by Contractor 

with no response. 
2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work 

or work of subcontractors. 

B. Content of the RFI:  Include a detailed, legible description of item needing information or 
interpretation and the following: 
1. Project name. 
2. Project number. 
3. Date. 
4. Name of Contractor. 
5. Name of Architect. 
6. RFI number, numbered sequentially. 
7. RFI subject. 
8. Specification Section number and title and related paragraphs, as appropriate. 
9. Drawing number and detail references, as appropriate. 
10. Field dimensions and conditions, as appropriate. 
11. Contractor's suggested resolution.  If Contractor's suggested resolution impacts the 

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

Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation. 
a. Include dimensions, thicknesses, structural grid references, and details of affected 

materials, assemblies, and attachments on attached sketches. 

C. RFI Forms:  Software-generated form with substantially the same content as indicated above, 
acceptable to Architect. 
1. Attachments shall be electronic files in Adobe Acrobat PDF format. 
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D. Architect’s Action:  Architect will review each RFI, determine action required, and respond.  Allow 
seven working days for Architect's response for each RFI. 
1. The following Contractor-generated RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for approval of Contractor's means and methods. 
d. Requests for coordination information already indicated in the Contract Documents. 
e. Requests for adjustments in the Contract Time or the Contract Sum. 
f. Requests for interpretation of Architect's actions on submittals. 
g. Incomplete RFIs or inaccurately prepared RFIs. 

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

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

Contract Sum, notify Architecting writing within 10 days of receipt of the RFI 
response. 

E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  
Submit log weekly. Software log with not less than the following: 
1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect. 
4. RFI number including RFIs that were returned without action or withdrawn. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect’s response was received. 

F. On receipt of Architect’s action, update the RFI log and immediately distribute the RFI response 
to affected parties.  Review response and notify Architect within seven days if Contractor 
disagrees with response. 
1. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate. 
2. Identification of related Field Order, Work Change Directive, and Proposal Request, as 

appropriate. 

1.10 PROJECT MEETINGS 

A. General:  Architect will schedule and conduct meetings and conferences at project site unless 
otherwise indicated. 
1. Attendees:  Inform participants and others involved, and individuals whose presence is 

required, of date and time of each meeting. 
2. Minutes:  Architect will record significant discussions and agreements achieved.  

Distribute the meeting minutes to everyone concerned, including Owner and Contractor. 

B. Preconstruction Conference:  Architect will schedule and conduct a preconstruction conference 
before starting construction, at a time convenient to Owner and Contractor, but no later than 15 
days after execution of the Agreement. 
1. Review responsibilities and personnel assignments. 
2. Attendees:  Authorized representatives of Owner, Owner's Commissioning Authority, 

Architect, Engineer, Contractor and its superintendent; major subcontractors; suppliers; 
and other concerned parties shall attend the conference.  Participants at the conference 
shall be familiar with Project and authorized to conclude matters relating to the Work.  
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3. Agenda:  Discuss items of significance that could affect progress, including the following: 

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

4. Minutes:  Architect will record and distribute meeting minutes. 

C. Progress Meetings:  Architect will conduct progress meetings at bi-weekly intervals. 
1. Attendees:  In addition to representatives of Owner, Owner's Commissioning 

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

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review 
other items of significance that could affect progress.  Include topics for discussion as 
appropriate to status of Project. 
a. Contractor's Construction Schedule:  Review progress since the last meeting.  

Determine whether each activity is on time, ahead of schedule, or behind 
schedule, in relation to Contractor's construction schedule.  Determine how 
construction behind schedule will be expedited; secure commitments from parties 
involved to do so.  Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the contract time. 
1) Review schedule for next period. 

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

3. Minutes:  Architect will record and distribute the meeting minutes to each party present 
and to parties requiring information. 
a. Schedule Updating:  Revise Contractor's construction schedule after each 

progress meeting where revisions to the schedule have been made or recognized.  
Issue revised schedule concurrently with the report of each meeting. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 
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SECTION 01 35 17 

ALTERATION PROJECT PROCEDURES 
 
PART 1 - GENERAL 

 
1.1 SUMMARY 

A. Section Includes: 
1. Requirements for protection of existing facilities. 
2. Demolition and removals. 
3. Cutting and Patching Requirements 
4. Hazardous materials procedures. 

 
1.2 SUBMITTALS 

A. Comply with requirements of Section 01 31 00 as modified below: 
1. Submit written explanation of “cutting and patching” procedures when construction means 

and methods deviate from standard industry practices. At a minimum provide the 
following: 
a. Describe extent of cutting and patching, and methods to be used. 
b. Products to be used. 
c. Utilities that will be affected. 
d. Details and Engineering calculations when structural members will be affected either 

by adding reinforcement or altering the structural member. 
 
1.3 DEFINITIONS 

A. "Cutting and Patching” – The process of “opening up”, or “exposing” new or existing 
construction to facilitate the coordination of work, the installation of new work, the testing or 
inspection of work or building components, and the subsequent “closing up” or “restoration” of 
affected area back to its original condition. 

 
1.4 PROTECTION OF EXISTING FACILITIES 

A. Responsibilities of The Contractor 
1. Provide and maintain protective measures required to prevent damage to existing 

facilities and to protect workmen and public, including protective construction required by 
applicable state and municipal laws, OSHA regulations, Contract Documents, site 
conditions, and as considered normal for operations involved in the work. 
a. Construct protective measures of types and materials that provide required 

protection continuously. 
b. Remove protective measure only when need for protection no longer exists. 
c. Provide additional protection as directed by Architect. 

2. Roof Protection: During operations on existing or newly-constructed roofs, provide 
protection for roof in work area in adjacent roof areas. 
a. Where construction operations on roof require removal of existing roofing system, 

apply roof protection to roof areas adjacent to work area and to approved access 
routes to work area. 

b. Where construction operations on roof do not require removal of existing roofing 
system, apply roof protection to all roof areas in work area and to approved access 
routes to work area. 

c. Limit traffic on roof to protected areas. 
d. Strictly comply with roof protection recommendations of agency, or agencies, holding 

bond, guarantee, or warranty in force for existing roof; however, if such 
recommendations are not available, provide minimum protection as follows: 
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1) Minimum 1 layer of 1/2" exterior grade plywood laid over existing roof with 1 
layer of 1/8" asphalt saturated protection board on top of plywood. 

e. Where roofing is cut to permit new construction, provide temporary roofing, 
temporary curbs, temporary coverings, and similar measures to prevent entrance of 
water. Refer to Section 01 50 00. Remove minimum amount of existing roofing and 
insulation required to accomplish new construction. 

B. Damage to Existing Construction 
1. The Contractor shall be responsible for damage to existing and newly installed 

construction caused by his, or his subcontractor's personnel and he shall repair, replace, 
or restore damaged construction immediately without additional cost to Owner. 
a. If the Contractor fails to immediately make efforts to repair, replace, or restore 

damaged construction, Owner may, after due notice, accomplish required repair, 
restoration, or replacement in accordance with provisions in General Conditions. 

b. Reimburse any other Contractor for additional cost resulting from failures 
described above. 

c. The Owner will make no additional payment to the Contractor for additional work 
resulting from failures described above. 

d. When damage to existing facilities occur and Contractors do not admit to damage 
the Architect will research to find responsible party. If party cannot be determined all 
contractors will share the cost of appropriate repairs to return the damaged area to 
original condition. 

2. Provide work required to repair, reconstruct, or replace existing construction due to failure 
of protective measures provided or due to failure of Prime Contractor to provide adequate 
protective measures. 
a. Coordinate all repair, replacement, or restoration activities through the Architect. 
b. Patch damaged surfaces and refinish to match existing surfaces as required or as 

directed by Architect. 
 
1.5 DEMOLITION AND REMOVALS 

A. Responsibility for Demolition and Removals 
1. The Contractor shall provide cutting and patching of existing surfaces disturbed by the 

work of their contract unless noted to be provided by another contract. 
2. The Contractor shall make provisions for removal, demolition, or disconnection of 

existing construction, equipment, and similar items as required for completion of his 
contract as shown in the Contract Documents, or encountered during the Project. 
a. Coordinate requirements for removal, disconnection, or demolition with other 

Contractors. 
b. Remove all related items not shown or specified as required to complete removals 

shown on Drawings, including but not limited to insulation, hangers, supporting 
construction, and similar items. Consult Architect for instructions when such 
removals involve removal or cutting of structural components. 

3. Equipment removal: 
a. Owner shall remove furniture and small loose equipment, unless otherwise specified.  

Review removals with Owner prior to beginning demolition and removals. 
b.  

B. Verification of Conditions: The Prime Contractor shall be responsible for visiting the site and 
building, studying the Drawings, making his own determination as to items and quantities of 
demolition and removal required, and including required demolition and removals in his bid. 
1. Additional payment will not be made on claims resulting from incomplete estimate of 

demolition or removals by Prime Contractor. 
2. Any definition of scope of demolition and removals within Contract Documents is intended 

to establish general limits and responsibilities for demolition and removal work.  
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a. Where details in Construction Documents indicate a typical situation requiring 

demolition or removals, consider such situation to apply to similar conditions 
throughout and make required demolition or removals. 

b. Verify exact locations of existing piping shown on Drawings. 

C. Concealed Conditions 
1. Where structural items, piping, conduit, or other items are exposed during demolition 

whose function is unknown, notify Architect and await instructions before proceeding with 
removal. 

2. Where exact locations of existing piping differs from locations shown on drawings, modify 
indicated connections, relocations, and deletions as required by project conditions, 
including necessary extensions with new piping to nearest approved point of connection. 

D. Safety: carefully perform demolition and removals in such manner to ensure safety in 
handling and to prevent damage to construction and materials indicated to remain. 
1. Provide shoring, bracing, and other temporary measures as required to maintain safe 

conditions, including structural safety of building. 
2. Provide rigging, hoists, cutting equipment, and similar items required for demolition and 

removals. 

E. Disposal of removed materials 
1. Materials, fixtures, and equipment requested by owner while still in place, or before 

removal from site, shall be left on site in location designated by owner. itemize in 
memorandum of transmittal, and obtain receipt from Owner or Architect for all such items. 

2. Materials, fixtures, and equipment not designated to be reinstalled, relocated, or turned 
over to owner and all waste materials and debris shall be promptly removed to dumpsters 
and legally disposed of. 
a. Materials or fixtures suitable for re-use may be used in temporary structured or 

partitions only. 
b. No removed materials, fixtures, or equipment items shall be reused in permanent 

structure, unless specified in contract documents. 
 
1.6 CUTTING AND PATCHING 

A. Cut back around removals to point where removal can be concealed with construction 
matching existing adjacent surfaces. 

B. Trim edges of cuts neatly and properly where cuts are to be left exposed or where replacement 
work is to be installed. 

C. Cap, plug, or otherwise seal disconnected items, openings, or devices. 

D. The contractor is responsible for all expenses related to “cutting and patching” 
procedures required to complete the work of their contract. 

E. Do not cut and patch structural elements in a manner that would change their load bearing 
capacity or load - deflection ratio without first receiving approval from the Architect. 
1. Specific items include: 

a. Foundation construction. 
b. Bearing and retaining walls. 
c. Structural concrete. 
d. Structural steel. 
e. Lintels. 
f. Miscellaneous structural metals. 
g. Equipment supports. 
h. Piping, ductwork, vessels, and equipment. 
i. Structural systems of special construction.  



Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 01 35 17 
 

Alteration Project Procedures 
Section 01 35 17    Page 4 

 

F. Do not cut and patch operating elements or related components that would result in reducing 
their capacity to perform as intended or increase maintenance or decrease operational life or 
safety. 
1. specific items include: 

a. Primary operational systems and equipment. 
b. Communication systems. 
c. Electrical wiring systems. 

G. Provide cutting and patching operations to ensure new work is flush with existing adjacent 
surfaces and terminations. 

H. When finished surfaces are cut so that smooth transition with new work is not possible, 
terminate existing surface along straight line at natural line of division and submit 
recommendation to Architect/Engineer for review. 

I. Where change of plane of 1/4 inch or more occurs, submit recommendation for providing 
smooth transition; to Architect/Engineer for review. 

J. Prepare substrates to receive new finish as required for proper application of new finish in 
accordance with new finish manufacturer's recommendations for existing conditions, including 
patching holes, leveling uneven surfaces, and similar work. Remove existing finishes where 
new wall, floor, or ceiling finishes are indicated. 

 
1.7 EXECUTION 

A.  
 
1.8 HAZARDOUS MATERIALS PROCEDURES 

A. Hazardous materials: Each contractor is advised that if materials suspected to be lead, PCB, 
or asbestos, or to contain asbestos, are encountered during construction, he shall 
immediately notify Architect and take precautions as required to avoid disturbing materials until 
directed by Architect. 

 
END OF SECTION 
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SECTION 01 40 00 
 

QUALITY REQUIREMENTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Quality control and control of installation. 

B. Tolerances 

C. References. 

D. Manufacturers' field services. 

E. Examination. 

F. Preparation. 

1.2 QUALITY CONTROL AND 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. When manufacturers' instructions conflict with Contract Documents, request clarification 
from Architect/Engineer 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. Perform Work by persons qualified to produce required and specified quality. 

F. Verify field measurements are as indicated on Shop Drawings or as instructed by 
manufacturer. 

G. Secure products in place with positive anchorage devices designed and sized to 
withstand stresses, vibration, physical distortion, or disfigurement. 

1.3 TOLERANCES 

A. Monitor fabrication and installation tolerance control of products to produce acceptable 
Work.  Do not permit tolerances to accumulate. 

B. Comply with manufacturers' tolerances.  When manufacturers' tolerances conflict with 
Contract Documents, request clarification from Architect/Engineer before proceeding. 

C. Adjust products to appropriate dimensions; position before securing products in place. 
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1.4 REFERENCES 

A. For products or workmanship specified by association, trade, or other consensus 
standards, comply with requirements of standard, except when more rigid requirements 
are specified or are required by applicable codes. 

B. Conform to reference standard by date of building permit issued. 

C. When specified reference standards conflict with Contract Documents, request 
clarification from Architect/Engineer before proceeding. 

D. Neither contractual relationships, duties, nor responsibilities of parties in Contract nor 
those of Architect/Engineer shall be altered from Contract Documents by mention or 
inference otherwise in reference documents. 

1.5 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 of equipment as applicable, and to initiate instructions when 
necessary. 

B. Submit qualifications of observer to Architect/Engineer 10 days in advance of required 
observations.  Observer subject to approval of Architect/Engineer and Owner. 

C. Report observations and site decisions or instructions given to applicators or installers 
that are supplemental or contrary to manufacturers' written instructions. 

D. Refer to Section 01 31 00 - SUBMITTAL PROCEDURES AND MANUFACTURERS' 
FIELD REPORTS article. 

PART 2 PRODUCTS 

  Not Used. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify existing site conditions and substrate surfaces are acceptable for subsequent 
Work.  Beginning new Work means acceptance of existing conditions. 

B. Verify 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. Verify utility services are available, of correct characteristics, and in correct locations. 
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3.2 PREPARATION 

A. Clean substrate surfaces prior to applying next material or substance. 

B. Seal cracks or openings of substrate prior to applying next material or substance. 

C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner 
prior to applying new material or substance in contact or bond. 

 
 

END OF SECTION 
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DOCUMENT 01 41 00 
 

SPECIAL INSPECTIONS & STRUCTURAL TESTING 
 
PART 1 - GENERAL  
 
1.1 RELATED DOCUMENTS  
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

 
1.2 GENERAL REQUIREMENTS 
 

A. Special Inspections and Structural Testing shall be in accordance with Chapter 17 of the 
Uniform Building Code. 

 
B. Special Inspections and Structural Testing shall be in accordance with CASE National 

Practice Guideline for Special Inspections. 
 

C. The program of Special Inspection and Structural Testing is a Quality Assurance program 
intended to ensure that the work is performed in accordance with the Contract Documents. 

 
D. This specification section is intended to inform the Contractor of the Owner’s quality 

assurance program and the extent of the Contractor’s responsibilities. This specification 
section is also intended to notify the Special Inspector, Testing Laboratory, and other Agents 
of the Special Inspector of their requirements and responsibilities. 

 
1.3 SCHEDULE OF INSPECTIONS AND TESTS 
 

A.  Required inspections and tests are described in the attached Schedule of Special Inspections 
and in the individual specification Sections for the items to be inspected or tested. 

 
1.4 QUALIFICATIONS 
 

A. The Special Inspector shall be a licensed Professional Engineer or Structural Engineer who 
is approved by the Structural Engineer of Record (SER) and Code Enforcement Officer. 

 
B. The Testing Laboratory and individual technicians shall be approved by the Structural 

Engineer of Record (SER) and Code Enforcement Officer. 
 

C. The testing laboratory shall maintain a full time licensed Professional Engineer or Structural 
Engineer on staff who shall certify all test reports.  The Engineer shall be responsible for the 
training of the testing technicians and shall be in responsible charge of the field and 
laboratory testing operations. 

 
D. Special Inspections shall be performed by inspectors who are either licensed Professional 

Engineers (P.E.), Structural Engineers (S.E.), or Engineers-In-Training (EIT) with an 
education and background in structural engineering except as indicated below. 
1. Special Inspections of soils and foundations may be performed by inspectors with an 

education and background in geotechnical engineering in lieu of a background in 
structural engineering. 

2. Technicians performing sampling and testing of concrete shall be ACI certified 
Concrete Field Testing Technicians - Grade 1. 

3. Inspectors performing inspections of concrete work such as inspections of concrete 
placement, batching, reinforcing placement, curing and protection, may be ACI 
certified Concrete Construction Inspectors or ICBO certified Reinforced Concrete 
Special Inspector in lieu of being a licensed P.E., S.E., or EIT. 
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4. Inspectors performing inspections of prestressed concrete work may be 
ICBO/BOCA/SBCCI certified Prestressed Concrete Special Inspector. 

5. Inspectors performing inspections of masonry may be ICBO certified Structural 
Masonry Special Inspector. 

6. Technicians performing visual inspection of welding shall be AWS Certified Welding 
Inspectors or ICBO certified Structural Steel and Welding Special Inspectors, 
technicians performing non-destructive testing such as ultrasonic testing, 
radiographic testing, magnetic particle testing, or dye-penetrant testing shall be 
certified as an ASNT-TC Level II or Level III technician. 

7. Inspectors performing inspections of spray fireproofing may be ICBO certified Spray-
Applied Fireproofing Special Inspector. 

8. Technicians performing standard tests described by specific ASTM Standards shall 
have training in the performance of such tests and must be able to demonstrate 
either by oral or written examination competence for the test to be conducted. They 
shall be under the supervision of a licensed Professional Engineer and shall not be 
permitted to independently evaluate test results.  

 
1.5 SUBMITTALS 
 

A. The Special Inspector and Testing Laboratory shall submit to the SER and Code 
Enforcement Officer for review a copy of their qualifications which shall include the names 
and qualifications of each of the individual inspectors and technicians who will be performing 
inspections or tests. 

 
B. The Special Inspector and Testing Laboratory shall disclose any past or present business 

relationship or potential conflict of interest with the Contractor or any of the Subcontractors 
whose work will be inspected or tested. 

 
1.6 PAYMENT 
 

A. The Owner shall engage and pay for the services of the Special Inspector, Agents of the 
Special Inspector, and Testing Laboratory. 

 
B. If any materials which require Special Inspections are fabricated in a plant which is not 

located within 100 miles of the project, the Contractor shall be responsible for the travel 
expenses of the Special Inspector or Testing Laboratory. 

 
C. The Contractor shall be responsible for the cost of any retesting or reinspection of work which 

fails to comply with the requirements of the Contract Documents. 
 
1.7 CONTRACTOR RESPONSIBILITIES 
 

A. The Contractor shall cooperate with the Special Inspector and his agents so that the Special 
Inspections and testing may be performed without hindrance.   

 
B. The Contractor shall review the Statement of Special Inspections and shall be responsible for 

coordinating and scheduling inspections and tests. The Contractor shall notify the Special 
Inspector or Testing Laboratory at least 24 hours in advance of a required inspection or test. 
Uninspected work that required inspection may be rejected solely on that basis. 

 
C. The Contractor shall provide incidental labor and facilities to provide access to the work to be 

inspected or tested, to obtain and handle samples at the site or at source of products to be 
tested, to facilitate tests and inspections, storage and curing of test samples. 

 
D. The Contractor shall keep at the project site the latest set of construction drawings, field 

sketches, approved shop drawings, and specifications for use by the inspectors and testing 
technicians. 
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E. The Special Inspection program shall in no way relieve the Contractor of his obligation to 

perform work in accordance with the requirements of the Contract Documents or from 
implementing an effective Quality Control program.  All work that is to be subjected to Special 
Inspections shall first be reviewed by the Contractor’s quality control personnel.  

 
F. The Contractor shall be solely responsible for construction site safety. 

 
1.8 LIMITS ON AUTHORITY 
 

A. The Special Inspector or Testing Laboratory may not release, revoke, alter, or enlarge on the 
requirements of the Contract Documents. 

 
B. The Special Inspector or Testing Laboratory will not have control over the Contractor’s 

means and methods of construction. 
 
C. The Special Inspector or Testing Laboratory shall not be responsible for construction site 

safety. 
 

D. The Special Inspector or Testing Laboratory has no authority to stop the work. 
 
1.9 STATEMENT OF SPECIAL INSPECTIONS 
 

A. The Statement of Special Inspections will be prepared by the Structural Engineer of Record 
(SER).  Refer to the attached forms. 

 
B. The Statement of Special Inspections shall be submitted with the application for Building 

Permit. 
 
1.10 RECORDS AND REPORTS 
 

A. Detailed daily reports shall be prepared of each inspection or test and submitted to the 
Special Inspector.  Reports shall include: 

 1. date of test or inspection 
 2. name of inspector or technician 
 3. location of specific areas tested or inspected 
 4. description of test or inspection and results 
 5. applicable ASTM standard 
 6. weather conditions 
 7. Engineer’s seal and signature 
 
B. The Special Inspector shall submit interim reports to the Code Enforcement Officer at the end 

of each week which include all inspections and test reports received that week.  Copies shall 
be sent to the SER, Architect, and Contractor. 

 
C. Any discrepancies from the Contract Documents found during a Special Inspection shall be 

immediately reported to the Contractor.  If the discrepancies are not corrected, the Special 
Inspector shall notify the SER and Code Enforcement Officer.  Reports shall document all 
discrepancies identified and the corrective action taken. 

 
D. The Testing Laboratory shall immediately notify the Special Inspector and the SER by 

telephone or fax of any test results which fail to comply with the requirements of the Contract 
Documents. 

 
E. Reports shall be submitted to the Special Inspector within 7 days of the inspection or test.  

Hand written reports may be submitted if final typed copies are not available. 
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F. At the completion of the work requiring Special Inspections, each inspection agency and 

testing laboratory shall provide a statement to the Special Inspector that all work was 
completed in substantial conformance with the Contract Documents and that all appropriate 
inspections and tests were performed. 

 
1.11 FINAL REPORT OF SPECIAL INSPECTIONS 
 

A. The Final Report of Special Inspections shall be completed by the Special Inspector and 
submitted to the SER and Code Enforcement Officer prior to the issuance of a Certificate of 
Use and Occupancy.  Refer to the attached forms. 

 
B. The Final Report of Special Inspections will certify that all required inspections have been 

performed and will itemize any discrepancies that were not corrected or resolved. 
 
PART 2 – PRODUCTS (not applicable) 
 
PART 3 – EXECUTION (not applicable) 
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Statement of Special Inspections 
 
Project: Tioga Downs Reception Center 
  Location: 2384 West River Road, Nichols, New York 13812 
  Owner: Tioga Downs Racetrack, LLC 
  Owner’s Address: 2384 West River Road 
 Nichols, New York 13812 
  Architect of Record: AJH Design 

  th  
 

 
 

 111 East 14th Street 
  Elmira Heights, NY 14903 

Structural Engineer of Record: AJH Design 
 111 East 14th Street 

Elmira Heights, NY 14903 
  

This Statement of Special Inspections is submitted as a condition for permit issuance in accordance with the 
Special Inspection requirements of the Building Code.  It includes a Schedule of Special Inspection Services 
applicable to this project as well as the name of the Special Inspector and the identity of other approved 
agencies intended to be retained for conducting these inspections. 
 
The Special Inspector shall keep records of all inspections and shall furnish inspection reports to the Code 
Enforcement Official, Structural Engineer and Architect of Record.  Discovered discrepancies shall be brought 
to the immediate attention of the Contractor for correction.  If such discrepancies are not corrected, the 
discrepancies shall be brought to the attention of the Code Enforcement Official, Structural Engineer and 
Architect of Record.  The Special Inspection program does not relieve the Contractor of his or her 
responsibilities. 
 
Interim reports shall be submitted to the Code Enforcement Official, Owner, Structural Engineer and Architect 
of Record. 
 
A Final Report of Special Inspections documenting completion of all required Special Inspections and correction 
of any discrepancies noted in the inspections shall be submitted prior to issuance of a Certificate of Use and 
Occupancy. 
 
Job site safety and means and methods of construction are solely the responsibility of the Contractor. 
 
Interim Report Frequency: Weekly or  per attached schedule. 
    
Prepared by:    

 
 
 
 
 
 
 
 
 
 

Design Professional Seal 

  

Andrew J. Harding, AIA, NCARB   
(type or print name)   
 
 
 
 
 
 
 

  
  

  

       
Signature Date  

 
Owner’s Authorization:   Code Enforcement Official’s Acceptance:  
   

 
Signature Date  Signature Date 
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1.  Schedule of Special Inspection Services 

 
The following sheets comprise the required schedule of special inspections for this project.  The construction 
divisions which require special inspections for this project are as follows: 
 

   Soils and Foundations      Spray Fire Resistant Material 
   Cast-in-Place Concrete      Wood Construction 
   Precast Concrete       Exterior Insulation and Finish System 
   Masonry        Mechanical & Electrical Systems 
   Structural Steel       Architectural Systems 
   Cold-Formed Steel Framing      Special Cases 

     
Inspection  Agents Firm Address 
1. Inspector 
 

  

2. Inspector 
 

  

3. Inspector 
 

  

4.   Testing Laboratory   

5.   Testing Laboratory   

6.   Other   

 
Note:  The inspection and testing agent shall be engaged by the Owner or the Owner’s Agent, and not by the 
Contractor or Subcontractor whose work is to be inspected or tested. Any conflict of interest must be disclosed 
to the Code Enforcement Official, prior to commencing work. 
 
Seismic Design Category A 
  Basic Wind Speed 90 mph 
  Wind Exposure Category B 
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4. Qualifications of Inspectors and Testing Technicians 
 
The qualifications of all personnel performing Special Inspection activities are subject to the approval of the 
Code Enforcement Official. The credentials of all Inspectors and testing technicians shall be provided if 
requested. 
 
It is recommended that the person administering the Special Inspections program be a Structural Engineer or 
a Professional Engineer experienced in the design of buildings. 
 
Key for Minimum Qualifications of Inspection Agents: 
 
When the Structural Engineer of Record deems it appropriate that the individual performing a stipulated test or 
inspection have a specific certification or license as indicated below, such designation shall appear below the 
Agent Number on the Schedule of Special Inspections. 
 
SE Structural Engineer – a licensed SE or PE specializing in the design of building structures. This may 

be required for the inspection of critical structural elements. 
 
GE Geotechnical Engineer – a licensed PE specializing in soil mechanics and foundations.  This may 

be required for the inspection of difficult soil conditions or deep foundations. 
 
EIT Engineer-In-Training – a graduate engineer who has passed the Fundamentals of Engineering 

examination. This may be required for the inspection of elements that require some engineering 
training to properly evaluate. 

 
ACI American Concrete Institute - Level I Certified Concrete Field Testing Technician. This 

certification is appropriate for individuals performing concrete sampling, slump tests, air-content tests, 
temperature tests, unit weight tests, and casting compression test cylinders. 

 
AWS American Welding Society - Certified Welding Inspector (CWI). This certification is appropriate for 

individuals performing visual inspection of welds. 
 
ASNT American Society of Non-Destructive Testing – Level II or III. This certification is appropriate for 

individuals performing ultra-sonic testing of welds. 
 
SMSI Structural Masonry Special Inspector – certification by ICBO. 
 
SWSI Structural Steel and Welding Special Inspector – certification by ICBO. 
 
SFSI Spray-Applied Fireproofing Special Inspector – certification by ICBO. 
 
PCSI Prestressed Concrete Special Inspector – certification jointly sponsored by ICBO, BOCA and 

SBCCI with participation form PCI and PTI. 
 
RCSI Reinforced Concrete Special Inspector – certification jointly sponsored by ACI, ICBO, BOCA and 

SBCCI. 
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Soils and Foundations Schedule of Special Inspection Services 
 

 
  
  

ACTIVITY / SCOPE BC-NYS 
SECTION 

REFERENCE 
STANDARD 

FREQUENCY 
SP. INSP. (Qual.) 

Cont. Per. 

5. Site Preparation 
a. Verify site has been prepared in accordance with 

drawings 

 
1704.7.1 

 
HS-S0.1 

  
X 

 

6. Controlled Structural Fill 
a. Verify maximum lift placement, conformance to material 

gradation requirements, and in-place density 

 
1704.7.2, 
1704.7.3 

 
HS-S0.1 

 
X 

  

7. Other      



Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 01 41 00 
 

Special Inspections & Structural Testing 
Section 01 41 00    Page 9 

Cast-in Place Concrete Schedule of Special Inspection Services 
 

ACTIVITY / SCOPE BC-NYS 
SECTION 

REFERENCE 
STANDARD 

FREQUENCY SP. INSP. (Qual.) Cont. Per. 
1. Mix Design 

a. Verify use of required mix design 
 

1904, 1905.2-
1905.4, 1914.2, 

1914.3 

 
ACI 318, Ch 4, 5.2 - 

5.4 

  
X 

 

2. Material Certification 
a. Verify materials for compliance for Drawings and 

Specifications 

  
ACI 318, Chapter 3 

   

3. Reinforcement Installation 
a. Inspection of reinforcing and placing 
 
b. Inspection of welding 

i. Verification of weldability of reinforcing steel other 
than ASTM A706 

ii. Reinforcing steel resisting flexural and axial forces in 
intermediate and special moment frames, and 
boundary elements of special reinforced concrete 
shear walls, and shear reinforcement 

iii. Shear reinforcement 
iv. Other reinforcement 

 
1903.5, 1907.1, 
1907.7, 1914.4, 

1903.5.2 

 
ACI 318:  3.5, 7.1 – 

7.7 
AWS D1.4 

ACI 318: 3.5.2 

 
 
 
 
 
 

X 
 
 
 

X 

 
X 
 

X 
 
 
 
 
 
 
 

X 

 

4. Formwork Geometry 
a. Verify conformance to approved shop drawings 

  
ACI 318: 6.2 

 
 

 
X 

 

5. Sampling 
a. Sample fresh concrete, determine slump, air content, and 

temperature at time of making specimens for strength 
tests 

 
1905.6, 
1914.10 

 
ASTM C172, ASTM 
C31, ACI 318: 5.9, 

5.10 

 
X 

  

6. Concrete Placement 
a. Inspect placement for proper application techniques 

1905.9, 
1905.10, 

1914.7, 1914.8 

 
ACI 318: 5.9, 5.10 

 
X 

  

7. Evaluation of Concrete Strength 
a. Evaluate concrete strength for conformance to drawings 

and specifications 

    
X 

 

8. Curing and Protection 
a. Inspect for maintenance of specified curing temperature 

and techniques 

 
1905.11, 
1905.13, 
1914.9 

 
ACI 318: 5.11 – 5.13 

  
X 

 

9. Other      
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Wood Framing Schedule of Special Inspection Services 

 
 
 
 

ACTIVITY / SCOPE BC-NYS 
SECTION 

REFERENCE 
STANDARD 

FREQUENCY SP. INSP. (Qual.) Cont. Per. 
1. For prefabricated wood structural elements, inspection of the 

fabrication process and assemblies 
 

 
1704.2.5 

 
 

   

2. For high-load diaphragms, verify grade and thickness of 
structural panel sheathing agree with approved building plans. 

 
 

    

3. For high-load diaphragms, verify nominal size of framing 
members at adjoining panel edges, nail or staple diameter and 
length, number of fastener lines, and that spacing between 
fasteners in each line and at edge margins agree with 
approved building plans. 

 

 
 

 
 

   

4. Metal-plate connected wood trusses 
a. Verification that permanent individual truss member 

restraint/bracing has been installed in accordance with the 
approved truss submittal package when the truss height is 
greater than or equal to 60”. 

b. For trusses spanning 60 feet or greater: verify temporary 
and permanent restraint/bracing are installed in accordance 
with the approved truss submittal package. 

 

 
 

   
X 
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Final Report of Special Inspections 
 

 
 
  Project: Tioga Downs Reception Center 
  Location: Nichols, New York 
  Owner: Tioga Downs Racetrack, LLC 
  Owner’s Address: 2384 West River Road 
 Nichols, New York 13812 
  
Architect of Record: AJH Design 

 
 

 Andrew J. Harding, AIA, NCARB. 
  Structural Engineer of Record: AJH Design 
 Andrew J. Harding, AIA, NCARB. 

 
To the best of my information, knowledge and belief, the Special Inspections required for this project, 
and itemized in the Statement of Special Inspections submitted for permit, have been performed and all 
discovered discrepancies have been reported and resolved other than the following: 
 
Comments: 

(Attach continuation sheets if required to complete the description of corrections.) 
 
Interim reports submitted prior to this final report form a basis for, and are to be considered an integral 
part of this final report. 
 
Respectfully submitted,    
Special Inspector    
    
    

         
(Type or print name)    
    
    

    
Signature Date  •Licensed Professional Seal 

Final Report of Special Inspections 
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Agent’s Final Report 
  Project: Tioga Downs Reception Center 

 
 
 
 
 
 
 
 

    

 2384 West River Road 
Nichos, New York 13812 

  Agent:       
  Special Inspector:  

   
  

 
To the best of my information, knowledge and belief, the Special Inspections or testing required for this 
project, and designated for this Agent in the Statement of Special Inspections submitted for permit, have 
been performed and all discovered discrepancies have been reported and resolved other than the 
following: 
 
Comments:   

(Attach continuation sheets if required to complete the description of corrections.) 
 
 
Respectfully submitted,    
Agent of the Special Inspector    
    
    

         
(Type or print name)    
    
    

    
Signature Date  Licensed Professional Seal or 

Certification 
 
CASE Form 102 CASE 2001 
 

END OF SECTION 
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DOCUMENT 01 50 00 
 

TEMPORARY FACILITIES AND CONTROLS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Temporary Utilities: 
1. Temporary electricity. 
2. Temporary lighting for construction purposes. 
3. Temporary heating. 
4. Temporary ventilation. 
5. Telephone service. 
6. Temporary water service. 
7. Temporary sanitary facilities. 

B. Construction Facilities:  
1. Vehicular access. 
2. Parking. 
3. Progress cleaning and waste removal. 
4. Snow removal. 
5. Field offices. 

C. Temporary Controls: 
1. Removal of utilities, barriers and controls. 
2. Barriers. 
3. Exterior Enclosures. 
4. Security. 
5. Noise control. 
6. Pest control. 
7. Pollution control. 
8. Rodent control. 

D. Removal of utilities, facilities, and controls. 

1.2 TEMPORARY ELECTRICITY 

A. The electrical trades contractor shall be responsible for providing temporary electric 
power panel from the Owner’s existing power source.  Provide a minimum of eight 
temporary service receptacles accessible to all contractors within the area of the building 
addition. 

B. Contractor shall be responsible to provide temporary power to all contractor’s field 
offices. 

C. Coordinate work with local power provider and existing power supply 

D. Provide flexible power cords as required for portable construction tools and equipment. 

E. Owner shall pay use charges associated with temporary power.  Exercise measures to 
conserve energy.  
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1.3 TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES 

A. Provide and maintain incandescent lighting for construction operations to achieve 
minimum lighting level of 2 watt/sq. ft. 

B. Each contractor shall be responsible to provide power cords from temporary power 
source to lighting conductors, pigtails, and lamps for required lighting. 

C. Contractors requiring temporary lighting shall provide power and lighting fixtures as 
required to complete the work of their contract.  Provide branch wiring from power source 
to junction boxes with lighting conductors, pigtails, and lamps for specified lighting levels. 

D. Maintain lighting and provide routine repairs. 

1.4 TEMPORARY HEATING 

A. The General trades contractor shall provide temporary heat to maintain minimum ambient 
temperature of 50 degrees F in areas where construction is in progress, unless indicated 
otherwise in product sections. 

B. The contractor will pay cost of temporary heat energy source.  Exercise measures to 
conserve energy. 

C. Enclose building prior to activating temporary heat in accordance with Enclosures article 
in the is section. 

D. Prior to operation of permanent equipment, the contractor is to verify installation is 
approved for operation, equipment is lubricated, and filters are in place.  Gain Architect’s 
approval of permanent equipment.  The contractor shall pay for replacement of filters and 
worn or consumed parts. 

1.5 TEMPORARY VENTILATION 

A. Each contractor  shall provide adequate means of mechanical ventilation and off-gassing 
as required for their own work.  Ventilate enclosed areas to achieve curing of materials, 
to dissipate humidity, and to prevent accumulation of dust, fumes, vapors, or gases. 

1.6 TELEPHONE SERVICE 

A. Each contractor shall provide, maintain, and pay for cellular telephone service for the 
project Foreman at time of project mobilization. 

1.7 TEMPORARY WATER SERVICE 

A. Each contractor shall provide temporary water hoses as required to complete their work: 
Provide ¾ inch, heavy-duty, abrasion-resistant, flexible rubber hoses. 

B. Connect to water supply at nearest source. 

C. Owner will pay cost of temporary water.  Exercise measures to conserve energy.  
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1.8 TEMPORARY SANITARY FACILITIES 

A. The contractor shall provide and maintain one portable sanitary facility with paper 
products and hand sanitizer.  Existing facility use is not permitted.  Provide facilities at 
time of project mobilization.  Maintain supply of sanitary products. 

1.9 .The contractor shall clean the temporary facility to a sanitary condition weekly. 

1.10 VEHICULAR ACCESS AND PARKING 

A. Use of existing site for parking facilities by construction personnel will be permitted at 
designated locations only. 

B. Tracked vehicles not allowed on paved areas. 

C. The contractor shall repair existing and permanent facilities damaged by use, to original 
and/or specified condition. 

D. Comply with regulations relating to use of streets and sidewalks, access to emergency 
facilities, and access for emergency vehicles. 

E. Coordinate access and haul routes with governing authorities and Owner. 

F. Provide and maintain access to fire hydrants and control valves, free of obstructions. 

G. Maintenance: 
1. Maintain traffic and parking areas in sound condition free of excavated 

material, construction equipment, product, mud, and ice. 
2. The contractor shall maintain existing a areas used for construction; promptly 

repair breaks, potholes, low areas, standing water, and other deficiencies, to 
maintain drainage in original, or specified, condition. 

H. Removal, Repair: 
1. Remove temporary materials and construction when permanent paving is usable. 
2. Each contractor shall remove underground work and compacted materials, 

pertaining to their contract, to depth of 2 feet unless noted otherwise; fill and 
grade site as specified. 

3. Repair existing and permanent facilities damaged by use, to original and/or 
specified condition. 

1.11 PROGRESS CLEANING AND WASTE REMOVAL 

A. General trades contractor shall provide and pay for dumpster service.  Dumpsters shall 
be located at the site, accessible to building and roads. 

B. Remove debris and rubbish from pipe chases, plenums, attics and other closed or remote 
spaces, prior to enclosing spaces. 

C. Each contractor shall collect and remove waste materials, debris, and rubbish from site 
weekly and dispose off-site.  
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D. General Contractor to provide waste removal facilities and services as required to 
maintain the site in clean and orderly condition. 

E. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in clean and 
orderly condition. 

F. Provide containers with lids. Remove trash from site weekly or when dumpster is full. 

G. 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. 

H. Contractors shall collect waste from construction areas and elsewhere, and load to 
dumpsters daily.  Comply with requirements of NFPA 241 for removal of combustible 
waste material and debris. 

I. Load legally acceptable construction debris to the Dumpster (from this project only).  Cost 
of all disposal fees shall be the responsibility of the general trades contactor. 

J. Dumpsters shall remain on the project until project completion, or as directed by 
Architect. 

K. Broom and vacuum clean interior areas prior to start of surface finishing and continue 
cleaning to eliminate dust. 

1.12 SNOW REMOVAL 

A. The General trades contractor shall provide snow removal within the limits of the 
construction area. 

B. Maintain snow and ice conditions to provide safe site conditions and to prevent excess 
water, dirt, and debris from damaging new construction. 

1.13 FIELD OFFICES 
 

A. Construction: 
1. Structurally sound, secure, weather tight enclosures for office and storage spaces. 
2. Fire Extinguishers: Appropriate type fire extinguisher at each office and each 

storage area. 

B. Storage Areas and Sheds: Size to storage requirements for products of individual Sections, 
allow for access and orderly provision for maintenance and for inspection of products to 
requirements of Section 01 60 00. 

C. Preparation: Fill and grade sites for temporary structures sloped for drainage away from 
buildings. 

D. Removal: At completion of Work remove buildings, utility services and debris. 

E. Restore areas.  
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1.14 BARRIERS 

A. The General Trades Contractor shall be responsible for the provision of temporary 
barriers at the site entry locations.  Each contractor shall be responsible for protection at 
locations of trenching and excavations required to complete their work.  The contractor 
shall be responsible for the provision and maintenance of temporary barriers. 

B. Provide barriers to prevent unauthorized entry to construction areas, and to protect 
existing facilities and adjacent properties from damage from construction operations and 
demolition. 

C. The general trades contractor shall provide barricades and covered walkways required by 
authorities having jurisdiction for public rights-of-way and for public access to existing 
building. 

D. Protect non-owned vehicular traffic, stored materials, site, and structures from damage. 

E. Exterior barricades shall be a minimum of 6’-0” high portable chain link or opaque fabric 
fence, securely attached to posts at 5’-0” o.c. maximum. 

1.15 EXTERIOR ENCLOSURES 

A. The general trades contractor shall be responsible for proper enclosure of all openings. 

B. Provide temporary insulated weather tight closure of exterior openings to accommodate 
acceptable working conditions and protection for Products, to allow for temporary heating 
and maintenance of required ambient temperatures identified in individual specification 
sections, and to prevent entry of unauthorized persons.  Provide access doors with self-
closing hardware and locks. 

1.16 SECURITY 

A. Security Program: 
1. Protect Work, existing premises and Owner's operations from theft, vandalism, 

and unauthorized entry. 

B. Entry Control: 
1. Restrict entrance of persons and vehicles into project site and existing facilities. 
2. Allow entrance only to authorized persons with proper identification. 
3. Owner will control entrance of persons and vehicles related to Owner's 

operations. 

1.17 NOISE CONTROL 

A. Provide methods, means, and facilities to minimize noise from affecting Owner’s 
operations.  Should work requiring excessive noise be required schedule work to be 
completed with Owner. 

1.18 PEST CONTROL 

A. Provide methods, means, and facilities to prevent pests and insects from damaging the 
Work. 
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1.19 POLLUTION CONTROL 

A. 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. 

B. Comply with pollution and environmental control requirements of authorities having 
jurisdiction. 

1.20 RODENT CONTROL 

A. Provide methods, means, and facilities to prevent rodents from accessing or invading 
premises. 

1.21 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS 

A. Remove temporary utilities, equipment, facilities and materials prior to Substantial 
Completion inspection. 

B. Remove underground installations to a minimum depth of 2 feet. 

C. Clean and repair damage caused by installation or use of temporary work. 

D. Restore permanent facilities used during construction to be specified condition. 
 
 

END OF SECTION 
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SECTION 01 60 00 
 

PRODUCT REQUIREMENTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Products. 

B. Product delivery requirements. 

C. Product storage and handling requirements. 

D. Product options. 

E. Product substitution procedures. 

1.2 PRODUCTS 

A. Furnish products of qualified manufacturers suitable for intended use.  Furnish products 
of each type by single manufacturer unless specified otherwise. 

B. Do not use materials and equipment removed from existing premises, except as 
specifically permitted by Contract Documents. 

C. Furnish interchangeable components from same manufacturer for components being 
replaced. 

D. All electrical work to conform to current national electric code requirements. 

E. All electrical products, components and packaged systems are to be approved and 
labeled by a nationally recognized testing agency such as Underwriters Laboratory (UL) 
or equal. 

F. The Contractor shall provide a third party certificate of inspection by independent 
inspection agency. 

1.3 PRODUCT DELIVERY REQUIREMENTS 

A. Transport and handle products in accordance with manufacturer's instructions. 

B. Promptly inspect shipments to ensure products comply with requirements, quantities are 
correct, and products are undamaged. 

C. Provide equipment and personnel to handle products by methods to prevent soiling, 
disfigurement, or damage. 

1.4 PRODUCT STORAGE AND HANDLING REQUIREMENTS 

A. Store and protect products in accordance with manufacturers' instructions. 
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B. Store with seals and labels intact and legible. 

C. Store sensitive products in weather tight, climate controlled, enclosures in an 
environment favorable to product. 

D. For exterior storage of fabricated products, place on sloped supports above ground. 

E. Provide bonded off-site storage and protection when site does not permit on-site storage 
or protection. 

F. Cover products subject to deterioration with impervious sheet covering.  Provide 
ventilation to prevent condensation and degradation of products. 

G. Arrange storage of products to permit access for inspection. Periodically inspect to verify 
products are undamaged and are maintained in acceptable condition. 

1.5 PRODUCT OPTIONS 

A. Products Specified by Reference Standards or by Description Only:  Any product meeting 
those standards or description. 

B. Products Specified by Naming One or More Manufacturers: products of one of 
manufacturers named and meeting specifications, substitutions allowed.  Submit request 
for substitution for any manufacturer not named in accordance with the following article. 

C. Products Specified by Naming one manufacturer:  Provide product from manufacturer 
listed.   No substitutions permitted. 

1.6 PRODUCT SUBSTITUTION PROCEDURES 

A. Architect/Engineer will consider requests for Substitutions only within 30 days after date 
of Owner-Contractor Agreement. 

B. Substitutions may be considered when a product becomes unavailable through no fault of 
Contractor. 

C. Document each request with complete data substantiating compliance of proposed 
Substitution with Contract Documents. 

D. A request constitutes a representation that Contractor: 
1. Has investigated proposed product and determined that it meets or exceeds 

quality level of specified product. 
2. Will provide same warranty for Substitution as for specified product. 
3. Will coordinate installation and make changes to other Work which may be 

required for the Work to be complete with no additional cost to Owner. 
4. Waives claims for additional costs or time extension which may subsequently 

become apparent. 
5. Will reimburse Owner and Architect/Engineer for review or redesign services 

associated with re-approval by authorities having jurisdiction. 

E. 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 Contract Documents.  
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F. Substitution Submittal Procedure: 
1. Submit two copies of request for Substitution for consideration.  Limit each 

request to one proposed Substitution. 
2. Submit Shop Drawings, Product Data, and certified test results attesting to 

proposed product equivalence.  Burden of proof is on proposer. 
3. Architect/Engineer will notify Contractor in writing of decision to accept or reject 

request. 

PART 2 PRODUCTS 
 
  Not Used. 

PART 3 EXECUTION 
 
  Not Used. 
 

END OF SECTION 
 



 



Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 01 70 00 
 

Execution and Closeout Requirements 
Section 01 70 00    Page 1   

SECTION 01 70 00 
 

EXECUTION AND CLOSEOUT REQUIREMENTS 
 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 

A. Related requirements. 

B. Project conditions. 

C. Coordination. 

D. Patching materials. 

E. Examination. 

F. Preparation. 

G. Cutting and patching. 

H. Protection of installed work. 

I. Final cleaning. 

J. Closeout procedures. 

K. General requirements for maintenance service. 

L. Project record documents. 

M. Operation and maintenance data. 

N. Spare parts and maintenance products. 

O. Product warranties and product bonds. 
 
1.2 RELATED REQUIREMENTS 

A. Section 01 10 00 - Summary: Identification of work sequence; and salvaged and relocated 
materials. 

B. Section 01 31 00 – Project Management and Coordination: Submittals procedures. 

C. Section 01 40 00 - Quality Requirements: Testing and inspection procedures. 

D. Section 01 50 00 - Temporary Facilities and Controls: Temporary interior partitions. 

E. Individual Product Specification Sections: 
1. Advance notification to other sections of openings required in work of those sections. 
2. Limitations on cutting structural members. 

 
2.4 PROJECT CONDITIONS 

A. Use of explosives is not permitted. 

B. Grade site to drain. Maintain excavations free of water. Provide, operate, and maintain 
pumping equipment. 

C. Protect site from puddling or running water. Provide water barriers as required to protect site 
from soil erosion.  
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D. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent 
accumulation of dust, fumes, vapors, or gases. 

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. 
1. Provide dust-proof enclosures to prevent entry of dust generated outdoors. 

F. Noise Control: Provide methods, means, and facilities to minimize noise produced by 
construction operations. 
1. Outdoors: Limit conduct of especially noisy exterior work to the hours of 8 am to 5 pm. 

G. 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. 

 
1.4 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 temporary and 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 shown 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, 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 areas. 

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. 

 
PART 2 PRODUCTS 

 
2.1 NOT USED. 

 
PART 3 EXECUTION 

 
3.1 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 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.  
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D. Take field measurements before confirming product orders or beginning fabrication, to 
minimize waste due to over-ordering or miss-fabrication. 

E. Verify that utility services are available, of the correct characteristics, and in the correct 
locations. 

 
3.2 PREPARATION 

A. Clean substrate surfaces prior to applying next material or substance. 

B. Seal cracks or openings of substrate prior to applying next material or substance. 

C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to 
applying any new material or substance in contact or bond. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. 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. 

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated. 

C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and 
horizontal lines, unless otherwise indicated. 

D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated. 

E. Make neat transitions between different surfaces, maintaining texture and appearance. 
 
3.4 PROTECTION OF INSTALLED WORK 

A. The contractor shall protect their 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. Prohibit traffic from landscaped areas. 

H. Remove protective coverings when no longer needed; reuse or recycle plastic coverings if 
possible. 

 
3.5 FINAL CLEANING 

A. The general trades contractor shall provide final cleaning.  Employ experienced workers or 
professional cleaners for final cleaning. 

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. Use cleaning materials that are nonhazardous.  
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D. 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. 

E. Remove all labels that are not permanent. Do not paint or otherwise cover fire test labels or 
nameplates on mechanical and electrical equipment. 

F. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the 
surface and material being cleaned. 

G. Replace filters of operating equipment. 

H. Clean debris from roofs, gutters, downspouts, and drainage systems. 

I. Clean site; sweep paved areas, rake clean landscaped surfaces. 

J. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site; 
dispose of in legal manner; do not burn or bury. 

 
3.6 CLOSEOUT PROCEDURES 

A. Make submittals that are required by governing or other authorities. 
1. Provide copies to Architect/Engineer. 

B. Notify Architect when work is considered ready for Substantial Completion. 

C. Submit written certification 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 review. 

D. Correct items of work listed in executed Certificates of Substantial Completion and comply with 
requirements for access to Owner occupied areas. 

E. Notify Architect when work is considered finally complete. 

F. Complete items of work determined by Architect's final inspection. 

G. Submit final application for payment identifying total adjusted contract sum, previous payments 
and sum remaining due. 

 
3.7 GENERAL REQUIREMENTS FOR MAINTENANCE SERVICE 

A. Provide service and maintenance of components indicated in specification sections. 

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.  
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3.8 PROJECT RECORD DOCUMENTS 

A. Maintain on site one set of the following record documents; record actual revisions to the 
Work: 
1. Drawings 
2. Specifications 
3. Addenda 
4. Change Orders and other modifications to the Contract. 
5. Reviewed Shop Drawings, Product Data, and Samples. 
6. Manufacturer's instruction for assembly, installation, and adjust. 

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, not less than weekly. 

E. Specifications: Legibly mark and record at each product section description of actual products 
installed, including the following: 
1. Manufacturer's name and product model and number. 
2. Product substitutions or alternates utilized. 
3. Changes made by addenda and modifications. 

F. Record Drawings and Shop Drawings: Legibly mark each item to record actual construction 
including: 
1. Measured depths of foundations in relation to finish first floor datum. 
2. Measured horizontal and vertical locations of underground utilities and 

appurtenances, referenced to permanent surface improvements. 
3. Measured locations of internal utilities and appurtenances concealed in construction, 

referenced to visible and accessible features of the Work. 
4. Field changes of dimension and detail. 
5. Details not on original contract drawings 

G. Submit documents to Architect/Engineer with claim for final Application for Payment. 
 
3.9 OPERATIONS AND MAINTENANCE DATA 

A. Submit one copy of data bound in 8-1/2 x 11 inch (A4) text pages, three ring binder with 
durable plastic cover. 

B. Prepare binder cover with printed title "OPERATION AND MAINTENANCE INSTRUCTIONS", 
title of project, and subject matter of binder when multiple binders are required. 

C. Internally subdivide binder contents with permanent page dividers, logically organized as 
described below; with tab titling clearly printed under reinforced laminated plastic tabs. 

D. Drawings: Provide with reinforced punched binder tab. For drawings 11 x 17" or smaller bind in 
with text; fold larger drawings to size of text pages. 

E. Contents: Prepare Table of Contents for each volume, with each product or system 
description identified, typed on white paper, in three parts as follows: 
1. Part 1: Directory, listing names, addresses and telephone numbers of Architect/Engineer, 

Contractor, Subcontractors, and major equipment suppliers. 
2. Part 2: Operation and maintenance instructions, arranged by system and subdivided by 

specification section. For each category, identify names, addresses, and telephone 
numbers of Subcontractors and suppliers. Identify the following: 
a. Significant design criteria. 
b. List of equipment 
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c. Parts list for each component. 
d. Operating instructions 
e. Maintenance instructions for equipment and systems. 
f. Maintenance instructions for special finishes, including recommended cleaning 

methods and materials, and special precautions identifying detrimental agents. 
3. Part 3: Project documents and certificates, including the following: 

a. Shop drawings and product data. 
b. Air and water balance reports. 
c. Certificates 
d. Originals of warranties and bonds. 

F. MATERIALS AND FINISHES: 
1. Building Products, Applied Materials, and Finishes: include product data, with catalog 

number, size, composition, and color and texture designations. 
2. Instructions for Care and Maintenance: Include manufacturer's recommendations for 

cleaning agents and methods, precautions against detrimental agents and methods, and 
recommended schedule for cleaning and maintenance. 

3. Moisture Protection and Weather Exposed Products: Include product data listing 
applicable reference standards, chemical composition, and details for installation. 
Include recommendations for inspections, maintenance, and repair. 

G. Equipment and Systems 
1. Each item or system: Include description of unit or system, and component parts. Identify 

function, normal operating characteristics, and limiting conditions. Include performance 
curves, with engineering data and tests, and complete nomenclature and model number 
of replaceable parts. 

2. Panel Board Circuit Directories: Provide electrical service characteristics, controls, and 
communications; typed. 

3. Include color coded wiring diagrams as installed. 
4. 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 special operating instructions. 

5. 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. 

6. Include servicing and lubrications schedule, and list of lubricants required. 
7. Include manufacturer's printed operation and maintenance instructions. 
8. Include sequence of operations by controls manufacturer. 
9. Include original manufacturer's parts list, illustrations, assembly drawings, and 

diagrams required for maintenance. 
10. Include control diagrams by controls manufacturer as installed. 
11. Include charts of valve tag numbers, with location and function of each valve, keyed to 

flow and control diagrams. 
12. Include list of original manufacturer's spare parts, current prices, and recommended 

quantities to be maintained in storage 
13. Include test and balancing reports as specified in Section 01 40 00 and mechanical 

specifications. 

H. For equipment, or component parts of equipment put into service during construction and 
operated by Owner, submit documents within ten days after acceptance. 

I. Submit completed volumes fifteen days prior to final inspection. Architect/Engineer will review. 
Revise content of document sets as required. 

J. Additional Requirements, As specified in individual product specification sections. 
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3.10 SPARE PARTS AND MAINTENANCE PRODUCTS 

A. Furnish spare parts, maintenance, and extra products in quantities specified in individual 
specification sections. 

B. Deliver to project site and place in location as directed by Owner; obtain receipt prior to final 
payment. 

 
3.11 PRODUCT WARRANTIES AND PRODUCT BONDS 

A. Obtain warranties and bonds executed in duplicate by responsible subcontractors, suppliers, 
and manufacturers, within ten days after completion of applicable item of work. 

B. Execute and assemble transferable warranty documents and bonds from subcontractors, 
suppliers, and manufacturers. 

C. Verify documents are in proper form, contain full information, and are notarized. 

D. Co-execute submittals when required. 

E. Submit prior to final Application for Payment. 

F. Time of Submittals: 
1. For equipment or component parts of equipment put into service during construction with 

Owner's permission, submit documents within ten days after acceptance. 
2. Make other submittals within ten 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 ten days after acceptance, listing date of acceptance as 
beginning of warranty or bond period. 

 
 

END OF SECTION 
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SECTION 02 41 16 
STRUCTURE DEMOLITION 

 
PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Selective demolition of built elements. 

B. Abandonment and removal of existing utilities and utility structures. 

1.2 RELATED REQUIREMENTS 
A. Section 01 50 00 - Temporary Facilities and Controls: Site fences, security, 

protective barriers, and waste removal. 

1.3 REFERENCE STANDARDS 

A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards current edition. 

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations 
2013. 

1.4 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Project Record Documents: Accurately record actual locations of capped and active utilities 
and subsurface construction. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Fill Material: As specified in Section 31 23 23 - Fill. 
 
PART 3 EXECUTION 

3.1 SCOPE 

A. Remove paving and curbs as required to accomplish new work. 

B. Remove all other paving and curbs within site boundaries as directed. 
C. Break up concrete slabs on grade within site boundaries.  

D. Remove other items indicated, for salvage, relocation, recycling and burying. 

E. Fill excavations, open pits, and holes in ground areas generated as result of removals, 
using specified fill; compact fill as specified in Section 31 23 23. 

3.2 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. 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. 

3. Provide, erect, and maintain temporary barriers and security devices. 
4. Use physical barriers to prevent access to areas that could be hazardous to workers or 

the public. 
5. Conduct operations to minimize effects on and interference with adjacent structures 

and occupants. 
6. Do not close or obstruct roadways or sidewalks without permit. 
7. Conduct operations to minimize obstruction of public and private entrances and exits; 

do not obstruct required exits at any time; protect persons using entrances and exits 
from removal operations. 

B. Do not begin removal until receipt of notification to proceed from Owner. 
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C. 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. 

D. 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. 

E. If hazardous materials are discovered during removal operations, stop work and notify 
Architect and Owner; hazardous materials include regulated asbestos containing materials, 
lead, PCB's, and mercury. 

F. 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. 
G. Partial Removal of Paving and Curbs: Neatly saw cut at right angle to surface. 

3.3 EXISTING UTILITIES 
A. Protect existing utilities to remain from damage. 

B. 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. 

C. 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. 

D. 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. 

E. Remove exposed piping, valves, meters, equipment, supports, and foundations of 
disconnected and abandoned utilities. 

F. 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. 

3.4 DEBRIS AND WASTE REMOVAL 

A. Remove debris and trash from site. 

B. Remove from site all materials not to be reused on site. 

C. Leave site in clean condition, ready for subsequent work. 

D. Clean up spillage and wind-blown debris from public and private lands. 

 

END OF SECTION 
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DOCUMENT 03 11 19 
 

INSULATING CONCRETE FORMING 
 

PART 1 GENERAL 
 
1.02 SUMMARY 
 

A. Section Includes: 
1. Comply with the requirements for Division 1. 
2. Furnish all labor, materials, tools and equipment to perform the complete erection/ 

installation of the Insulating Concrete Form System (ICF), installation of reinforcing steel, 
placement of concrete within formwork, and final cleanup. 

3. Adequate bracing and false work shall be provided. 
 

B. Products Installed But Not Supplied Under This Section: 
1. Sleeves 
2. Inserts 
3. Anchors 
4. Bolts 
5. Reinforcing Steel 
6. Concrete. 

 
C. Related Requirements: 

1. Section 03 30 00- Cast-In-Place Concrete 
2. Section 07 24 00- Exterior Insulation and Finish Systems 

 
1.02 REFERENCES 
 

A. Abbreviations and Acronyms: 
1. EPS- Acronym for “Expanded Polystyrene” when referencing the insulating foam 

component of the Insulating Concrete Form System. 
2. ICF- Acronym for “Insulating (or Insulated) Concrete Form”. 

 
B. Definitions: 

1. Form Alignment System- a form alignment & scaffold system designed exclusively for 
use with Insulating Concrete Forms. 

2. Trained Installer- An installation contractor, who has received instructional training in the 
installation of the specified Insulating Concrete Form System and is capable of providing 
written verification of his designation as such by the specified manufacturer of the system 
being installed. 

3. Technical Associate- A technical representative, usually a staff member of a Distribution 
Firm, who has received instructional training in the installation of Insulating Concrete 
Form system and is in the capacity of supervising an installation crew on site. 

 
C. Reference Standards: 

1. American Concrete Institute (ACI) 
a. ACI 318 Building Code Requirements for Structural Concrete and  

Commentary 
2. American Society for Testing and Materials (ASTM) 

a. ASTM C165: Standard Test Method for Measuring Compressive Properties of 
Thermal Insulations 

b. ASTM C177: Standard Test Method for Steady-State Heat Flux Measurements 
and Thermal Transmission Properties by Means of the Guarded-Hot-
Plate Apparatus 
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c. ASTM C203: Standard Test Methods for Breaking Load and Flexural Properties of 
Block-Type Thermal Insulation 

d. ASTM C272: Standard Test Method for Water Absorption of Core Materials for 
Structural Sandwich Constructions 

e. ASTM C303: Standard Test Method for Dimensions and Density of Preformed 
Block and Board-Type Thermal Insulation 

f. ASTM C518: Standard Test Method for Steady-State Thermal Transmission 
Properties by Means of the Heat Flow Meter Apparatus 

g. ASTM C578: Standard Specification for Rigid, Cellular Polystyrene Thermal    
Insulation 

h. ASTM D1621: Standard Test Method for Compressive Properties Of Rigid Cellular 
Plastics 

i. ASTM D1622: Standard Test Method for Apparent Density of Rigid Cellular Plastics  
j. ASTM D2126: Standard Test Method for Response of Rigid Cellular Plastics to 

Thermal and Humid Aging 
k. ASTM D2863: Standard Test Method for Measuring the Minimum Oxygen 

Concentration to Support Candle-Like Combustion of Plastics 
(Oxygen Index) 

l. ASTM E84: Standard Test Method for Surface Burning Characteristics of 
Building Materials 

m. ASTM E90 Standard Test Method for Laboratory Measurement of Airborne 
Sound Transmission Loss of Building Partitions and Elements 

n. ASTM E96: Standard Test Methods for Water Vapor Transmission of Materials 
o. ASTM E336: Standard Test Method for Measurement of Airborne Sound 

Attenuation between Rooms in Buildings. 
p. ASTM E2634: Standard Specification for Flat Wall Insulating Concrete Form (ICF) 

Systems. 
3. International Code Council Evaluation Service (ICC-ES) 

a. AC12:  Acceptance Criteria for Foam Plastic Insulation 
b. AC15:  Concrete Floor, Roof and Wall Systems and Concrete Masonry Wall 

Systems 
c. AC 353: Stay-in-place, Foam Plastic Insulating Concrete Form (ICF) Systems 

for Solid Concrete 
4. National Fire Protection Association (NFPA) 

a. NFPA 259: Standard Test Method for Potential Heat of Building Materials. 
b. NFPA 268: Standard Test Method for Determining Ignitibility of Exterior Wall 

Assemblies Using a Radiant Heat Energy Source. 
c. NFPA 285:  Standard Fire Test Method for Evaluation of Fire Propagation 

Characteristics of Exterior Non-Load-Bearing Wall Assemblies 
Containing Combustible Components 

d. NFPA 286:  Standard Methods of Fire Tests for Evaluating Contribution of Wall 
and Ceiling Interior Finish to Room Fire Growth 

5. Southwest Research Institute (SwRI) 
a. SwRI 99-02: Crawl Space Insulation Evaluation Protocol 

6. Uniform Building Code (UBC) 
a. UBC 26-3: Room Fire Test Standard for Interior Foam Plastic Systems 
b. UBC 26-4: Method of Test for the Evaluation of Flammability Characteristics of 

Exterior, Non-load-bearing Wall Panel Assemblies Using Foam 
Plastic Insulation 

c. UBC 26-9: Method of Test for the Evaluation of Flammability Characteristics of 
Exterior, Non-load-bearing Wall Assemblies Containing Combustible 
Components Using the Intermediate-Scale, Multi-Story Test 
Apparatus 

7. Underwriters Laboratories Inc. (UL) 
a. UL 263: Fire Tests of Building Construction and Materials. 
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1.03 ADMINISTRATIVE REQUIREMENTS 
 

A. Pre-installation Meetings: 
1. Ensure those materials listed under Sub-Sections 2.01 though 2.03 are provided prior to 

commencement of work under this Section. 
2. Provide list of known special requirements for interface of materials provided in this 

section as such may pertain to co-ordination with mechanical, electrical, plumbing, 
interior and exterior finish sub trades prior to commencement of work. 

 
1.04 SUBMITTALS 
 

B. Contractor shall have a minimum 3 years of experience in commercial ICF construction or; 
1. A qualified masonry or traditional concrete forming contractor with minimum 5 years 

experience in commercial construction applications. 
 

A. Test and Evaluation Reports: 
1. Technical Associate for form system shall submit laboratory tests or data that validate 

product compliance with performance criteria specified prior to commencement of work 
under this Section (See Section 2.03 B Regulatory Requirements). 

2. Submit copy of valid product evaluation report, demonstrating compliance with this 
specification and applicable codes for site condition. (See Section 2.03 B Regulatory 
Requirements). 

 
B. Manufacturer’s Instructions: 

1. Submit copy of manufacturer’s product installation manual. 
 

C. Form Alignment System Engineering: 
1. For wall heights above 12 feet (3.6m) of unsupported wall height, the contractor shall 

provide scaffold engineering for support of the Form Alignment System for support of the 
form system and the Form Alignment System assemblies during construction. 

 
A. Warranty Documentation: 

1. Product warranty documentation specified under Section 1.11 shall be supplied to 
contractor (for subsequent provision to building owner) upon completion of building 
construction.  

 
1.06 MAINTENANCE MATERIAL SUBMITTALS 
 

A. Maintenance: 
1. Provide copy of pertinent documentation as relates to instruction on post repair, 

renovation, modification or service work with respect to the form system once occupancy 
commences. 

 
 
1.07 DELIVERY, STORAGE, AND HANDLING 
 

A. Delivery and Acceptance Requirements: 
1. Deliver products in original factory packaging, bearing identification of product, 

manufacturer and batch/lot number. 
2. Only form panels and insert webs as may be required for floor interfaces or specialized 

construction on site are to be shipped unassembled but in labeled packages for 
traceability. 

 
B. Storage and Handling Requirements: 
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1. Handle and store products in location to prevent damaging and soiling. 
2. Maintain form materials and accessories in original packaging (or provide similar 

protection to unpackaged form materials -should on-site storage prior to installation 
extend beyond 3 months). 

3. Form units and related form installation materials and equipment to be stored flat until 
time of use. 

 
1.08 SITE CONDITIONS 
 

A. Ambient Conditions: 
1. Use appropriate measures for protection and supplementary heating when required to 

ensure proper curing conditions in accordance with manufacturer’s recommendations if 
installation is carried out during periods of weather where temperatures are below 
minimum specified by National Concrete Masonry Association (NCMA) for cold weather 
concrete. 

 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Manufacturer List: 
1. Provide insulating concrete form system materials from one of the following 

Manufacturers assuring that system selected complies in all respects with performance 
requirements of Section 2.03. 

a. Nudura Corporation (www.nudrua.com) 
b. Foxx Blocks (www.arxx.net) 
c. Smart Block (www.smartblock.com) 
d. Quad Lock (www.quadlock.com) 

 
B. Substitution Limitations: 

1. Forming System shall carry an active listing/classification for fire resistance rating of the 
completed wall assembly as endorsed by Underwriters Laboratories® UL per testing to 
the ANSI/UL-263 Standard. 

2. Form System supplied shall provide full height webs fastening strips in contact 
throughout height of the wall assembly at 8-inches (203 mm) o/c placement within system 
to assure minimum settlement during concrete placement and maximum sleeve insertion 
diameter possible between webs. 

3. Form system shall provide dovetail flutes or similar method, to both sides of its interior 
cavity to enable structural bonding of concrete to foam once concrete is cured. 

 
2.02 INSULATING CONCRETE FORMING SYSTEM (ICF) 
 

A. The Manufacturer’s authorized distributor shall have available local to the region, technical 
sales staff that can be contacted and available as may be required to provide timely on site 
problem resolution as installation or product supply issues may arise. 

 
B. Where local distribution cannot service the requirements of the contract scope and product is 

to be supplied directly by the manufacturer, the manufacturer shall be capable to provide on-
site technical assistance within 48 hours of receiving request. 

 
C. Where product is supplied direct, technical assistance supplied by the manufacturer shall 

include the provision of a technical consultant direct from or contracted by the manufacturer 
to coordinate form system installation, crew organization and set-up. 

  

http://www.nudrua.com/
http://www.arxx.net/
http://www.smartblock.com/
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2.03 DESCRIPTION 
 

A. General: 
1. Insulating concrete form system shall consist of two (2) flame resistant panels of 

expanded polystyrene (EPS) connected by either high-density polypropylene hinged pin 
foldable webs or EPS embedded polystyrene fastening strips interconnected with slide in 
format - high density polypropylene web connectors, or similar approved by the Architect.  
EPS foam panels shall feature continuous vertical dove tail grooves on interior panel 
surfaces, or equal method, to provide integral surface bonding to concrete core once 
filled and concrete is cured.  Dove tail grooves shall also facilitate structural linkage with 
end cap forms placed into the form cavity where required as part of the overall 
architectural design layout. 

2. All web fastening strips to run full height of form and be fitted top and bottom with 
reversible fitting, interlocking mechanisms to enable positive vertical interlocking of forms 
with each other.  Wall system webs to provide minimum 1 ½” (38mm) wide fastening 
strips at 8-inches (203mm) on center approx 5/8-inch (15.9 mm) below insulation face to 
facilitate finish fastening of both interior and exterior finishes. 

3. Insulating concrete form system shall be capable of forming ALL of the required concrete 
core thicknesses as required for various locations throughout project scope with standard 
form line-up. 

4. Insulating concrete form system shall provide a minimum insulation panel thickness of 2 
5/8-inches (66.7mm) throughout forms and panels forming the form system product 
inventory (with exception of variance required for brick ledge and tapered top forms). 

5. EPS foam panels shall be molded with 1-inch (25mm) wide by ½-inch (12.7mm) 
high/deep alternating male/female reversible projection/socket interlocks positioned in 
pairs along both top and bottom edges of all panels or equal interlocking mechanism 
approved by the Architect. 

6. Wall system shall be capable of providing horizontal and vertical lock positioning of steel 
within form cavity to conform to all reinforcing requirements of ACI 318. 

 
B. Regulatory Requirements: 

1. Form system manufacturer shall provide on request, written documentation verifying 
active compliance to ICC-ES Acceptance Criteria AC-353 “Stay-in-place, Foam Plastic 
Insulating Concrete Form (ICF) Systems for Solid Concrete”. 

2. As alternate to above, Form system manufacturer shall provide IAS Accredited 3rd Party 
Certification confirming compliance to ASTM E 2634 – “Standard Specification for Flat 
Wall Insulating Concrete Forms”. 

3. Documentation as provided per Section 2.03.1, B.1 or 2 above: shall verify compliance to 
the following regulatory documents and standards: 
a) Form system structural, and general performance assessment of properties of EPS 

foam and polypropylene materials assessment in accordance with the following 
standards: 
1. ASTM C578: Standard Specification for Rigid, Cellular Polystyrene Thermal 

Insulation (which includes results for); 
 

2. ASTM C165: Standard Test Method for Measuring Compressive Properties of 
Thermal Insulation. 

3. ASTM C177: Standard Test Method for Steady-State Heat Flux Measurements 
and Thermal Transmission Properties by Means of the Guarded-Hot-Plate 
Apparatus. 

4. ASTM C203: Standard Test Methods for Breaking Load and Flexural Properties 
of Block-Type Thermal Insulation. 

5. ASTM C272: Standard Test Method for Water Absorption of Core Materials for 
Structural Sandwich Constructions. 
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6. ASTM C303: Standard Test Method for Dimensions and Density of Preformed 
Block and Board-Type Thermal Insulation 

7. ASTM C518: Standard Test Method for Steady-State Thermal Transmission 
Properties by Means of the Heat Flow Meter Apparatus 

8. ASTM D1621: Standard Test Method for Compressive Properties Of Rigid 
Cellular Plastics 

9. ASTM D1622: Standard Test Method for Apparent Density of Rigid Cellular 
Plastics  

10. ASTM D2126: Standard Test Method for Response of Rigid Cellular Plastics to 
Thermal and Humid Aging   

11. ASTM D2863: Standard Test Method for Measuring the Minimum Oxygen 
Concentration to Support Candle-Like Combustion of Plastics (Oxygen Index) 

12. ASTM E96: Standard Test Methods for Water Vapor Transmission of Materials 
13. Finish attachment testing in accordance with: 

a. ASTM D1761: Standard Test Methods for Mechanical Fasteners in Wood 
(Modified for Polypropylene Web assessment) 

14. Surface Burning, Flash Ignition and Self Ignition Temperature Characteristics 
assessment of both plastic web and EPS form materials in accordance with: 
a. ASTM D635: Standard Test Method for Rate of Burning and/or Extent and of 

Burning of Plastics in a Horizontal Position 
b. ASTM E84: Standard Test Method for Surface Burning Characteristics of 

Building Materials 
c. ASTM D1929: Standard Test Method for Determining Ignition Temperature of 

Plastics 
15. Verification of performance and compliance of finishes for provision thermal 

barrier protection to foam plastic. 
a. NFPA 286: Standard Methods of Fire Tests for Evaluating Contribution of 

Wall and Ceiling Interior Finish to Room Fire Growth or, UBC 26-3: Room 
Fire Test Standard for Interior Foam Plastic Systems 

16. Crawl Space Installation Evaluation in accordance with: 
a. SwRI 99-02: Crawl Space Insulation Evaluation Protocol 

17. Fire Resistance Rated Construction assessment in accordance with: 
a. UL 263: Fire Tests of Building Construction and Materials (See also Sections 

2.01 and 2.04.A. 4 through 9) 
18. Non-Combustible Construction assessment (i.e. approved non-combustible 

material finish requirement documentation) in accordance with: 
a. NFPA 259: Standard Test Method for Potential Heat of Building Materials 
b. NFPA 268: Standard Test Method for Determining Ignitibility of Exterior Wall 

Assemblies Using a Radiant Heat Energy Source. 
19. Assessment of non-combustible finishes verifying exterior protection of foam 

plastic insulation in accordance with one of the following standards: 
a. NFPA 285: Standard Fire Test Method for Evaluation of Fire Propagation 

Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing 
Combustible Components. 

b. UBC 26-4: Method of Test for the Evaluation of Flammability Characteristics 
of Exterior, Non-load-bearing Wall Panel Assemblies Using Foam Plastic 
Insulation or,  

c. UBC 26-9: Method of Test for the Evaluation of Flammability Characteristics 
of Exterior, Non-load-bearing Wall Assemblies Containing Combustible 
Components Using the Intermediate-Scale, Multi-Story Test Apparatus 

20. Additional Testing and engineering documentation to verify qualification of EPS 
foam panels as a Vapor Retarder in conjunction with testing to: 
a. ASTM E-96 Standard Test Methods for Water Vapor Transmission of 

Materials 
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21. Testing and engineering documentation to verify qualification of fully assembled 
wall system as an air barrier element in accordance with: 
a. ASTM E1677 Standard Specification for an Air Retarder (AR) Material or 

System for Low-Rise Framed Building Walls 
22. Testing and engineering documentation to verify qualification of the form system 

as meets the minimum STC performance requirements of 50 in accordance with: 
a. ASTM E 90: Standard Test Method for Laboratory Measurement of Airborne 

Sound Transmission Loss of Building Partitions and Elements, or; 
b. ASTM E 336: Standard Test Method for Measurement of Airborne Sound 

Attenuation between Rooms in Buildings. 
 
2.04 PERFORMANCE / DESIGN CRITERIA 
 

A. Capacities: 
1. Selected system in conjunction with concrete and designated exterior and interior finishes 

shall provide minimum insulation level of R 23.59 (hr.ft2.F/Btu) or (RSI 4.158 (m2.K/W) -U 
Factor 0.2405 W/m2.K) across full line of form unit cavity widths. 

2. EPS foam panels forming part of wall system shall provide maximum vapor permeation 
rate of 0.78 Perm-inch.(36 ng/Pa.s.m2) based on 2 5/8-inches (66.7 mm) single thickness 
of foam on interior surface of concrete core. 

3. Wall reinforcement shall consist of minimum No. 4 Bar 60 ksi (grade 400 metric) yield 
strength installed at 32-inches  o/c vertically and 18-inches o/c horizontally. 

4. Concrete shall be minimum 3000 psi (20MPa) compressive strength at 28 days and shall 
be a minimum density of 145 lbs +/- 5lbs /ft3 (2,323 kg/m3 +/- 80 kg/m3) using regular 
siliceous concrete aggregate. 
 

2.05 MATERIALS  
 

A. Insulating Concrete Forming: 
1. Provide Insulating Concrete Forming as listed in the table at the end of this section as 

required for proper execution of the work. 
 

B. Concrete: 
1. Concrete supplied under this section shall be of strength as specified (measured 

at 28 days).  Maximum aggregate size to be ½-inch (12.7mm) aggregate for 4 & 6-inch (102 
& 152mm) cavity forms and, ¾-inch (19mm) aggregate for 8-inch (203 mm) cavity forms and 
larger. 

 
C. Reinforcing Steel: 

1. Reinforcing steel shall be as specified in Section 03 30 00 and shall be supplied under 
that Section for placement by the form system’s installer. 

D. Parging: 
1. EIFS supplied and installed under Section 07 24 00 (Exterior Insulation and Finish 

System). 
 
2.06 ACCESSORIES 

 
A. Form Alignment System 

1. The Trained Installer shall furnish and utilize the Wall Access and Form Alignment 
System (as supplied by the Manufacturer or approved equivalent) to facilitate 
construction of the wall assembly, and to provide adjustment for ensuring plumbness and 
straightness of the wall system during construction, just prior to concrete placement and 
immediately after concrete placement while form system is still adjustable to final finished 
position.  
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2. Form Alignment System shall be OSHA compliant.  Manufacturer’s technical associate 
shall supply engineering documentation pertaining to the “base” Form Alignment System 
components to verify compliance upon request. 

3. As specified under Section 1.05 Submittals, for wall heights above 12-feet (3.6 m), the 
contractor shall provide scaffold engineering for Form Alignment System support for 
support of the form system during construction. 

 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Verification of Conditions: 
1. Inspect all areas to establish extent of work and verify site access conditions. 
2. Verify that site conditions are ready to receive work of this section. 

 
B. Evaluation and Assessment: 

1. Examine footings installed and are within +/-¼-inch (6mm) of level and that step footing 
increments are 18-inches (457 mm) in height. 

2. Where partial or half course is intended for starting course elevation, ensure step footing 
increment is equal to cut form unit less ½-inch (13 mm). 

3. Ensure reinforcing steel dowels are in place at specified centers along footing lengths. 
4. Ensure reinforcement steel dowels have OSHA compliant protection installed until 

formwork is erected above dowel level. 
 
3.02 PREPARATION 
 

A. Surface Preparation: 
1. Clean all debris from top of footings prior to commencement of insulating concrete form 

system installation. 
2. Sequence installation of concrete formwork with related work specified in other sections 

to ensure that wall assemblies, including window and door accessories, trim, service 
penetrations, transition changes, and mechanical service are protected against damage 
from effects of weather, corrosion, and adjacent construction activity. 

 
3.03 ERECTION / INSTALLATION / APPLICATION 
 

A. Installation Procedures: 
1. Installation of forms to be in strict accordance with manufacturer’s product installation 

manual. 
2. The trained installer shall ensure all manufacturer’s procedures for the following work are 

employed on site (as outlined in the manufacturer’s product Installation manual) 
Additional to all required procedures being followed, the trained Installer shall specifically 
assure cross checks with respect to layout, leveling and vertical alignment are executed 
as noted below in each section: 
a) First Course Placement – perform cross checks for accuracy of plan layout to survey 

pins, marks or grid lines as set by the contractor. 
b) Horizontal Reinforcement Placement – assure reinforcement diameter, grade and 

positioning is accurate to engineering specifications on structural drawings and 
installed in correct axis of wall for each course placed. 

c) Successive Course Placement – assure system is accurately leveled subsequent to 
2nd course placement. 

d) Form Alignment System /Installation – assure Form Alignment System is regularly 
checked for crew safety, anchorage to form system as specified, vertical alignment 
checks at both pre-placement of concrete as well as following concrete placement. 
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e) Vertical Reinforcement Placement- assure reinforcement diameter, grade and 
positioning is accurate to engineering specifications on structural drawings and 
installed in correct axis of wall, prior to placement of concrete. 

f) Pre-Concrete Placement Inspection- trained installer shall assure string lines are 
placed at top of all pours and wall system aligned for placement, cross check and 
assure that all required service penetration sleeves, embed plates, anchor bolts, 
fittings, beam pocket preparations are in place prior to commencement of concrete 
placement. 

g) Concrete Placement- trained installer shall assure concrete slump, strength and 
aggregate size are as specified per Section 2.04 of this Section. Trained installer to 
assure truck delivery timed for rate of placement and that placement does rate not 
exceed ACI recommended practices.  Trained installer shall also assure that 
concrete during lift placement is mechanically and internally vibrated per ACI 
Standards to assure full monolithic concrete placement for all areas of formwork. 

h) Form Alignment System and Scaffold Access Assembly, adjustment & removal. 
Trained installer shall assure entire wall lengths aligned to vertical plumb by string 
line and screeded to horizontal level as required for finished wall height prior to 
concrete set. Subsequent to initial concrete cure, contractor shall assure that scaffold 
access and form alignment system remains in place until removal will not cause 
displacement of forms and concrete. 

 
B. Interface with Other Work: 

1. Service penetrations (electrical service conduits, water service pipes, air supply and exhaust 
ducts etc.) shall be installed at the required locations as indicated by the appropriate trade. 

2. Service penetrations exceeding 16” x 16” (400 mm x 400 mm) in area shall be reinforced per 
engineer specifications. 

3. Prior to concrete placement, install service penetration sleeves at designated locations to 
create voids for service placement at later date. 

 
3.04 CLEANING 
 

A. Waste Management 
1. Clean up and properly dispose of all debris remaining on job site related to the installation of 

the insulated concrete forms. 
 
3.05 PROTECTION 
 

A. Assure final finishes are installed over form product or provide temporary coverage of installation 
to reduce EPS foam surface exposure to ultra violet light should final finish application be delayed 
longer than 18 months after form product installation. 

 
 

END OF SECTION 
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SECTION 03 30 00 

CAST IN PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 
mixture design, placement procedures, and finishes, for the following: 

1. Sidewalks. 

2. Foundations and slab on grade. 

3. Standard, exposed polished aggregate, and colored decorative concrete. 

1.2 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of the 
following:  blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Samples of aggregate colors and size. 

D. Samples for Color Selection: Manufacturer's color charts. 

E. Mock-Up Panels: Provide 2’ X 2’ sample of exposed aggregate or colored concrete finished 
product.  Provide up to three panels of differing colors as directed by Architect.  Mock-up shall 
demonstrate color, size and quantity of each aggregate color of finished concrete. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-
certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete 
Flatwork Technician. 
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B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products 
and that complies with ASTM C 94/C 94M requirements for production facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities." 

C. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 
single source from single manufacturer. 

D. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5. 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 

2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and 
as follows: 

a. Medium-density overlay, Class 1 or better; mill-release agent treated and edge 
sealed where concrete is exposed to view. 

b. Structural 1, B-B or better; mill oiled and edge sealed. 

c. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 

C. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, 
or adversely affect concrete surfaces and will not impair subsequent treatments of concrete 
surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

D. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form 
ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of exposed 
concrete surface. 
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2.2 STEEL REINFORCEMENT 

A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of pre-
consumer recycled content not less than 25 percent. 

B. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn 
steel wire into flat sheets. 

2.3 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends 
square and free of burrs. 

B. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 
compressive strength than concrete and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar support contacts forms, use 
CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports. 

2.4 COLOR MATERIALS 

A. Powdered mix or liquid colorant as described below. 

B. Integral Concrete Colorant: ASTM C 979, factory-measured powdered mix in self-dissolving 
packaging, consisting of non-fading finely-ground synthetic mineral-oxide coloring pigments and 
water reducing wetting agent. 

1. Product: Butterfield Color Uni-Mix Integral Colorant or equal. 

2. Colors:  As selected by Architect from full range of class colors. 

C. Integral Concrete Liquid Colorant: ASTM C 979, admixture for integrally coloring concrete, 
consisting of non-fading synthetic mineral-oxides coloring pigments suspended in a pH adjusted 
water-based solution, dispensed at the batch plant, or premeasured in pails for job-site addition. 

1. Product: Butterfield Color Uni-Mix Liquid Colorant or equal. 

2. Colors:  As selected by Architect from full range of class colors. 

D. Release Agent: Colored dry shake bond breaker formulation that facilitates release of stamp mats 
and texture rollers from colored concrete. 

1. Product: Stampcrete Colored Powder Release or equal. 

2.5 CONCRETE MATERIALS 
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A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

1. Portland Cement:  ASTM C 150, Type I, gray or white, dependent upon finished color of 
concrete.  Supplement with the following: 

a. Fly Ash:  ASTM C 618, Class F. 

B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide 
aggregates from a single source. 

1. Maximum Coarse-Aggregate Size:  as indicated for concrete mix design. 

2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Water:  ASTM C 94/C 94M and potable. 

2.6 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

2.7 CURING MATERIALS 

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry. 

B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

C. Water:  Potable. 

2.8 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D1751 non-bituminous cellulosic fiber. 

B. Semi-rigid Joint Filler:  Two-component, semi-rigid, 100 percent solids, epoxy resin with a Type A 
shore durometer hardness of 80 per ASTM D 2240. 

C. Exposed aggregate polished concrete divider strips: Provide ¼ inch thick exposed top strip brass, 
concealed bottom stirp with anchoring features.  Provide divider strips maximum spacing of 10 
feet in each direction in exposed aggregate polished concrete floor. 

1. Divider Joint Strip Height: Provide allowance for grinding and polishing. 

D. Bonding Agent:  ASTM C 1059/C 1059M, Type II, non-redispersal, acrylic emulsion or styrene 
butadiene. 

E. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit 
requirements, and as follows: 
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1. Types I and II, non-load bearing, for bonding hardened or freshly mixed concrete to 
hardened concrete. 

2.9 CONCRETE MIXTURES, GENERAL 

A. Cementitious Materials: 

1. Fly Ash:  25 percent. 

2. Combined Fly Ash and Pozzolan:  25 percent. 

3. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag:  50 percent 
Portland cement minimum, with fly ash or Pozzolan not exceeding 25 percent. 

B. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of 
cement. 

C. Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as 
required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete required to be watertight, and 
concrete with a water-cementitious materials ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 

2.10 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Footings:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  3000 psi at 28 days. 

2. Maximum Water-Cementitious Materials Ratio:  0.50. 

3. Slump Limit:  4 inches, plus or minus 1 inch. 

4. Air Content:  5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 
nominal maximum aggregate size. 

5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal 
maximum aggregate size. 

B. Foundation:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  3000 psi at 28 days. 

2. Slump Limit:  4 inches, plus or minus 1 inch. 
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3. Air Content:  5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 
nominal maximum aggregate size. 

4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal 
maximum aggregate size. 

C. Sidewalks and exterior Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  4500 psi at 28 days. 

2. Slump Limit:  4 inches, plus or minus 1 inch. 

3. Air Content:  6 Insert number percent, plus or minus 1.5 percent at point of delivery for 1-
inch nominal maximum aggregate size. 

4. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. Insert 
water-cementitious materials ratio here if slab-on-grade is subject to special exposure 
conditions or injurious sulfate exposure. 

D. Foundation Walls With Insulated Concrete Forms: 

1. Concrete: Minimum Compressive Strength:  3000 psi (20.7 MPa) at 28 days.  
Recommended maximum aggregate size to be ½-inch (12.7mm) aggregate for 4 & 6-inch 
(102 & 152mm) cavity forms and, ¾-inch (19mm) aggregate for 8-inch (203 mm) cavity 
forms and higher. 

2. Recommended concrete slump is 4 to 6-inches +/- 1-inch (102 to 152mm +/- 25mm). 

3. Where required by engineer of record, recommended slump specification shall be attained 
through addition of super plasticizer/mid-range water reducing agents to achieve design 
mix strength and concrete flow-ability. 

E. Interior Slabs-On-Grade Exposed Aggregate Polished Concrete:  Proportion normal-weight 
concrete mixture as follows: 

1. Minimum Compressive Strength:  3000 psi at 28 days. 

2. Minimum Cementitious Materials Content:  520 lb/cu. yd..  Gray cement. 

3. Slump Limit:  4 inches, plus or minus 1 inch. 

4. Air Content:  6 Insert number percent, plus or minus 1.5 percent at point of delivery for 1/2-
inch nominal maximum aggregate size. 

5. Aggregate colors:  Provide aggregate color and ratio to match image below. 
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6. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. Insert 
water-cementitious materials ratio here if slab-on-grade is subject to special exposure 
conditions or injurious sulfate exposure. 

7. Conform to ACI 310.1-20.  Class D aggregate exposure.  Level 2 Honed Surface polish. 

2.11 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.12 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure can 
support such loads. 
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B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, 
and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 

1. Class A, 1/8 inch for smooth-formed finished surfaces. 

2. Class B, 1/4 inch for rough-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  
Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 

2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 

G. Chamfer exterior corners and edges of permanently exposed concrete where indicated. 

H. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete. 

I. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 

J. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 

3.2 REMOVING AND REUSING FORMS 

A. General:  Formwork that do not support weight of concrete may be removed after cumulatively 
curing at not less than 50 deg F for 24 hours after placing concrete.  Concrete has to be hard 
enough to not be damaged by form-removal operations and curing and protection operations 
need to be maintained. 

1. Leave formwork for elements that supports weight of concrete in place until concrete has 
achieved its 28-day design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without 
loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or 
otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new 
form-release agent. 
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C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  
Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces 
unless approved by Professional. 

3.3 SHORES AND RESHORES 

A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and re-shoring. 

B. Plan sequence of removal of shores and re-shore to avoid damage to concrete.  Locate and 
provide adequate re-shoring to support construction without excessive stress or deflection. 

3.4 VAPOR RETARDERS 

A. Sheet Vapor Retarders:  Place, protect, and repair sheet vapor retarder according to 
ASTM E 1643 and manufacturer's written instructions. 

1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

3.5 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 
placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would 
reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and 
support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld 
crossing reinforcing bars. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 
minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset 
laps of adjoining sheet widths to prevent continuous laps in either direction.  Lace overlaps with 
wire. 

3.6 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations 
indicated or as approved by Professional. 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 
construction joints unless otherwise indicated.  Do not continue reinforcement through 
sides of strip placements of slabs. 
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2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete. 

3. Locate joints for slabs in the middle third of spans. 

4. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened 
or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows: 

1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when cutting 
action will not tear, abrade, or otherwise damage surface and before concrete develops 
random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete 
surface unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 
finished concrete surface where joint sealants, specified in Division 07 Section "Joint 
Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is 
required, lace or clip sections together. 

3.7 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items 
is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless approved 
by Professional. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture. 

C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures 
and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.  
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3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches into preceding layer.  Do not insert vibrators into lower layers of concrete that have 
begun to lose plasticity.  At each insertion, limit duration of vibration to time necessary to 
consolidate concrete and complete embedment of reinforcement and other embedded 
items without causing mixture constituents to segregate. 

D. Deposit and consolidate concrete for slabs in a continuous operation, within limits of construction 
joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface 
plane, before excess bleed water appears on the surface.  Do not further disturb slab 
surfaces before starting finishing operations. 

E. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on 
frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 

F. Hot-Weather Placement:  Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water 
or chopped ice may be used to control temperature, provided water equivalent of ice is 
calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete is 
Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.8 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defects repaired and patched.  Remove fins and other projections that exceed specified limits 
on formed-surface irregularities. 
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1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and 
defects.  Remove fins and other projections that exceed specified limits on formed-surface 
irregularities. 

1. Apply to concrete surfaces exposed to public view, or to be covered with a coating or 
covering material applied directly to concrete. 

3.9 FINISHING SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, re-straightening, and 
finishing operations for concrete surfaces.  Do not wet concrete surfaces except for polished 
concrete application. 

B. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or 
inaccessible to power driven floats.  Re-straighten, cut down high spots, and fill low spots.  Repeat 
float passes and re-straightening until surface is left with a uniform, smooth, granular texture. 

1. Apply float finish to surfaces to receive trowel finish. 

C. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by hand 
or power-driven trowel.  Continue troweling passes and re-straighten until surface is free of trowel 
marks and uniform in texture and appearance. 

1. Apply a trowel finish to surfaces exposed to view. 

2. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed 
anywhere on the surface does not exceed 1/4 inch. 

D. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere 
as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-
bristle broom perpendicular to main traffic route.  Coordinate required final finish with 
Professional before application. 

2. Provide smooth finish to exposed sides of stairs. 

E. Polished Finish: Provide polished finish in multi-step process to achieve finished product to match 
mock-up approved during submittal process. 

1. Provide course grinding to remove pits, blemishes, stains and light coatings. 

2. Complete specified aggregate exposure and sheen through fine grinding process. 

3. Provide internal impregnating sealer during polishing process. 

F. Colored Concrete Finish: Provide colored concrete in steel trowel finish with dry shake release 
agent. 
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1. Provide integral concrete coloring approved during submittal process. 

2. Provide steel trowel finish. 

3. Apply dry shake release agent of color approved during submittal and mock-up process. 

3.10 DRY-SHAKE COLOR HARDENERS 

A. Apply dry-shake color hardener at rate recommended by manufacturer and approved mock-up 
according to manufacturer's instructions. 

1. After initial floating, uniformly broadcast approximately two-thirds of dry-shake color 
hardener to concrete surface, allow to absorb moisture, and embed by floating. Allow 
excess bleed water to dissipate prior to applying dry-shake color hardener. 

2. Apply balance of dry-shake color hardener at right angles to first application and embed by 
floating. 

B. Do not add water to concrete surfaces. 

C. Uniformly broadcast pigmented powder release agent to concrete surfaces at rate recommended 
by manufacturer and according to manufacturer's instructions. 

3.11 STAMPING 

A. Stamp concrete surfaces according to manufacturer's instructions. 

B. Mat Stamping: While concrete is plastic, accurately align stamp mats in sequence and uniformly 
press into concrete to produce imprint pattern, texture, and depth of imprint, according to 
manufacturer's instructions. Remove stamps from concrete immediately. 

C. Stamp edges and surfaces unable to be imprinted with stamp mat with flexible stamping mats. 

D. Remove unembedded pigmented powder release agent after interval recommended by 
manufacturer and according to manufacturer's instructions.  Pressure wash surfaces according 
to manufacturer's instructions without damaging decorative concrete. 

3.12 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures after work of other trades is in 
place unless otherwise indicated.  Mix, place, and cure concrete, as specified, to blend with in-
place construction.  Provide other miscellaneous concrete filling indicated or required to complete 
the Work. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green 
and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 

3.13 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather 
protection during curing. 



Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 03 30 00 
 

Cast-In-Place Concrete 
Section 03 30 00    Page 14 

B. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces.  If forms remain during curing period, moist cure after loosening 
forms.  If removing forms before end of curing period, continue curing for the remainder of the 
curing period. 

C. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 
following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete 
surfaces and edges with 12-inch lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover 
for curing concrete, placed in widest practicable width, with sides and ends lapped at least 
12 inches, and sealed by waterproof tape or adhesive.  Cure for not less than seven days.  
Immediately repair any holes or tears during curing period using cover material and 
waterproof tape. 

3.14 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least one month(s).  Do not fill joints until 
construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces 
of joint clean and dry. 

C. Install semi-rigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.  
Overfill joint and trim joint filler flush with top of joint after hardening. 

3.15 CONCRETE SURFACE REPAIRS 

A. Defective Concrete:  Repair and patch defective areas when approved by Professional.  Remove 
and replace concrete that cannot be repaired and patched to Professional's approval. 

B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part Portland cement to two 
and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling 
and placing. 

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch in any dimension to solid concrete.  Limit cut depth to 3/4 inch.  Make edges of 
cuts perpendicular to concrete surface.  Clean, dampen with water, and brush-coat holes 



Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 03 30 00 
 

Cast-In-Place Concrete 
Section 03 30 00    Page 15 

and voids with bonding agent.  Fill and compact with patching mortar before bonding agent 
has dried.  Fill form-tie voids with patching mortar or cone plugs secured in place with 
bonding agent. 

2. Repair defects on surfaces exposed to view by blending white Portland cement and 
standard Portland cement so that, when dry, patching mortar will match surrounding color.  
Patch a test area at inconspicuous locations to verify mixture and color match before 
proceeding with patching.  Compact mortar in place and strike off slightly higher than 
surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and structural 
performance as determined by Professional. 

D. Repairing Unformed Surfaces:  Test unformed surfaces for finish and verify surface tolerances 
specified for each surface.  Correct low and high areas.  Test surfaces sloped to drain for trueness 
of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects.  Surface defects include spalls, pop-outs, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Correct localized low areas during or immediately after completing surface finishing 
operations by cutting out low areas and replacing with patching mortar.  Finish repaired 
areas to blend into adjacent concrete. 

4. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete.  Remove defective areas with clean, 
square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.  
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.  Mix 
patching concrete of same materials and mixture as original concrete except without 
coarse aggregate.  Place, compact, and finish to blend with adjacent finished concrete.  
Cure in same manner as adjacent concrete. 

5. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose 
particles.  Dampen cleaned concrete surfaces and apply bonding agent.  Place patching 
mortar before bonding agent has dried.  Compact patching mortar and finish to match 
adjacent concrete.  Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Professional's approval, using epoxy adhesive 
and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Professional's 
approval. 

3.16 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Comply with Section 01 40 00 Quality Control Testing Services. 

B. Inspections: 
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1. Steel reinforcement placement. 

2. Headed bolts and studs. 

3. Verification of use of required design mixture. 

4. Concrete placement, including conveying and depositing. 

5. Curing procedures and maintenance of curing temperature. 

6. Verification of concrete strength before removal of shores and forms from slabs. 

C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain at least one composite sample for each 50 cu. yd. or fraction 
thereof of each concrete mixture placed each day. 

a. When frequency of testing will provide fewer than five compressive-strength tests 
for each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 

2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mixture.  Perform additional 
tests when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; one test for each 
composite sample, but not less than one test for each day's pour of each concrete mixture. 

4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 
40 deg F and below and when 80 deg F and above, and one test for each composite 
sample. 

5. Compression Test Specimens:  ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for each 
composite sample. 

b. Cast and field cure two sets of two standard cylinder specimens for each composite 
sample. 

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-cured 
specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 7 days and one set of two specimens 
at 28 days. 

b. A compressive-strength test shall be the average compressive strength from a set 
of two specimens obtained from same composite sample and tested at age 
indicated. 

7. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete. 
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8. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive strength 
and no compressive-strength test value falls below specified compressive strength by more 
than 500 psi. 

a. If the structural members are accepted on the basis of tests other than the original 
cylinder tests, the Contractor shall compensate the owner one hundred ($100) 
dollars per cubic yard for each on hundred pounds per square inch below the 
specified strength.  The original laboratory-cured 28 day test cylinder results only 
shall be used to determine the difference between specified and furnished strengths. 

9. Test results shall be reported in writing to Professional, concrete manufacturer, and 
Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete 
testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests. 

10. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Professional but will not be used as sole basis for approval or rejection of 
concrete. 

11. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Professional.  Testing and inspecting 
agency may conduct tests to determine adequacy of concrete by cored cylinders complying 
with ASTM C 42/C 42M or by other methods as directed by Professional. 

12. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

13. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents. 

D. Measure slab flatness and levelness according to ASTM E 1155 within 24 hours of finishing. 

END OF SECTION 
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DOCUMENT 04 72 00 

CAST STONE MASONRY 
 
PART 1 GENERAL 

1.1 SECTION INCLUDES: 

A. Cast Stone shown on architectural drawings and as described in this specification. 

1.2 RELATED SECTIONS 

A. Section – 01 60 00 – Product Requirements. 

B. Section 07 25 00 – Weather Barriers. 

C. Section – 07 90 05 – Joint Sealers. 

1.3 REFERENCES 

A. ASTM C 33 – Standard Specification for Concrete Aggregates. 

B. ASTM C 150 - Standard Specification for Portland Cement. 

C. ASTM C 595 – Blended Cement 

D. ASTM C 1157 – Hydraulic Cement 

E. ASTM C 173 - Standard Test Method for Air Content of Freshly Mixed Concrete by the Volume 
Method. 

F. ASTM C 231 - Standard Test Method for Air Content of Freshly Mixed Concrete by the 
Pressure Method. 

G. ASTM C 260 - Standard Specification for Air-Entrained Admixtures for Concrete. 

H. ASTM C 270 - Standard Specification for Mortar for Unit Masonry. 

I. ASTM C 426 – Standard Test Method for Linear Shrinkage of Concrete Masonry Units. 

J. ASTM C 494/C 494M - Standard Specification for Chemical Admixtures for Concrete. 

K. ASTM C 618 – Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use 
as a Mineral Admixture in Concrete. 

L. ASTM C 666 – Standard Test Method for Resistance of Concrete to Rapid Freezing and 
Thawing. 

M. ASTM C 979 - Standard Specification for Coloring Pigments for Integrally Pigmented Concrete. 

N. ASTM C 989 – Standard Specification for Ground Granulated Blast-Furnace Slag for Use in 
Concrete. 

O. ASTM C 1116 – Standard Specification for Fiber Reinforced Concrete and Shotcrete. 

P. ASTM C 1194 - Standard Test Method for Compressive Strength of Architectural Cast Stone. 

Q. ASTM C 1195 - Standard Test Method for Absorption of Architectural Cast Stone. 

R. ASTM C 1364 - Standard Specification for Architectural Cast Stone. 

S. ASTM D 2244 – Standard Test Method for Calculation of Color Differences from Instrumentally 
Measured Color Coordinates. 
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T. Cast Stone Institute Technical Manual (Current Edition). 

1.4 DEFINITIONS 

A. Cast Stone - a refined architectural concrete building unit manufactured to simulate natural cut 
stone, used in Division 4 masonry applications. 

B. Dry Cast – manufactured from zero slump concrete. 
1. Vibrant Dry Tamp (VDT) casting method: Vibratory ramming of earth moist, zero-slump 

concrete against a rigid mold until it is densely compacted. 
2. Machine casting method: Manufactured from earth moist, zero-slump concrete compacted 

by machinery using vibration and pressure against a mold until it becomes densely 
consolidated. 

C. Wet Cast – manufactured from measurable slump concrete. 
1. Wet casting method: manufactured from measurable slump concrete and vibrated into a 

mold until it becomes densely consolidated. 

1.5 SUBMITTAL PROCEDURES 

A. Comply with Section 01 60 00 – Product Requirements. 

B. Samples: Submit 12 inch X 12 inch color board with pieces of the Cast Stone that are 
representative of the general range of finish and color proposed to be furnished for the project. 

C. Test results: Submit manufacturers test results conforming to specified requirements of Cast 
Stone previously made by the manufacturer. 

D. Shop Drawings: Submit manufacturers shop drawings including profiles, cross-sections, 
reinforcement, exposed faces, arrangement of joints, anchoring methods, anchors, annotation 
of stone types and their location. 

E. Certification: Submit valid Cast Stone Institute Plant Certification. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: 
1. Cast Stone shall be produced in a plant certified by the Cast Stone Institute. 
2. Manufacturer shall have sufficient plant facilities to produce the shapes, quantities and size 

of Cast Stone required in accordance with the project schedule. 

B. Standards: Comply with the requirements of the Cast Stone Institute Technical Manual and the 
project specifications. Where a conflict may occur, the contract documents shall prevail. 

PART 2 PRODUCTS - NOT USED 

2.1 ARCHITECTURAL CAST STONE 

A. Comply with ASTM C 1364. 

B. Physical properties: Provide the following: 
1. Compressive Strength - ASTM C 1194: 6,500 psi minimum for products at 28 days. 
2. Absorption - ASTM C 1195: 6% maximum by the cold water method. 
3. Air Content – ASTM C 173 or C 231, for wet cast product shall be 4-8% for units exposed to 

freeze-thaw environments. Air entrainment is not required for VDT products. 
4. Freeze-thaw – ASTM C 1364: The CPWL shall be less than 5% after 300 cycles of freezing 

and thawing. 
5. Linear Shrinkage – ASTM C 426: Shrinkage shall not exceed 0.065%.  
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2.2 Raw Materials 

A. Portland cement – Type I or Type III, white and/or grey, ASTM C 150. 

B. Coarse aggregates - Granite, quartz or limestone, ASTM C 33, except for gradation, and are 
optional for the VDT casting method. 

C. Fine aggregates - Manufactured or natural sands, ASTM C 33, except for gradation. 

D. Colors: Inorganic iron oxide pigments, ASTM C 979 except that carbon black pigments shall 
not be used. 

E. Admixtures- Comply with the following: 
1. ASTM C 260 for air-entraining admixtures. 
2. ASTM C 494/C 495M Types A - G for water reducing, retarding, accelerating and high range 

admixtures. 
3. Other admixtures: Integral water repellents and other chemicals, for which no ASTM 

Standard exists, shall be previously established as suitable for use in concrete by proven 
field performance or through laboratory testing. 

4. ASTM C 618 mineral admixtures of dark and variable colors shall not be used in surfaces 
intended to be exposed to view. 

5. ASTM C 989 granulated blast furnace slag may be used to improve physical properties. 
Tests are required to verify these features. 

F. Water – Potable. 

G. All anchors, dowels and other anchoring devices and shims as recommended by stone 
manufacturer, shall be standard building stone anchors commercially available in a non-
corrosive material such as zinc plated, galvanized steel, brass, or stainless steel Type 302 or 
304. 

2.3 COLOR AND FINISH 

A. Prestige Stone Products, Buck Country, Weatherledge.. 

B. All surfaces intended to be exposed to view shall have a fine-grained texture similar to natural 
stone, complying with ASTM C1364, with no air voids in excess of 1/32 in. and the density 
of such voids shall be less than 3 occurrences per any 1 in.2 and not obvious under direct 
daylight illumination at a 5 ft distance. 

C. Units shall exhibit a texture approximately equal to the approved sample when viewed under 
direct daylight illumination at a 5 ft distance. 
1. ASTM D 2244 permissible variation in color between units of comparable age subjected to 

similar weathering exposure. 
2. Total color difference – not greater than 6 units. 
3. Total hue difference – not greater than 2 units. 

D. Chipping resulting from shipment and delivery shall be grounds for rejection at the sole 
discretion of the Architect.  Minor chips shall not be obvious under direct daylight illumination.. 

E. The occurrence of crazing or efflorescence shall constitute a cause for rejection. 

F. Remove cement film, if required, from exposed surfaces prior to packaging for shipment.  
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2.4 CURING 

A. Cure units in a warm curing chamber approximately 100ºF (37.8ºC) at 95 percent relative 
humidity for approximately 12 hours, or cure in a 95 percent moist environment at a minimum 
70ºF (21.1ºC) for 16 hours after casting. Additional yard curing at 95 percent relative humidity 
shall be 350 degree-days (i.e. 7 days @ 50°F (10°C) or 5 days @ 70°F (21°C)) prior to 
shipping. Form cured units shall be protected from moisture evaporation with curing blankets or 
curing compounds after casting. 

2.5 MANUFACTURING TOLERANCES 

B. Cross section dimensions shall not deviate by more than ±1/8 in. from approved dimensions. 
C. Length of units shall not deviate by more than length/360 or ±1/8 in., whichever is greater, not 

to exceed ±1/4 in. 
1. Maximum length of any unit shall not exceed 15 times the average thickness of such unit 

unless otherwise agreed by the manufacturer. 

D. Warp, bow or twist of units shall not exceed length/360 or ±1/8 in., whichever is greater. 

E. Location of dowel holes, anchor slots, flashing grooves, false joints and similar features – On 
formed sides of unit, 1/8 in., on unformed sides of unit, 3/8 in. maximum deviation. 

2.6 PRODUCTION QUALITY CONTROL 

A. Testing. 
1. Test compressive strength and absorption from specimens taken from every 500 cubic feet 

of product produced. 
2. Perform tests in accordance ASTM C 1194 and C 1195. 
3. Have tests performed by an independent testing laboratory every six months. 
4. New and existing mix designs shall be tested for strength and absorption compliance prior to 

producing units. 
5. Retain copies of all test reports for a minimum of two years. 

2.7 DELIVERY, STORAGE AND HANDLING 

A. Mark production units with the identification marks as shown on the shop drawings. 

B. Package units and protect them from staining or damage during shipping and storage. 

C. Provide an itemized list of product to support the bill of lading. 

PART 3 EXECUTION 

3.1 PREINSTALLATION INSPECTION 

A. Installing contractor shall check Cast Stone materials for fit and finish prior to installation. 
Unacceptable units shall not be set. 

3.2 SETTING TOLERANCES 

A. Comply with Cast Stone Institute Technical Manual. 

B. Set stones 1/16 in. or less, within the plane of adjacent units. 

C. Joints, plus - 1/16 in., minus - 1/16 in.   
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3.3 JOINTING 

A. Joint size:  
1. At stone/brick joints 3/8 in. 
2. At stone/stone joints in vertical position 3/8 in. 
3. Stone/stone joints exposed on top 3/8 in. 

B. Joint materials: 
1. Mortar, Type N, ASTM C 270. 
2. Use a full bed of mortar at all bed joints. 

C. Flush vertical joints full with mortar. 
1. Leave all joints with exposed tops or under relieving angles open for sealant. 
2. Leave head joints in copings and projecting components open for sealant. 

3.4 SETTING 

A. Drench units with clean water prior to setting. 

B. Set units in full bed of mortar, unless otherwise detailed. 

C. Rake mortar joints 3/4 in. in for pointing. 

D. Remove excess mortar from unit faces immediately after setting. 

E. Tuck point unit joints to a slight concave profile. 

3.5 JOINT PROTECTION 

A. Comply with requirements of Section 07 90 00. 

B. Prime ends of units, insert properly sized backing rod and install required sealant of color to 
match stone. 

3.6 REPAIR AND CLEANING 

A. Repair chips with touchup materials furnished by manufacturer and as acceptable to Architect. 

B. Saturate units to be cleaned prior to applying an approved masonry cleaner. 

C. Consult with manufacturer for appropriate cleaners. 

3.7 INSPECTION AND ACCEPTANCE 

A. Inspect finished installation according to Cast Stone Institute Technical Bulletin #36. 

B. Do not field apply water repellent until repair, cleaning, inspection and acceptance is 
completed. 

3.8 WATER REPELLENT 

A. Apply water repellent in accordance with Cast Stone Institute Technical Bulletin #35 or water 
repellent manufacturer’s directions. 

 

END OF SECTION 
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SECTION 05 50 00 
METAL FABRICATIONS 

 
PART 1 GENERAL 

 
1.1 SECTION INCLUDES 

A. Shop fabricated steel and metal items, including: 
1. Ladders 
2. Toilet Partition Suspension Members 
3. Structural supports for miscellaneous attachments 

 
1.2 RELATED REQUIREMENTS 

A. Section 03 30 00 - Cast-in-Place Concrete: Placement of metal fabrications in concrete. 

B. Section 09 90 00 - Painting and Coating: Paint finish. 
 
1.3 REFERENCE STANDARDS 

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014. 

B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless; 2012. 

C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products; 2015. 

D. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware; 2009. 

E. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi 
Minimum Tensile Strength; 2014. 

F. ASTM A325M - Standard Specification for Structural Bolts, Steel, Heat Treated 830 MPa 
Minimum Tensile Strength (Metric); 2014. 

G. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon 
Steel Structural Tubing; 2014. 

H. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 
American Welding Society; 2012. 

I. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2015. 

J. NOMMA Guideline 1 - Joint Finishes 

K. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; Society for Protective Coatings; 
1999 (Ed. 2004). 

L. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); Society for 
Protective Coatings; 2002 (Ed. 2004). 

M. SSPC-SP 2 - Hand Tool Cleaning; Society for Protective Coatings; 1982 (Ed. 2004). 
 
1.4 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. 
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1. Indicate welded connections using standard AWS A2.4 welding symbols. Indicate net 
weld lengths. 

C. Welders' Certificates: Submit certification for welders employed on the project, verifying AWS 
qualification within the previous 12 months. 

 
1.5 QUALITY ASSURANCE 

A. Finish joints in accordance with NOMMA Guideline 1. 
 
1.6 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements. 

B. Accept metal fabrications on site in labeled shipments. Inspect for damage. 

C. Protect metal fabrications from damage by exposure to weather. 
 
 
PART 2 PRODUCTS 

 
2.1 MATERIALS - STEEL 

A. Steel Sections: ASTM A 36/A 36M. 

B. Steel Tubing: ASTM A501/A501M hot-formed structural tubing. 

C. Steel Plates: ASTM A 36/A 36M. 

D. Pipe: ASTM A 53/A 53M, Grade B Schedule 40, black finish. 

E. Slotted Channel Framing: ASTM A 653, Grade 33 Structural quality with galvanized coating. 

F. Bolts, Nuts, and Washers: 
1. Bolts: ASTM A 325; Type 1 
2. Nuts: ASTM A 563 heavy hex type 
3. Washers: ASTM F 436; Type 1 

G. Welding Materials: AWS D1.1/D1.1M; type required for materials being welded. 

H. Shop and Touch-Up Primer: SSPC-Paint 15, Type 1, complying with VOC limitations of 
authorities having jurisdiction. 
1. Color: Red Oxide, or Gray where structural steel is specified to be provided with Gray 

primer. 

I. Touch-Up Primer for Galvanized Surfaces: SSPC-Paint 20, Type I - Inorganic, complying with 
VOC limitations of authorities having jurisdiction. 

2.2 FABRICATION 

A. Fit and shop assemble items in largest practical sections, for delivery to site. 

B. Fabricate items with joints tightly fitted and secured. 

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. Supply components required for anchorage of fabrications. Fabricate anchors and related 
components of same material and finish as fabrication, except where specifically noted 
otherwise. 
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2.3 FABRICATED ITEMS 

A. Toilet Partition Suspension Members: steel angle sections, prime painted of size required to 
support partition supports.. 

B. Other Structural Supports: Steel sections, shape and size as indicated on drawings required 
to support applied loads with maximum deflection of 1/240 of the span; prime paint, one coat. 

 
2.4 FINISHES - STEEL 

A. Prime paint steel items. 
1. Exceptions: Galvanize items to be embedded in concrete or masonry and items as 

specified in drawings.. 
2. Exceptions: Do not prime surfaces in direct contact with concrete, where field welding is 

required, and items to be covered with sprayed fireproofing. 

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. 

F. Galvanizing of Non-structural Items: Galvanize after fabrication to ASTM A 123/A 123M 
requirements; minimum 2.0 oz/sq ft coating thickness. 

G. Galvanizing for Fasteners, Connectors and Anchors: Hot-Dipped Galvanizing to ASTM A 
153/A 153M. 

 
2.5 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. 
 
 
PART 3  EXECUTION 

 
3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Verify that field conditions are acceptable and are ready to receive work. 
 
3.2 PREPARATION 

A. Clean and strip primed steel items to bare metal where site welding is required. 

B. Supply setting templates to the appropriate entities for steel items required to be cast into 
concrete or embedded in masonry. 

 
3.3 INSTALLATION 

A. Install items plumb and level, accurately fitted, free from distortion or defects. 
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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, abrasions, and surfaces not shop primed or galvanized, except 
surfaces to be in contact with concrete. 

 
3.4 TOLERANCES 

A. Maximum Variation From Plumb: 1/4 inch per story or for every 12 ft in height whichever is 
greater, non-cumulative. 

B. Maximum Offset From True Alignment: 1/4 inch. 

C. Maximum Out-of-Position: 1/4 inch. 
 
3.5 FIELD QUALITY CONTROL 

A. Welding: Inspect welds in accordance with AWS D1.1. 
 

END OF SECTION 
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DOCUMENT 06 10 00 

ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Framing with dimension lumber. 
2. Wood blocking and nailers. 

1.3 DEFINITIONS 

A. Dimension Lumber:  Lumber of 2 inches nominal or greater but less than 5 inches nominal in 
least dimension. 

B. Lumber grading agencies, and the abbreviations used to reference them, include the following: 
1. Retain only those grading agencies referenced in this Section. 
2. NELMA:  Northeastern Lumber Manufacturers' Association. 
3. NLGA:  National Lumber Grades Authority. 
4. WCLIB:  West Coast Lumber Inspection Bureau. 
5. WWPA:  Western Wood Products Association. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-
retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation.  
Protect lumber from weather by covering with waterproof sheeting, securely anchored.  Provide 
for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 
1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified.  Where actual sizes are indicated, they are minimum dressed 
sizes for dry lumber. 

3. Provide dressed lumber, S4S, unless otherwise indicated. 



Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 06 10 00 
 

Rough Carpentry 
Section 06 10 00    Page 2 

B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2. 
1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 

arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 
material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application:  Treat items indicated on Drawings, and the following: 
1. Wood sills, sleepers, blocking, stripping, and similar concealed members in contact with 

masonry or concrete. 

2.3 DIMENSION LUMBER FRAMING 

A. Joists, Rafters, and Other Framing Not Listed Above:  Construction or No. 2 grade unless noted 
otherwise. 
1. Species: 

a. Spruce-pine-fir; NLGA. 

2.4 PLYWOOD BACKING BOARDS AND SHEET ROOF DECKING 

A. Equipment Backing Panels:  DOC PS 1, Exterior, C-C Plugged, in thickness indicated or, if not 
indicated, not less than 3/4-inch nominal thickness. 
1. Provide painted finish on all exposed faces and sides of backing boards of color to match 

wall finish backing board is applied. 
2. Secure backing boards to wall framing or solid blocking with screws of proper length.  

Provide at 16 inches o.c. at perimeter and 32 inches o.c. in field. 

2.5 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 
1. Blocking. 
2. Nailers. 

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber and any of the 
following species:  
1. Spruce-pine-fir; NLGA. 
2. Eastern softwoods; NELMA. 

C. For concealed boards, provide lumber with 19 percent maximum moisture content and any of 
the following species and grades: 
1. Spruce-pine-fir (south) or spruce-pine-fir; Construction or No. 2 Common grade; NELMA, 

NLGA, WCLIB, or WWPA. 

D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber 
of any species may be used provided that it is cut and selected to eliminate defects that will 
interfere with its attachment and purpose. 



Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 06 10 00 
 

Rough Carpentry 
Section 06 10 00    Page 3 

E. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work. 

2.6 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this article for material and manufacture. 
1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 

treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

C. Power-Driven Fasteners:  NES NER-272. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

B. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim. 
1. Provide metal clips for fastening gypsum board at corners and intersections where 

framing or blocking does not provide a surface for fastening edges of panels.  Space clips 
not more than 16 inches o.c. 

C. Sort and select lumber so that natural characteristics will not interfere with installation or with 
fastening other materials to lumber.  Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement. 

D. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 
1. Use inorganic boron for items that are continuously protected from liquid water. 
2. Use copper naphthenate for items not continuously protected from liquid water. 

E. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 
1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

F. Use steel screws unless otherwise indicated.  Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials.  
Make tight connections between members.  Install fasteners without splitting wood.  Drive 
screws snug and flush, but do not countersink unless otherwise indicated. 

3.2 PROTECTION 

A. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes 
sufficiently wet that moisture content exceeds that specified, apply EPA-registered borate 
treatment.  Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 
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SECTION 06 13 00 
 

HEAVY TIMBER CONSTRUCTION 

PART  1  GENERAL 

1.1  SECTION INCLUDES 

A.  Kiln-dried structural timbers. 

1.2  RELATED SECTIONS 

A.  Section 06 10 00 - Rough Carpentry. 

B.  Section 06 15 00 - Wood Decking. 

C.  Section 06 17 53 - Shop-Fabricated Wood Trusses. 

1.3  REFERENCES 

A.  AITC 108 - Standard for Heavy Timber Construction. 

1.4  SUBMITTALS 

A.  Submit under provisions of Section 01 30 00. 

B.  Product Data:  Manufacturer's data sheets on each product to be used, including: 
1.  Technical data indicating compliance with specifications and standards. 
2.  Storage and handling requirements and recommendations. 
3.  Installation methods. 

1.5  QUALITY ASSURANCE 

A.  Manufacturer Qualifications: Company specializing in providing products of the type 
specified in this section, with minimum of 5 years documented experience with products in 
use. 

B.  Manufacturing Standard: Conform to AITC A108. 

C.  Labeling Requirements: Each length of lumber shall be stamped at the mill indicating 
certification mark, mill identification, grade name, and inspection certificate. All labels shall 
be placed on surfaces where it will not be exposed to view when installed. 

1.6  PERFORMANCE REQUIREMENTS 

A.  Design Wind Pressure: As indicated on the Drawings. 

1.7  DELIVERY, STORAGE, AND HANDLING 

A.  Store products under cover and protected from the weather until ready for installation. 

B.  Package products to stay clean until installation. 

1.8  PROJECT CONDITIONS 

A.  Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results.  Do not install products under 
environmental conditions outside manufacturer's absolute limits. 
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PART  2  PRODUCTS 

2.1  MATERIALS 

A.  Kiln Dried Timbers:  Douglas fir, grade #1&Btr, FOHC (free of heart center); kiln-dried to 19 
percent or less 1 inch from all surfaces utilizing computer-controlled low-pressure steam 
system or microwave. 
1.  Finish:  Rougherhead 4 sides. 

a.  Nominal Size:  3x10. 
b.  Nominal Size:  3x12. 
c.  Nominal Size:  4x4. 
d.  Nominal Size:  4x6. 
e.  Nominal Size:  4x8. 
f.  Nominal Size:  4x10. 
g.  Nominal Size:  4x12. 
h.  Nominal Size:  6x6. 
i.  Nominal Size:  6x8. 
j.  Nominal Size:  6x10. 
k.  Nominal Size:  6x12. 
l.  Nominal Size:  6x14. 
m.  Nominal Size:  6x16. 
n.  Nominal Size:  8x8. 
o.  Nominal Size:  8x10. 
p.  Nominal Size:  8x12. 
q.  Nominal Size:  8x14. 
r.  Nominal Size:  8x16. 
s.  Nominal Size:  10x10. 
t.  Nominal Size:  10x12. 
u.  Nominal Size:  12x12. 

B.  Connectors and Fasteners:  Refer to specification section 05 50 00 – Metal Fabrications. 

C.  Fabrication:  Shop fabricate timbers to the greatest extent practical, including predrilling. 

PART  3  EXECUTION 

3.1  EXAMINATION 

A.  Do not begin installation until substrates have been properly prepared. 

3.2  INSTALLATION 

A.  Erect timbers true and plumb, and in accordance with approved shop drawings. 

B.  Repair or replace damaged timbers before Substantial Completion. 
 

END OF SECTION 
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SECTION 06 15 00 

WOOD DECKING 
 

PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions apply to this Section. 

 
1.2 SUMMARY 

A. Section Includes: 
1. Laminated wood decking. 

 
B. Related Sections: 

1. 06 17 53 Shop Fabricated Wood Trusses 
 

1.3 SUBMITTALS 
 

A. Product Data: For each type of product indicated. 
1. For preservative-treated wood products, include chemical treatment 

manufacturer's written instructions for handling, storing, installing, and 
finishing treated material. 

 
1.4 DELIVERY, STORAGE, AND HANDLING 

 
A. Schedule delivery of wood decking to avoid extended on-site storage and to 

avoid delaying the Work. 
 

B. Store materials under cover and protected from weather and contact with damp or 
wet surfaces. Provide for air circulation within and around stacks and under 
temporary coverings. Stack wood decking with surfaces that are to be exposed in 
the final Work protected from exposure to sunlight. 

 
 
PART 2 - PRODUCTS 

 
2.1 WOOD DECKING, GENERAL 

 
A. General: Comply with applicable grading rules of inspection agencies SPIB 

or WWPA. 
B. Certified Wood: Wood decking shall be produced from wood obtained from 

forests certified by an FSC-accredited certification body to comply with FSC 
STD-01-001, "FSC Principles and Criteria for Forest Stewardship." 

 
C. Moisture Content: Provide wood decking with 15 percent maximum 

moisture content at time of dressing. 
 

2.2 ORIENTED STRAND BOARD DECKING 
A. Manufactured from waterproof heat-cured adhesive wood strands 

arranged in cross-oriented layers. 
1. Thickness: 19/32", 23/32". 
2. Panel sizes: 4’ x 8’, and 4’ x 10’. 
3. Edges: Tongue and groove. 
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2.3 GLUED-LAMINATED WOOD DECKING 
 

A. Face Species: Southern Yellow Pine. 
 

B. Decking Nominal Size:4’-0” x 8’-0” sheet goods of thickness identified on 
drawings. 

 
C. Face Surface: Smooth sanded. 

 
D. Standard Pattern:  Bull Nose, or Channel Groove. 

 
E. Moisture Content: not to exceed 15% at time of manufacture. 

 
F. Laminating Adhesive: Wet-use type complying with ASTM D 2559. 

1. Adhesives shall contain no urea-formaldehyde resins. 
 
2.4 ACCESSORY MATERIALS 

 
A. Fasteners for Glued-Laminated Decking: Provide fastener size and type complying 

with requirements in "Installation" Article for installing laminated decking. 
 
 
PART 3 - EXECUTION 

 
3.1 EXAMINATION 

 
A. Examine walls and support framing in areas to receive wood decking for compliance 

with installation tolerances and other conditions affecting performance of wood 
decking. 

 
B. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
3.2 INSTALLATION 

 
A. Install wood decking to comply with referenced decking standard. 

1. Locate end joints for controlled random lay-up, simple span, two span. 
B. Apply joint sealant to seal roof decking at exterior walls at the following locations: 

1. Between decking and supports located at exterior walls. 
2. Between decking and exterior walls that butt against underside of decking. 
3. Between tongues and grooves of decking over exterior walls and supports at 

exterior walls. 
 
3.3 ADJUSTING 

 
A. Repair damaged surfaces and finishes after completing erection. Replace 

damaged decking if repairs are not approved by Architect. 
 
3.4 PROTECTION 

 
A. Provide temporary waterproof covering as the Work progresses to protect roof decking 

until roofing is applied. 
 
 

END OF SECTION 
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SECTION 06 17 53 

SHOP-FABRICATED WOOD TRUSSES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Wood roof trusses. 
2. Wood truss bracing. 
3. Metal truss accessories. 

1.2 RELATED DOCUMENTS 

A. Section 06 10 00 - Rough Carpentry. 

B. Section 06 15 00 - Wood Decking. 

C. Section 07 31 13 - Asphalt Shingles. 

D. Sesction 07 31 30 – Polymeric Shingles. 

E. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.3 DEFINITIONS 

A. Metal-Plate-Connected Wood Trusses:  Planar structural units consisting of metal-plate-connected 
members fabricated from dimension lumber and cut and assembled before delivery to Project site. 

1.4 SUBMITTALS 

A. Shop Drawings:  Provide shop drawings for installed products indicated to comply with design 
loads.  Include structural analysis data signed and sealed by a qualified professional engineer, in 
the jurisdiction of the project and responsible for their preparation. 

B. Show fabrication and installation details for trusses. 
1. Show location, pitch, span, camber, configuration, and spacing for each type of truss required. 
2. Indicate sizes, stress grades, and species of lumber. 
3. Indicate locations of permanent bracing required to prevent buckling of individual truss 

members due to design loads. 
4. Indicate locations, sizes, and materials for permanent bracing required to prevent buckling of 

individual truss members due to design loads. 
5. Indicate type, size, material, finish, design values, orientation, and location of metal connector 

plates. 
6. Show splice details and bearing details. 

C. Delegated-Design Submittal:  For metal-plate-connected wood trusses indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. Including connections to the 
structure where indicated on the drawings. 

D. Material Certificates:  For dimension lumber specified to comply with minimum specific gravity.  
Indicate species and grade selected for each use and specific gravity. 

E. Product Certificates:  For metal-plate-connected wood trusses, signed by officer of truss fabricating 
firm. 

F. Evaluation Reports:  For the following, from ICC-ES: 
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1. Metal-plate connectors. 
2. Metal truss accessories. 

1.5 QUALITY ASSURANCE 

A. Metal Connector-Plate Manufacturer Qualifications:  A manufacturer that is a member of TPI and 
that complies with quality-control procedures in TPI 1 for manufacture of connector plates. 
1. Manufacturer's responsibilities include providing professional engineering services needed to 

assume engineering responsibility. 
2. Engineering Responsibility:  Preparation of Shop Drawings and comprehensive engineering 

analysis by a qualified professional engineer in the jurisdiction of the project. 

B. Fabricator Qualifications:  Shop that participates in a recognized quality-assurance program that 
complies with quality-control procedures in TPI 1 and that involves third-party inspection by an 
independent testing and inspecting agency acceptable to Architect and authorities having 
jurisdiction. 

C. Testing Agency Qualifications:  For testing agency providing classification marking for fire-retardant 
treated material, an inspection agency acceptable to authorities having jurisdiction that periodically 
performs inspections to verify that the material bearing the classification marking is representative 
of the material tested. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Handle and store trusses to comply with recommendations in TPI BCSI, "Building Component 
Safety Information: Guide to Good Practice for Handling, Installing, Restraining, & Bracing Metal 
Plate Connected Wood Trusses." 
1. Store trusses flat, off of ground, and adequately supported to prevent lateral bending. 
2. Protect trusses from weather by covering with waterproof sheeting, securely anchored. 
3. Provide for air circulation around stacks and under coverings. 

B. Inspect trusses showing discoloration, corrosion, or other evidence of deterioration.  Discard and 
replace trusses that are damaged or defective. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Engage a qualified professional engineer to design metal-plate-connected 
wood trusses. 

B. Structural Performance:  Provide metal-plate-connected wood trusses capable of withstanding 
design loads within limits and under conditions indicated.  Comply with requirements in TPI 1 unless 
more stringent requirements are specified below. 
1. Design Loads:  As indicated. 
2. Maximum Deflection Under Design Loads: 

a. Roof Trusses:  Vertical deflection of 1/360 of span, or 7/8” max. 

C. Comply with applicable requirements and recommendations of the following publications: 
1. TPI 1, "National Design Standard for Metal Plate Connected Wood Truss Construction." 
2. TPI DSB, "Recommended Design Specification for Temporary Bracing of Metal Plate 

Connected Wood Trusses." 
3. TPI BCSI, "Building Component Safety Information:  Guide to Good Practice for Handling, 

Installing, Restraining, & Bracing Metal Plate Connected Wood Trusses." 

D. Wood Structural Design Standard:  Comply with applicable requirements in AF&PA's "National 
Design Specifications for Wood Construction" and its "Supplement." 

2.2 DIMENSION LUMBER 
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A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is 
indicated, provide lumber that complies with the applicable rules of any rules writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the ALSC 
Board of Review to inspect and grade lumber under the rules indicated. 
1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Provide dressed lumber, S4S. 
3. Provide dry lumber with 15 percent maximum moisture content at time of dressing. 

B. Minimum Chord Size for Roof Trusses:  2 by 4 inches nominal for top chords.  Size bottom chord 
for floor loading specified on drawings, Where not specified provide minimum 40 pounds per square 
foot live load. 

C. Permanent Bracing:  Provide wood bracing that complies with requirements for miscellaneous 
lumber in Section 06 10 00 "Rough Carpentry." 

2.3 METAL CONNECTOR PLATES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products 
that may be incorporated into the Work include, but are not limited to, the following: 
1. Alpine Engineered Products, Inc.; an ITW company. 
2. Cherokee Metal Products, Inc.; Masengill Machinery Company. 
3. CompuTrus, Inc. 
4. Eagle Metal Products. 
5. Jager Building Systems, Inc.; a Tembec/SGF Rexfor company. 
6. MiTek Industries, Inc.; a subsidiary of Berkshire Hathaway Inc. 
7. Robbins Engineering, Inc. 
8. Truswal Systems Corporation; an ITW company. 

B. Source Limitations:  Obtain metal connector plates from single manufacturer. 

C. General:  Fabricate connector plates to comply with TPI 1. 

D. Hot-Dip Galvanized-Steel Sheet:  ASTM A 653/A 653M; Structural Steel (SS); G60 (Z180) coating 
designation; and not less than 0.036 inch (0.9 mm) thick. 
1. Use for interior locations unless otherwise indicated. 

E. Hot-Dip Heavy-Galvanized-Steel Sheet:  ASTM A 653/A 653M; Structural Steel (SS), high-strength 
low-alloy steel Type A (HSLAS Type A), ;  G60 coating designation;. 

2.4 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture. 
1. Provide fasteners for use with framing anchors, that comply with written recommendations of 

metal framing manufacturer. 
2. Where trusses are exposed to weather, in ground contact, made from pressure-preservative 

treated wood, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

2.5 METAL FRAMING ANCHORS AND ACCESSORIES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, those specified 
below in item B. 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 
Drawings or comparable product by one of the following: 
1. Cleveland Steel Specialty Co. 

http://www.specagent.com/LookUp/?ulid=1598&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824924&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824925&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801920&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801921&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824926&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824928&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801922&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824929&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1599&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801923&mf=04&src=wd
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2. KC Metals Products, Inc. 
3. Phoenix Metal Products, Inc. 
4. Simpson Strong-Tie Co., Inc. 
5. USP Structural Connectors. 

C. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer, that meet or exceed those indicated.  Manufacturer's published values shall be 
determined from empirical data or by rational engineering analysis and demonstrated by 
comprehensive testing performed by a qualified independent testing agency. 

D. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, 
G60 (Z180) coating designation. 

E. Use for interior locations unless otherwise indicated. 

F. Hot-Dip Heavy-Galvanized-Steel Sheet:  ASTM A 653/A 653M; Structural Steel (SS), high-strength 
low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); 
G185 (Z550) coating designation; and not less than 0.036 inch (0.9 mm) thick. 

G. Truss Tie-Downs:  Provide hurricane clip anchor for fastening roof trusses to wall below. 

H. Roof Truss Bracing/Spacers:  U-shaped channels, 1-1/2 inches (38 mm) wide by 1 inch (25 mm) 
deep by 0.040 inch (1.0 mm) thick, made to fit between two adjacent trusses and accurately space 
them apart, and with tabs having metal teeth for fastening to trusses. 

2.6 FABRICATION 

A. Cut truss members to accurate lengths, angles, and sizes to produce close-fitting joints. 

B. Fabricate metal connector plates to sizes, configurations, thicknesses, and anchorage details 
required to withstand design loads for types of joint designs indicated. 

C. Assemble truss members in design configuration indicated; use jigs or other means to ensure 
uniformity and accuracy of assembly with joints closely fitted to comply with tolerances in TPI 1.  
Position members to produce design camber indicated. 
1. Fabricate wood trusses within manufacturing tolerances in TPI 1. 

D. Connect truss members by metal connector plates located and securely embedded simultaneously 
in both sides of wood members by air or hydraulic press. 

2.7 SOURCE QUALITY CONTROL 

A. Correct deficiencies in Work that special inspections indicate does not comply with the Contract 
Documents. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install wood trusses only after supporting construction is in place and is braced and secured. 

B. Hoist trusses in place by lifting equipment suited to sizes and types of trusses required, exercising 
care not to damage truss members or joints by out-of-plane bending or other causes. 

C. Install and brace trusses according to TPI recommendations and as indicated. 

D. Install trusses plumb, square, and true to line and securely fasten to supporting construction. 

E. Space trusses as indicated; adjust and align trusses in location before permanently fastening. 

F. Anchor trusses securely at bearing points; use metal truss tie-downs.  Install fasteners through 
each fastener hole in metal framing anchors according to manufacturer's fastening schedules and 
written instructions. 

http://www.specagent.com/LookUp/?uid=123456801924&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801925&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801926&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801927&mf=04&src=wd
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G. Install and fasten permanent bracing during truss erection and before construction loads are 
applied.  Anchor ends of permanent bracing where terminating at walls or beams. 

H. Install bracing to comply with Section 06 10 00 "Rough Carpentry”. 

I. Install wood trusses within installation tolerances in TPI 1. 

J. Do not alter trusses in field.  Do not cut, drill, notch, or remove truss members. 

K. Replace wood trusses that are damaged or do not meet requirements. 
1. Damaged trusses may be repaired according to truss repair details signed and sealed by the 

qualified professional engineer responsible for truss design, when approved by Architect. 

3.2 REPAIRS AND PROTECTION 

A. Protect wood trusses from weather.  If, despite protection, wood trusses become wet, apply EPA-
registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered label. 

B. Repair damaged galvanized coatings on exposed surfaces with galvanized repair paint according 
to ASTM A 780 and manufacturer's written instructions. 

END OF SECTION 
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SECTION 06 20 00 

FINISH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Finish carpentry items. 
2. Interior trim for wood wainscot construction. 
3. Wood wall base construction. 
4. Solid surface sills. 

B. Related Requirements: 
1. Section 06 10 00-Rough Carpentry: For furring, blocking, and other carpentry work not 

exposed to view. 
2. Section 09 90 00-"Staining and Transparent Finishing" for interior trim. 

1.3 SUBMITTALS 

A. Samples for Initial Selection:  Provide 6 inch X6 inch sample of finish on specified material.  
Sample shall be representative of color, profiles, and texture. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver interior finish carpentry materials only when environmental conditions meet 
requirements specified for installation areas.  If interior finish carpentry materials must be stored 
in other than installation areas, store only where environmental conditions meet requirements 
specified for installation areas. 

1.5 FIELD CONDITIONS 

A. Environmental Limitations:  Do not deliver or install interior finish carpentry materials until 
building is enclosed and weatherproof, wet work in space is completed and nominally dry, and 
HVAC system is operating and maintaining temperature and relative humidity at occupancy 
levels during the remainder of the construction period. 

B. Do not install finish carpentry materials that are wet, moisture damaged, or mold damaged. 
1. Indications that materials are wet or moisture damaged include, but are not limited to, 

discoloration, sagging, or irregular shape. 
2. Indications that materials are mold damaged include, but are not limited to, fuzzy or 

splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 
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A. Lumber:  DOC PS 20 and the following grading rules: 
1. NeLMA:  Northeastern Lumber Manufacturers' Association, "Standard Grading Rules for 

Northeastern Lumber." 
2. Species:White Pine. 

B. Factory mark each piece of lumber with grade stamp of inspection agency indicating grade, 
species, moisture content at time of surfacing, and mill. 
1. For exposed lumber, mark grade stamp on end or back of each piece. 

2.2 WOOD WAINSCOT AND WALL BASE 

A. Forever Barnwood ¾ inch X 6-1/4 inch ship lap with circle sawn finish or equal. 
1. Install with circle sawn finish on visible sides. 

B. Colors: Provide the following colors in vertical random install pattern application. 
1. 100 Year Old. 
2. Red Barn. 
3. 50 Year Old. 
4. White Wash. 
5. Patina Gray. 

C. Install with end joints of non-matching boards visible in 20 percent of installed boards. 

D. Provide cap rail with sanded surface on 2-sides of cap. 

2.3 FIXED ROD AND SHELF BRACKET 

A.  Knape & Vogt 1198 Extra-Duty Series bracket. 
1. Finish: Bronze. 
2. Provide bronze screws to attach to solid blocking within wall assembly. 
3. Provide ¾ inch thick white pine wood shelving with tongue and groove glued joint or biscuit 

joints.. 

2.4 PANEL MATERIALS 

A. Particleboard: ANSI A208.1; medium density industrial type as specified in AWI/AWMAC 
Architectural Woodwork Quality Standards Illustrated, composed of wood chips bonded with 
interior grade adhesive under heat and pressure; sanded faces; thickness as required; use for 
components indicated on drawings. 

2.5 SOLID SURFACE SILLS 
A. Non-porous, homogeneous material maintaining the same composition throughout the 

part with a composition of acrylic polymer, aluminum trihydrate filler and pigment; not 
coated, laminated or of composite construction; meeting following criteria: 

1. Flammability: Class 1 and A when tested to UL 723. 
 

B. Windowsills: 1/2" thick solid surfacing material with 1” X 1” nosing, adhesively joined 
with inconspicuous seams, edge details as indicated on drawings. Color selected by 
Architect from manufacturer’s full color range and as scheduled in specification section 
09 00 00 – Room Finish Key and Schedule. 
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C. Fabrication: 

1.  Fabricate components in shop to greatest extent practical to sizes and shapes indi-
cated, in accordance with approved Shop Drawings and solid polymer manufacturer 
requirements. Form joints between components using manufacturer’s standard joint 
adhesive without conspicuous joints. 

2. Where indicated, thermoform corners and edges or other objects to shapes and 
sizes indicated on Drawings, prior to seaming and joining. Cut components larger 
than finished dimensions and sand edges to remove nicks and scratches. Heat en-
tire component uniformly prior to forming. 

3. Ensure no blistering, whitening and cracking of components during forming. 
4. Fabricate joints between components using manufacturer's standard joint adhesive. 

Ensure joints are inconspicuous in appearance and without voids. 
5. Rout and finish component edges to a smooth, uniform finish. Rout cutouts, then 

sand edges smooth. Repair or reject defective or inaccurate work. 
 

D. Finish: Ensure surfaces have uniform finish: Matte, with a 60° gloss rating of 5 - 20. 
 

E. Fabrication Tolerances: 
1. Variation in Component Size: +/-1/8". 
2. Location of Openings: +/-1/8" from indicated location. 

2.6 ACCESSORIES 
1. Adhesive: Type recommended by fabricator to suit application.  Do not use adhesives 

that contain urea formaldehyde. 
2. VOC Limits for Installation Adhesives and Glues:  Use installation adhesives that comply 

with the following limits for VOC content when calculated according to 40 CFR 59, 
Subpart D (EPA Method 24): 
a. Wood Glues:  30 g/L. 
b. Contact Adhesive:  250 g/L. 

B. Fasteners for Interior Finish Carpentry:  Nails, brads, screws, and other anchoring devices of 
type, size, material, and finish required for application indicated to provide secure attachment, 
concealed where possible. 

C. Multipurpose Construction Adhesive:  Formulation complying with ASTM D 3498 that is 
recommended for indicated use by adhesive manufacturer. 

2.7 COUNTER SUPPORT BRACKETS 
 

F. Provide Rakks EH-1818 FM and EH-1824 FM support brackets. 
1. Finish: Black. 
2. Provide screws to match finish of bracket. 
3. Provide counter support brackets at 5’-0” maximum spacing, and at end of counters, at 

locations where base cabinets and wall cleats are not provided for counter support. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance. 
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B. Examine finish carpentry materials before installation.  Reject materials that are wet, moisture 
damaged, and mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean substrates of projections and substances detrimental to application. 

B. Before installing interior finish carpentry, condition materials to average prevailing humidity in 
installation areas for a minimum of 24 hours unless longer conditioning is recommended by 
manufacturer. 

3.3 INSTALLATION, GENERAL 

A. Do not use materials that are unsound, warped, improperly treated or finished, inadequately 
seasoned, too small to fabricate with proper jointing arrangements, or with defective surfaces, 
sizes, or patterns. 

B. Install interior finish carpentry level, plumb, true, and aligned with adjacent materials.  Use 
concealed shims where necessary for alignment. 
1. Scribe and cut interior finish carpentry to fit adjoining work.  Refinish and seal cuts as 

recommended by manufacturer. 
2. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand 

unless otherwise indicated. 
3. Install to tolerance of 1/8 inch in 96 inches for level and plumb.  Install adjoining interior 

finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch 
maximum offset for reveal installation. 

4. Coordinate interior finish carpentry with materials and systems in or adjacent to it.  
Provide cutouts for mechanical and electrical items that penetrate interior finish 
carpentry. 

3.4 STANDING AND RUNNING TRIM INSTALLATION 

A. Install wainscot wall panels with 20 percent joints visible in random pattern.  Provide  minimum 
number of joints practical in wood wall base, using full-length pieces from maximum lengths of 
lumber available.  Do not use pieces less than 48 incheslong, except where necessary.  
Stagger joints in adjacent and related standing and running trim. Miter at returns, miter at 
outside corners, and cope at inside corners to produce tight-fitting joints with full-surface contact 
throughout length of joint.  Use scarf joints in wall base for end-to-end joints and butt joints in 
wainscot wall panels.  Plane backs of casings to provide uniform thickness across joints where 
necessary for alignment. 
1. Install trim after gypsum-board joint finishing operations are completed. 
2. Install without splitting; drill pilot holes before fastening where necessary to prevent 

splitting.  Fasten to prevent movement or warping.  Conceal fastener heads on exposed 
carpentry work where possible.  Countersink and fill holes where concealed fasteners are 
not possible. 

3.5 ADJUSTING 

A. Replace interior finish carpentry that is damaged or does not comply with requirements.  Interior 
finish carpentry may be repaired or refinished if work complies with requirements and shows no 
evidence of repair or refinishing.  Adjust joinery for uniform appearance.  
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3.6 CLEANING 

A. Clean interior finish carpentry on exposed and semi-exposed surfaces.  Restore damaged or 
soiled areas and touch up factory-applied finishes. 

3.7 PROTECTION 

A. Protect installed products from damage from weather and other causes during construction. 

B. Remove and replace finish carpentry materials that are wet, moisture damaged, and mold 
damaged. 

END OF SECTION 
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SECTION 07 21 00 

THERMAL INSULATION 
PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Foam-plastic board insulation. 
2. Glass-fiber blanket insulation. 
3. Polyisocyanurate board insulation. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.3 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, 
and other sources.  Store inside and in a dry location.  Comply with manufacturer's written 
instructions for handling, storing, and protecting during installation. 

B. Protect board insulation as follows: 
1. Do not expose to sunlight except to necessary extent for period of installation and 

concealment. 
2. Protect against ignition at all times.  Do not deliver foam-plastic board materials to Project 

site before installation time. 
3. Quickly complete installation and concealment of foam-plastic board insulation in each 

area of construction. 

PART 2 - PRODUCTS 

2.1 FOAM-PLASTIC BOARD INSULATION 

A. Extruded-Polystyrene Board Insulation:  ASTM C 578, of type and minimum compressive 
strength indicated below, with maximum flame-spread and smoke-developed indexes of 75 and 
450, respectively, per ASTM E 84. 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. DiversiFoam Products. 
b. Dow Chemical Company (The). 
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c. Owens Corning. 
2. Type IV, 25 psi. 

B. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond insulation 
securely to substrates without damaging insulation and substrates. 

2.2 GLASS-FIBER BLANKET INSULATION 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. CertainTeed Corporation. 
2. Knauf Insulation. 
3. Owens Corning. 

B. Recycled Content:  Postconsumer recycled content plus one-half of pre-consumer recycled 
content not less than 10 percent. 

C. Un-Faced, Glass-Fiber Blanket Sound Attenuation Insulation:  ASTM C 665, Type II.  

D. Eave Ventilation Troughs:  Preformed, rigid fiberboard or plastic sheets designed and sized to fit 
between roof framing members and to provide cross ventilation between insulated attic spaces 
and vented eaves. 

E. Sustainability Requirements:  Provide glass-fiber blanket insulation as follows: 
1. Free of Formaldehyde:  Insulation manufactured with 100 percent acrylic binders and no 

formaldehyde. 
2. Low Emitting:  Insulation tested according to ASTM D 5116 and shown to emit less than 

0.05-ppm formaldehyde. 

2.3 POLYISOCYANURATE BOARD INSULATION 
A. Polyisocyanurate Board Insulation: Rigid cellular foam, complying with ASTM C1289, Type 

II, Class 1, cellulose felt or glass fiber mat both faces; Grade 1 and with the following charac-
teristics: 

1. Compressive Strength: 20 psi (minimum) 
2. Board Size: 48 by 96 inch. 
3. Board Thickness: 1 inch, 2 inch. And 4 inch. 
4. Thermal Resistance: R-value of 30 minimum. 
5. Board Edges: Square. 
6. Board Density: 1.8 lb/cu ft. 
7. Flame Spread: 50 max. per ASTM E84 
8. Manufacturers: 
a. Carlisle SynTec Inc.www.carlisle-syntec.com. 
b. Firestone Building Products Co: www.firestonebpco.com. 
c. Hunter Panels 
9. Substitutions: See Section 01 60 00 - Product Requirements. 

B. Insulated Sheathing:  board insulation bonded to oriented strand board sheathing material. 
1. Type V, 15 psi. 
2. Sheathing Board Thickness: As noted on drawings.  

http://www.carlisle-syntec.com/
http://www.firestonebpco.com/
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2.4 INSULATION FASTENERS 

A. Anchor Adhesive:  Product with demonstrated capability to bond insulation anchors securely to 
substrates indicated without damaging insulation, fasteners, and substrates. 

B. Fasten polyisocyanurate roof insulation to timber deck boards without extending fastener through 
roof decking.  Avoid visible fasteners within the building. 

2.5 INSULATION JOINT TAPE 

A.  Glass fiber reinforced type as recommended by insulation manufacturer, compatible with roofing 
materials; 6 inches wide; self-adhering. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and applications 
indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 
rain, or snow at any time. 

C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions 
and fill voids with insulation.  Remove projections that interfere with placement. 

D. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, 
widths, and lengths.  Apply single layer of insulation units to produce thickness indicated unless 
multiple layers are otherwise shown or required to make up total thickness. 

3.2 INSTALLATION OF BELOW-GRADE INSULATION 

A. On vertical footing and foundation wall surfaces, set insulation units using manufacturer's 
recommended adhesive according to manufacturer's written instructions. 
1. If not otherwise indicated, extend insulation to top of footing. 

B. On horizontal surfaces under slabs, loosely lay insulation units according to manufacturer's 
written instructions.  Stagger end joints and tightly abut insulation units. 
1. If not otherwise indicated, extend insulation a minimum of 24 inches in from exterior walls. 

3.3 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION 

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written 
instructions.  If no specific method is indicated, bond units to substrate with adhesive or use 
mechanical anchorage to provide permanent placement and support of units. 
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B. Foam-Plastic Board Insulation:  Seal joints between units by applying adhesive, mastic, or sealant 
to edges of each unit to form a tight seal as units are shoved into place.  Fill voids in completed 
installation with adhesive, mastic, or sealant as recommended by insulation manufacturer. 

C. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing members 
according to the following requirements: 
1. Use insulation widths and lengths that fill the cavities formed by framing members.  If more 

than one length is required to fill the cavities, provide lengths that will produce a snug fit 
between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between 
edges of insulation and adjoining framing members. 

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or 
protected from contact with insulation. 

4. Install eave ventilation troughs between roof framing members in insulated attic spaces at 
vented eaves. 

3.4 INSTALLATION OF ROOF BOARD INSULATION 
 
A. Verify deck is supported and secure. 
 
B. Verify deck is clean and smooth, free of depressions, waves, or projections, properly sloped 

and suitable for installation of roof system. 
 
C. Verify deck surfaces are dry and free of snow or ice. Coordinate with Architect to identify 

existing wet insulation locations. Provide 48 hours’ notice prior to membrane removal. 
 
D. Lay subsequent layers of insulation with joints staggered minimum 6 inch from joints of pre-

ceding layer. 
 
E. Install insulation under area of roofing to achieve required thermal resistance value. 
 
A. Lay boards with edges in moderate contact without forcing. Cut insulation to fit neatly to pe-

rimeter blocking and around penetrations through roof. 
 
B. Secure all insulation, staggering all joints, to the vapor retarder in accordance with the manu-

facturer's specifications and application procedures for a mechanically fastened application. 
 
C. Tape joints of insulation in accordance with roofing and insulation manufacturers' instruc-

tions. 
 
F. Install insulation and secure entire system to deck using mechanical fasteners specifically 

designed and sized for fastening specified board-type roof insulation to roof deck. 
 
G. Fasten Insulation to resist uplift pressure at corners, perimeter, and field of roof. 

END OF SECTION 
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DOCUMENT 07 24 00 
 

EXTERIOR INSULATION FINISH SYSTEM 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Exterior Insulation Finish System with Air and Moisture Barrier for vertical above grade 
exterior wall substrate surfaces. 

1.2 SUBMITTALS 

A. Manufacturer's specifications, details, installation instructions and product data. 

B. Manufacturer's standard warranty. 

C. Color samples:  Provide 4”X4” sample of finish color selected by Architect from 
manufacturer’s full line of colors.  Provide up to 4 color samples of color range selected in 
specified/selected finish. 

D. Shop Drawings: Prepare and submit project-specific details identifying transitions, 
terminations, and conditions/interface with adjacent materials. 

E. Product data:  Provide manufacturer’s product information describing system assembly, 
products, and ability to meet project requirements. 

1.3 QUALITY ASSURANCE 

A. Manufacturer requirements: 
1. System manufacturer for a minimum of ten years. 

B. Contractor requirements 
1. Engaged in application of EIFS for a minimum of three (3) years. 
2. Contractor shall be approved by the material manufacturer for the installation of 

products specified. 
3. Employ skilled mechanics who are experienced and knowledgeable in EIFS 

application, and familiar with the requirements of the specified work. 
4. Successful completion of minimum of three (3) projects of similar size and 

complexity to the specified project. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Deliver all materials in their original sealed containers bearing manufacturer's name and 
identification of product. 

B. Protect coatings (pail products) from freezing and temperatures in excess of 90°F (32° 
C). Store away from direct sunlight. 

C. Protect Portland cement based materials (bag products) from moisture and humidity. 
Store under cover off the ground in a dry location. 

1.5 PROJECT/SITE CONDITIONS 

A. Maintain ambient and surface temperatures above 40°F (4°C) during application and 
drying period, minimum 24 hours after application of Air/Moisture barrier and EIFS. 
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B. Provide supplementary heat for installation in temperatures less than 40°F (4°C). 

C. Provide protection of surrounding areas and adjacent surfaces from application of 
materials. 

1.6 COORDINATION/SCHEDULING  

A. Coordinate installation of windows and doors so air barrier components are connected to 
them to provide a continuous air barrier. 

B. Install diverter flashings wherever water can enter the wall assembly to direct water to the 
exterior. 

C. Install copings and sealant immediately after installation of the EIF system and when 
EIFS coatings are dry. 

D. Attach penetrations through EIFS to structural support and provide water tight seal at 
penetrations.  

1.7 WARRANTY 

A. Provide manufacturer's standard warranty. 

1.8 DESIGN REQUIREMENTS 

A. Wind Load 
1. Design for wind load in conformance with code requirements. 

B. Moisture Control 
1. Prevent the accumulation of water behind the EIF system, either by condensation 

or leakage through the wall construction, in the design and detailing of the wall 
assembly. 
a. Provide flashing to direct water to the exterior where it is likely to 

penetrate components in the wall assembly. 

b. Air Leakage Prevention-- provide continuity of air barrier system at 
foundation, windows, doors and other penetrations through the system 
with connecting and compatible air barrier components to minimize 
condensation and leakage caused by air movement. 

C. Impact Resistance 

1. Provide ultra-high impact resistance above finished grade at all areas accessible 
to pedestrian traffic and other areas exposed to abnormal stress or impact. 

D. Joints 
1. Provide minimum 5/8 inch (19 mm) wide expansion joints in the EIFS where they 

exist in the substrate or supporting construction, where the EIFS adjoins 
dissimilar construction or materials, at changes in building height, and at 
locations indicated on drawings. 

2. Provide minimum 1/2 inch (13 mm) wide perimeter sealant joints at all 
penetrations through the EIFS 

3. Provide compatible backer rod and sealant that has been evaluated in 
accordance with ASTM C 1382, “Test Method for Determining Tensile Adhesion 
Properties of Sealants When Used in Exterior Insulation and Finish System 
(EIFS) Joints,” and that meets minimum 50% elongation after conditioning. Refer 
to section 07 90 05. 

4. Assure air barrier continuity is maintained across the joint and drain joints to the 
exterior.  
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1.9 PERFORMANCE REQUIREMENTS 
 

Table 1—Air/Moisture Barrier Performance 
TEST METHOD CRITERIA RESULT 
    
1. Water 

Penetration 
Resistance 

AATCC 127 
(Water 
Column) 

Resist 21.6 in (55 cm) water for 
5 hours before and after aging 

Pass 

2. Water 
Penetration 
Resistance 
after Cyclic 
Wind Loading 

ASTM E 1233 / 
ASTM E 331 
 

No water at exterior plane of 
sheathing after 10 cycles @ 80% 
design load and 75 minutes 
water spray at 6.24 psf (299 Pa) 
differential 

No water penetration on 
Plywood, OSB, and Glass 
Mat Faced Gypsum 
sheathings 

3. Water 
Resistance 
Testing 

ASTM D 2247 Absence of deleterious effects 
after 14 day exposure 

No deleterious effects 

4. Water Vapor 
Transmission 

ASTM E 96 
Method B 
(Water Method) 

Measure 17.3 perms [994 
ng/(Pa·s·m2)] 

5. Air Leakage ASTM E 283 <0.06 cfm/ft2 (0.00030m3/s•m2) <0.0044 cfm/ft2 (0.000022 
m3/s•m2) 

6. Structural 
Integrity 

ASTM E 330 2-inches (51 mm) H2O pressure 
(positive & negative) for 1 hour. 

Pass 

7. Dry Tensile 
Strength 

ASTM D 882 20 lbs/in (3503 N/m), minimum 
before and after aging 

 
159 lbs/in (27845 N/m)) 
before aging 
213 lbs/in (37302 N/m) after 
aging 

8. Pliability ASTM D 522 No Cracking or Delamination  
using ⅛” (3 mm) mandrel at 
14°F (-10°C) before and after 
aging 

Pass 

9. Surface 
Burning 

ASTM E 84  Flame Spread 0 – 25 for NFPA 
Class A, UBC Class I 

Flame Spread: 5 
Smoke Density: 10 

10. Tensile 
Adhesion 

ASTM C 297 >15 psi (103 kPa) >30 psi (207 kPa) to Plywood, 
OSB, Glass Mat Faced 
Gypsum sheathings  
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Table 2—EIFS Weather Resistance and Durability Performance 
TEST METHOD CRITERIA RESULTS 
    
1. Accelerated 

Weathering 
ASTM G 153 
(Formerly 
ASTM G 23) 

No deleterious effects* at 2000 
hours when viewed under 5x 
magnification 

Pass @ 2000 

2. Accelerated 
Weathering 

ASTM G 154 
(Formerly 
ASTM G 53)  

No deleterious effects* at 2000 
hours when viewed under 5x 
magnification 

Pass @ 4000 hours  

3. Freeze/Thaw 
Resistance 

ASTM E 2485 No deleterious effects* at 10 
cycles when viewed under 5x 
magnification 

Pass @ 90 cycles 

4. Water 
Penetration 

ASTM E 331 
(modified per 
ICC-ES AC 
235) 

No water penetration beyond the 
plane of the base coat/EPS 
board interface after 15 minutes 
at 6.24 psf (299 Pa) or 20% of 
design wind pressure, whichever 
is greater 

Pass at 12.0 psf (575 Pa) 
after 30 minutes  

5. Drainage 
Efficiency 

ASTM E 2273 90% minimum > 99% 

6. Tensile 
Adhesion 

ASTM E 2134 Minimum 15 psi (103kPa) tensile 
strength  

Pass 
 

7. Water 
Resistance 

ASTM D 2247 No deleterious effects* at 14 day 
exposure 

Pass @ 28 days 

8. Salt Spray ASTM B 117 No deleterious effects* at 300 
hours 

Pass @ 500 hrs 

9. Abrasion 
Resistance 

ASTM D 968 No cracking or loss of film 
integrity at 528 quarts (500 L) of 
sand 

Pass @ 1057 quarts 
 (1000 L)* 

10. Mildew 
Resistance 

ASTM D 3273 No growth supported during 28 
day exposure period 

Pass @ 42 days 

11. Impact 
Resistance 

ASTM E 2486 Level 1: 25-49 in-lbs (2.83-
5.54J) 
 
 
Level 2: 50-89 in-lbs (5.65-
10.1J) 
 
 
Level 3: 90-150 in-lbs (10.2-17J) 
 
 
Level 4: >150 in-lbs (>17J) 

Pass with one layer  Mesh 
 
Pass with two layers Mesh 
 
Pass with one layer 
Intermediate Mesh 
 
Pass with one layer Armor 
Mat and one layer Mesh 

*No deleterious effects: no cracking, checking, crazing, erosion, rusting, blistering, peeling or 
delamination. 
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Table 4—EIFS Component Performance 

TEST METHOD CRITERIA RESULT 
    
1. Alkali 
Resistance of 
Reinforcing 
Mesh 

ASTM E 2098 Greater than 120 pli (21 dN/cm) 
retained tensile strength  

Pass 

2. Requirements 
for Rigid PVC 
Accessories 

ASTM D 1784 Meets cell classification 13244C Pass 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Provide EIF System and accessories from single source manufacturer or approved 
supplier. 

B. The following are acceptable manufacturers: 
1. Sto Corp.--Air/Moisture Barrier, EIF System 
2. Dryvit Systems, Inc. 
3. BASF 
4. Synergy 
5. Parax USA 

2.2 ADHESIVE 

A. Cementitious. 

2.3 INSULATION BOARD 

A. Nominal 1.0 lb/ft3 (16 kg/m3) Expanded Polystyrene (EPS) insulation board in 
compliance with ASTM E 2430 and ASTM C 578 Type I requirements. 

1.1 MATERIALS 

A. Stolit – high performance decorative and protective acrylic-based textured wall finish with 
integral color, complies with SCAQMD Rule 1113 for architectural finishes 

B. Sto Signature Finishes – Stolit acrylic based textured wall finish applied over Sto Crack 
Defense with specialized techniques to achieve unique textures, impressions or effects. 

C. Primer: StoPrime Sand – acrylic-based sanded primer, complies with SCAQMD Rule 
1113 for primers 

D. Base Coat: 3. Sto Primer/Adhesive-B – one component polymer modified portland 
cement base coat 

E. Surface Reinforcement: Sto Detail Mesh – nominal 4.2 oz/yd2 (142 g/m2) glass fiber 
reinforcing mesh treated for compatibility with Sto materials. 

2.4 BASE COAT 

A. Cementitious Base Coats 
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2.5 REINFORCING MESHES 

A. High Impact Mesh 

2.6 PRIMER 

A. Primer Sandacrylic based tintable primer with sand for roller application. 

2.7 FINISH COAT 

A. Textured wall coating as selected by Architect. 

2.8 JOB MIXED INGREDIENTS 

A. Water--Clean and potable. 

B. Portland cement--Type I, Type II, or Type I-II in conformance with ASTM C 150. 

2.9 ACCESSORIES 

A. Starter Track Rigid PVC (polyvinyl chloride) plastic track. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Inspect surfaces for: 
1. Contamination—algae, chalkiness, dirt, dust, efflorescence, form oil, fungus, 

grease, laitance, mildew or other foreign substances. 
2. Surface absorption and chalkiness. 
3. Cracks—measure crack width and record location of cracks. 
4. Damage and deterioration. 
5. Moisture content and moisture damage—use a moisture meter to determine if 

the surface is dry enough to receive the EIFS and record any areas of moisture 
damage. 

6. Compliance with specification tolerances—record areas that are out of tolerance 
(greater than ¼ inch in 8-0 feet [6mm in 2438 mm] deviation in plane). 

B. Inspect sheathing application for compliance with applicable requirement: 
1. Glass Mat Faced gypsum sheathing compliant with ASTM C 1177. 

C. Report deviations from the requirements of project specifications or other conditions that 
might adversely affect the Air/Moisture Barrier and EIFS installation. Do not start work 
until deviations are corrected. 

3.2 SURFACE PREPARATION 

A. Remove surface contaminants on concrete and concrete masonry surfaces. 

B. Apply conditioner by roller to chalking or excessively absorptive surfaces. 

C. Replace weather-damaged sheathing and insulation and repair damaged or cracked 
surfaces. 

D. Level surfaces to comply with required tolerances. 

E. Repair cracks, spalls or damage in concrete or concrete masonry surfaces. 
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3.3 INSTALLATION 

A. Mixing: 1. Mix products in accordance with published literature. Refer to applicable 
Product Bulletins for specific information on use, handling, application, precautions, and 
limitations of specific products. 

B. Application: 
1. Install corrosion proof termination accessories per ASTM D1784 (PVC) with perforated 

flanges for keying of the base coat at junctures with penetrations such as soffit vents, 
electrical fixtures, and with abutting walls and columns. Install corrosion proof control 
joints per ASTM D1784 (PVC) with perforated flanges for keying of the base coat at 
intervals as required by the soffit board manufacturer. Refer to manufacturer’s details. 

2. Reinforce perforated flanges of accessories with minimum 4 inch (102 mm) wide strips 
of mesh embedded in base coat.  Tape joints with minimum 4 inch (1023 mm) wide 
mesh embedded in base coat. Allow base coat to dry. 

3. Install nominal 1/8-inch (3 mm) base coat by trowel to the board surface. Work 
horizontally or vertically in strips of 40 inches (1016 mm), and immediately embed the 
Mesh into the wet base coat by troweling from the center to the edge of the mesh. 
Overlap mesh installed at perforated accessory flanges by installing mesh up to the 
termination bead of the accessory. Overlap mesh not less than 2-½ inches (64 mm) at 
mesh seams and feather at seams. Double wrap all inside and outside corners with 
minimum 8-inch (203 mm) overlap in each direction (except where corner bead is 
used at outside corners lap mesh over perforated flange of accessory). Avoid wrinkles 
in the mesh. The mesh must be fully embedded so that no mesh color shows through 
the base coat when it is dry. Re-skim with additional base coat if mesh color is visible. 
Do not install base coat and mesh onto solid (unperforated) portions of accessories. 

4. When the base coat application is dry apply the primer by brush or roller to the entire 
base coat surface. 

5. Textured Finish Application - when the primer application is dry apply the textured 
finish by trowel. Apply finish in a continuous application, and work to a wet edge. Float 
the finish to achieve the desired texture. 

6. Finish Application – Refer to manufacturer’s Application Guide 

C. Protection 
1. Provide protection of installed materials from water infiltration into or behind them 

during and after construction. 
2. Provide protection of installed materials from dust, dirt, precipitation, freezing and 

continuous high humidity until they are fully dry. 
3. Seal penetrations through the finished surface with backer rod and sealant or other 

appropriate means. 

D. Starter Track: 
Strike a level line at the base of the wall to mark where the top of the starter track 
terminates.  
1. Attach the starter track even with the line into the structure a maximum of 16 

inches (406 mm) on center with the proper fastener: Type S-12 corrosion 
resistant screws for steel framing with minimum 3/8 inch (9 mm) penetration.  
Attach between studs into blocking as needed to secure the track flat against the 
wall surface.  For solid wood sheathing or concrete/masonry surfaces, attach 
directly at 12 inches (305 mm) on center maximum. 

2. Butt sections of starter track together.  Miter cut outside corners and abut.  Snip 
front flange of one inside corner piece (to allow EPS Board to be seated inside of 
track) and abut.  
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A. Backwrapping: 
1. Apply a strip of detail mesh to the dry air/moisture barrier at all system terminations 

(windows, doors, expansion joints, etc.) except where the Starter Track is 
installed.  The mesh must be wide enough to adhere approximately 4 inches 
(100 mm) of mesh onto the wall, be able to wrap around the insulation board 
edge and cover a minimum of 2 ½ inches (64 mm) on the outside surface of the 
insulation board.  Adhere mesh strips to the air/moisture barrier and allow them 
to dangle until the backwrap procedure is completed. Alternatively, pre-wrap 
terminating edges of insulation board. 

B. Adhesive Application and Installation of Insulation Board: 
1. Rasp the interior lower face of insulation boards to provide a snug friction fit into 

the Starter Track. Apply adhesive to the back of the insulation board with the 
proper size stainless steel notched trowel.  Apply uniform ribbons of adhesive 
parallel with the SHORT dimension of the board so that when boards are placed 
on the wall the ribbons will be VERTICAL. Apply adhesive uniformly so ribbons of 
adhesive do not converge. 

2. Immediately place insulation boards in a running bond pattern on the wall with 
the long dimension horizontal.  Start by inserting the lower edge of the boards 
inside the starter track at the base of the wall until they contact the bottom of the 
track. Apply firm pressure over the entire surface of the boards to ensure uniform 
contact of adhesive. Bridge sheathing joints by a minimum of 6 inches (152 mm). 
Interlock inside and outside corners. 

3. Butt all board joints tightly together to eliminate any thermal breaks in the EIFS. 
Care must be taken to prevent any adhesive from getting between the joints of 
the boards. 

C. Completion of Backwrapping: 
1. Complete the backwrapping procedure by applying base coat to exposed edges 

of insulation board and approximately 4 inches (100 mm) onto the face of the 
insulation board. Pull mesh tight around the board and embed it in the base coat 
with a stainless steel trowel. Use a corner trowel for clean, straight lines. Smooth 
any wrinkles or gaps in the mesh. 

D. Base Coat and Reinforcing Mesh Application: 
1. Apply minimum 9x12 inch (225x300 mm) diagonal strips of detail mesh at 

corners of windows, doors, and all penetrations through the system. Embed the 
strips in wet base coat and trowel from the center to the edges of the mesh to 
avoid wrinkles. 

2. Apply detail mesh at trim, reveals and projecting architectural features. Embed 
the mesh in the wet base coat.  Trowel from the base of reveals to the edges of 
the mesh. 

3. Ultra-High impact mesh application (to a minimum height of  6’-0" [1.8 m] above 
finished grade at all areas accessible to pedestrian traffic and other areas 
exposed to abnormal stress or impact): apply base coat over the insulation board 
with  a stainless steel trowel to a uniform thickness of approximately 1/8 inch (3 
mm). Work horizontally or vertically in strips of 40 inches (1016 mm), and 
immediately embed the mesh into the wet base coat by troweling from the center 
to the edge of the mesh. Butt the mesh at seams. Allow the base coat to dry.  
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4. Standard mesh application: Apply base coat over the insulation board, including 

areas with Ultra-High impact mesh, with spray equipment or a stainless steel 
trowel to a uniform thickness of approximately ⅛ inch (3 mm). Work horizontally 
or vertically in strips of 40 inches (1016mm), and immediately embed the mesh 
into the wet base coat by troweling from the center to the edge of the mesh. 
Overlap mesh not less than 2-½ inches (64 mm) at mesh seams and at overlaps 
of detail mesh. Feather seams and edges.  Double wrap all inside and outside 
corners with minimum 2-½ inch (64 mm) overlap in each direction.  Avoid 
wrinkles in the mesh. The mesh must be fully embedded so that no mesh color 
shows through the base coat when it is dry. Re-skim with additional base coat if 
mesh color is visible. 

5. Allow base coat to thoroughly dry before applying primer or finish. 

E. Primer application 
1. Apply primer evenly with brush or roller over the clean, dry base coat and allow 

to dry thoroughly before applying finish. 

F. Finish Coat Application 
1. Apply finish directly over the base coat or primed base coat when dry. Apply 

finish by spraying or troweling with a stainless-steel trowel, depending on the 
finish specified.  Follow these general rules for application of finish: 
a. Avoid application in direct sunlight. 
b. Apply finish in a continuous application, and work to an architectural break in 

the wall. 
c. Weather conditions affect application and drying time. Hot or dry conditions 

limit working time and accelerate drying.  Adjustments in the scheduling of 
work may be required to achieve desired results; cool or damp conditions 
extend working time and retard drying and may require added measures of 
protection against wind, dust, dirt, rain and freezing. Adjust work schedule 
and provide protection. 

d. Do not install separate batches of finish side-by-side. 
e. Do not apply finish into or over sealant joints. Do not apply finish over 

irregular or unprepared surfaces, or surfaces not in compliance with the 
requirements of the project specifications. 

3.4 PROTECTION 

A. Provide protection of installed materials from water infiltration into or behind them. 

B. Provide protection of installed materials from dust, dirt, precipitation, freezing and 
continuous high humidity until they are fully dry. 

E. CLEANING, REPAIR AND MAINTENANCE 

A. Clean and maintain the Exterior Insulation and Finish System (EIFS) for a fresh 
appearance and to prevent water entry into and behind the system.  Repair cracks, 
impact damage, spalls or delamination promptly. 

B. Maintain adjacent components of construction such as sealants, windows, doors, and 
flashing, to prevent water entry into the wall assembly. 

 
END OF SECTION 
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DOCUMENT 07 25 00 
WEATHER BARRIERS 

 
PART 1 GENERAL 

 
1.1 SECTION INCLUDES 

 
A. Vapor Retarders: Materials to make exterior walls, joints between exterior walls and roof, and 

joints around frames of openings in exterior walls water vapor resistant and air tight. 
 

B. Air Barriers: Materials that form a system to stop passage of air through exterior walls, joints 
between exterior walls and roof, joints around frames of openings in exterior walls, and 
locations where structural steel penetrates exterior back-up walls. 

 
1.2 RELATED REQUIREMENTS 

 
A. Section 03 30 00 - Cast-in-Place Concrete: Vapor retarder under concrete slabs on grade. 

 
B. Section 05 40 00 - Cold-Formed Metal Framing:  Water-resistive barrier under 

exterior cladding. 
 

C. 07 24 00 – Exterior Insulation Finish Systems. 
 

D. Section 07 46 25 – Siding and Trim 
 

E. Section 07 90 05 - Joint Sealants: Sealing building expansion joints. 
 

F. Section 09 21 16 - Gypsum Board Assemblies: Water-resistive barrier under exterior 
cladding. 

 
1.3 DEFINITIONS 

 
A. Weather Barrier: Assemblies that form either water-resistive barriers, air barriers, or vapor 

retarders. 
 

B. Air Barrier: Air tight barrier made of material that is relatively air impermeable but water vapor 
permeable, both to the degree specified, with sealed seams and with sealed joints to adjacent 
surfaces. Note: For the purposes of this specification, vapor impermeable air barriers are 
classified as vapor retarders. 

 
C. Vapor Retarder: Air tight barrier made of material that is relatively water vapor impermeable, 

to the degree specified, with sealed seams and with sealed joints to adjacent surfaces. 
1. Water Vapor Permeance: For purposes of conversion, 57.2 ng/(Pa s sq m) = 1 perm. 

 
D. Water-Resistive Barrier: Water-shedding barrier made of material that is moisture resistant, to 

the degree specified, intended to be installed to shed water without sealed seams. 
 

1.4 REFERENCE STANDARDS 
 

A. AATCC Test Method 127 - Water Resistance: Hydrostatic Pressure Test; 2014. 
 

B. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in 
Roofing and Waterproofing; 2009.  
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C. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified 
Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection; 
2013. 

 
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 

2015a. 
 

E. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014. 
 

F. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with 
Soil or Granular Fill under Concrete Slabs; 2011. 

 
G. ASTM E2178 - Standard Test Method for Air Permeance of Building Materials; 2013. 

 
1.5 SUBMITTALS 

 
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
B. Product Data: Provide data on material characteristics. 

 
C. Manufacturer's Installation Instructions: Indicate preparation. 

 
1.6 FIELD CONDITIONS 

 
A. Maintain temperature and humidity recommended by the materials manufacturers before, 

during and after installation. 
 
 

PART 2 PRODUCTS 
 

2.1 WEATHER BARRIER ASSEMBLIES 
 

A. Air Barrier: 
1. On outside surface of sheathing of exterior walls use air barrier coating. 

 
B. Interior Vapor Retarder: 

1. On inside face of studs of exterior walls, under cladding, use mechanically fastened 
vapor retarder sheet. 

 
C. Exterior Vapor Retarder: 

1. On under side of concrete slabs and elevated floors over enclosed soffit space use vapor 
retarder sheet. 

 
2.2 AIR BARRIER MATERIALS (WATER VAPOR PERMEABLE AND WATER-RESISTIVE) 

 
A. Air Barrier Sheet, Mechanically Fastened: 

1. Air Permeance: 0.004 cubic feet per minute per square foot, maximum, when tested in 
accordance with ASTM E2178. 

2. Water Vapor Permeance: 5 perms, minimum, when tested in accordance with ASTM 
E96/E96M Procedure A (desiccant procedure). 

3. Air Permeance: 0.004 cubic feet per square foot, maximum, when tested in accordance 
with ASTM E2178. 

4. Water Penetration Resistance: Withstand a water head of 21 inches, minimum, for 
minimum of 5 hours, when tested in accordance with AATCC 127. 
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5. Ultraviolet and Weathering Resistance: Approved in writing by manufacturer for 
minimum of 6 months weather exposure. 

6. Surface Burning Characteristics: Flame spread index of 25 or less, and smoke 
developed index of 50 or less, when tested in accordance with ASTM E84. 

7. Seam and Perimeter Tape: Polyethylene self adhering type, mesh reinforced, 2 inches 
wide, compatible with sheet material; unless otherwise specified. 

8. Products: 
a. DuPont Company; Tyvek CommercialWrap: www.dupont.com. 
b. Fiberweb, Inc; Typar MetroWrap:  www.typar.com. 
c. VaproShield, LLC; WrapShield: www.vaproshield.com. 
d. Substitutions: See Section 01 60 00 - Product Requirements. 

 
2.3 VAPOR RETARDER MATERIALS (AIR BARRIER AND WATER-RESISTIVE) 

 
A. Vapor Retarder Sheet – Below Slab Locations: Multi-layer, fabric-, cord-, grid-, or 

aluminum-reinforced polyethylene or equivalent, complying with ASTM E1745, Class A; 
stated by manufacturer as suitable for application indicated. Single ply polyethylene is 
prohibited. 
1. Water Vapor Permeance: 0.1 perm, maximum, when tested in accordance with ASTM 

E96/E96M. 
2. Seam and Perimeter Tape: Polyethylene self adhering type, mesh reinforced, 2 inches 

wide, compatible with sheet material. 
3. Products: 

a. Stego Industries llc. Model - Stego Wrap 15 (15 mil). 
b. Insulation Solutions, Inc. Model - Viper VaporCheck 16 (16mil). 
c. Substitutions: See Section 01 60 00 - Product Requirements. 

 
B. Vapor Retarder Sheet Type 2 - Above Slab Locations: Multi-layer, fabric-, cord-, grid-, or 

aluminum-reinforced polyethylene or equivalent, complying with ASTM E 1745, Class B; 
stated by manufacturer as suitable for application indicated. Single ply polyethylene is 
prohibited 
1. Acceptable Products: 

a. Stego Industries llc. Model - Stego Wrap 10 (10 mil) 
b. Insulation Solutions, Inc. Model - Viper VaporCheck 10 (10 mil) 
c. Substitutions: See Section 01 60 00 Product Requirements. 

 
2.4 ACCESSORIES 

 
A. Flexible Flashing: Self-adhesive sheet flashing complying with ASTM D1970/D1970M, except 

slip resistance requirement is waived if not installed on a roof. 
 

B. Thinners and Cleaners: As recommended by material manufacturer. 
 

C. Repair Tape: Polyethylene self-adhering type, 2 inch wide, compatible with sheet material. 
 

D. Mastic Tape: Double sided, asphaltic, pressure sensitive mastic tape compatible with sheet 
material. 

 
 

PART 3 EXECUTION 
 

3.1 EXAMINATION 
 

A. Verify that surfaces and conditions are ready to accept the work of this section. 
  

http://www.dupont.com/
http://www.typar.com/
http://www.vaproshield.com/
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3.2 PREPARATION 

 
A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with 

proper installation. 
 

B. Clean and prime substrate surfaces to receive adhesives in accordance with manufacturer's 
instructions. 

 
3.3 INSTALLATION 

 
A. Install materials in accordance with manufacturer's instructions. 

 
B. Air Barriers: Install continuous air tight barrier over surfaces indicated, with sealed seams and 

with sealed joints to adjacent surfaces. 
 

C. Vapor Retarders: Install continuous air tight barrier over surfaces indicated, with sealed 
seams and with sealed joints to adjacent surfaces. 

 
D. Vapor Retarder For Stud Framed Walls: Secure sheet retarder Type 2 to stud faces with 

adhesive. Lap edges over stud faces, lap ends onto adjacent construction; calk ends with 
sealant to ensure complete seal. 

 
E. Vapor Retarder For Wall/Roof Junction: Lap sheet retarder Type 2 from wall retarder onto roof 

vapor retarder continuously. Seal edges and ends with sealant adhesive. Caulk with Type 
sealant to ensure complete seal. Position laps over firm bearing. 

 
F. Vapor Retarder Seal For Openings: Install sheet retarder Type 2 between window and door 

frames and adjacent vapor retarder and seal with sealant. Caulk with sealant to ensure 
complete seal. Position laps over firm bearing. 

 
G. Under Slab Vapor Retarder (sheet retarder type 1): 

1. Installation shall be in accordance with manufacturer’s instructions and ASTM E1643. 
2. Unroll Vapor Barrier with the longest dimension parallel with the direction of the pour. 
3. Lap Vapor Barrier over footings and seal to foundation walls. 
4. Overlap joints 6 inches and seal with manufacturer’s tape. 
5. Seal all penetrations (including pipes) with pipe boot and tape. 
6. No penetration of the vapor barrier is allowed except for reinforcing steel and permanent 

utilities. Seal all penetrations. 
7. Repair damaged areas by cutting patches of vapor barrier, overlapping damaged area 6 

inches and taping all four sides with tape. 
 

H. Apply sealants and adhesives within recommended application temperature ranges. Consult 
manufacturer if temperature is out of this range. 

 
I. Mechanically Fastened Sheets - On Exterior: 

1. Install sheets shingle-fashion to shed water, with seams generally horizontal. 
2. Overlap seams as recommended by manufacturer but at least 6 inches. 
3. Overlap at outside and inside corners as recommended by manufacturer but at least 12 

inches. 
4. Attach to framed construction with fasteners extending through sheathing into framing. 

Space fasteners at 12 to 18 inches on center along each framing member supporting 
sheathing. 

5. For applications specified to be air tight, seal seams, laps, penetrations, tears, and cuts 
with self-adhesive tape; use only large-headed, gasketed fasteners recommended by the 
manufacturer. 
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6. Where stud framing rests on concrete or masonry, extend lower edge of sheet at least 4 
inches below bottom of framing and seal to foundation with sealant. 

7. Install water-resistive barrier over jamb flashings. 
8. Install air barrier and vapor retarder UNDER jamb flashings. 
9. At openings to be filled with frames having nailing flanges, wrap excess sheet into 

opening; at head, seal sheet over flange and flashing. 
 

J. Mechanically Fastened Sheets - Vapor Retarder On Interior: 
1. When insulation is to be installed in assembly, install vapor retarder over insulation. 
2. Seal seams, laps, perimeter edges, penetrations, tears, and cuts with self-adhesive tape, 

making air tight seal. 
3. Locate laps at a framing member; at laps fasten one sheet to framing member then tape 

overlapping sheet to first sheet. 
4. Seal entire perimeter to structure, window and door frames, and other penetrations. 
5. Where conduit, pipes, wires, ducts, outlet boxes, and other items are installed in 

insulation cavity, pass vapor retarder sheet behind item but over insulation and maintain 
air tight seal. 

 
K. Self-Adhesive Sheets: 

1. Prepare substrate in manner recommended by sheet manufacturer; fill and tape joints in 
substrate and between dissimilar materials. 

2. Lap sheets shingle-fashion to shed water and seal laps air tight. 
3. Once sheets are in place, press firmly into substrate with resilient hand roller; ensure that 

all laps are firmly adhered with no gaps or fishmouths. 
4. Use same material, or other material approved by sheet manufacturer for the purpose, to 

seal to adjacent construction and as flashing. 
5. At wide joints, provide extra flexible membrane allowing joint movement. 

 
L. Openings and Penetrations in Exterior Weather Barriers: 

1. Install flashing over sills, covering entire sill frame member, extending at least 5 inches 
onto weather barrier and at least 6 inches up jambs; mechanically fasten stretched 
edges. 

2. At openings to be filled with frames having nailing flanges, seal head and jamb flanges 
using a continuous bead of sealant compressed by flange and cover flanges with at least 
4 inches wide; do not seal sill flange. 

3. At openings to be filled with non-flanged frames, seal weather barrier to all sides of 
opening framing, using flashing at least 9 inches wide, covering entire depth of framing. 

4. At head of openings, install flashing under weather barrier extending at least 2 inches 
beyond face of jambs; seal weather barrier to flashing. 

5. At interior face of openings, seal gap between window/door frame and rough framing, 
using joint sealant over backer rod. 

6. Service and Other Penetrations: Form flashing around penetrating item and seal to 
weather barrier surface. 

 
3.4 FIELD QUALITY CONTROL 

 
A. Do not cover installed weather barriers until required inspections have been completed. 

 
3.5 PROTECTION 

 
A. Do not leave materials exposed to weather longer than recommended by manufacturer. 

 
B. Do not leave paper- or felt-based barriers exposed to weather for longer than one week. 

 
 

END OF SECTION 
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SECTION 07 31 13 
ASPHALT SHINGLES 

 
PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Roof shingles and accessories including the following: 
1. Fiberglass-based asphalt shingles. 
2. Hip and ridge shingles. 
3. Starter shingles. 
4. Self-adhering ice and water barrier. 
5. Shingle underlayment. 
6. Fasteners. 
7. Metal flashing and trim. 

1.2 RELATED SECTIONS 

A. Section 06 10 00 - Rough Carpentry. 

B. Section 06 15 00 – Wood Decking. 

C. Section 06 17 53 – Shop Fabricated Wood Trusses. 

D. Section 06 18 00 – Glued Laminated Wood Decking. 
 

1.3   REFERENCES 

A. ASTM International (ASTM): 
1. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc Coated (Galvanized) 

or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 
2. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and 

Plate. 
3. ASTM D228 - Standard Test Method for Sampling, Testing, and Analysis of Asphalt Roll 

Roofing, Cap Sheets, and Shingles Used in Roofing and Waterproofing. 
4. ASTM D3018 - Standard Specification for Class A Asphalt Shingles Surfaced with 

Mineral Granules. 
5. ASTM D3161 - Standard Test Method for Wind-Resistance of Asphalt Shingles (Fan-

Induced Method). 
6. ASTM D3462 - Standard Specification for Asphalt Shingles Made from Glass felt and 

Surfaced with Mineral Granules. 
7. ASTM D6381 - Standard Test Method for Measurement of Asphalt Shingle Mechanical 

Uplift Resistance. 
8. ASTM D7158 - Standard Test Method for Wind Resistance of Sealed Asphalt Shingles 

(Uplift Force/Uplift Resistance Method). 
9. ASTM E108 - Standard Test Methods for Fire Tests of Roof Coverings. 
10. ASTM F1667 - Standard Specification for Driven Fasteners: Nails, Spikes, and Staples. 

B. International Code Council (ICC): 
1. International Residential Code (IRC). 
2. International Building Code (IBC). 
3. ICC-ES Evaluation Reports. 
4. ICC-ES Acceptance Criteria. 

C. Underwriters Laboratories (UL): 
1. UL 790 - Standard Test Methods for Fire Test of Roof Coverings. 
2. UL 997 – Wind Resistance of Prepared Roof Covering Materials. 
3. UL 2218 - Impact Resistance of Prepared Roof Covering Materials. 
4. UL 2390 - Test Method for Wind Resistant Asphalt Shingles with Sealed Tabs. 
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D. Underwriters Laboratories Evaluation Services (UL-ES): 
1. UL-ES Evaluation Reports. 

E. Environmental Protection Agency (EPA):  ENERGY STAR Rating System. 

1.4 SUBMITTALS 

A. Submit under provisions of Section 01300. 

B. Product Data:  Manufacturer's data sheets and detail drawings for each product to be used, 
including: 

1. Preparation instructions and recommendations. 
2. Storage and handling requirements and recommendations. 
3. Product literature. 
4. Installation methods. 

C. Selection Samples:  Provide one complete set of samples, representing manufacturer's full 
range of available products and colors. 

D. Verification Samples:  For each product and finish specified, two full size samples representing 
actual products and colors. 

E. Copy of Warranty:  Provide warranty meeting specified requirements.  Provide executed 
warranty document at project closeout. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing shingle roofing products 
with a minimum of ten years documented experience. 

B. All roofing products shall be compatible with the remainder of roofing products and approved 
by roofing manufacturer providing roof warranty. 

C. Installer Qualifications: 
1. Company specializing in performing the type of work specified with minimum five years 

documented experience. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to site in manufacturer’s unopened bundles with labels intact and legible. 

B. Store all products in manufacturer's unopened, labeled packaging until they are ready for 
installation. 

C. Handle and store materials on site to prevent damage. Store products in a covered, ventilated 
area, at temperature not more than 110 degrees Fahrenheit (43 degrees Celsius); do not store 
near steam pipes, radiators, or in direct sunlight. 

D. Store bundles on a flat surface.  Do not stack product more than 2 pallets high. If stacking 2 
pallets high, use separator boards to protect the shingles below.   

E. Do not install shingles on wet surfaces. 

F. Store and dispose of solvent-based materials in accordance with all federal, state and local 
regulations. 

G. For rooftop loading, lay shingle bundles flat.  Do not bend over the ridge. 

1.7 PROJECT CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results. Do not install systems under 
environmental conditions outside manufacturer's recommended limits. 

1. Proceed with work only when existing and forecasted weather conditions will permit work 
to be performed in accordance with manufacturer’s recommendations.  



Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 07 31 13 
 

Asphalt Shingles 
Section 07 31 13    Page 3 

 

1.8 WARRANTY 

A. Manufacturer’s Extended Warranty:  Provide to the Owner manufacturer’s standard extended 
warranty coverage labor and materials in the event of a material defect. Refer to actual 
warranty for complete details, limitations and requirements. 

1. System Protection Roofing Limited Warranty includes up to 25 years of non-prorated 
coverage on installed roofing system products and labor. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with requirements, manufacturers offering products that may be 
incorporated into the Work include, but are not limited to, the following: 

2. Owens Corning. 
3. Certainteed. 
4. Gaff Roofing. 
5. Tamko Building Products. 

2.2 ROOF SHINGLES 

A. Berkshire® (Algae Resistant) Shingles:  As manufactured by Owens Corning Roofing and 
Asphalt, LLC. 

1. Nominal Size:  18-3/4 in (476 mm) by 38 in (965 mm). 
2. Exposure:  8-3/8 in. (213 mm). 
3. Shingles per Square:  45. 
4. Bundles per Square:  5 bundles of 9 shingles. 
5. Coverage per Square:  99.5 sq ft (9.2 sq m). 
6. Color:  As selected from manufacturer’s full range. 
7. Standards/Qualifications: ASTM D228, ASTM D3018 (Type 1), ASTM D3161 (Class F 

Wind Resistance), ASTM D3462, ASTM D7158 (Class H Wind Resistance), ASTM 
E108/UL 790 (Class A Fire Resistance), ICC-ES AC438, UL ER2453-01, Florida Product 
Approval (FL10674), and Miami-Dade County Product Approval (10-0817.09). 

2.3 HIP AND RIDGE SHINGLES 

A. Weave hip and ridge shingles with field shingles to form water tight lap and seal. 

B. Provide hip and ridge shingles color formulated to complement field of roof. 

2.4 STARTER SHINGLES 

A. Starter Strip Shingle:  Utilize starter strip shingle from same manufacturer as field shingle. 

B. Provide solid, continuous starter shingle, without tabs, equal to exposure of field shingle to 
provide continuous protection. 

2.5 SELF-ADHERING ICE AND WATER BARRIER 

A. WeatherLock Mat as manufactured by Owens Corning Roofing and Asphalt, LLC or equal. 
1. Mat-faced skid resistant surface, self-adhering, self-sealing, bituminous ice and water 

barrier.  
2. Roll Width:  36 in (914 mm). 
3. Selvage:  3 in (76 mm).  
4. Standards/Qualifications: ASTM D1970, ASTM E108/UL 790 (Class A Fire Resistance), 

ICC-ESR 1783, CCMC 13403-R, Florida Product Approval (FL9777), and Miami-Dade 
County Product Approval (12-1114.01). 

2.6 ATTIC VENTILATION 

A. VentSure® Low Profile Slant Back Roof Vent with Exterior Louver. 
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1. Rooftop mounted, low-profile, slant back metal exhaust ventilator designed to evacuate 
hot and/or moisture-laden air from attics.   

2. Each vent provides 72 sq in (46500 sq mm) NFVA. 
3. Galvanized steel available in Black, White Brown, Light Grey, Dark Gray, or Mill finish. 
4. 32 in (813 mm) by 23 in (584 mm) base, 11 in (279 mm) by 11 in (279 mm) opening.  

Available with extended flange 36 in (914 mm) by 28 in (711 mm). 
5. Suitable on roofs with a 3:12 pitch or greater. 
6. Standards/Qualifications: Miami-Dade County Product Approval (11-0512.02). 

2.7 FASTENERS 

A. Fasteners:  Galvanized steel, stainless steel, or aluminum nails complying with ASTM F1667, 
minimum 12 gauge, 0.0808 in (2.05 mm) shank with 3/8 in (9.5 mm) diameter head. 

B. All fasteners must be driven flush with the shingle surface and penetrate at least 3/4 in (19.1 
mm) into the wood deck. Where the deck is less than 3/4 in (19.1 mm) thick, the fastener 
should be long enough to penetrate fully and extend through roof sheathing. 

2.8 METAL FLASHING 

A. Flashing:  Provide flashing as specified by Section 07 62 00 - Sheet Metal Flashing and Trim. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Prior to starting work, examine all roof decks on which work is to be applied for defects in 
materials and workmanship which may be detrimental to the proper installation or long-term 
performance of the shingles. 

B. Underlayment and shingles installed directly over roof insulation or similar type decks is not 
approved. 

C. Do not begin installation until the roof deck has been properly prepared.  Commencement of 
installation constitutes acceptance of conditions. 

3.2 PREPARATION 

A. Prepare surfaces using the methods recommended by the manufacturer for achieving the best 
result for the substrate under the project conditions. 

B. Verify installed roof deck is acceptable to receive shingles. 

C. Verify that the deck is dry, structurally sound, clean and smooth.  It shall be free of any 
depressions, waves, and projections.   

D. Verify that the deck is structurally sound and free of deteriorated decking.   

E. Clean deck surfaces thoroughly prior to installation of self-sealing ice and water barrier and 
underlayment. 

F. Penetrations 
1. Vent pipes:  Install a 24 in (610 mm) square piece of self-adhering ice and water barrier 

lapping over roof deck underlayment; seal tightly to pipe. 
2. Vertical walls:  Install self-adhering ice and water barrier extending at least 3 in to 4 in 

(76 mm to 102 mm) up the wall and 12 in (305 mm) on to the roof surface.  

3.3 SHINGLE INSTALLATION 

A. Install shingles in accordance with manufacturer’s printed installation instructions. 

B. Install starter course at lowest roof edge and along rake with edge of shingles extending 1/4 in 
(6.4 mm) over edge of roof. 
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C. Install first and successive courses of shingles stepping diagonally up and across roof deck 
with manufacturer’s recommended offset at each succeeding course.  Maintain uniform 
exposure of shingles at each succeeding course. 

D. Fasten shingles to deck with manufacturer’s recommended number of roofing nails per shingle, 
or in accordance with local codes. 

3.4 PROTECTION 

A. Protect installed products until completion of project. 

B. Touch-up, repair or replace damaged products before Substantial Completion. 
 
 

END OF SECTION 
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SECTION 07 31 30 
 

POLYMERIC SHINGLES 
 
 
  GENERAL  
 
1.1 SUMMARY 
 

A. Section Includes: 
1. Synthetic shake shingles, underlayment, flashings, fasteners, and accessories. 

 
1.2 Related Requirements: 

A. Section 06 10 00 - Rough Carpentry. 
B. Section 06 15 00 – Wood Decking. 
C. Section 06 17 53 – Shop Fabricated Wood Trusses. 
D. Section 06 18 00 – Glued Laminated Wood Decking. 
 

1.3 REFERENCES 
 

A. American Society for Testing and Materials (ASTM) (www.astm.org): 
1. D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in 

Roofing and Waterproofing. 
2. D3161/D3161M - Standard Test Method for Wind-Resistance of Asphalt Shingles (Fan-

Induced Method). 
3. D3462/D3462M - Standard Specification for Asphalt Shingles Made from Glass Felt 

and Surfaced with Mineral Granules. 
4. E108 - Standard Test Methods for Fire Tests of Roof Coverings. 
5. G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to 

Fungi. 
 

B. Underwriters Laboratories (UL) (www.ul.com): 
1. 790 - Standard for Standard Test Methods for Fire Tests of Roof Coverings. 
2. 2218 - Standard for Impact Resistance of Prepared Roof Covering Materials. 

 
C. International Code Council (ICC) (www.iccsafe.org) - ES Acceptance Criteria AC07 Section 

4.9. 
 
1.4 ADMINISTRATIVE REQUIREMENTS 
 

A. Pre-Installation Conference: 
1. Convene at Project site 2 weeks prior to beginning work of this Section. 
2. Attendance: Architect, Contractor, installer, and related trades. 
3. Review and discuss: 

a. Installation procedures and manufacturer's recommendations. 
b. Safety procedures. 
c. Coordination with installation of other work. 
d. Availability of materials. 
e. Preparation and approval of substrate and penetrations through roof. 
f. Other items related to successful execution of work. 

 
1.5 SUBMITTALS 
  

A. Submittals: 
1. Product Data: Manufacturer's data sheets on each product including: 

a. Shingles, underlayment, flashings, fasteners, and accessories: 

http://www.astm.org/
http://www.ul.com/
http://www.iccsafe.org/
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1) Indicate composition, properties, and dimensions.  
2) Show compliance with specified requirements. 

b. Preparation instructions and recommendations. 
c. Storage and handling requirements and recommendations. 
d. Installation methods. 

2. Samples: 
a. Selection Samples: One set of color chips representing manufacturer's full range 

of available colors and surface textures. 
b. Verification Samples: After selection, submit two samples representing actual 

product, size, color, and texture. 
 

B. Installation Instructions: Provide manufacturer’s installation instructions. 
 
1.6 QUALITY ASSURANCE 
 

A. Manufacturer Qualifications: Company specializing in manufacture of synthetic shingles. 
 

B. Installer Qualifications: Minimum 3 years experience in work of this Section. 
 
1.7 DELIVERY, STORAGE AND HANDLING 
 

A. Ship shingles in bundles: 
1. Collate in sequence of widths and colors as required for selected color blend.  
2. Assemble bundles so that sorting at job site is not required. 

 
B. Deliver shingles to site in manufacturer's unopened, labeled bundles.  

1. Verify quantities and condition upon delivery. 
2. Remove damaged products from site. 

 
C. Store products in protected environment, off ground, protected moisture, traffic, and 

construction activities.  
 

D. Store shingles flat. Do not store on site for prolonged period. 
 

E. Store products at temperature between 40 and 120 degrees F (4 degrees C and 49 degrees 
C).  

 
F. Store and dispose of solvent-based materials, and materials used with solvent-based 

materials, in accordance with requirements of authorities having jurisdiction. 
 
1.8 SITE CONDITIONS 
 

A. Environmental Requirements:  
1. Observe manufacturer’s temperature, humidity, and moisture limits. 
2. Do not install products under environmental conditions outside manufacturer's absolute 

limits. 
 
1.9 WARRANTIES 
 

A. Furnish manufacturer’s 50 years warranty against breakage and deterioration resulting in 
leaks under normal weather and use conditions. 

 
B. Furnish installer's 2 years total roof system warranty against water penetration, including 

underlayment, flashings, trim, and other roof components.  
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PART 2 PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Acceptable Manufacturer: DaVinci Roofscapes, LLC, 800-DAVINCI, 
www.davinciroofscapes.com. 

B. GAF. 

C. Honest Abe Roofing. 

D. Malarky Roofing Products. 

E. Substitutions: Refer to Division 01. 
 
2.2 MATERIALS 
 

A. Performance Requirements:  
1. Roof system: Manufactured synthetic shingles attached to structural substrate to form 

weather tight roof envelope with no water penetration. 
2. Method of attachments designed to adequately resist wind uplift for roof configuration 

and Project location.  
 

B. Synthetic Shake Shingles: 
1. Description: Lightweight, synthetic shake shingles with appearance, color, texture, and 

thickness of natural wood shakes.  
2. Product: Multi-Width Shake by DaVinci Roofscapes, LLC. 
3. Material: Engineered polymer formulated from 100 percent virgin plastic resins; 

recycled materials not acceptable. 
4. Performance characteristics: 

a. Water absorption: 0.18 percent by weight, tested to ASTM D471. 
b. Impact resistance: Class 4, tested to UL 2218. 
c. Nail pull through resistance: 138 foot-pounds at 72 degree F (187 joules at 22 

degrees C) and 166 foot-pounds at 32 degrees F (225 joules at 0 degrees C), 
tested to ASTM D3462/D3462M. 

d. Freeze-thaw resistance: No crazing, cracking, delamination of coating, or other 
deleterious surface changes after one month exposure with temperature cycled 
from minus 40 to plus 180 degrees F (0 degrees to 82 degrees C) in 22 hours, 
tested to ICC  ES Acceptance Criteria AC07 Section 4.9. 

e. Accelerated weathering: Little change after 2,500 hours exposure to ultraviolet 
radiation, elevated temperature, moisture, and thermal shock. 

f. Fungus resistance: No algae growth when inoculated with blue green algae in 
warm, damp environment for 4 to 6 weeks, tested to ASTM G21. 

g. Approved by NRCC CCMC. 
5. Installed weight: 

a. 9 inch (229 mm) exposure: 342 pounds per 100 square feet (16.5 kg/sq. m). 
b. 10 inch (254 mm) exposure: 304 pounds per 100 square feet (15 kg/sq. m). 

6. Profile:  
a. Rectangular shape with exposed-to-view upper surface and edges textured to 

resemble natural wood shake.  
b. Underside formed with reinforcing ribs. 

7. Size:  
a. Thickness: Varies from 1/4 inch (6 mm) at top to 5/8 inch (16 mm) at bottom. 
b. Length: 22 inches (559 mm). 
c. Width: Variable widths of 4, 6, 7, 8, and 9 inches (102, 152, 178, 203, and 229 

mm) to create appearance of random sized natural wood shake. 

http://www.davinciroofscapes.com/
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8. Starter shingle: 12 inches (305 mm) long x 12 inches (305 mm) wide. 
9. Markings: Form shingles with markings on upper surface to indicate nailing locations 

and provide alignment guide lines for different exposure lengths. 
10. Color:  

a. Aged Cedar. 
b. Provide internal ultraviolet stabilizers. 

11. Shingle pattern:  
a. Provide shingles factory blended in multiple colors and widths. 
b. Blend: Aged Cedar. 

 
2.3 ACCESSORIES 
 

A. Underlayment: ASTM D226/D226M, Type II, No. 30 non-perforated saturated asphalt felt. 
 

B. Waterproof Sheet Membrane: Cold applied, self-adhering waterproof membrane composed 
of polyethylene film coated one side with rubberized asphalt adhesive. 
1. Thickness: 40 mils (1 mm). 
2. Low temperature flexibility: Unaffected at minus 32 degrees F (minus 36 degrees C). 
3. Minimum tensile strength: 250 PSI (1724 kPa). 
4. Minimum elongation: 250 percent. 
5. Permeance: Maximum 0.05 perms. 

 
C. Flashing:  

1. Fabricate from sheet to profiles and dimensions indicated on Drawings and approved 
Shop Drawings, in accordance with Section 07 62 00, Sheet Metal Flashing and Trim. 

2. Material: 26 gage (0.455 mm) galvanized steel. 
3. Linear components: Form in longest possible lengths, 8 feet (2.5 m) minimum. 
4. Counterflashings: Extend minimum 4 inches (102 mm) up vertical surfaces and 

minimum 4 inches (102 mm) under shingles. 
5. Valley flashings: Minimum 24 inches (610 mm) wide, extending minimum 10 inches 

(254 mm) from valley center line. 
6. Eave flashings: Fabricate with bottom edge formed outward 1/4 inch (6 mm) and 

hemmed to form drip. 
 

D. Fasteners:  
1. 3/8 inch (9.5 mm) flat head nails, 1-1/2 inches (38 mm) long.  
2. Material: Hot-dipped galvanized steel. 

 
 
PART 3 EXECUTION 
 
3.1 EXAMINATION 
 

A. Inspect roof framing and substrate.  
1. Verify that roof is complete, rigid, and braced, and that deck members are securely 

fastened.  
2. Ensure that proper ventilation has been provided for roof space.  
3. Verify that roof deck is clean, dry, and ready to receive shingles. 
4. Remove dirt, loose fasteners, and protrusions from roof surface. 
 

3.2 INSTALLATION - GENERAL 
 

A. Install self-adhered waterproof sheet membrane on eaves. Cover waterproof sheet 
membrane and remaining portions of roof with approved underlayment. Install waterproof 
sheet membrane in valleys, along walls, and around projections terminating on top of 
underlayment.  
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B. Underlayment: 

1. Stripping ply: Install full sheet of self-adhered waterproof sheet membrane in valleys, 
and minimum 18 inch (457 mm) width on gable ends, against walls, and around 
projections. 

2. In areas where January average daily temperature is 25 degrees F (minus 4 degrees 
C) or lower or where ice buildup is possible, install self-adhered waterproof sheet 
membrane from bottom edge extending three feet above exterior wall line on eaves, in 
valleys, and intersection with vertical surfaces.  

3. Install waterproof sheet membrane over full roof area.  
a. Apply waterproof sheet membrane at temperatures of 40 degrees F (4 degrees 

C) or higher.  
b. Adhere and attach as recommended by manufacturer of waterproof sheet 

membrane. 
c. Start underlayment installation at lower edge of roof. Install perpendicular to roof 

slope with minimum 4 inch (102 mm) side laps and minimum 6 inch (152 mm) 
end laps.  

d. Extend underlayment minimum 4 inches (102 mm) up vertical wall intersections. 
e. Do not leave underlayment membrane exposed in excess of time limit required 

by manufacturer. Do not puncture or tear underlayment. 
 

C. minimum 4 inches (102 mm). Nail in place with roofing nails spaced in accordance with 
manufacturer's recommendations. 

 
3.3 FLASHING INSTALLATION 
 

A. Install drip edge on eaves, gable ends, and metal flashings at valleys, ridges, hips, roof 
curbs, penetrations, and intersections with vertical surfaces. 

 
B. Weather lap joints minimum 2 inches (52 mm) and seal with sealant. 

 
C. Secure in place with clips, nails, or other fasteners.  

 
3.4 SHINGLE INSTALLATION 
 

A. Install shingles in accordance with manufacturer's instructions and approved Shop Drawings. 
 

B. Accurately lay out shingles. Ensure that edges are parallel and perpendicular to roof eaves. 
Lay out work to avoid cutting shingles. 
1. At gables and vertical intersections, vary combination of shingle widths and spacing of 

shingles. 
2. If cutting is required, place shingle so that cut edge is not exposed. 
3. Use circular saw or straight edge and utility knife if cuts are necessary. 

 
C. Install shingles in rack or pyramid style from factory assembled bundles. 

 
D. Exposure: Install shingles in straight pattern with 10 inches (254 mm) exposure and bottom 

shingle edges evenly aligned. 
 

E. Spacing: Provide 3/16 to 3/8 inch (4.76 to 9.5 mm) gap between shingles. 
 

F. Stagger shingle joints in one course minimum 1-1/2 inches (38 mm) from joints in course 
below. 
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G. Eaves: Install row of starter shingles at eaves as base layer. Project eave shingles 
approximately 1 inch (25 mm) and 1/8 inch (3 mm) past overhanging drip edge, or as 
required to allow water to drain. 

 
H. Ridges and Hips: After field shingle installation is complete, install double row of shingles 

over 6 inches (152 mm) wide metal flashing. 
1. Use 6 inch (152 mm) wide shingles with 10 inch (254 mm) exposure or one-piece, 12 

inch wide shingle with 10 inch exposure,  
2. Ridges: Start ridge shingles at leeward end. Face shingle laps away from prevailing 

wind. 
3. Hips: Start hip course at eave. 

 
I. Fastening: Attach each shingle to deck with two nails: 

1. Place nails at locations indicated on shingles. 
2. Ensure full penetration but do not overdrive nails.  
3. Do not nail at an angle.  
4. Ensure that nail head is flush with shingle surface. 
5. At valleys do not nail shingles within 5 inches (127 mm) of valley center line.  

 
3.5 FIELD QUALITY CONTROL 
 

A. Inspect units as they are installed. Do not install cracked, broken, twisted, curled, or 
otherwise damaged units. 

 
B. As work progresses, exercise care not to scratch or mar installed shingles. Replace damaged 

shingles. 
 

C. After approximately 200 units have been installed, inspect roof from ground. Verify proper 
layout and appearance. Repeat inspection every 200 shingles. 

 
D. Visually inspect completed installation for weathertight condition.  

 
3.6 PROTECTION 
 

A. Protect installed roofing until completion of Project. 
 

B. Do not allow traffic on completed roof. 
 
3.7 ADJUSTING 
 

A. Replace damaged shingles prior to Substantial Completion. 
 
 

END OF SECTION 
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SECTION 07 46 25 
 

SIDING AND TRIM 
 
PART 1 - GENERAL 

 
1.1  SECTION INCLUDES: 

A. Exterior, panelized cladding system and accessories to complete a drained and back-ventilated 
rainscreen. 

 
1.2 RELATED SECTIONS 

A. B. Section 06 10 00 - Rough Carpentry 
B. E. Section 07 25 00 - Weather Barriers 
C. F. Section 07 62 00 – Sheet Metal Flashing and Trim 
D. G. Section 07 90 05 - Joint Protection 

1.2 REFERENCES 
 

A. American Architectural Manufacturers Association (AAMA): 
1. AAMA 509-14 – Voluntary Test and Classification Method of Drained and Back Ventilated 

Rain Screen Wall Cladding Systems  
 

B.  ASTM International (ASTM): 
1. ASTM C 518 - Standard Test Method for Steady-State Thermal Transmission Properties by 

Means of the Heat Flow Meter Apparatus.  
2. ASTM C 1185 - Standard Test Methods for Sampling and Testing Non-Asbestos Fiber 

Cement. 
3. ASTM E-84 - Standard Test for Surface Burning Characteristics of Building Materials. 
4. ASTM E 119 - Standard Test Methods for Fire Tests of Building Construction and Materials. 
 

D. National Fire Protection Association (NFPA): 
1. NFPA 285 - Fire Test Method for Exterior Wall Assemblies Containing Combustible Material. 

 2. NFPA 268 – Ignition Resistance of Exterior Wall Assemblies. 
 

1.3 SUBMITTALS 
 

A.  Submit under provisions of Section 01 60 00 – Product Requirements. 
 
B.  Product Data: Submit manufacturer’s product description, storage and handling requirements, and 

installation instructions. 
C.  Product Test Reports and Code Compliance: Documents demonstrating product compliance with 

local building code, such as test reports or Evaluation Reports from qualified, independent testing 
agencies. 

 
E.  Manufacturer’s Details: Submit drawings  including plans, sections, showing installation details 

that demonstrate product dimensions, edge/termination conditions/treatments, compression and 
control joints, corners, openings, and penetrations. 

 
F.  Samples: Submit samples of each siding product type proposed for use. 
 
G.  Samples: Submit sample, 4 inches in width, 6 inches in length, of manufacturer’s standard color 

options for prefinished trim materials. 
 

1.5 QUALITY ASSURANCE 
 

A.  Manufacturer Qualifications: 
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1. All  panels specified in this section must be supplied by a manufacturer with a minimum of 10 
years of experience in fabricating and supplying cladding systems. 

 
E. Installer Qualifications: Installer shall have a minimum of three years documented experience with 

composite wall panels and siding installations.   
B. Mock-Up Wall:  Provide a mock-up wall as evaluation tool for product random pattern installation 

and workmanship. 
 
C. Pre-Installation Meetings: Prior to beginning installation, conduct conference to verify and discuss 

substrate conditions, manufacturer’s installation instructions and warranty requirements, and 
project requirements. 

 
1.6 DELIVERY, STORAGE, AND HANDLING 

 
A. Panels must be stored flat and kept dry before installation. A waterproof cover over panels and 

accessories should be used at all times prior to installation. Do not stack pallets more than two 
high. Refer to the information included on each pallet. 

 
B. If panels are exposed to water or water vapor prior to installation, allow to completely dry before 
installing. Failure to do so may result in panel shrinkage at ship lap joints, and such action may void 
warranty. 
 
D. Panels MUST be carried on edge. Do not carry or lift panels flat. Improper handling may cause 

cracking or panel damage. 
 
D. Direct contact between the panels and the ground should be avoided at all times.  It is necessary 
to keep panels clean during installation process.   
 

1.7 WARRANTY 
 

A. Provide manufacturer’s 10-year warranty against manufactured defects in siding panels.  
 
 
PART II: PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. A. Acceptable Manufacturers offering products that may meet specified requirements include, but 
are not limited to the following: 
1. Trespa Pura NFC 
2.  Nichiha Corporation. 
3. Modern Mill. 
4. Azek. 

 
B. Basis of Design Product: Trespa Pura NFC. . 

1. Profile colors: Provide the following colors in random patter. 
a. PU14 French Walnut. 
b. PU24 Mystic Cedar. 
c. PU28 Siberian Larch. 
d. PU30 Tropical Ipe. 

2. Profiles: Wood plank texture with tongue and grooves running lengthwise, spaced 7.32 inches 
apart, .0315 inches in thickness. 

3. Accessory/Component Options:  
a. Manufactured aluminum inside and outside corners. Universal starter rail, angle profile, J-
profile for each profile color. 

1. Finish: Prefinished.  Color selected from manufacturer’s full line of colors. 



Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 07 46 25 
 

Siding and Trim 
Section 07 46 25    Page 3 

4. Dimensions: 
Width: 5.84 inches. 

ii. Panel Thickness: .0315 inch. 
v. Factory sealed. 
 

D. Requests for substitutions will be considered in accordance with provisions of Section 01 60 00. 
 

2.2 MATERIALS 
 

A. Decorative high-pressure compact natural fibre laminate impregnated with thermosetting resins 
and surface layer on one side having decorative colors. 

 
B. Panels profiled along edges so that the long joints between the installed panels are ship-lapped. 
 
C. Factory-applied transparent top coat seal. 

 

2.3 PERFORMANCE REQUIREMENTS: 

A. High Pressure Composite Cladding – Must comply with EN 438-2:21, Resistance to Impact. 
B. EN438-2:17 Dimensional Stability to elevated temperature. 
C. EN438-2:15 Resistance to we conditions. 
D. EN438-2:29 Resistance to artificial weathering. 
E. ASTM E84 Surface Burning Characteristics. 

1. Freeze-thaw: No damage or defects observed. 
2. Heat-Rain: No crazing, cracking, or other deleterious effects, surface or joint changes observed 

in any specimen. 
 

F. Surface Burning (CAN-ULC S102/ASTM E-84): Flame Spread: 0, Smoke Developed: 0. 
 
2.4 ACCESSORIES 
 

A. Soffit Vent: DK Hardware Air Vent 84304 Continuou s Soffit Vent. 
1. .5 inch H X 2.6 inchs X 96 inches. 
2. Almond Brown or Black. 
3. Provide continuous soffit vents at roof eaves.. 

 
2.5 INSTALLATION COMPONENTS 
 
A. Aluminum Trim :  Prefinished trim.  Provide manufacturer’s universal installation clip.. 
 
B. Flashing System:  

1. Starter – main segments (3,030mm), inside corners, outside corners. 
2. Overhang – main segments (3,030mm), inside corners, outside corners, joint clips. 

 
C. Fasteners: Corrosion resistant fasteners, such as hot-dipped galvanized screws appropriate to 

local building codes and practices must be used. Do not use aluminum fasteners, staples or 
fasteners that are not rated or designed for intended use. See manufacturer’s instructions for 
appropriate fasteners for construction method used. 
 

D. Flashing: Flash all areas specified in manufacturer’s instructions.  Do not use raw aluminum 
flashing.  Flashing must be PVC coated. 

 
E. Sealant:  Sealant shall comply with ASTM C920, Class 35.  Refer to specification section 07 90 

05 – Joint Sealers. 
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PART III: EXECUTION 
 
3.1 EXAMINATION 
 

A. Verification of Conditions:  
1. Install decorative high-pressure panels over braced steel furring and sheathing including 

plywood or OSB sheathing.  
2. Allowable stud and furring spacing: 16” o.c. maximum. 
3. A weather resistive barrier is required when installing decorative high pressure panels. Use an 

approved weather resistive barrier (WRB) as defined by the 2020 New York State Building 
Code. 

4. Appropriate metal flashing should be used to prevent moisture penetration around all doors, 
windows, wall bottoms, material transitions and penetrations. 

 
B. Examine site to ensure substrate conditions are within alignment tolerances for proper 

installation. 
 
C. Do not begin installation until unacceptable conditions have been corrected. 
 
D. Do not install panels or components that appear to be damaged or defective.  Do not install wet 

panels. 
 

3.2 TOLERANCE 
 

A. Wall surface plane must be plumb and level within +/- ¼ inch in 20 feet in any direction. 
 

3.3 INSTALLATION 
 

A. General: Install products in accordance with the latest installation guidelines of the manufacturer 
and all applicable building codes and other laws, rules, regulations and ordinances. Review all 
manufacturer installation, maintenance instructions, and other applicable documents before 
installation. 
1. Provide vertical control/expansion Joints as recommended by product manufacturer. 
3. Provide horizontal/compression joints as recommended by product manufacturer. Refer to 

installation guides. 
 

B. Panel Cutting 
1. Always cut panels outside or in a well-ventilated area.  Do not cut the products in an enclosed 

area. 
2. Always wear safety glasses and NIOSH/OSHA approved respirator whenever cutting, drilling, 

sawing, sanding or abrading the products.  Refer to manufacturer SDS for more information. 
2. Use a dust-reducing circular saw with a diamond-tipped or carbide-tipped blade.  
4. Immediately clean dust from cut panels as it may bind to the finish. 
 

3.4 CLEANING AND MAINTENANCE 
 

A. Clean finished panels using method recommended by manufacturer. 
 
 

End of Section 
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SECTION 07 62 00 

SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes sheet metal flashing and trim in the following categories: 
1. Exposed trim. 
2. Metal flashing. 
3. Gutters and Downspouts. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 
1. Section 07 24 00 – Exterior Insulation Finish Systems 
2. Section 07 46 25- Siding and Trim. 
3. Section 07 90 05 - "Joint Sealers" for elastomeric sealants. 

1.2 PERFORMANCE REQUIREMENTS 

A. General:  Install sheet metal flashing and trim to withstand wind loads, structural movement, 
thermally induced movement, and exposure to weather without failing. 

1.3 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 
1 Specification Sections. 

B. Shop Drawings: Provide scaled drawings indicating flashing and trim dimensions and assembly 
with adjacent materials.  Identify configuration and attachment method. 

C. Product Data including manufacturer's material and finish data, installation instructions, and 
general recommendations for each specified flashing material and fabricated product. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experience Installer who has completed sheet metal flashing 
and trim work similar in material, design, and extent to that indicated for this Project and with a 
record of successful in-service performance. 

1.5 PROJECT CONDITIONS 

A. Coordinate Work of this Section with interfacing and adjoining Work for proper sequencing of 
each installation.  Ensure best possible weather resistance, durability of Work, and protection of 
materials and finishes.  
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PART 2 - PRODUCTS 

2.1 METALS 

A. Aluminum:  Alloy and temper recommended by aluminum producer and finisher for type of use 
and finish indicated and with not less than the strength and durability of alloy and temper 
designated below: 
1. Factory-Painted Aluminum Sheet:  ASTM B 209, 3003-H14, with a minimum thickness of 

0.024 inch, unless otherwise indicated. 

2.2 MISCELLANEOUS MATERIALS AND ACCESSORIES 

A. Solder:  ASTM B 32, Grade Sn50, used with rosin flux. 

B. Fasteners:  Same metal as sheet metal flashing or other noncorrosive metal as recommended by 
sheet metal manufacturer.  Match finish of exposed heads with material being fastened. 

C. Asphalt Mastic:  SSPC-Paint 12, solvent-type asphalt mastic, nominally free of sulfur and 
containing no asbestos fibers, compounded for 15-mil dry film thickness per coat. 

D. Mastic Sealant:  Polyisobutylene; nonhardening, nonskinning, nondrying, nonmigrating sealant. 

E. Elastomeric Sealant:  Generic type recommended by sheet metal manufacturer and fabricator of 
components being sealed and complying with requirements for joint sealants as specified in 
Division 7 Section - Joint Sealers. 

F. Epoxy Seam Sealer:  2-part, noncorrosive, aluminum seam-cementing compound, recommended 
by aluminum manufacturer for exterior and interior nonmoving joints, including riveted joints. 

G. Adhesives:  Type recommended by flashing sheet metal manufacturer for waterproof and 
weather-resistant seaming and adhesive application of flashing sheet metal. 

H. Metal Accessories:  Provide sheet metal clips, straps, anchoring devices, and similar accessory 
units as required for installation of Work, matching or compatible with material being installed; 
noncorrosive; size and thickness required for performance. 

2.3 FABRICATION, GENERAL 

A. Sheet Metal Fabrication Standard:  Fabricate sheet metal flashing and trim to comply with 
recommendations of SMACNA's "Architectural Sheet Metal Manual" that apply to the design, 
dimensions, metal, and other characteristics of the item indicated. 

B. Comply with details shown to fabricate sheet metal flashing and trim that fit substrates and result 
in waterproof and weather-resistant performance once installed.  Verify shapes and dimensions 
of surfaces to be covered before fabricating sheet metal. 

C. Form exposed sheet metal Work 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. 

D. Seams:  Fabricate nonmoving seams in aluminum with flat-lock seams.  Form seams and seal 
with epoxy seam sealer.  Rivet joints for additional strength.  
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E. Expansion Provisions:  Space movement joints at maximum of 10 feet with no joints allowed 
within 24 inches of corner or intersection.  Where lapped or bayonet-type expansion provisions 
in Work cannot be used or would not be sufficiently weatherproof and waterproof, form expansion 
joints of intermeshing hooked flanges, not less than 1 inch deep, filled with mastic sealant 
(concealed within joints). 

F. Sealed Joints:  Form non-expansion, but movable, joints in metal to accommodate elastomeric 
sealant to comply with SMACNA standards. 

G. Separate metal from non-compatible metal or corrosive substrates by coating concealed surfaces 
at locations of contact with asphalt mastic or other permanent separation as recommended by 
manufacturer. 

H. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed 
on faces of sheet metal exposed to public view. 

I. Fabricate cleats and attachment devices from same material as sheet metal component being 
anchored or from compatible, noncorrosive metal recommended by sheet metal manufacturer. 
1. Size:  As recommended by SMACNA manual or sheet metal manufacturer for application 

but never less than thickness of metal being secured. 

J. Gutter and Downspouts: Size gutter and downspout to accommodate a 100 year rain event. 
1. Gutters, Hangers, and Anchors: Aluminum sheet ASTM B 209, Alloy 3105-H24, thickness 

0.063 inch (1.6 mm).  Provide types required to suit project requirements. 
2. Downspout Anchors: Aluminum. Provide types required to suit project requirements. 
3. Elbows: Aluminum sheet, ASTM B 209, Alloy 3105-H24. Minimum tensile strength 26,00 

psi, minimum yield strength 25,000 psi or equivalent. 
a. Thickness: 0.032 inch (0.48 mm). 
b. Size: To match downspouts. 

K. SHEET METAL FABRICATIONS 

L. General:  Fabricate sheet metal items in thickness or weight needed to comply with performance 
requirements but not less than that listed below for each application and metal. 

M. Gutters:  Fabricate from the following material: 
1. Aluminum:  minimum .032 inch thick. 

N. Downspouts:  Fabricate from the following material: 
1. Aluminum:  0.032 inch thick. 

O. Exposed Trim:  Fabricate from the following material: 
1. Aluminum:  0.032 inch thick. 

P. Base Flashing:  Fabricate from the following material: 
1. Aluminum:  0.032 inch thick. 

Q. Counterflashing:  Fabricate from the following material: 
1. Aluminum:  0.032 inch thick. 

R. Flashing Receivers:  Fabricate from the following material: 
1. Aluminum:  0.032 inch thick. 
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S. Drip Edges:  Fabricate from the following material: 
1. Aluminum:  0.032 inch thick. 

T. Eave Flashing:  Fabricate from the following material: 
1. Aluminum:  0.032 inch thick. 

2.4 ALUMINUM EXTRUSION FABRICATIONS 

A. Aluminum Extrusion Units:  Fabricate extruded-aluminum running units with formed or extruded-
aluminum joint covers for installation behind main members where possible.  Fabricate mitered 
and welded corner units.  

2.5 ALUMINUM FINISHES 

A. General:  Comply with Aluminum Association's (AA) "Designation System for Aluminum Finishes" 
for finish designations and application recommendations. 

B. High-Performance Organic Coating Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with 
inhibited chemicals; Chemical Finish:  acid chromate-fluoride-phosphate conversion coating; 
Organic Coating:  as specified below).  Prepare, pre-treat, and apply coating to exposed metal 
surfaces to comply with coating and resin manufacturer's instructions. 
1. Fluoropolymer 2-Coat Coating System:  Manufacturer's standard 2-coat, thermo-cured 

system composed of specially formulated inhibitive primer and fluoropolymer color topcoat 
containing not less than 70 percent polyvinylidene fluoride resin by weight; complying with 
AAMA 605.2. 
a. Color and Gloss:  As selected by Architect. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions under which sheet metal flashing and trim are to be installed 
and verify that Work may properly commence.  Do not proceed with installation until unsatisfactory 
conditions have been corrected. 

3.2 INSTALLATION 

A. General:  Unless otherwise indicated, install sheet metal flashing and trim to comply with 
performance requirements, manufacturer's installation instructions, and SMACNA's "Architectural 
Sheet Metal Manual."  Anchor units of Work securely in place by methods indicated, providing for 
thermal expansion of metal units; conceal 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 weatherproof. 

B. Install exposed sheet metal Work 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.  Verify shapes and dimensions of surfaces to be covered before fabricating sheet 
metal. 

C. Roof-Edge Flashings:  Secure metal flashings at roof edges according to FM Loss Prevention 
Data Sheet 1-49 for specified wind zone.  
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D. Expansion Provisions:  Provide for thermal expansion of exposed sheet metal Work.  Space 
movement joints at maximum of 10 feet with no joints allowed within 24 inches of corner or 
intersection.  Where lapped or bayonet-type expansion provisions in Work cannot be used or 
would not be sufficiently weatherproof and waterproof, form expansion joints of intermeshing 
hooked flanges, not less than 1 inch deep, filled with mastic sealant (concealed within joints). 

E. Sealed Joints:  Form non-expansion, but movable, joints in metal to accommodate elastomeric 
sealant to comply with SMACNA standards.  Fill joint with sealant and form metal to completely 
conceal sealant. 
1. Use joint adhesive for nonmoving joints specified not to be soldered. 

F. Seams:  Fabricate nonmoving seams in aluminum with flat-lock seams.  Form seams and seal 
with epoxy seam sealer.  Rivet joints for additional strength. 

G. Counter flashings:  Coordinate installation of counter flashings with installation of assemblies to 
be protected by counter flashing.  Install counter flashings in reglets or receivers.  Secure in a 
waterproof manner by means of snap-in installation and sealant, lead wedges and sealant, 
interlocking folded seam, or blind rivets and sealant.  Lap counter flashing joints a minimum of 2 
inches and bed with sealant. 

H. Roof-Drainage System:  Install drainage items fabricated from sheet metal, with straps, 
adhesives, and anchors recommended by SMACNA's Manual or the item manufacturer, to drain 
roof in the most efficient manner.  Coordinate roof-drain flashing installation with roof-drainage 
system installation.  Coordinate flashing and sheet metal items for steep-sloped roofs with roofing 
installation. 

3.3 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces, removing substances that might cause corrosion of metal or 
deterioration of finishes. 

B. Provide final protection and maintain conditions that ensure sheet metal flashing and trim Work 
during construction is without damage or deterioration other than natural weathering at the time 
of Substantial Completion. 

END OF SECTION 
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SECTION 07 90 05 
JOINT SEALERS 

 
PART 1 GENERAL 

 
1.1 SECTION INCLUDES 

 
A. Nonsag gunnable joint sealants. 

 
B. Self-leveling pourable joint sealants. 

 
C. Joint backings and accessories. 

 
1.2 RELATED REQUIREMENTS 

 
 

A. Section 03 30 00 – Cast-In-Place Concrete: Pourable joint sealant. 
 

B. Section 07 46 25 – Siding and Trim. 
 

C. Section 08 11 13 – Hollow Metal Doors and Frames. 
 

D. Section 08 71 00 - Door Hardware: Setting exterior door thresholds in sealant. 
 

E. Section 08 80 00 - Glazing: Glazing sealants and accessories. 
 

F. Section 09 21 16 - Gypsum Board Assemblies: Sealing acoustical and sound-rated walls and 
ceilings. 

 
G. Section 09 30 00 – Tiling: Sealants at dissimilar materials. 

 
1.3 REFERENCE STANDARDS 

 
A. ASTM C794 - Standard Test Method for Adhesion-In-Peel of Elastomeric Joint 

Sealants; 2015. 
 

B. ASTM C834 - Standard Specification for Latex Sealants; 2010. 
 

C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014. 
 

D. ASTM C1087 - Standard Test Method for Determining Compatibility of Liquid-Applied 
Sealants with Accessories Used in Structural Glazing Systems; 2000 (Reapproved 2011). 

 
E. ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint 

Sealants; 2008 (Reapproved 2012). 
 

1.4 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, 

cure time, and color availability. 
2. List of backing materials approved for use with the specific product. 
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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. 
 

C. Color Cards for Selection: Where sealant color is not specified, submit manufacturer's color 
cards showing standard colors available for selection. 

 
D. Sealant Schedule:  Identify locations for various sealants, sealant type and color to be 

selected. 
 

1.5 QUALITY ASSURANCE 
 

A. Laboratory Testing: Provide test results for each combination of sealant, substrate, 
backing, and accessories.  Test results shall provide the following information. 
1. Adhesion Testing: In accordance with ASTM C794. 
2. Compatibility Testing: In accordance with ASTM C1087. 
3. Report manufacturer's recommended corrective measures, if any, including primers or 

techniques not indicated in product data submittals. 
4. Testing is not required if sealant manufacturer provides data showing previous 

testing, not older than 24 months, that shows satisfactory adhesion, lack of staining, 
and compatibility. 

 
1.6 WARRANTY 

 
A. See Section 01 70 00 - Closeout Submittals, for additional warranty requirements. 

 
B. Correct defective work within a five 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 

 
2.1 JOINT SEALANT APPLICATIONS 

 
A. Scope: 

1. Exterior Joints: Seal open joints, whether or not the joint is indicated on the 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. 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. Control joints. 
c. Expansion joints. 
d. Joints between ceramic wall tile and dissimilar materials. 
e. 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. 
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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. 
 

B. Exterior Joints: Use nonsag non-staining silicone sealant, unless otherwise indicated. 
1. Control and Expansion Joints in Concrete Paving: Self-leveling polyurethane 

"traffic-grade" sealant. 
 

C. Interior Joints: Use nonsag silicone sealant, unless otherwise indicated. 
1. Wall and Ceiling Joints in Non-Wet Areas: Acrylic emulsion silicone sealant. 
2. Joints between Fixtures in Wet Areas and Floors, Walls, and Ceilings: Mildew-resistant 

silicone sealant; white. 
 

D. Interior Wet Areas: Bathrooms, restrooms, kitchens, and food service areas; fixtures in wet 
areas include plumbing fixtures, countertops, cabinets, and other similar items: Mildew-
resistant silicone sealant. 

 
2.2 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. 

 
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: Match adjacent finished surfaces. 

 
C. Acrylic Emulsion Latex: Water-based; ASTM C834, single component, non-staining, 

non-bleeding, non-sagging; not intended for exterior use. 
 
2.3 SELF-LEVELING SEALANTS 

 
A. Self-Leveling Polyurethane Sealant: ASTM C920, Grade P, Uses M and A; single or 

multicomponent; explicitly approved by manufacturer for traffic exposure; not expected to 
withstand continuous water immersion. 
1. Movement Capability: Plus and minus 25 percent, minimum. 

 
2.4 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. 

 
 
PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply 
with joint-sealant manufacturer's written instructions and the following requirements: 
1. Remove all foreign material from joint substrates that could interfere with adhesion of joint 

sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants.  Remove loose particles remaining after cleaning 
operations above by vacuuming or blowing out joints with oil-free compressed air.  Porous 
joint substrates include the following: 
a. Concrete. 
b. Masonry. 
c. Unglazed surfaces of ceramic tile. 

3. Remove laitance and form-release agents from concrete. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint widths 
that allow optimum sealant movement capability. 
1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application and 

replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 
and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 
1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Non-sag Sealants:  Immediately after sealant application and before skinning or curing 
begins, tool sealants according to requirements specified in subparagraphs below to form smooth, 
uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and 
adhesion of sealant with sides of joint. 
1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.  
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3.4 FIELD QUALITY CONTROL 

A. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing 
or noncompliance with other indicated requirements will be considered satisfactory.  Remove 
sealants that fail to adhere to joint substrates during testing or to comply with other requirements.  
Retest failed applications until test results prove sealants comply with indicated requirements. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 
and with cleaning materials approved in writing by manufacturers of joint sealants and of products 
in which joints occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion.  If, despite such protection, damage or 
deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately so 
installations with repaired areas are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces. 
1. 1 or 2 part silicone joint sealant. 
2. Joint Locations: 

a. Isolation and contraction joints in cast-in-place concrete slabs. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

B. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal non-traffic surfaces. 
1. Joint Locations: 

a. Construction joints in cast-in-place concrete. 
b. Control and expansion joints in unit masonry. 
c. Joints between different materials listed above. 
d. Perimeter joints between materials listed above and frames of doors windows. 

2. Silicone Joint Sealant:  Single component, non-sag, Class 100/50. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

C. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal non-traffic surfaces. 
1. Joint Locations: 

a. Perimeter joints of exterior openings where indicated. 
b. Tile control and expansion joints. 
c. Perimeter joints between interior wall surfaces and frames of interior doors, windows 

and elevator entrances. 
2. Joint Sealant:  Silicone. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

 
END OF SECTION 
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DOCUMENT 08 11 13 

HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Standard hollow metal doors and frames. 

B. Related Sections: 

1. Division 08 Section "Door Hardware" for door hardware for hollow metal doors. 
2. Division 07 Section “Sealants” for sealants at hollow metal frames. 
3. Division 09 Sections "Exterior Painting" and "Interior Painting" for field painting hollow 

metal doors and frames. 

1.2 DEFINITIONS 

A. Minimum Thickness:  Minimum thickness of base metal without coatings. 

B. Standard Hollow Metal Work:  Hollow metal work fabricated according to ANSI/SDI A250.8. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, core descriptions, fire-resistance rating, and finishes. 

B. Shop Drawings:  Include the following: 
1. Elevations of each door design. 
2. Details of doors, including vertical and horizontal edge details and metal thicknesses. 
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 
4. Locations of reinforcement and preparations for hardware. 
5. Details of each different wall opening condition. 
6. Details of anchorages, joints, field splices, and connections. 
7. Details of accessories. 
8. Details of moldings, removable stops, and glazing. 
9. Details of conduit and preparations for power, signal, and control systems. 

C. Other Action Submittals: 

1. Schedule:  Provide a schedule of hollow metal work prepared by or under the supervision 
of supplier, using same reference numbers for details and openings as those on 
Drawings.  Coordinate with door hardware schedule. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for each type of hollow metal door and frame assembly. 

1.4 QUALITY ASSURANCE 
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A. Source Limitations:  Obtain hollow metal work from single source from single manufacturer. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit and 
Project-site storage.  Do not use non-vented plastic. 
1. Provide additional protection to prevent damage to finish of factory-finished units. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 
to jambs and mullions. 

C. Store hollow metal work under cover at Project site.  Place in stacks of five units maximum in a 
vertical position with heads up, spaced by blocking, on minimum 4-inch- high wood blocking.  
Do not store in a manner that traps excess humidity. 
1. Provide minimum 1/4-inch space between each stacked door to permit air circulation. 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual dimensions of openings by field measurements before 
fabrication. 

1.7 COORDINATION 

A. Coordinate installation of anchorages for hollow metal frames.  Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors.  Deliver such items to Project site in time for installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Door Components 
2. Ceco Door Products; an Assa Abloy Group company. 
3. Habersham Metal Products Company. 
4. Steelcraft; an Ingersoll-Rand company. 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for 
exposed applications. 

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, 
pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 
minimum G60 or A60 metallic coating. 

D. Frame Anchors:  ASTM A 591/A 591M, Commercial Steel (CS), 40Z coating designation; mill 
phosphatized. 
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1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M 
or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, 
Class B. 

E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M. 

F. Powder-Actuated Fasteners in Concrete:  Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 
attaching hollow metal frames of type indicated. 

G. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting 
of fibers manufactured from slag or rock wool with 6- to 12-lb/cu. ft. density; with maximum 
flame-spread and smoke-development indexes of 25 and 50, respectively; passing ASTM E 136 
for combustion characteristics. 

H. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry 
film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, 
sulfur components, and other deleterious impurities. 

2.3 STANDARD HOLLOW METAL DOORS 

A. General:  Provide doors of design indicated, not less than thickness indicated; fabricated with 
smooth surfaces, without visible joints or seams on exposed faces unless otherwise indicated.  
Comply with ANSI/SDI A250.8. 
1. Design:  Stile and Rail as shown on drawings. 
2. Core Construction:  Manufacturer's standard polystyrene, polyurethane, 

polyisocyanurate, mineral-board, or vertical steel-stiffener core. 
a. Thermal-Rated (Insulated) Doors:  On all exterior Hollow Metal doors. 

1) Locations:  Exterior doors and interior doors where indicated. 
3. Vertical Edges for Single-Acting Doors:  Beveled edge. 

a. Beveled Edge:  1/8 inch in 2 inches. 
4. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch- thick, end closures or 

channels of same material as face sheets. 
5. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors 

and Frames." 

B. Exterior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Provide doors 
complying with requirements indicated below by referencing ANSI/SDI A250.8 for level and 
model and ANSI/SDI A250.4 for physical performance level: 
1. Level 1 and Physical Performance Level C (Standard Duty). 
2. Door Face Metal Thickness: 18 gage, 0.042 inch, minimum. 
3. Core: Foamed in place polystyrene foam, 1.9 to 2.2 lbs/cu ft. 
4. Insulating Value: U-value of .084, when tested in accordance with ASTM C1363. 
5. Width:  1-3/4 inches. 

C. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcing plates from 
same material as door face sheets. 

D. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel 
sheet.  
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2.4 STANDARD HOLLOW METAL FRAMES 

A. General:  Comply with ANSI/SDI A250.8 and with details indicated for type and profile. 

B. Exterior Frames:  Fabricated from metallic-coated steel sheet. 
1. Fabricate frames with mitered or coped corners. 
2. Fabricate frames as welded unless otherwise indicated. 
3. Frames for Level 1 Steel Doors:  0.042-inch- thick steel sheet. 

C. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcement plates 
from same material as frames. 

D. Provide thermal break at exterior frames to deter thermal transmittance from exterior side of frame 
to interior side of frame. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 
1. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.042 

inch thick. 
2. Compression Type for Drywall Slip-on Frames:  Adjustable compression anchors. 

2.6 STOPS AND MOLDINGS 

A. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 5/8 inch high 
unless otherwise indicated. 

2.7 FABRICATION 

A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle.  Accurately form 
metal to required sizes and profiles, with minimum radius for thickness of metal.  Where 
practical, fit and assemble units in manufacturer's plant.  To ensure proper assembly at project 
site, clearly identify work that cannot be permanently factory assembled before shipment. 

B. Tolerances:  Fabricate hollow metal work to tolerances indicated in ANSI/NAAMM-HMMA 861. 

C. Hollow Metal Doors: 
1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors to permit 

moisture to escape.  Seal joints in top edges of doors against water penetration. 

D. Hollow Metal Frames:  Where frames are fabricated in sections due to shipping or handling 
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal 
as frames. 
1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, 

flush, and invisible. 
2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 

unless otherwise indicated. 
3. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Stud-Wall Type:  Locate anchors not more than 18 inches from top and bottom of 
frame.  Space anchors not more than 32 inches o.c. and as follows: 
1) Four anchors per jamb from 60 to 90 inches high. 
2) Two anchors per head for frames above 42 inches wide and mounted in 

metal-stud partitions. 
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b. Compression Type:  Not less than two anchors in each jamb. 
4. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers as 

follows.  Keep holes clear during construction. 
a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers. 
b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers. 

E. Fabricate concealed stiffeners, edge channels, and hardware reinforcement from either cold- or 
hot-rolled steel sheet. 

F. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door 
Hardware Schedule and templates furnished as specified in Division 08 Section "Door 
Hardware." 
1. Locate hardware as indicated, or if not indicated, according to ANSI/NAAMM-HMMA 861. 
2. Reinforce doors and frames to receive non-templated, mortised, and surface-mounted 

door hardware. 
3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series 

specifications for preparation of hollow metal work for hardware. 
4. Coordinate locations of conduit and wiring boxes for electrical connections with Division 

26 Sections. 

2.8 STEEL FINISHES 

A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and pre-
treating. 
1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer 

complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer 
manufacturer for substrate; compatible with substrate and field-applied coatings despite 
prolonged exposure. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame 
installation. 

C. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces. 

B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, 
alignment, twist, and plumbness to the following tolerances: 
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1. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees 
from jamb perpendicular to frame head. 

2. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to 
plane of wall. 

3. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel 
lines, and perpendicular to plane of wall. 

4. Plumbness:  Plus or minus 1/16 inch, measured at jambs on a perpendicular line from 
head to floor. 

C. Drill and tap doors and frames to receive non-templated, mortised, and surface-mounted door 
hardware. 

3.3 INSTALLATION 

A. General:  Install hollow metal work plumb, rigid, properly aligned, and securely fastened in 
place; comply with Drawings and manufacturer's written instructions. 

B. Hollow Metal Frames:  Install hollow metal frames of size and profile indicated.  Comply with 
ANSI/SDI A250.11. 
1. Set frames accurately in position, plumbed, aligned, and braced securely until permanent 

anchors are set.  After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged. 
a. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint continuously; 
grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. 

b. Install door silencers in frames. 
c. Remove temporary braces necessary for installation only after frames have been 

properly set and secured. 
d. Check plumbness, squareness, and twist of frames as walls are constructed.  

Shim as necessary to comply with installation tolerances. 
e. Field apply bituminous coating to backs of frames that are filled with grout 

containing anti-freezing agents. 
2. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames. 
3.  
4. Installation Tolerances:  Adjust hollow metal door frames for squareness, alignment, 

twist, and plumb to the following tolerances: 
a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 

degrees from jamb perpendicular to frame head. 
b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line 

parallel to plane of wall. 
c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on 

parallel lines, and perpendicular to plane of wall. 
d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor. 

C. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified 
below.  Shim as necessary. 
1. Non-Fire-Rated Standard Steel Doors: 

a. Jambs and Head:  1/8 inch plus or minus 1/16 inch. 
b. Between Edges of Pairs of Doors:  1/8 inch plus or minus 1/16 inch. 
c. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch. 
d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 3/4 

inch.  
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3.4 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final 
inspection.  Leave work in complete and proper operating condition.  Remove and replace 
defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable. 

B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

C. Metallic-Coated Surfaces:  Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 

END OF SECTION 
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SECTION 08 14 33 

STILE AND RAIL WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Stile and Rail Wood doors 
2. Factory finishing wood doors. 
3. Factory fitting stile and rail wood doors to frames and factory machining for hardware. 

1.2 SUBMITTALS 

A. Product Data:  For each type of door indicated.  Include details of core and edge construction and 
trim for openings.  Include factory-finishing specifications. 

B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; 
construction details not covered in Product Data; location and extent of hardware blocking; and 
other pertinent data. 
1. Indicate dimensions and locations of mortises and holes for hardware. 
2. Indicate dimensions and locations of cutouts. 
3. Indicate requirements for veneer matching. 
4. Indicate doors to be factory finished and finish requirements. 

C. Samples:  Provide 12”X12” corner door cut-out indicating corner construction and edge banding.  
Provide specified wood species, stile trim profile, and factory finish indicating range of color. 

D. Warranty:  Sample of special warranty. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that is certified for chain of custody by an 
FSC-accredited certification body. 

B. Source Limitations:  Obtain stile and rail wood doors from single manufacturer. 

C. Quality Standard:  In addition to requirements specified, comply with AWI's "Architectural 
Woodwork Quality Standards Illustrated." 
1. Provide AWI Quality Certification Labels or an AWI letter of licensing for Project indicating 

that doors comply with requirements of grades specified. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written instructions. 

B. Package doors individually in plastic bags or cardboard cartons. 

C. Mark each door on bottom rail with opening number used on Shop Drawings.  
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1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and 
weathertight, wet work in spaces is complete and dry, and HVAC system is operating and 
maintaining ambient temperature and humidity conditions at occupancy levels during the 
remainder of the construction period. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace doors that fail in materials or workmanship within specified warranty period. 
1. Failures include, but are not limited to, the following: 

a. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section. 
b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch 

span. 
c. Delamination. 

2. Warranty shall also include installation and finishing that may be required due to repair or 
replacement of defective doors. 

3. Warranty Period for stile and rail Interior Doors:  Life of installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Forever Barnwood. 
2. Eggers Industries. 
3. Karona Doors. 
4. Marlite. 
5. Villa Doors. 
6. Truestile doors. 

2.2 DOOR CONSTRUCTION, GENERAL 

A. Low-Emitting Materials:  Fabricate doors with adhesives and composite wood products that do 
not contain urea formaldehyde. 

B. WDMA Premium Quality Grade. 

C. Stiles and rails, finger jointed Douglas Fir with 1-3/4” solid stock matching edge bands. 

D. Veneer Species: Douglas Fur. 

E. All moldings and sticking to be of manufacturer’s standard design or as shown on drawings.  Miter 
all corners and install using nails, staples or glue. 

F. Blocking:  Provide solid wood blocking to eliminate through-bolting hardware. 
a. 5-inch top-rail blocking, in doors indicated to have closers. 
b. 5-inch bottom-rail blocking. 
c. 5-inch mid-rail blocking.  
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2.3 “”FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance requirements of 
referenced quality standard for fitting unless otherwise indicated. 

B. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply with 
DHI-WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, DHI A115-W 
series standards, and hardware templates. 

C. Openings:  Cut and trim openings through doors. 
1. Light Openings:  Trim openings with moldings of material and profile indicated. 
2. Glazing:  Factory install glazing in doors indicated to be factory finished.  Comply with 

applicable requirements in Division 08 Section “Glazing.” 

2.4 FACTORY FINISHING 

A. General:  Comply with referenced quality standard for factory finishing.  Complete fabrication, 
including fitting doors for openings and machining for hardware that is not surface applied, before 
finishing. 
1. Finish faces, all four edges, edges of cutouts, and mortises.  Stains and fillers may be 

omitted on top and bottom edges, edges of cutouts, and mortises. 
2. Color selected by Architect. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames before hanging doors. 
1. Verify that frames comply with indicated requirements for type, size, location, and swing 

characteristics and have been installed with level heads and plumb jambs. 
2. Reject doors with defects. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Hardware:  For installation, see Division 08 Section "Finish Hardware." 

B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and the 
referenced quality standard, and as indicated. 

C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge. 

D. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at 
Project site. 

3.3 ADJUSTING 

A. Operation:  Re-hang or replace doors that do not swing or operate freely. 

B. Finished Doors:  Replace doors that are damaged or that do not comply with requirements.  Doors 
may be repaired or refinished if work complies with requirements and shows no evidence of repair 
or refinishing. 

END OF SECTION 
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SECTION 08 31 00 

ACCESS DOORS AND PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawing and general provisions of the Contract, including General and Special Conditions and 
Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes access panels, were indicated or required to finish walls: 

B. This Section includes the following: 
1. Wall access doors and frames. 

C. Related Sections include the following: 
1. Division 9 Section “Gypsum Board” for gypsum wall board assemblies. 

1.3 SUBMITTALS 

A. Product Data:  For each type of door and frame indicated.  Include construction details relative 
to materials, individual components and profiles, finishes, and fire ratings (if required) for access 
doors and frames. 

B. Shop Drawings:  Show fabrication and installation details of customized doors and frames.  
Include plans, elevations, sections, details, and attachments to other Work. 

C. Schedule:  Provide complete door and frame schedule, including types, general locations, sizes, 
construction details, latching or locking provisions, and other data pertinent to installation. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of access doors and frames through one source from a 
single manufacturer. 

B. Size Variations:  Obtain Architect’s acceptance of manufacturer's standard-size units, which 
may vary slightly from sizes indicated. 

1.5 COORDINATION 

A. Obtain specific location and sizes for required access panels from trades requiring access to 
concealed equipment including but not limited to toilet room wet walls and shafts and indicate 
on schedule specified in “Submittals” article.  
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Access Doors: 

a. Milcor Limited Partnership. 
b. Jensen Industries. 
c. J. L. Industries, Inc. 
d. Larsen's Manufacturing Company. 
e. Karp Associates, Inc. 

2.2 MATERIALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36. 

B. Hot-Rolled Steel Sheets:  ASTM A 569, Commercial Steel (CS), Type B; free of scale, pitting, 
and surface defects; pickled and oiled; with minimum thickness indicated representing specified 
nominal thickness according to ASTM A 568. 

C. Cold-Rolled Steel Sheets:  ASTM A 366, Commercial Steel (CS), or ASTM A 620, Drawing 
Steel (DS), Type B; stretcher-leveled standard of flatness; with minimum thickness indicated 
representing specified nominal thickness according to ASTM A 568.  Electrolytic zinc-coated 
steel sheet, complying with ASTM A 591, Class C coating, may be substituted at fabricator's 
option. 

D. Aluminum Extrusions:  ASTM B 221, Alloy 6063-T6. 

E. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632, Alloy 6061-T6. 
1. Mill finish, AA-M10 (Mechanical Finish:  as fabricated, unspecified). 

F. Drywall Beads:  Edge trim formed from 0.0299-inch (0.76-mm) zinc-coated steel sheet formed 
to receive joint compound and in size to suit thickness of gypsum board and gypsum sheathing. 

2.3 FINISHES 

A. Shop Primers:  Provide primers that comply with Division 9 Section "Painting." 

2.4 ACCESS DOORS AND FRAMES 

A. Recessed Access Doors and Trimless Frames:  Fabricated from steel sheet. 
1. Locations:  Exposed locations. 
2. Door: Size to be determined by application. Minimum 0.060-inch- (1.5-mm-) thick sheet 

metal in the form of a pan recessed depth required for finish material infill in Public Areas, 
Personnel Corridors and Office Areas.  

3. Frame:  Minimum 0.060-inch- (1.5-mm-) thick sheet metal with drywall bead for gypsum 
board surfaces. 
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4. Hinges:  Spring-loaded, concealed-pin type. 
5. Latch:  Cylinder Lock furnished with two keys, keyed alike. 

2.5 FABRICATION 

A. General:  Provide access door assemblies manufactured as integral units ready for installation. 

B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials 
with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam 
marks, roller marks, rolled trade names, or roughness. 

C. Steel Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  
Furnish attachment devices and fasteners of type required to secure access panels to types of 
supports indicated. 
1. Exposed Flanges:  Nominal 1 inch wide around perimeter of frame. 
2. Provide mounting holes in frames to attach frames to metal framing in plaster and drywall 

construction and to attach masonry anchors in masonry construction.  Furnish adjustable 
metal masonry anchors. 

D. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when 
closed. 

2.6 STEEL FINISHES 

A. Surface Preparation:  Prepare uncoated ferrous-metal surfaces to comply with minimum 
requirements indicated below for SSPC surface-preparation specifications and environmental 
exposure conditions of installed metal fabrications: 
1. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning." 

B. Apply shop primer to uncoated surfaces of metal fabrications.  Comply with SSPC-PA 1, "Paint 
Application Specification No. 1," for shop painting. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Advise installers of other work about specific requirements relating to access door and floor 
door installation, including sizes of openings to receive access door and frame, as well as 
locations of supports, inserts, and anchoring devices. 

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

B. Set frames accurately in position and attach securely to supports with plane of face panels 
aligned with adjacent finish surfaces.  
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3.3 ADJUSTING AND CLEANING 

A. Adjust doors and hardware after installation for proper operation. 

B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged. 

3.4 SCHEDULE 

A. Provide access doors at the following locations: 
1. At locations indicated by individual specification sections. 
2. Where indicated in contract documents. 
3. At plumbing and heating valve locations that will be concealed, or partially concealed by 

finish wall construction. 

END OF SECTION 
 



Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 08 32 13 
 

Sliding Aluminum Framed Glass Doors 
Section 08 32 13    Page 1 

SECTION 08 32 13 

SLIDING ALUMINUM FRAMED GLASS DOORS 

 
PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Horizontal Sliding Wall Systems, Thermally Broken: 
1. Aluminum clad, wood. (HSW.75) 

1.2 RELATED SECTIONS 

A. Section 03 30 00 - Cast-in-Place Concrete. 

B. Section 07 62 00 – Sheet Metal Flashing and Trim. 

C. Section 07 90 05 – Joint Sealants. 

D. Section 08 71 00 – Door Hardware. 

1.3 REFERENCES 

A. ASTM International (ASTM): 
1. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded 

Bars, Rods, Wire, Profiles and Tubes. 
2. ASTM C1172 - Standard Specification for Laminated Architectural Flat Glass. 
3. ASTM E1423 - Standard Practice for Determining Steady State Thermal 

Transmittance of Fenestration Systems. 
4. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and 

Evaluation. 
5. ASTM E1886 - Test Method for Performance of Exterior Windows, Curtain Walls, 

Doors and Impact Protective Systems Impacted by Missile(s) and Exposed to Cyclic 
Pressure Differentials. 

6. ASTM E1996 - Standard Specification for Performance of Exterior Windows, Curtain 
Walls, Doors and Impact Protective Systems Impacted by Windborne Debris in 
Hurricanes. 

B. American Architectural Manufacturers Association (AAMA): 
1. AAMA 506 - Voluntary Specifications for Hurricane and Impact and Cycle Testing of 

Fenestration Products. 
2. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation 

Resistance of Windows, Doors and Glazed Wall Sections. 
3. AAMA 2604 - Voluntary Specifications, Performance Requirements and Test 

Procedures for High Performance Organic Coatings on Aluminum Extrusions and 
Panels. 

4. AAMA 2605 - Voluntary Specifications, Performance Requirements and Test 
Procedures for Superior Performance Organic Coatings on Aluminum Extrusions and 
Panels. 

C. American National Standards Institute (ANSI): 
1. ANSI Z97.1 - Safety Glazing Materials Used in Buildings - Safety Performance 

Specifications and Methods of Test. 

D. Consumer Product Safety Commission (CPSC): 
1. CPSC 16 CFR 1201 - Safety Standard for Architectural Glazing Materials. 

E. Glass Association of North America (GANA): 
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1. GANA Glazing Manual. 

F. National Fenestration Rating Council (NFRC): 
1. NFRC 100 - Procedure for Determining Fenestration Product U-Factors. 
2. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain 

Coefficients and Visible Transmittance at Normal Incidence. 
3. NFRC 500 - Procedure for Determining Fenestration Product Condensation 

Resistance Values. 

1.4 SUBMITTALS 

A. Submit under provisions of Section 01 30 00 - Administrative Requirements. 

B. Product Data: 
1. Manufacturer's data sheets on each product to be used. 
2. Preparation instructions and recommendations. 
3. Storage and handling requirements and recommendations. 
4. Typical installation methods. 

C. Verification Samples: 
1. One 6 inch (152 mm) samples of window profile. 
2. One 12 x 12 inches (304 x 304 mm) samples of glazing. 
3. Two sample chips of frame finish. 

D. Shop Drawings: Include details of materials, measurements, hardware, glass, and finish.  
Include relationship with adjacent construction. 

E. Design Data: Engineering data illustrating compliance with specified design and 
performance criteria. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in 
this section with a minimum five years documented experience. 

B. Installer Qualifications: Company specializing in performing Work of this section with 
minimum two years documented experience with projects of similar scope and complexity. 

C. Source Limitations: Provide each type of product from a single manufacturing source to 
ensure uniformity. 

1.6 PRE-INSTALLATION CONFERENCE 

A. Convene a conference approximately two weeks before scheduled commencement of the 
Work. Attendees shall include Architect, Contractor and trades involved. Agenda shall 
include schedule, hardware coordination, critical path items and approvals. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in manufacturer's original packaging with identification labels intact and in 
sizes to suit project. 

B. Store and handle in strict compliance with manufacturer's written instructions and 
recommendations. 
1. Store product flat in dry well-ventilated area protected from exposure to harmful 

weather conditions and at temperature conditions recommended by manufacturer.  
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C. Prior to installation, keep the protective film to prevent product from getting scratched or 
damaged by dirt and debris. Remove as recommended by Manufacturer following 
installation. 

D. Protect from damage due to weather, excessive temperature, and construction operations. 

1.8 PROJECT CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results. Do not install products under 
environmental conditions outside manufacturer's recommended limits. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 
A. Acceptable Manufacturer: Panda Windows & Doors, which is located at: 3415 Bellington 

Rd.; N. Las Vegas, NV 89030; Tel: 702-643-5700; Fax: 702-643-5715; Email:request info 
(Marketing@panda-windows.com); Web:http://www.panda-windows.com. 

B. Door Engineering 
C. Anderson Windows and Doors. 

D. Requests for substitutions will be considered in accordance with provisions of Section 01 60 
00 - Product Requirements. 

2.2 PERFORMANCE REQUIREMENTS 

A. Standards Compliance: 
1. Comply with the recommendations of the GANA Glazing Manual. 
2. Safety Glazing Requirements: Per ANSI Z97.1 and CPSC 16CFR 1201. 
3. Laminated Glass Requirements: ASTM C 1172. 
4. Insulating Glass Unit Requirements: ASTM E 2190. 
5. Aluminum Profiles: 6063-T5 extruded aluminum per ASTM B221. 

B. Thermal Movement: Design to allow movement based on the following: 
1. Ambient Temperature: 120 degrees F (49 degrees C). 
2. Surface Temperature: 180 degrees F (82 degrees C). 

2.3 HORIZONTAL SLIDING WALL SYSTEMS 

A. Basis of Design: Thermally Broken, Aluminum Clad Wood Horizontal Sliding Wall System 
HSW.75 as manufactured by Panda Windows and Doors: 
1. Aluminum Profiles Wall Thickness: Up to 1/8 inch (3 mm) allowing for oversized 

panels. 
2. Interior Cladding: Unfinished Wood. 

a. Species: Douglas Fur . 
3. Tracking: 

a. Surface: Accommodate any flooring conditions. 
1) Track Size: 1/2 inch (13 mm) ADA Compliant track. 

4. Panel Configuration: 
a. Straight. 
b. Pockets: 4 panel, 1 pocket. 
c. Pockets: 4 panel, 2 pocket, bi-parting. 

5. Panel Size: As indicated on Drawings. 
6. Stile and Rail Profile Width: 3-9/16 inches (90 mm). 
7. Stile and Rail Profile Thickness or Depth: 2-5/8 inches (67 mm). 
8. Glass Thickness: 1 inch (25 mm). 

http://admin.arcat.com/users.pl?action=UserEmail&company=Panda%2BWindows%2B%26%2BDoors&coid=46039&rep&fax=702-643-5715&message=RE%3A%20Spec%20Question%20(08322pnd)%3A%20%20&mf
http://admin.arcat.com/users.pl?action=UserEmail&company=Panda%2BWindows%2B%26%2BDoors&coid=46039&rep&fax=702-643-5715&message=RE%3A%20Spec%20Question%20(08322pnd)%3A%20%20&mf
http://www.panda-windows.com/
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9. Weight of Door Panel: Approximately 7 to 8 pounds per sq ft (34 to 39 kg per sq. 
meter) depending on overall panel size and glass configuration. 

B. Hardware: 
1. Wheel Carriages: Nylon covered wheels with stainless steel ball bearings and double 

sliding rollers. 
a. Corrosion resistant treatment applied for high performance. 
b. Capacity for Each Wheel Carriage: 550 pounds (249 kg). 

2. Operating Mechanism: A pin locking system.  Provide lock cylinder and core to match 
Owner’s existing keying system. 

3. Weatherstripping: EPDM gasket and dense felt brushes. 
4. Handles: 

a. Style: Laser. 
b. Finish: Nero Cal.. 

C. Glazing: 
1. Glass Type: Low-E-coated, Insulating Glass Units, Double Glazed.  Refer to Section 08 

80 00 – Glazing. 

D. Fabrication: Fabricate aluminum components before finishing. 
1. Fabricate sliding aluminum-framed glass doors for openings indicated. 
2. Glazing: Glaze door panels in the factory. 
3. Frames: 1/8 inch (3.2 mm) thick aluminum snap-fitted extrusions, thermally broken 

using high quality polyamide iso-bar. 
4. Complete assembly, finishing and hardware application to greatest extent possible in 

the factory. 
2.4 FINISHES 

A. Aluminum Finish: 
1. Kynar (3-Coat) per AAMA 2605. 
2. Color: Black. 
3. Color: As determined by Architect from Manufacturer's standard range. 

B. Wood Finish: 
1. Stain of color selected by Architect . 

2.5 ACCESSORIES 

A. Fasteners: 
1. Manufacturer's standard fasteners. 
2. Manufacturer's standard, stainless steel noncorrosive fasteners. 
3. Exposed Fasteners: Avoid exposed fasteners to the greatest extent possible. Use 

fasteners that match finish hardware being fastened. 

B. Shims: Manufacturer recommended plastic precision shims. 

C. PART 3 EXECUTION 

3.1 EXAMINATION 

A. Do not begin installation until substrates have been properly constructed and prepared. 

B. If substrate preparation is the responsibility of another installer, notify Architect in writing of 
unsatisfactory preparation before proceeding. 

3.2 PREPARATION 

A. Clean surfaces thoroughly prior to installation. 
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B. Ensure structure and substrate are adequate to support sliding door and wall systems. 

C. Verify rough opening conditions and dimensions: 
1. Verify opening is properly flashed and waterproofed. 
2. Verify opening is level, plumb, and square with no unevenness on the floor. 

D. Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the project conditions. 

3.3 INSTALLATION 

A. Install in accordance with manufacturer's instructions approved submittals and in proper 
relationship with adjacent construction. 
1. Install level, straight, plumb, and square. 
2. Accurately fit, align, and securely fasten. 

B. Adjust components and systems for correct function and operation in accordance with 
manufacturer's written instructions. 

3.4 FIELD QUALITY CONTROL 

A. Field Inspection: Coordinate field inspection in accordance with appropriate sections in 
Division 01. 

3.5 DEMONSTRATION AND TRAINING 

A. Instruct Owner's personnel in care, adjustment and operation of sliding wall and door 
systems. 

B. Provide competent instructor for not less than one four-hour training session after completion 
and acceptance of work. 

3.6 CLEANING AND PROTECTION 

A. Clean products in accordance with the manufacturer's recommendations. 

B. All protective film or plastic wrap shall be removed within 48 hours of installation. 

C. Touch-up, repair or replace damaged products before Substantial Completion. 
 
 

END OF SECTION 
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SECTION 08 41 13 

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Architectural Aluminum Storefront Systems, including perimeter trims, stools, 
accessories, shims and anchors, and perimeter sealing of storefront units. 

1. Types of Aluminum Storefront Systems include: 
a. Storefront System – 2" x 4-1/2" nominal dimension; Thermal; Front Plane for 1” 

glazing. 

1.2 DEFINITIONS 

A. Definitions: For fenestration industry standard terminology and definitions refer to American 
Architectural Manufactures Association (AAMA) – AAMA Glossary (AAMA AG). 

1.3 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, dimensions of individual 
components and profiles, hardware, finishes, and installation instructions for each type of 
aluminum frame storefront system indicated. 

B. Shop Drawings:  Include plans, elevations, sections, details, hardware, and attachments to 
other work, operational clearances and installation details. 

C. Samples:  For units with factory-applied color finishes including samples of hardware and 
accessories involving color selection. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency for each type, of aluminum framed storefront. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An installer which has had successful experience with installation of the 
same or similar units required for the project and other projects of similar size and scope. 

B. Manufacturer Qualifications:  A manufacturer capable of providing aluminum framed storefront 
system that meet or exceed performance requirements indicated and of documenting this 
performance by inclusion of test reports, and calculations. 

C. Source Limitations:  Obtain aluminum framed storefront system through one source from a 
single manufacturer. 

D. Product Options:  Drawings indicate size, profiles, and dimensional requirements of aluminum 
framed storefront system and are based on the specific system indicated.  Refer to Division 01 
Section "Product Requirements."  Do not modify size and dimensional requirements. 

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with 
Architect's approval.  If modifications are proposed, submit comprehensive explanatory 
data to Architect for review. 
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E. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination". 

1.5 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual dimensions of aluminum framed storefront openings by field 
measurements before fabrication and indicate field measurements on Shop Drawings. 

1.6 WARRANTY 

A. Manufactures Warranty:  Submit, for Owner’s acceptance, manufacturer’s standard warranty. 
1. Warranty Period: Two (2) years from Date of Substantial Completion of the project. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with requirements, Manufacturers offering products to be incorporated in 
the work include, but are not limited to, the following. 

1. Kawneer Company Inc. Trifab 451T at exterior locations. 
2. Efco Corp  
3. Vistawall 

2.2 MATERIALS 

A. Aluminum Extrusions:  Alloy and temper recommended by aluminum storefront manufacturer for 
strength, corrosion resistance, and application of required finish and not less than 0.070” wall 
thickness at any location for the main frame and complying with ASTM B 221: 6063-T6 alloy 
and temper. 

B. Fasteners:  Aluminum, nonmagnetic stainless steel or other materials to be non-corrosive and 
compatible with aluminum window members, trim hardware, anchors, and other components. 

C. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-coated steel 
or iron complying with ASTM B 633 for SC 3 severe service conditions or other suitable zinc 
coating; provide sufficient strength to withstand design pressure indicated. 

D. Reinforcing Members:  Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated steel 
complying with ASTM B 456 for Type SC 3 severe service conditions, or zinc-coated steel or 
iron complying with ASTM B 633 for SC 3 severe service conditions or other suitable zinc 
coating; provide sufficient strength to withstand design pressure indicated. 

E. Sealant:  For sealants required within fabricated storefront system, provide permanently elastic, 
non-shrinking, and non-migrating type recommended by sealant manufacturer for joint size and 
movement. 

F. Tolerances: Reference to tolerances for wall thickness and other cross-sectional dimensions of 
storefront members are nominal and in compliance with AA Aluminum Standards and Data. 

2.3 STOREFRONT FRAMING SYSTEM 

A. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 
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B. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, non-staining, 
nonbleeding fasteners and accessories compatible with adjacent materials. Where exposes 
shall be stainless steel. 

C. Perimeter Anchors:  When steel anchors are used, provide insulation between steel material 
and aluminum material to prevent galvanic action. 

D. Packing, Shipping, Handling and Unloading: Deliver materials in manufacturer's original, 
unopened, undamaged containers with identification labels intact. 

E. Storage and Protection: Store materials protected from exposure to harmful weather conditions. 
Handle storefront material and components to avoid damage. Protect storefront material against 
damage from elements, construction activities, and other hazards before, during and after 
storefront installation. 

2.4 GLAZING SYSTEMS 

A. Glazing:  As specified in Division 08 Section "Glazing". 

B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, extruded EPDM 
rubber. 

C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type. 

D. Bond-Breaker Tape:  Manufacturer's standard TFE-fluorocarbon or polyethylene material to 
which sealants will not develop adhesion. 

E. Glazing Sealants:  As recommended by manufacturer for joint type, and as follows: 
1. Weather Seal Sealant:  ASTM C 920 for Type S, Grade NS, Class 25, Uses NT, G, A, and 

O; single-component neutral-curing formulation that is compatible with structural sealant 
and other system components with which it comes in contact; recommended by structural-
sealant, weather seal-sealant, and aluminum-framed-system manufacturers for this use. 

2.5 ACCESSORY MATERIALS 

A. Joint Sealants:  For installation at perimeter of aluminum-framed systems, as specified in 
Division 07 Section "Joint Sealants". 

B. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos; formulated for 30 mil thickness per coat. 

2.6 FABRICATION 

A. Framing Members, General:  Fabricate components that, when assembled, have the following 
characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fit joints; make joints flush, hairline and weatherproof. 
3. Means to drain water passing joints, condensation within framing members, and moisture 

migrating within the system to exterior. 
4. Physical and thermal isolation of glazing from framing members. 
5. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances. 
6. Provisions for field replacement of glazing. 
7. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 
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B. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops. 

C. Structural-Sealant-Glazed Framing Members:  Include accommodations for using temporary 
support device to retain glazing in place while structural sealant cures. 

D. Storefront Framing:  Fabricate components for assembly using manufactures standard 
installation instructions. 

E. After fabrication, clearly mark components to identify their locations in Project according to Shop 
Drawings. 

2.7 ALUMINUM FINISHES 

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes. 

B. Factory Finishing: 
1. (70% PVDF) AAMA 2605, fluoropolymer coating.  Color selected by Architect. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer 
present, for compliance with requirements for installation tolerances and other conditions 
affecting performance of work.  Verify rough opening dimensions, levelness of sill plate and 
operational clearances.  Examine wall flashings, vapor retarders, water and weather barriers, 
and other built-in components to ensure a coordinated, weather tight installation. 

1. Metal Surfaces:  Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding slag; 
without sharp edges or offsets at joints. 

2. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing 
aluminum framed storefront system, accessories, and other components. 

B. Install aluminum framed storefront system level, plumb, square, true to line, without distortion or 
impeding thermal movement, anchored securely in place to structural support, and in proper 
relation to wall flashing and other adjacent construction. 

C. Set sill members in bed of sealant or with gaskets, as indicated, for weather tight construction. 

D. Install aluminum framed storefront system and components to drain condensation, water 
penetrating joints, and moisture migrating within door and framing to the exterior. 

E. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic 
action at points of contact with other materials. 

3.3 ADJUSTING, CLEANING, AND PROTECTION 

A. Clean aluminum surfaces immediately after installing aluminum framed storefronts.  Avoid 
damaging protective coatings and finishes.  Remove excess sealants, glazing materials, dirt, 
and other substances. 
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B. Clean glass immediately after installation. Comply with glass manufacturer's written 
recommendations for final cleaning and maintenance.  Remove nonpermanent labels, and 
clean surfaces. 

C. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged 
during construction period. 

END OF SECTION 
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SECTION 08 71 00 
 

DOOR HARDWARE 
 
PART 1 – GENERAL 
 
1.1 SUMMARY 

A. Definition:  "Finish Hardware" includes items known commercially as finish hardware which are 
required for swing, sliding and folding doors, except special types of unique and non-matching 
hardware specified in the same section as the door and door frame. 

B. Extent of finish hardware required is indicated on drawings and in schedules. 

C. Types of finish hardware required include the following: 
 

1. Butt Hinges 
2. Continuous Hinges 
3. Lock cylinders and keys 
4. Lock and latch sets 
5. Exit devices 
6. Closers 
7. Electronic door control devices 
8. Overhead Holders 
9. Door trim units 

1.2 RELATED SECTIONS 

A. Section 08 11 13 – Hollow Metal Doors and Frames. 

B. Section 08 14 33 – Stile and Rail Wood Doors. 

C. Section 08 41 13 – Aluminum Framed Entrances and Storefronts. 

1.3 QUALITY ASSURANCE 

A. Manufacturer:  Obtain each type of hardware (latch and lock sets, etc.) from a single 
manufacturer. 

B. Supplier:  A recognized architectural finish hardware supplier, with warehousing facilities, who has 
been furnishing hardware in the project's vicinity for a period of not less than 2 years, and who is, 
or who employs an experienced architectural hardware consultant who is available, at reasonable 
times during the course of the work, for consultation about project's hardware requirements, to 
Owner, Architect and Contractor. 

C. Where emergency exit devices are required on fire-rated doors (with supplementary marking on 
doors with labels indicating "Fire Door to be Equipped with Fire Exit Hardware") provide labels on 
exit devices indicating "Fire Exit Hardware 

D. This supplier shall be responsible to field check existing openings for proper application of sizes 
and strikes for all openings. 
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E. Hardware Supplier: Shall be an established firm dealing in contract builders’ hardware.  He 
must have adequate inventory, qualified personnel on staff and be located within 100 miles of 
the project. The distributor must be a factory-authorized dealer for all materials required.  The 
supplier shall be or have in employment an Architectural Hardware Consultant (AHC). 

1.4 REGULATORY REQUIREMENTS 

A. Comply with accessibility requirements, comply with Americans with Disabilities Act (ADA), 
“Accessibility Guidelines for Buildings and Facilities (ADAAG),” ANSI A117.1, FED-STD-795, 
“Uniform Federal Accessibility Standards.” 

1.5 SUBMITTALS 

A. Product Data:  Submit manufacturer’s technical product data for each item of hardware in 
accordance with Division 1 Section "Submittals".  Include whatever information may be necessary 
to show compliance with requirements, and include instructions for installation and for 
maintenance of operating parts and finish. 

B. Hardware Schedule:  Submit final hardware schedule in a vertical format as recognized by the 
Door and Hardware Institute (DHI). Horizontal schedule format will not be accepted.  Coordinate 
hardware with doors, frames, and related work to ensure proper size, thickness, hand, function 
and finish of hardware. 

 
1. Final Hardware Schedule Content: Based on finish hardware indicated, organize hardware 

schedule into "hardware sets" indicating complete designations of every item required for 
each door or opening.  Include the following information: 

a. Type, style, function, size and finish of each hardware item. 
b. Name and manufacturer of each item. 
c. Fastenings and other pertinent information. 
d. Index to include location of hardware set cross-referenced to indications on drawings 

both on floor plans and in door and frame schedule. 
e. Explanation of all abbreviations, symbols, codes, etc., contained in schedule. 
f. Mounting locations for hardware. 
g. Door and frame sizes and materials. 
h. Keying information. 
i. Wiring diagrams with theory of operation. 

C. Submittal Sequence:  Submit schedule in accordance to Division 1, particularly where acceptance 
of hardware schedule must precede fabrication of other work (e.g., hollow metal frames) which is 
critical in the project construction schedule. Include with schedule the product data, samples, 
shop drawings of other work affected by finish hardware, and other information essential to the 
coordinated review of hardware schedule. 

D. Keying Schedule:  Submit separate detailed schedule indicating clearly how the Owner's final 
instructions on keying of locks has been fulfilled. 

E. Templates:  Furnish hardware templates to each fabricator of doors, frames and  other work to be 
factory-prepared for the installation of hardware.  Upon request, check shop drawings of such 
other work, to confirm that adequate provisions are made for proper location and installation of 
hardware. 
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F. Submit to General Contractor the factory order acknowledgement numbers for the various 
hardware items to be used on the project. The factory order acknowledgement numbers shall 
help to facilitate and expedite any service that may be required on a particular hardware item.  
General Contractor shall keep these order acknowledgement numbers on file in the 
construction trailer. 

1.6  PRODUCT HANDLING 

A. Tag each item or package separately, with identification related to final hardware schedule, and 
include basic installation instructions with each item or package. 

B. Inventory hardware jointly with representatives of hardware supplier and hardware installer until 
each is satisfied that count is correct. 

C. Deliver individually packaged hardware items at the proper times to the proper locations (shop or 
project site) for installation. 

D. Provide secure lock-up for hardware delivered to the project, but not yet installed.  Control 
handling and installation of hardware items which are not immediately replaceable, so that 
completion of the work will not be delayed by hardware losses, both before and after installation. 

 
 
PART 2 - PRODUCTS 

2.1 SCHEDULED HARDWARE 

A. Requirements for design, grade, function, finish, size and other distinctive qualities of each type of 
finish hardware is indicated in the Finish Hardware Data Sheet and Hardware Schedule at the 
end of this section.  Products are identified by using hardware designation numbers of the 
following. 

  Manufacturer's Product Designations: 
 

1. Butt Hinges:   McKinney 
2. Continuous Hinges:   Select 
3. Locksets:    Best. 
4. Cores:    Best/Falcon/Schlage 
5. Closers:    Stanley Closer 
6. Exit Devices:   Precision 
7. Overhead Holders:   Sargent 
8. Kickplates:    Burns 
9. Silencers:    Ives 
10. Floor/Wall Stops:   DCI 
11. Threshold & Weatherstrip:  Nation Guard Products 

 
2.2 MATERIALS AND FABRICATION 

A. General: 
 

1. Hand of door:  Drawings show direction of slide, swing or hand of each door leaf. Furnish 
each item of hardware for proper installation and operation of door movement as shown.  
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2. Manufacturer's Name Plate:  Do not use manufacturer's products which have 

manufacturer's name or trade name displayed in a visible location (omit removable 
nameplates), except in conjunction with required UL labels and as otherwise acceptable 
to Architect. 

3. Manufacturer's identification will be permitted on rim of lock cylinders only. 
4. Finish:  All hardware finish shall match US1B Flat Black unless otherwise indicated.  

Closer bodies, covers, and arms shall be powder coated finish. 
5. Fasteners:  Provide hardware manufactured to conform to published templates, generally 

prepared for machine screw installation.  Do not provide hardware which has been 
prepared for self-tapping sheet metal screws, except as specifically indicated. 

6. Furnish screws for installation, with each hardware item. Provide Phillips flat-head screws 
except as otherwise indicated. Finish exposed (exposed under any condition) screws to 
match hardware finish or, if exposed in surfaces of other work, to match finish of such 
other work as closely as possible, including "prepared for paint" in surfaces to receive 
painted finish. 

7. Provide concealed fasteners for hardware units which are exposed when door is closed, 
except to extent no standard units of type specified are available with concealed 
fasteners.  Do not use thru-bolts for installation where bolt head or nut on opposite face is 
exposed in other work, except where it is not feasible to adequately reinforce the work. In 
such cases, provide sleeves for each thru-bolt or use sex screw fasteners. 

8. Tools and Maintenance Instructions for Maintenance:  Furnish a complete set of 
specialized tools and maintenance instructions as needed for Owner's continued 
adjustment, maintenance, and removal and replacement of finish hardware. 

2.3 HINGES, BUTTS, AND PIVOTS 

B. Templates:  Except for hinges and pivots to be installed entirely (both leaves) into wood doors and 
frames, provide only template-produced units. 

C. Screws:  Furnish Phillips flat-head or machine screws for installation of units, except furnish 
Phillips flat-head or wood screws for installation of units into wood.  Finish screw heads to match 
surface of hinges or pivots. 

D. Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows: 

1. Steel Hinges:  Steel pins. 
2. Non-ferrous Hinges:  Stainless steel pins. 
3. Out-swing Corridor Doors:  Non-removable pins. 
4. Interior Doors:  Non-rising pins. 
5. Tips:  Flat button and matching plug, finished to match leaves. 
6. Number of hinges:  Provide number of hinges indicated but not less than 3 hinges per 

door leaf for doors 90" or less in height and one additional hinge for each 30" of 
additional height. 

E. Acceptable Manufacturers: 

1. Ives 
2. McKinney 
3. Hager 

F. Supplier shall be responsible for the correct hinge size to fit any existing frames or doors. 
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G. Furnish hinges in sizes and types as required by architect’s details to achieve maximum degree 
of opening. 

 
2.5 LOCK CYLINDERS AND KEYING 

E. General:  Supplier will meet with Owner to finalize keying requirements and obtain final 
instructions in writing. 

F. Review the keying system with the Owner and provide the type required (master, grandmaster 
or great-grandmaster), integrated with Owner's existing system.  If key pinning charts are 
required, owner to furnish charts to hardware supplier. 

G. Furnish removable core cylinders at all doors, factory keyed as directed by the owner to the 
Owner’s existing system. 

H. Furnish temporary keyed cores for the construction period and remove these when directed.  
The construction cores remain property of the supplier and shall be returned to the supplier when 
they are removed.  Contractor shall install the permanent cores in the presence of the owner’s 
representative. 

I. Metals:  Construct lock cylinder parts from brass/bronze, stainless steel or nickel silver. 

J. Comply with Owner's instructions for master keying and, except as otherwise indicated, provide 
individual change key for each lock which is not designated to be keyed alike with a group of 
related locks. 

K. Permanently inscribe each key and cylinder with Visual Key Control that identifies cylinder 
manufacturer key symbol, and inscribe key with the notation "DO NOT DUPLICATE" 

L. Key Material:  Provide keys of nickel silver only. 

M. Key Quantity: 
1. Furnish three (3) change keys for each lock.  
2. Five (5) master keys for each master system.  
3. One (1) extra blank for each lock. 
4. Six (6) Construction master keys. 

 Deliver keys as directed by the owner. 
 
2.6 LOCKS, LATCHES AND BOLTS 

A. Locks shall meet these certifications: 

1. Cylindrical Locks - ANSI A156.2 Series 4000, Grade 1 Strength and Operational 
requirements. Meets A117.1 Accessibility Codes. Latch bolts shall be steel with minimum 
½” throw, deadlocking on keyed and exterior functions. ¾” throw anti-friction latchbolt on 
pairs of fire doors. Strikes:  Provide manufacturer's standard wrought box strike for each 
latch or lock bolt, with curved lip extended to protect frame. Provide 5/8" minimum throw 
of latch and deadbolt used on pairs of doors.  

2. Lock Manufacturers: Subject to compliance with requirements, provide lockset products 
of the following approved manufacturers: 
a. Falcon Lock Co.  
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b. Sargent Lock Co.  
c. Corbin Russwin  
d. Best Lock Co.  
e. Schlage Lock Co.  

2.7 CLOSERS AND DOOR CONTROL DEVICES 

B. Size of Units:  Except as otherwise specifically indicated, comply with the manufacturer's 
recommendations for size of door control unit, depending upon size of door, exposure to 
weather and anticipated frequency of use. 

C. Closers:  All door closers shall be of one manufacturer to provide for proper installation and 
servicing after installation. Closer shall carry a manufacturer's TEN YEAR WARRANTY for 
hydraulic units. 

D. All door closers shall pass UL10C positive pressure fire test. 

E. No Pressure Relief Valves (PRV) shall be permitted. 

F. Acceptable Manufacturers and Products: 

1. Falcon Closers  
2. Norton” 
3. Sargent  
4. Yale  
5. LCN Closers 

 
2.8 EXIT DEVICES 

 
A. General:  All devices shall be of one manufacturer to provide for proper installation and serving.  

Devices shall be non-handed and capable of direct field conversion for all available trim functions.  
All devices shall carry a three year warranty against manufacturing defects and workmanship. 

 
B. Furnish roller strikes for all exit devices. 
 
C. All mounting fasteners to be concealed.  Devices to be non-handed or field reversible. 
 
D. Furnish stainless steel latch bolt with ¾” throw and security dead latching for all rim and surface 

vertical rod exit devices. 
 
E. Furnish center case with heavy wrought and sintered parts and stamped cold roll steel chassis 

with a thickness of .090”. 
 
F. Device cover stainless steel, 0.048 thick or brass, 0.050” thick. 
 
G. Furnish stainless steel or brass touch pad cover on all exit devices. 
 
H. Mechanism housing extruded aluminum with 0.080” thickness and extruded cover with 0.152” 

thickness. 
 
I. The end cap to be cast or forged material and is not to overlap the mechanism case. 
 
J. No exposed rivets or screws on back of device that would be visible through glass light. 

1. Where lever trim is specified, levers to match all locksets, latch sets, and privacy sets. 
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K. Escutcheons for all lever trim to be deep drawn stainless steel or brass with (4) thru-bolts 

anchoring trim assembly to exit device chassis. (25 series). 
2. Escutcheons for all lever trim shall be roll formed stainless steel or brass with (4) thru-

bolts anchoring trim assembly to exit device chassis. . 
3. Levers to be brass, cast, or forged. 
4. Lever return springs to be compression type. 
5. Protect lever trim by a shear pin, which will withstand a rotational force of 35 ft-lbs before 

shearing. 
6. Vandal resistant trim shall conform to ANSI 156.3 Grade 1 Security Trim standard. 
 

L. Pull type trim to be thru-bolted to panic device center case with minimum four number 10 machine 
screws and one ¼ x 20 machine screw.. 

 
M. Vertical rod devices to be UL, cUL labeled for fire door applications without the use of bottom rod 

assemblies or when bottom rods are required for security applications. 
 

N. Fire exit devices mounted on labeled wood doors to be thru-bolt mounted in compliance with door 
manufacturer’s requirements.  Where special blocking has been specified in wood door 
specification, do not thru-bolt exit devices. 

 
O. Acceptable Manufacturers and Types: 

1. Falcon Exit Devices  
2. Sargent Exit Devices  
3. Precision Hardware  

 
2.9 DOOR TRIM UNITS 

A. Fasteners:  Provide manufacturer's standard exposed fasteners for door trim units (kick plates, 
edge trim, viewers, knockers, mail drops and similar units); either machine screws or self-tapping 
screws. 

B. Fabricate protection plates (armor, kick or mop) not more than 1-1/2" less than door width on 
stop side and not more than 1/2" less than door width on pull side, x the height indicated. All 
protection plates shall have all edges beveled (B4E). 

C. Metal Plates:  Stainless steel, .050" (U.S. 18 ga.). 

D. All pull plates and handles to be thru-bolted. Install pull plate prior to push plate to conceal thru-
bolts. Provide concealed fasteners for all push/pull applications. 

E. Acceptable Manufacturers:  

1. Ives 
2. Rockwood 
3. Quality 
4. Burns 
5. DCI 

2.10 WEATHERSTRIP AND GASKETING 

A. General: Except as otherwise indicated, provide continuous weather stripping at each leaf of 
every exterior door.  Provide type, sizes and profiles shown or scheduled. Provide non-corrosive 
fasteners as recommended by manufacturer for application indicated. 
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B. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 
replaceable and readily available from stocks maintained by the manufacturer. 

C. Acceptable Manufacturers: 

1. Pemko Mfg. Co. 
2. Reese 
3. National Guard Co. 
 

2.11 THRESHOLDS 

A. General: Except as otherwise indicated provide standard aluminum threshold unit of type, size 
and profile as shown or detailed. 

B. Provide welded custom thresholds where scheduled and noted in the hardware sets. Provide 
cover plates where scheduled. 

C. Provide thresholds that are 1” wider than depth of frame unless specified or detailed otherwise. 

D. Acceptable Manufacturers: 

1. Pemko Mfg. Co. 
2. Reese 
3. National Guard Co. 

2.12 DOOR SILENCERS 

A. All hollow metal frames shall have grey resilient type silencers.  Quantity (3) on single doors and 
quantity (2) on pairs of doors. 

2.13 ELECTRICAL HARDWARE 
 

A. Where scheduled supply electrified exit devices that allow for remote retraction of latch bolts by 
use of a solenoid.  Access control system will allow exit devices to be changed from exit only or 
latched to push-pull operation. 

 
B. Furnish power transfers that are recessed into door and frame.  Power transfers to allow electrical 

power to pass from door to frame without the use of door cords or transfer hinges. 
 

C. Furnish power supplies to operate electrified exit devices.  Power supplies to have regulated 
output that is field selectable for either 24VDC @ 2 amps or 12VDC @ 4 amps.  Standard input at 
120VAC @ 1amp or 240VAC @ 0.5amp.  Power Supplies to have five (5) knockout holes for 
conduit connection with terminal block that handles up to 14 gauge wire.  Power supplies will 
handle up to 16 amp current inrush to retract exit device latch bolt. 

 
D. Furnish wiring diagrams (riser and point to point) with theory of operation to electrical contractor 

for use in installing electrical hardware products. 
 

E. Electrical contractor to run all wiring and make all final connections for electrified hardware.  
Hardware supplier shall be responsible to furnish all wiring diagrams to operate electrified 
hardware.  Access control material and electrified hardware to interface at junction boxes. 
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PART 3 - EXECUTION 

3.2 INSTALLATION 

A. Mount hardware units at heights indicated in "Recommended Locations for Builders Hardware for 
Standard Steel Doors and Frames" by the Door and Hardware Institute, except as specifically 
indicated or required to comply with governing regulations, and except as may be otherwise 
directed by Architect. 

B. Install each hardware item in compliance with the manufacturer's instructions and 
recommendations.  Wherever cutting and fitting is required to install hardware onto or into 
surfaces which are later to be painted or finished in another way, coordinate removal, storage and 
reinstallation or application of surface protections with finishing work specified in the Division-9 
sections.  Do not install surface-mounted items until finishes have been completed on the 
substrate. 

C. Set units level, plumb and true to line and location.  Adjust and reinforce the attachment substrate 
as necessary for proper installation and operation. 

D. Drill and countersink units which are not factory-prepared for anchorage fasteners.  Space 
fasteners and anchors in accordance with industry standards. 

E. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene mastic sealant. 

F. Technical and Warranty Information: 

1. At the completion of the project, the technical and warranty information coalesced and 
kept on file by the General Contractor/Construction Manager shall be given to the Owner 
or Owner’s Agent. In addition to both the technical and warranty information, all factory 
order acknowledgement numbers supplied to the General Contractor/Construction 
Manager during the construction period shall be given to the Owner or Owner’s Agent. 
The warranty information and factory order acknowledgement numbers shall serve to 
both expedite and properly execute any warranty work that may be required on the 
various hardware items supplied on the project. 

2. Submit to General Contractor two copies each of parts and service manuals and two 
each of any special installation or adjustment tools.  Include for locksets, exit devices, 
door closers and any electrical products. 

3.3 ADJUST AND CLEAN 

A. Adjust and check each operating item of hardware and each door, to ensure proper operation or 
function of every unit.  Replace units which cannot be adjusted to operate freely and smoothly as 
intended for the application made. 

B. Clean adjacent surfaces soiled by hardware installation. 

C. Final Adjustment:  Wherever hardware installation is made more than one month prior to 
acceptance or occupancy of a space or area, return to the work during the week prior to 
acceptance or occupancy, and make final check and adjustment of all hardware items in such 
space or area.  Clean operating items as necessary to restore proper function and finish of 
hardware and doors. Adjust door control devices to compensate for final operation of heating and 
ventilating equipment. 
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D. Instruct Owner's Personnel in proper adjustment and maintenance of hardware and hardware 
finishes, during the final adjustment of hardware. 

E. Continued Maintenance Service:  Approximately six months after the acceptance of hardware in 
each area, the Installer, accompanied by the representative of the latch and lock manufacturer, 
shall return to the project and re-adjust every item of hardware to restore proper function of 
doors and hardware.  Consult with and instruct Owner's personnel in recommended additions to 
the maintenance procedures.  Replace hardware items which have deteriorated or failed due to 
faulty design, materials or installation of hardware units.  Prepare a written report of current and 
predictable problems (of substantial nature) in the performance of the hardware. 

3.4 SCHEDULE 

A. Provide the following hardware group designations as indicated in the contract documents. 
 
HARDWARE GROUP 1 
Opening: 101-1 

Qty Description Finish Mfr. 
1 Mortise cylinder 63-46 BSP Sargent 
 
HARDWARE GROUP 2 
Opening: 101-4 

Qty Description Finish Mfr. 
2 Pivot hinge EP-5J 26D McKinney 
2 Pull 8102HD6-STD BLK Ives 
 
HARDWARE GROUP 3 
Opening: 101-5 

Qty Description Finish Mfr. 
3 4-1/2 Std Wt (.134) Hinge TA2714 4-1/2" x 4-1/2" US1B McKinney 
1 Cylindrical Lockset 6505 x KP BSP Sargent 
1 Closer – Parallel arm, top jamb 351-0Z-TB-CPS BSP Sargent 
3 Silencers BS Black DCI 
1 Weatherstrip 172S A Nat. Guard 
1 Sweep C607BB BB Nat. Guard 
1 Threshold 8533 Mill Nat. Guard 
 
 
HARDWARE GROUP 4 
Opening 103-1 

Qty Description Finish Mfr. 
6  Double acting hinge 3044-8 Black Bommer 
4  8200 3”X12” Push Plate BLK Ives 
4  Kick Plate 8400 4” X 35” BLK Ives 
2  Kick down door holder FS544 BLK Ives 
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HARDWARE GROUP 5 
Opening 103-2 

Qty Description Finish Mfr. 
3 4-1/2 Std Wt(.134) Hinge TA2714 4-1/2" x 4-1/2" BSP McKinney 
1 Push Pad, Rim 8813J x ETL x 64 BSP Sargent 
1 Closer - Parallel Arm, top jamb 351-0Z-TB-CPS BSP Sargent 
1 Concealed Overhead Stop 6-336 Std Duty BSP Rixon 
1  Kick Plate 8400 4” X 35” BLK Ives 
1 Weatherstrip 172S A Nat. Guard 
1 Sweep C607BB BB Nat. Guard 
1 Threshold 8533 Mill Nat. Guard 
3 Silencers BS Black DCI 
1 Card Reader Smart Reader Black Brivo 
1 Electric Power Transfer EL-CEPT US26D Securitron 
1 Power Supply PBS-24-1  Securitron 
1 Wiring Harness QC-C1500P  McKinney 
1 Wiring Harness QC-C200P  McKinney 
 
Key unlocks the outside lever. 
Present credentials at card reader unlocks latch bolt. 
 
HARDWARE GROUP 6 
Opening: 104-1 

 
Qty Description Finish Mfr. 

3 4-1/2 Std Wt(.134) Hinge TA2714 4-1/2" x 4-1/2" 260 McKinney 
1 Cylindrical Lockset 6537 x KP BSP Sargent 
1 Wall Stop 3211Tl Black DCI 
3 Silencers BS Black DCI 
 
HARDWARE GROUP 7 
Opening 105-1, 106-1 

Active  Description Finish Mfr. 
1  Continuous Hings SL24 CL HD x 83” x TF BL Select 
1  9266-36-20-O Pull BLK Ives 
1  8200-3” X 12” Push Plate BLK Ives 
1  Closer - Parellel Arm 351-A-P BSP Sargent 
2  Kick Plate 8400 4” X 35” BLK Ives 
1  Wall stop WS404-CVX BLK Ives 
3  Silencers BS Black DCI 
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HARDWARE GROUP 8 
Opening 201-1 

Qty Description Finish Mfr. 
3 4-1/2 Std Wt(.134) Hinge TA2714 4-1/2" x 4-1/2" BSP McKinney 
2 Dead bolt 489-T BSP Sargent 
2 Pull 8302 3-1/2” X 15” BLK Ives 
1 Weatherstrip 172S A Nat. Guard 
1 Sweep C607BB BB Nat. Guard 
1 Threshold 8533 Mill Nat. Guard 
6 Silencers BS Black DCI 
1 Removable mullion 980A  Sargent 
1 Bi-parting sliding barn door hardware-Degree-U Black Rustica 

END OF SECTION 
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SECTION 08 80 00 

GLAZING 
 
PART 1 GENERAL 

 
1.1 SECTION INCLUDES 

 
A. Insulating glass units. 

 
B. Glazing units. 

 
C. Glazing compounds and accessories. 

 
1.2 RELATED REQUIREMENTS 

 
A. Section 07 25 00 - Weather Barriers. 

 
B. Section 07 90 05 - Joint Sealants: Sealants for other than glazing purposes. 

 
C. Section 08 11 13 - Hollow Metal Doors and Frames: Glazed borrowed lites. 

 
D. Section 08 14 33 – Stile and Rail Wood Doors. 

 
E. Section 08 32 13 – Sliding Aluminum-Framed Glass Doors. 

 
F. Section 08 41 13 - Aluminum-Framed Storefronts: Glazing furnished as part of storefront 

assembly. 
 

G. Section 26 05 19 – Low Voltage Electrical Power conductors and Cables. 
 

H. Section 26 27 26 – Wiring Devices. 
 
1.3 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; 2010. 
 

C. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets, 
Setting Blocks, and Spacers; 2005 (Reapproved 2011). 

 
D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014. 

 
E. ASTM C1036 - Standard Specification for Flat Glass; 2011e1. 

 
F. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass; 

2012. 
 

G. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2013. 
 

H. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat 
Glass; 2015. 
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I. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings; 
2012a. 

 
J. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation; 

2010. 
 

K. GANA (GM) - GANA Glazing Manual; Glass Association of North America; 2009. 
 

L. GANA (SM) - GANA Sealant Manual; Glass Association of North America; 2008. 
 

M. GANA (LGRM) - GANA Laminated Glazing Reference Manual; Glass Association of North 
America; 2009. 

 
N. IGMA TM-3000 - North American Glazing Guidelines for Sealed Insulating Glass Units for 

Commercial & Residential Use; Insulating Glass Manufacturers Alliance; 1990 (2004). 
 

O. NFRC 100 - Procedure for Determining Fenestration Product U-factors; 2014. 
 

P. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and 
Visible Transmittance at Normal Incidence; 2014. 

 
Q. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials 

and Systems; 2014. 
 

1.4 SUBMITTALS 
 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

B. Product Data on Glazing Compounds and Accessories: Provide chemical, functional, and 
environmental characteristics, limitations, special application requirements. Identify available 
colors. 

 
C. Samples for initial review:  Submit one sample 12 by 12 inch in size of clear, tinted, and 

obscure glazing options.  Provide a minimum of two different shades of the following colors. 
1. Gray. 
2. Bronze 
Submit additional shades as requested by Architect.  Submit a minimum of two samples of each 
obscure glass type. 

 
D. Samples for final approval: Submit two samples 12 by 12 inch in size of insulated glass units. 

 
E. Warranty Documentation: Submit manufacturer warranty and ensure that forms have been 

completed in Owner’s name and registered with manufacturer. 
 

1.5 QUALITY ASSURANCE 
 

A. Perform Work in accordance with GANA (GM), GANA (SM), GANA (LGRM), and IGMA 
TM-3000 for glazing installation methods. Maintain one copy on site. 

 
B. Installer Qualifications: Company specializing in performing the work of this section with 

minimum three years documented experience. 
 

1.6 WARRANTY 
 

A. See Section 01 70 00 - Closeout Submittals, for additional warranty requirements. 
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B. Insulating Glass Units: Provide a five (5) year manufacturer warranty to include coverage for 
seal failure, interpane dusting or misting, including replacement of failed units. 

 
 

PART 2 PRODUCTS 
 

2.1 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES 
 

A. Select type and thickness of exterior glazing assemblies to withstand dead and 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. 
3. Glass thicknesses listed are minimum. 

 
B. Vapor Retarder and Air Barrier Seals: Provide completed assemblies that maintain continuity 

of building enclosure vapor retarder and air barrier. 
1. In conjunction with vapor retarder and joint sealer materials described in other sections. 

 
C. Thermal and Optical Performance: Provide glass 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 5.2/6.3 computer program. 
2. Center of Glass Solar Heat Gain Coefficient (SHGC): Comply with NFRC 200 using 

Lawrence Berkeley National Laboratory (LBNL) WINDOW 5.2/6.3 computer program. 
3. Solar Optical Properties: Comply with NFRC 300 test method. 

 
2.2 GLASS MATERIALS 

 
A. Float Glass: Provide float glass based glazing unless noted otherwise. 

1. Annealed Type: ASTM C1036, Type I - Transparent Flat, Class 1 - Clear, Quality-Q3. 
2. Heat-Strengthened and Fully Tempered Types: ASTM C1048, Kind HS and FT. 
3. Fully Tempered Safety Glass: Complies with ANSI Z97.1 and 16 CFR 1201 criteria, Kind 

SG. 
4. Tinted Type: ASTM C1036, Class 2 - Tinted, Quality-Q3, color and performance 

characteristics as indicated. 
5. Thicknesses: As indicated; provide greater thickness as required for exterior glazing 

wind load design. 
 
2.3 INSULATING GLASS UNITS 

 
A. Insulating Glass Units: Types as indicated. 

1. Durability: Certified by an independent testing agency to comply with ASTM E2190. 
2. Spacer Color: Black. 
3. Edge Seal: 

a. Color: Black. 
4. Purge interpane space with dry air, hermetically sealed. 

 
B. Type IG-A - Insulating Glass Units: Vision glass, double glazed. 

1. Applications: 
a. Exterior glazing, unless otherwise indicated. 
b. Glazing at exterior storefront framing. 
c. Glazing at exterior windows. 

2. Space between lites filled with Argon gas. 
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3. Outer Lite: Tint Color:  As selected by Architect. 
4. Kind ¼”  HS (heat strengthened) and Kind FT (fully tempered) when required by the 

governing building code and NFPA 101, Life Safety Code 2000. 
5. Interior Lite: 1/4” clear heat strengthened glass.  Kind FT (fully tempered) when required by 

the governing building code and NFPA 101, Life Safety Code 2000. 
6. Low-E Coating: “Solarban” 60 Solar Control Low-E. Sputtered on third surface. 
7. Visible Light Transmittance:  34 - 71 
8. Winter Nighttime U-Factor:  0.27   
9. Summer Daytime U-Factor:  0.29   
10. Solar Heat Gain Coefficient:  0.22 – 0.32  
11. Outdoor Visible Reflectance:  6 - 9  
12. Shading Coefficient:  0.26 – 0.39  
13. Safety glazing where required by code. 
 

C. Type IG-B - Insulating Glass Units: Vision glass, double glazed. 
1. Applications: 

a. Exterior glazing, unless otherwise indicated. 
b. Glazing at exterior windows. 

2. Space between lites filled with Argon gas. 
3. Outer Lite: Tint Color:  As selected by Architect. 
4. Kind ¼”  HS (heat strengthened) and Kind FT (fully tempered) when required by the 

governing building code and NFPA 101, Life Safety Code 2000. 
5. Interior Lite: 1/4” etched, heat strengthened glass.  Kind FT (fully tempered) when required 

by the governing building code and NFPA 101, Life Safety Code 2000. 
6. Low-E Coating: “Solarban” 60 Solar Control Low-E. Sputtered on third surface. 
7. Smart Film applied to interior (#4) surface.  Color – White. 
8. Visible Light Transmittance Without Smart Film:  81 percent. 
9. Winter Nighttime U-Factor Without Smart Film:  0.27   
10. Summer Daytime U-Factor Without Smart Film:  0.29   
11. Solar Heat Gain Coefficient Without Smart Film:  0.22 – 0.32  
12. Outdoor Visible Reflectance Without Smart Film:  6 - 9  
13. Shading Coefficient Without Smart Film :  0.26 – 0.39  
14. Safety glazing where required by code. 
15. Smart Film Characteristics: 
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2.4 GLAZING UNITS 

 
A. Type SG - Monolithic Safety Glazing: Non-fire-rated. 

1. Applications: 
a. Glazed lites in interior doors. 
b. Other locations required by applicable federal, state, and local codes and 

regulations. 
c. Other locations indicated on the drawings. 

2. Glass Type: Fully tempered safety glass as specified. 
3. Tint: Clear. 
4. Thickness: 1/4 inch, nominal. 

 
2.5 GLAZING COMPOUNDS 

 
A. Manufacturers: 

1. Bostik Inc: www.bostik-us.com. 
2. Momentive Performance Materials, Inc (formerly GE Silicones): www.momentive.com. 
3. Pecora Corporation: www.pecora.com. 
4. BASF Corporation: www.basf.com/us/en.html. 
5. Substitutions: Refer to Section 01 60 00 - Product Requirements. 

 
B. Glazing Putty: Polymer modified latex recommended by manufacturer for outdoor use, knife 

grade consistency; grey color. 
 

C. Butyl Sealant: Single component; ASTM C920, Grade NS, Class 12-1/2, Uses M and A, 
Shore A hardness of 10 to 20; black color. 

 

 

http://www.bostik-us.com/
http://www.momentive.com/
http://www.pecora.com/
http://www.basf.com/us/en.html
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D. Silicone Sealant: Single component; neutral curing; capable of water immersion without loss 
of properties; non-bleeding, non-staining; ASTM C920, Type S, Grade NS, Class 25, Uses M, 
A, and G; with cured Shore A hardness range of 15 to 25; color as selected. 

 
2.6 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 x width of glazing rabbet 
space minus 1/16 inch x height to suit glazing method and pane weight and area. 

 
B. Spacer Shims: Neoprene, 50 to 60 Shore A durometer hardness; ASTM C864 Option II. 

Minimum 3 inch long x one half the height of the glazing stop x thickness to suit application, 
self adhesive on one face. 

 
C. Provide Smart Tint Controllers, dry contact switches, all cables and wiring within conduit, 

activation controller/switch, and all components to provide an operational system. 
 
 
PART 3 EXECUTION 

 
3.1 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 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. 

 
C. Verify that sealing between joints of glass framing members has been completed effectively. 

 
3.2 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. 
 

3.3 INSTALLATION, GENERAL 
 

A. Install glazing sealants in accordance with ASTM C1193, GANA Sealant Manual, and 
manufacturer's instructions. 

 
B. Smart Film Installation: 

1. Clean Smart Film and glass completely. 
2. Cut Smart Film to proper size of glass unit. 
3. Check alignment of film by adhering 4 inches of product while letting the remaining film lay 

flat on glass. 
4. Squeegee film into place following confirmation of proper alignment and coverage. 
5. install electrical connections and controller. 
6. Smart Film shall be fitted to glass with no visible gaps between film and opening frame 

from a distance of 5 feet. 
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3.4 CLEANING 
 

A. Remove excess glazing materials from finish surfaces immediately after application using 
solvents or cleaners recommended by manufacturers. 

 
B. Remove non-permanent labels immediately after glazing installation is complete. 

 
C. Clean glass and adjacent surfaces after sealants are fully cured. 

 
D. 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. 
 

3.5 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 00 00 

ROOM FINISH SCHEDULE 

 
PART 1 GENERAL 

 
1.1 SECTION INCLUDES 

 
A. Type, Manufacturer’s, and colors of finish materials (Refer to Room Finish Key). 

 
B. Room Finish Schedule. 

 
 
PART 2 PRODUCTS 

 
2.1 SCHEDULES (ATTACHED) 

 
 
PART 3 EXECUTION: 

 
3.1 GENERAL NOTES: 

 
A. Ceramic wall tile shall be full height in all locations unless noted otherwise 

 
B. Refer to door schedules for additional information of painting and staining of doors 

and frames. 
 
 

END OF SECTION 



April 15, 2024
Finish Key
AJH Design Project 23-111

Spec 
Abbr. Material Manufacturer Number Series Size Color Sect # Location

Resilient Base:
RB-1 Rubber Johnsonite tg5 Traditional 4" Macadamia 09 65 00 Kitchen

Porcelain Tile
CT-1 Porcelain Tile Daltile TR21 Trellis Oak 6" X 36" Natural Ash 09 65 00 Restrooms
CT-2 Porcelain Tile Daltile EP04 Emerson Wood 6" X 48" Balsam Fir 09 65 00 Restrooms
CT-3 Porcelain Tile Daltile EP03 Emerson Wood 6" X 48" Brazilian Walnut 09 65 00 Restrooms

Paint:
P-1 Paint Sherwin Williams SW7013 Ultra Spec 500 Ivory Lace 09 90 00 Wall Color
P-2 Paint Sherwin Williams SW7045 Ultra Spec 500 Intellectual Gray 09 90 00 Wall Accent
P-3 Stain Sansin 3456 Purity Stain Elephant Gray 09 90 00 Timber Frame
P-4 Paint Sherwin Williams Fast Drying Polyurethane Clear 09 90 00 Ultra Flat.  Wood wainscot and trim
P-5 Concrete Sealer GreenIce Start/Stop Clear 09 90 00 Concrete Floors
Acoustic Ceiling Systems:

ACT-1 Acoustic Ceiling Tile Armstrong 685
ACT: Mars ClimaPlus High 
NRC, Suspension: Donn D-
DX

2' x 4' White 09 51 00

ACT-2 Acoustic Ceiling Tile Armstrong 672
ACT: Mars ClimaPlus High 
NRC, Suspension: Donn D-
DX

2' X 4' White 09 51 00

Quarry Tile
QT-1 Quarry Tile Daltile 0T03 Quarry Textures 6" X 6" Ashen Gray 09 30 00 Serving Kitchen
QB-1 Quarry Tile Daltile 0T03 Quarry Textures 6" X 6" Ashen Gray 09 30 00 Serving Kitchen
Solid Surfaces:
SS-1 Solid Surface Wilsonart 9215CE Solid Surface Kimberlite 06 20 00 Window Sills

TIOGA DOWNS RACETRACK, LLC
RECEPTION CENTER FINISH KEY

F:\2023\23-111 Tioga Downs Reception Center\_V-CONTRACT DOCS\VA-SPECS\09 00 00 Finish Key.xlsx Page 1 of 1



TIOGA DOWNS RACETRACK, LLC April 15, 2024
Finish Schedule
AJH Design Project 23-111

Floor Material Base Walls Door Frame Ceiling Remarks
Room No. Room Name Matl/color Color Color Color Finish

101 Reception Conc./P-5 P-3 P-1/P-2/P-4 P-2 P-3
Exposed aggregate conc. Floor. P-2 at south 
wall. P-4 wainscot and wood trim.

102 Corridor Conc./P-5 P-3 P-1 P-4 ACT-1
103 Serving Kitchen QT-1 QB-1 P-1 P-2 ACT-2
104 Janitor's Closet Conc./P-5 RB-1 P-1 P-4 ACT-1 Exposed aggregate concrete floor. 

105 Restroom Conc./P-5 CWT-1, 2, 3 CWT-1, 2, 3 P-4 ACT-1
CWT-1, 2, 3 in random pattern. Refer to 
drawings. Exposed aggregate concrete floor. 

106 Restroom Conc./P-5 CWT-1, 2, 3 CWT-1, 2, 3 P-4 ACT-1
CWT-1, 2, 3 in random pattern. Refer to 
drawings. Exposed aggregate concrete floor. 

201 Attic P-2

General Notes:

1. Paint all hollow metal frames.  Refer to door schedule for additional information of painting of doors and frames.  

RECEPTION CENTER FINISH SCHEDULE

F:\2023\23-111 Tioga Downs Reception Center\_V-CONTRACT DOCS\VA-SPECS\09 00 00 Finish Schedule.xlsx Page 1 of 1
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SECTION 09 21 16 

GYPSUM BOARD ASSEMBLIES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes gypsum board and joint treatment and accessories. 

B. Related Sections: 
1. Section 07 21 00 – Thermal Insulation. 
2. 07 24 00 - Exterior Insulation Finish Systems. 
3. Section 09 30 00 – Tiling. 
4. Section 09 90 00 – Painting and Coating. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM C475 - Standard Specification for Joint Compound and Joint Tape for 

Finishing Gypsum Board. 
2. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members. 
3. ASTM C754 - Standard Specification for Installation of Steel Framing Members 

to Receive Screw-Attached Gypsum Panel Products. 
4. ASTM C840 - Standard Specification for Application and Finishing of Gypsum 

Board. 
5. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of 

Gypsum Panel Products or Metal Plaster Bases to Steel Studs from 0.033 in. 
(0.84 mm) to 0.112 in. (2.84 mm) in Thickness. 

6. ASTM C1002 - Standard Specification for Steel Drill Screws for the Application of 
Gypsum Panel Products or Metal Plaster Bases. 

7. ASTM C1396/C1396M - Standard Specification for Gypsum Board. 
8. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials. 
9. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne 

Sound Transmission Loss of Building Partitions and Elements. 
10. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and 

Materials. 

B. Gypsum Association: 
1. GA 214 - Recommended Levels of Gypsum Board Finish. 
2. GA 216 - Application and Finishing of Gypsum Board. 
3. GA 600 - Fire Resistance Design Manual Sound Control. 

C. Intertek Testing Services (Warnock Hersey Listed): 
1. WH - Certification Listings. 

D. National Fire Protection Association: 
1. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of 

Building Materials. 

E. Underwriters Laboratories Inc.: 
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1. UL - Fire Resistance Directory. 
2. UL 723 - Tests for Surface Burning Characteristics of Building Materials. 

1.3 SUBMITTALS 

A. Section 01 31 00 - Project Management and Coordination: Submittal procedures. 

B. Product Data: Submit data on metal framing, gypsum board, trim, and joint tape. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with ASTM C840. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum ten years documented experience. 

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience. 

PART 2 PRODUCTS 

2.1 GYPSUM BOARD ASSEMBLIES 

A. Manufacturers: 
1. Georgia Pacific Gypsum Corp. 
2. CertainTeed Corporation. 
3. National Gypsum Co. 
4. United States Gypsum Co. 
5. Substitutions: Section 01 60 00 - Product Requirements. 

2.2 COMPONENTS 

A. Gypsum Board Materials: ASTM C1396/C1396M. 
1. Standard Gypsum Board:  ASTM C1396 ¼, 3/8, ½, and 5/8 inch thick (or as 

indicated on drawings), maximum available length in place; ends square cut, 
tapered edges. 

B. Gypsum Board Materials: ASTM C1396 Type MR moisture resistant. 
1. Moisture resistant Gypsum Board:  ASTM C1396 5/8 inch thick, maximum 

available length in place; ends square cut, tapered edges. 
2. Core: Mold and moisture resistant gypsum core. 
3. Surface paper: moisture/mold/mildew resistant paper on front, back, and long 

edges. 
4. Mold/Mildew Resistance: 10 when tested in accordance with ASTM D 3273. 
5. Provide at restroom, serving kitchen, and other wet areas. 

C. Exterior Gypsum Sheathing Board: 5/8-inch-thick, maximum available length in place; 
ends square cut, tapered edges. 
1. Georgia-Pacific Gypsum LLC DensGlass Sheathing or equal. 
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2. Fiberglass-Mat Faced Gypsum Sheathing: ASTM C1177. 
3. Length: 8 feet. 
4. Weight: 1.9 lb/sq. ft. 
5. Surfacing: Fiberglass mat on face, back, and long edges. 
6. Racking Strength (Ultimate, not design value) (ASTM E72): Not less than 540 

pounds per square foot, dry. 
7. Flexural Strength, Parallel (ASTM C473): 80 lbf, parallel. 
8. Humidified Deflection (ASTM C1177): Not more than 2/8 inch. 
9. Permeance (ASTM E96): Not less than 23 perms. 
10. R-Value (ASTM C518): 0.56. 
11. Mold Resistance (ASTM D3273): 10, in a test as manufactured. 
12. Exterior Gypsum Soffit Board: 5/8 inch thick, maximum available length in place; 

ends square cut, tapered square edges. 

PART 3 ACCESSORIES 

A. Corner Beads:  Metal. 

B. Fasteners:  ASTM C1002, Type S12 
1. Metal Accessories: Galvanized Steel Edge Trim: Type L bead. 

C. Joint Materials: ASTM C475; reinforcing tape, joint compound, adhesive, and water. 

D. Reveal Trim: 
1. Provide Fry Reglet DRM-625-625, 5/8-inch-wide reveal  Aluminum alloy 6063 T5 

in color selected by Architect. 
2. Expansion joints: Frey Reglet DRM-50-50-2-PC. 

PART 4 EXECUTION 

4.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Verify site conditions are ready to receive work and opening dimensions are as indicated. 

4.2 INSTALLATION 

A. Gypsum Board Installation: 
1. Install gypsum board in accordance with ASTM C840. 
2. Erect single layer standard gypsum board horizontal, with ends and edges 

occurring over firm bearing. 
3. Erect single layer fire rated gypsum board vertically, with edges and ends 

occurring over firm bearing. 
4. Use screws when fastening gypsum board to metal furring or framing. 
5. Place control joints spaced as follows: 

a. Not to exceed 30 feet for exposed interior linear construction. 
b. Not to exceed 12 feet where ceramic wall tile is installed on an exterior 

wall, in direct sunlight or wet conditions. 
c. At metal door frames above each jamb. 
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d. Consistent with lines of building spaces as indicated on Drawings or as 
directed. 

6. Place corner beads at external corners Use longest practical length. Place edge 
trim where gypsum board abuts dissimilar materials. 

7. Finish in accordance with GA-214 Level 4 
8. Tape, fill, and sand all joints, edges, and corners to produce smooth surface 

ready to receive finishes. 
9. Feather coats on to adjoining surfaces so that camber is maximum 1/32 inch.  

Provide Level 4 finish. 
10. Taping, filling, and sanding are required at surfaces behind adhesive applied 

ceramic tile. 

4.3 ERECTION TOLERANCES 

A. Section 01 40 00 - Quality Requirements: Tolerances. 

B. Maximum Variation of Finished Gypsum Board Surface from Flat Surface: 1/8 inch in 10 
feet in any direction. 

4.4 SCHEDULES 

A. Finishes in accordance with GA-214 Level: 
1. Level 1: Above finished ceilings concealed from view. 
2. Level 4: Walls and ceilings exposed to view. 

END OF SECTION 
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SECTION 09 30 00 
TILING 

 
PART 1 GENERAL 

 
1.1 SECTION INCLUDES 

 
A. Tile for wall applications. 

 
B. Ceramic accessories. 

 
C. Ceramic trim. 

 
D. Non-ceramic trim. 

 
1.2 RELATED REQUIREMENTS 

 
A. Section 07 90 05 - Joint Sealers. 

 
B. Section 09 00 00 - Finish Key and Schedule. 

 
C. Section 09 21 16 – Gypsum Board Assemblies. 

 
1.3 REFERENCE STANDARDS 

 
A. ANSI A108 Series/A118 Series/A136.1 - American National Standard Specifications for the 

Installation of Ceramic Tile (Compendium); 2005. 
 

B. ANSI A108.1A - American National Standard Specifications for Installation of Ceramic Tile in 
the Wet-Set Method, with Portland Cement Mortar; 2014. 

 
C. ANSI A108.1B - American National Standard Specifications for Installation of Ceramic Tile on 

a Cured Portland Cement Mortar Setting Bed with Dry-Set or Latex-Portland Cement Mortar; 
1999 (Reaffirmed 2010). 

 
D. ANSI A108.1C - Specifications for Contractors Option: Installation of Ceramic Tile in the 

Wet-Set Method with Portland Cement Mortar or Installation of Ceramic Tile on a Cured 
Portland Cement Mortar Bed with Dry-Set or Latex-Portland Cement Mortar; 1999 (Reaffirmed 
2010). 

 
E. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with 

Organic Adhesives or Water Cleanable Tile-Setting Epoxy Adhesive; 2009 (Revised). 
 

F. ANSI A108.5 - American National Standard Specifications for Installation of Ceramic Tile with 
Dry-Set Portland Cement Mortar or Latex-Portland Cement Mortar; 1999 (Reaffirmed 2010). 

 
G. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with 

Chemical Resistant, Water Cleanable Tile-Setting and -Grouting Epoxy; 1999 (Reaffirmed 
2010). 

 
H. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with 

Chemical Resistant Furan Resin Mortar and Grout; 1999 (Reaffirmed 2010). 
 

I. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with 
Modified Epoxy Emulsion Mortar/Grout; 1999 (Reapproved 2010). 
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J. ANSI A108.10 - American National Standard Specifications for Installation of Grout in 
Tilework; 1999 (Reapproved 2010). 

 
K. ANSI A108.11 - American National Standard Specifications for Interior Installation 

of Cementitious Backer Units; 2010 (Revised). 
 

L. ANSI A108.12 - American National Standard Specifications for Installation of Ceramic Tile 
with EGP (Exterior Glue Plywood) Latex-Portland Cement Mortar; 1999 (Reaffirmed 
2010). 

 
M. ANSI A108.13 - American National Standard Specifications for Installation of Load 

Bearing, Bonded, Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone; 
2005 (Reaffirmed 2010). 

 
N. ANSI A118.3 - American National Standard Specifications for Chemical Resistant, 

Water Cleanable Tile-Setting and -Grouting Epoxy and Water Cleanable Tile-Setting 
Epoxy Adhesive; 2013 (Revised). 

 
O. ANSI A118.5 - American National Standard Specifications for Chemical Resistant 

Furan Mortars and Grouts for Tile Installation; 1999 (Reaffirmed 2010). 
 

P. ANSI A118.6 - American National Standard Specifications for Standard Cement Grouts 
for Tile Installation; 2010 (Revised). 

 
Q. ANSI A118.8 - American National Standard Specifications for Modified Epoxy 

Emulsion Mortar/Grout; 2012.1. 
 

R. ANSI A118.10 - American National Standard Specifications for Load Bearing, Bonded, 
Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone Installation; 
2014. 

 
S. ANSI A118.11 - American National Standard Specifications for EGP (Exterior Glue 

Plywood) Latex-Portland Cement Mortar; 1999 (Reaffirmed 2010). 
 

T. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation; 2015. 
 

1.4 ADMINISTRATIVE REQUIREMENTS 
 

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting. 
 

B. Pre-installation Meeting: Convene a pre-installation meeting one week before starting work of 
this section; require attendance by all affected installers. 

 
1.5 SUBMITTALS 

 
A. See Section 01 30 00 - Administrative Requirements: Submittal procedures. 

 
B. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories. 

Include instructions for using grouts and adhesives. 
 

C. Shop Drawings: Indicate tile layout, patterns, color arrangement, perimeter conditions, 
junctions with dissimilar materials, control and expansion joints, thresholds, ceramic 
accessories, and setting details. 
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D. Samples: Submit one set of samples of the following for color selection or verification of color 
variations. 
1. Tile products 
2. Grouts 
3. Sealants 

 
E. Manufacturer's Certificate: Certify that products meet or exceed specified requirements. 

 
F. Maintenance Data: Include recommended cleaning methods, cleaning materials, and stain 

removal methods. 
 

G. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 
 
1.6 QUALITY ASSURANCE & QUALIFICATIONS 

 
A. Perform Work in accordance with 2008 TCA Handbook and ANSI A108 Series/A118 Series. 

 
B. Manufacturer Qualifications: Company specializing in manufacturing the types of products 

specified in this section, with minimum five years of documented experience. 
 

C. Installer Qualifications: Company specializing in performing tile installation, with minimum of 3 
years of documented experience and approved by manufacturer. 

 
1.7 DELIVERY, STORAGE, AND HANDLING 

 
A. Section 01 60 00 - Product Requirements: Product storage and handling requirements. 

 
B. Protect adhesives from freezing or overheating in accordance with manufacturer's 

instructions. 
 
1.8 FIELD CONDITIONS 

 
A. Do not install adhesives and grouts in an unventilated environment. 

 
B. Maintain ambient and substrate temperature of 50 degrees F during installation of mortar 

materials. 
 
1.9 EXTRA MATERIALS 

 
A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance 

products. 
 

B. Supply additional 5 percent of each size, color, and surface finish of tile specified. 
 
 
PART 2 PRODUCTS 

 
2.1 TILE 

 
A. Manufacturers: All products by the same manufacturer. 

1. Crossville. 
2. Dal-Tile Corporation: www.daltile.com. 
3. Florida Tile. 
4. Virginia Tile. 
5. American Olean. 
6. Substitutions: See Section 01 60 00 - Product Requirements. 

http://www.daltile.com/


Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 09 30 00 
 

Tiling 
Section 09 30 00    Page 4 

7. Refer to Finish Key for selections 
 
2.2 SETTING MATERIALS & ACCESSORIES 

 
A. ADHESIVE MATERIALS 

1. Organic Adhesive: ANSI A136.1, thin set bond type; use Type I in areas subject to 
prolonged moisture exposure. 

2. Epoxy Adhesive: ANSI A118.3, thin set bond type. 
 

B. MORTAR MATERIALS 
1. Mortar Bed Materials: Proportioned in accordance with applicable code. 

a. Portland cement: ASTM C150, type 1, gray or white. 
b. Sand: ASTM C144, fine. 
c. Latex additive: As approved. 
d. Hydrated Lime: ASTM C207, Type S. 
e. Water: Clean and potable. 

2. Mortar Bond Coat Materials for Thin-Set Installations: 
a. Custom Building Products, Complete Contact RS Fortified Mortar: ANSI A118.4 
b. Dry-Set Portland Cement type: ANSI A118.1. 
c. Latex-Portland Cement type: ANSI A118.4. 
d. Epoxy: ANSI A118.3.  Use epoxy grout. 

 
C. GROUTS 

1. Urethane Grout: ANSI A118.3 chemical resistant and water-cleanable urethane grout. 
Mapei Keracolor S or equal. 

2. Epoxy Grout: ANSI A118.3, chemical resistant and water cleanable epoxy grout.  Mapei 
Kerapoxy or equal. 
a. Color(s): Selected by Architect from manufacturer’s full line of colors. 

 
D. TRANSITION & EDGE PROTECTION STRIPS: 

1. Location: Ceramic to Concrete Floor. 
a. Material: Stainless Steel 
b. Type: Butt type metal edge for concealed anchorage. 
c. Product: Schluter Systems “Reno-U” 

2. Movement and Control Joints: 
a. Locations: Control Joints as required for movement as described in paragraph 3.3 

Installation. 
1) Material: Side sections made of rigid, recycled PVC; movement zone made of 

soft CPE or soft PVC. 
2) Product: Schluter Systems “Dilex”. 

3. Exterior corners where bull-nose tile is not available. 
a. Material: Aluminum, color selected by Architect from Manufacturer’s full line of colors. 
b. Type: Symmetrically rounded butt type metal edge for concealed anchorage. 
c. Installation: Extend full height of tile installation; both wainscot and full height. 
d. Product: Schluter Systems "Rondec". 

 
 
PART 3 EXECUTION 

 
3.1 EXAMINATION 

 
A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

 
B. Verify surfaces are ready to receive work. 
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3.2 PREPARATION 
 

A. Protect surrounding work from damage. 
 

B. Vacuum clean surfaces and damp clean. 
 

C. Seal substrate surface cracks with filler.  Level existing substrate surfaces to 
acceptable flatness tolerances. 

 
D. Prepare substrate surfaces for adhesive installation in accordance with 

adhesive manufacturer's instructions. 
 

E. Place edge strips at exposed tile edges. 
 

3.3 INSTALLATION - GENERAL 
 

A. Install tile,  and grout in accordance with applicable requirements of ANSI A108.1A thru 
A108.13, manufacturer's instructions, and TCNA (HB) recommendations. 

 
B. Lay tile to pattern indicated. Do not interrupt tile pattern through openings. Arrange pattern so 

that a full tile or joint is centered on each wall and that no tile less than 1/2" width is used. 
 

C. Cut and fit tile to penetrations through tile, leaving sealant joint space. Form corners and 
bases neatly. Align floor joints. 

 
D. Align wall tile joints with floor tile joints. 

 
E. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size. Make 

grout joints without voids, cracks, excess mortar or excess grout, or too little grout. 
1. Ceramic Tile: 3/16 inch. 

 
F. Form internal angles coved and external angles bull nosed. 

 
G. Install ceramic accessories rigidly in prepared openings. 

 
H. Sound tile after setting. Replace hollow sounding units. 

 
I. Keep control and expansion joints free of mortar, grout, and adhesive. 

 
J. Keep all expansion joints free of adhesive or grout. Provide movement joints in accordance 

with TCA Handbook Movement Joint Design Essentials EJ171-07. 
1. Provide interior control joints in tiled surfaces at 20’-25’ in each direction. 
2. Provide interior control joints in tiled surfaces exposed to direct sunlight or moisture at 

8’ to 12’ in each direction. 
3. Provide movement joints where tile work abuts restraining surfaces, including 

perimeter walls, dissimilar floors, curbs, columns, pipes, door and window frames and 
where 
changes occur in backing materials. 

4. Joints through tilework directly over structural joints must never be narrower than 
the structural joint. 

5. Apply sealant to joints. 
 

K. Prior to grouting, allow installation to completely cure; minimum of 48 hours. 
 

L. Grout tile joints unless otherwise indicated. Use standard grout unless otherwise indicated. 
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M. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with 
either bond breaker tape or backer rod as appropriate to prevent three-sided bonding. 

 
N. Apply sealant to junction of tile and dissimilar materials and junction of dissimilar planes. 

 
O. When installation requires varying tile thickness due to patterning, build up thin set so that 

the entire installation is flush. 
 

P. Seal all sanded and un-sanded grout, with the exception of epoxy grout, per 
grout manufacturer's installation instructions. 

 
3.4 INSTALLATION - FLOORS - THIN-SET METHODS 

 
A. Over interior concrete substrates, install in accordance with TCA Handbook Method F113, 

dry-set or latex-portland cement bond coat, with standard grout, unless otherwise indicated. 
1. In toilet rooms install in accordance with TCA Handbook Method F122, with latex-

portland cement grout. 
2. Where epoxy bond coat and grout are indicated, install in accordance with The Tile 

Council of North America Handbook Method F131. 
 

3.5 INSTALLATION - WALL TILE 
 

A. Over gypsum wallboard on wood or metal studs install in accordance with TCA 
Handbook Method W243, thin set with dry-set or latex portland cement mortar bond coat. 

 
B. Over interior concrete and masonry install in accordance with The Tile Council of 

North America Handbook Method W202, dry-set or latex-portland cement mortar bond 
coat. 

 
3.6 CLEANING 

 
A. Section 01 70 00 - Execution and Closeout Requirements: Final Cleaning. 

 
B. Clean tile and grout surfaces. 
 

3.7 PROTECTION 
 

A. Section 01 70 00 - Execution and Closeout Requirements: Protecting installed construction. 
 

B. Do not permit traffic over finished floor surface for 4 days after installation. 
 
3.8 SCHEDULE 

 
A. Refer to finish Key and Schedule. 

 
 

END OF SECTION 
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SECTION 09 51 00 

ACOUSTICAL CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 
1. Acoustical panel ceilings. 
2. Suspension systems and trim for ceilings. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product. 

B. Samples:  For ceiling tile components with factory-applied color finishes. 

C. Product Test Reports:  For each acoustical panel ceiling, for tests performed by 
manufacturer and witnessed by a qualified testing agency. 

D. Maintenance Data:  Provide manufacturer’s information for maintaining and cleaning 
finished units. 

E. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 
1. Acoustical Ceiling Panels:  Full-size panels equal to 2 percent of quantity 

installed of each type of ceiling tile. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Deliver acoustical panels, suspension-system components, and accessories to 
Project site in original, unopened packages and store them in a fully enclosed, 
conditioned space where they will be protected against damage from moisture, 
humidity, temperature extremes, direct sunlight, surface contamination, and other 
causes. 

B. Before installing acoustical panels, permit them to reach room temperature and a 
stabilized moisture content. 

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any 
way. 

1.4 FIELD CONDITIONS 

A. Environmental Limitations:  Do not install acoustical panel ceilings until spaces are 
enclosed and weatherproof, wet work in spaces is complete and dry, work above 
ceilings is complete, and ambient temperature and humidity conditions are 
maintained at the levels indicated for Project when occupied for its intended use. 
1. Pressurized Plenums:  Operate ventilation system for not less than 48 hours 

before beginning acoustical panel ceiling installation. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified 
testing agency.  Identify products with appropriate markings of applicable testing 
agency. 
1. Flame-Spread Index:  Comply with ASTM E 1264 for Class B materials. 

2.2 ACOUSTICAL PANELS, GENERAL 

A. Source Limitations: 
1. Acoustical Ceiling Panel:  Obtain each type from single source from single 

manufacturer. 
2. Suspension System:  Obtain each type from single source from single 

manufacturer. 

B. Acoustical Panel Standard:  Provide manufacturer's standard panels of configuration 
indicated that comply with ASTM E 1264 classifications as designated by types, 
patterns, acoustical ratings, and light reflectances unless otherwise indicated. 
1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which 

face of test specimen is 15-3/4 inches away from test surface according to 
ASTM E 795. 

C. Acoustical Panel Colors and Patterns:  Match appearance characteristics indicated 
for each product type. 
1. Where appearance characteristics of acoustical panels are indicated by 

referencing pattern designations in ASTM E 1264 and not manufacturers' 
proprietary product designations, provide products selected by Professional 
from each manufacturer's full range that comply with requirements indicated for 
type, pattern, color, light reflectance, acoustical performance, edge detail, and 
size. 

2.3 ACOUSTICAL PANELS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following: 
1. USG Interiors, Inc.; Subsidiary of USG Corporation. 
2. Armstrong World Industries, Inc. 
3. CertainTeed Corp. 
4. Chicago Metallic Corporation. 

B. ACT-1:  Provide panels complying with ASTM E 1264 for type, form, and pattern as 
follows: 
1. Armstrong Mesa second Look II Type and Form:  Type III, mineral base with 

painted finish; Form 2, modular. 
2. Color:  White. 
3. Light Reflectance:  Not less than 0.85. 
4. NRC:  Not less than 0..60. 
5. CAC:  Not less than 35 
6. Edge/Joint Detail:  Tegular. 
7. Thickness:  3/4 inch. 
8. Modular Size:  24”X48”. 
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C. CLG-2:  Provide panels complying with ASTM E 1264 for type, form, and pattern as 
follows: 
1. Armstrong Kitchen Zone or equal. 
2. Type and Form:  Type IV, mineral base with painted finish; Form 2, Pattern G, 

modular. 
3. Color:  White. 
4. CAC:  Not less than .33. 
5. Edge/Joint Detail:  Square. 
6. Thickness:  5/8 inch. 
7. Modular Size:  24”X48”. 

2.4 SUSPENSION SYSTEMS, GENERAL 

A. Recycled Content:  Postconsumer recycled content plus one-half of pre-consumer 
recycled content not less than 25 percent. 

B. Metal Suspension-System Standard:  Provide manufacturer's standard direct-hung 
metal suspension systems of types, structural classifications, and finishes indicated 
that comply with applicable requirements in ASTM C 635/C 635M. 
1. High-Humidity Finish:  Comply with ASTM C 635/C 635M requirements for 

"Coating Classification for Severe Environment Performance". 

C. Attachment Devices:  Size for five times the design load indicated in 
ASTM C 635/C 635M, Table 1, "Direct Hung," unless otherwise indicated.  Comply 
with seismic design requirements. 

D. Wire Hangers, Braces, and Ties:  Provide wires complying with the following 
requirements: 
1. Zinc-Coated, Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, 

soft temper. 
2. Stainless-Steel Wire:  ASTM A 580/A 580M, Type 304, nonmagnetic. 
3. Nickel-Copper-Alloy Wire:  ASTM B 164, nickel-copper-alloy UNS No. N04400. 
4. Size:  Select wire diameter so its stress at three times hanger design load 

(ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of 
wire, but provide not less than 0.135-inch- diameter wire. 

2.5 METAL SUSPENSION SYSTEM 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following: 
1. Donn. 
2. USG Interiors, Inc.; Subsidiary of USG Corporation. 
3. Armstrong World Industries, Inc. 
4. CertainTeed Corp. 
5. Chicago Metallic Corporation. 

B. Wide-Face, Capped, Double-Web,Steel Suspension System:  Main and cross runners 
roll formed from cold-rolled steel sheet; prepainted, electrolytically zinc coated, or hot-
dip galvanized according to ASTM A 653/A 653M, not less than G30 coating 
designation; with prefinished 15/16-inch- wide metal caps on flanges. 
1. Structural Classification:  Heavy-duty system. 
2. End Condition of Cross Runners:  Override (stepped) type. 
3. Face Design:  Flat, flush. 
4. Cap Material:  Steel or aluminum cold-rolled sheet. 
5. Cap Finish:  Painted white. 
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2.6 METAL EDGE MOLDINGS AND TRIM 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following: 
1. Donn. 
2. Armstrong World Industries, Inc. 
3. CertainTeed Corp. 
4. Chicago Metallic Corporation. 
5. USG Interiors, Inc.; Subsidiary of USG Corporation. 

B. Roll-Formed, Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if 
not indicated, manufacturer's standard moldings for edges and penetrations that 
comply with seismic design requirements; formed from sheet metal of same material, 
finish, and color as that used for exposed flanges of suspension-system runners. 
1. Provide manufacturer's standard edge moldings that fit acoustical panel edge 

details and suspension systems indicated and that match width and 
configuration of exposed runners unless otherwise indicated. 

2. For lay-in panels with reveal edge details, provide stepped edge molding that 
forms reveal of same depth and width as that formed between edge of panel 
and flange at exposed suspension member. 

3. For circular penetrations of ceiling, provide edge moldings fabricated to 
diameter required to fit penetration exactly. 

C. Hold-down clips: Provide two hold down clips at each ceiling tile located within ten 
feet of an exterior door opening. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, including structural framing to which 
acoustical panel ceilings attach or abut, with Installer present, for compliance with 
requirements specified in this and other Sections that affect ceiling installation and 
anchorage and with requirements for installation tolerances and other conditions 
affecting performance of acoustical panel ceilings. 

B. Examine acoustical panels before installation.  Reject acoustical panels that are wet, 
moisture damaged, or mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical panels to balance border 
widths at opposite edges of each ceiling.  Avoid using less-than-half-width panels at 
borders, and comply with layout shown on reflected ceiling plans. 

3.3 INSTALLATION 

A. General:  Install acoustical panel ceilings to comply with ASTM C 636/C 636M and 
seismic design requirements indicated, according to manufacturer's written 
instructions and CISCA's "Ceiling Systems Handbook." 
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B. Suspend ceiling hangers from building's structural members and as follows: 
1. Install hangers plumb and free from contact with insulation or other objects 

within ceiling plenum that are not part of supporting structure or of ceiling 
suspension system. 

2. Splay hangers only where required to miss obstructions; offset resulting 
horizontal forces by bracing, counter-splaying, or other equally effective 
means. 

3. Where width of ducts and other construction within ceiling plenum produces 
hanger spacings that interfere with location of hangers at spacings required to 
support standard suspension-system members, install supplemental 
suspension members and hangers in form of trapezes or equivalent devices. 

4. Secure wire hangers to ceiling-suspension members and to supports above 
with a minimum of three tight turns.  Connect hangers directly either to 
structures or to inserts, eye screws, or other devices that are secure and 
appropriate for substrate and that will not deteriorate or otherwise fail due to 
age, corrosion, or elevated temperatures. 

5. When steel framing does not permit installation of hanger wires at spacing 
required, install carrying channels or other supplemental support for 
attachment of hanger wires. 

6. Do not attach hangers to steel deck tabs. 
7. Do not attach hangers to steel roof deck.  Attach hangers to structural 

members. 
8. Space hangers not more than 48 inches o.c. along each member supported 

directly from hangers unless otherwise indicated; provide hangers not more 
than 8 inches from ends of each member. 

9. Size supplemental suspension members and hangers to support ceiling loads 
within performance limits established by referenced standards and 
publications. 

C. Secure bracing wires to ceiling suspension members and to supports with a minimum 
of four tight turns.  Suspend bracing from building's structural members as required 
for hangers, without attaching to permanent metal forms. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area 
and where necessary to conceal edges of acoustical panels. 
1. Screw attach moldings to substrate at intervals not more than 16 inches o.c. 

and not more than 3 inches from ends, leveling with ceiling suspension system 
to a tolerance of 1/8 inch in 12 feet.  Miter corners accurately and connect 
securely. 

2. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

E. Install suspension-system runners so they are square and securely interlocked with 
one another.  Remove and replace dented, bent, or kinked members. 

F. Install acoustical panels with undamaged edges and fit accurately into suspension-
system runners and edge moldings.  Scribe and cut panels at borders and 
penetrations to provide a neat, precise fit. 
1. For square-edged panels, install panels with edges fully hidden from view by 

flanges of suspension-system runners and moldings. 
2. For reveal-edged panels on suspension-system runners, install panels with 

bottom of reveal in firm contact with top surface of runner flanges. 
3. For reveal-edged panels on suspension-system members with box-shaped 

flanges, install panels with reveal surfaces in firm contact with suspension-
system surfaces and panel faces flush with bottom face of runners.  
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4. Paint cut edges of panel remaining exposed after installation; match color of 

exposed panel surfaces using coating recommended in writing for this purpose 
by acoustical panel manufacturer. 

3.4 CLEANING 

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, 
and suspension-system members.  Comply with manufacturer's written instructions 
for cleaning and touchup of minor finish damage.  Remove and replace ceiling 
components that cannot be successfully cleaned and repaired to permanently 
eliminate evidence of damage. 

END OF SECTION 
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SECTION 09 90 00 
PAINTING AND COATING 

 
PART 1 GENERAL 

 
1.1 SECTION INCLUDES 

A. Surface preparation. 

B. Field application of paints, stains, varnishes, and other coatings. 

C. Materials for back-priming woodwork. 

D. Scope: Finish all interior and exterior 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, do not paint insulated and exposed pipes, conduit, boxes, 
insulated and exposed ducts, hangers, brackets, collars and supports, mechanical 
equipment, and electrical equipment, unless otherwise indicated. 

b. In all areas, paint shop-primed items. 
c. Paint mechanical system louvers. 
d. Outdoors, paint all equipment that is exposed to weather or to view, excluding that 

which is factory-finished. 

E. Do Not Paint or Finish the Following Items: 
1. Insulated and exposed pipes unless otherwise indicated 
2. Items fully factory-finished unless specifically so indicated; materials and products having 

factory-applied primers are not considered factory finished. 
3. Items indicated to receive other finishes. 
4. Items indicated to remain unfinished. 
5. Fire rating labels, equipment serial number and capacity labels, and operating parts of 

equipment. 
6. Floors, unless specifically so indicated. 
7. Glass. 
8. Concealed pipes, ducts, and conduits. 

 
1.2 RELATED REQUIREMENTS 

A. Section 05 50 00 - Metal Fabrications: Shop-primed items. 

B. Section 08 11 13 – Hollow Metal Doors and Frames. 

C. Section 09 21 16 – Gypsum Board Assemblies. 

D. Section 09 00 00 - Finish Schedule: List of manufacturer’s and products for painted finishes. 
 

1.3 DEFINITIONS 

A. Conform to ASTM D16 for interpretation of terms used in this section. 
 

1.4 REFERENCE STANDARDS 

A. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications; 
2011a. 

B. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and 
Wood-Base Materials; 2007. 
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C. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 
2010. 

D. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; 
2006. 

E. PDCA (MAN) - Architectural Specification Manual; 1986. 

F. SSPC (PM1) - Good Painting Practice: SSPC Painting Manual, Vol. 1; Society for Protective 
Coatings; Fourth Edition. 

G. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current 
Edition, Including All Revisions. 

 
1.5 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide data on all finishing products, including VOC content. 
1. Submit a list of comparable materials, including identifying product names, numbers, and 

catalogue data sheets. 

C. Samples: Submit three painted samples, illustrating selected colors and textures for each 
color and system selected with specified coats cascaded. Submit on appropriate substrate 
material, 9 x 12 inch in size. 

D. Manufacturer's Instructions: Indicate special surface preparation procedures. 

E. Notify Architect in writing of any anticipated problems that might arise from using specified 
coating systems with substrates. 

F. Upon request from other trades, furnish information on characteristics of finish material 
proposed for use, to ensure compatible prime coats are used. 

G. Maintenance Data: Submit data on cleaning, touch-up, and repair of painted and coated 
surfaces. 

H. Maintenance Materials: Furnish the following for Owner's use in maintenance of project. 
1. Section 01 70 00 - Execution and Closeout requirements: Spare parts and maintenance 

products. 
2. Extra Paint and Coatings: 1 gallon of each color and finish; store where directed. 
3. Label each container with color, type, texture, and room locations in addition to the 

manufacturer's label. 
 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified, 
with minimum ten years documented experience. 

B. Applicator Qualifications: Company specializing in performing the type of work specified with 
minimum five years documented experience. 

 
1.7 PRE-INSTALLATION MEETINGS 

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum one week prior to commencing work of this section. 
 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements. 



Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 09 90 00 
 

Painting And Coating 
Section 09 90 00    Page 3 

B. Deliver products to site in sealed and labeled containers; inspect to verify acceptability. 

C. 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. 

D. 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. 

 
1.9 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. 

C. Do not apply exterior coatings during rain or snow, or when relative humidity is outside the 
humidity ranges required by the paint product manufacturer. 

D. Provide lighting level of 80 ft candles measured mid-height at substrate surface. 
 

1.10 WARRANTY 

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties. 

B. Furnish five year manufacturer warranty for paints and coatings. 
 
 
PART 2 PRODUCTS 

 
2.1 MANUFACTURERS 

A. Provide all paint and coating products used in any individual system from the same 
manufacturer; no exceptions. 

B. Manufacturers: Paints, Transparent Finishes, Stain, Primer Sealers, Block Filler and Field 
Catalyzed Coatings: 
1. Benjamin Moore & Co: www.benjaminmoore.com. 
2. Sherwin Williams: www.sherwin-williams.com 

C. Substitutions: See Section 01 60 00 - Product Requirements. 
 
2.2 PAINTS AND COATINGS - GENERAL 

A. Paints and Coatings: Ready mixed, unless intended to be a field-catalyzed coating. 
1. Provide paints and coatings 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. Supply each coating material in quantity required to complete entire project's work from a 
single production run. 

3. Do not reduce, thin, or dilute coatings or add materials to coatings unless such procedure 
is specifically described in manufacturer's product instructions. 

B. Primers: Where the manufacturer offers options on primers for a particular substrate, use 
primer categorized as "best" by the manufacturer. 

C. Flammability: Comply with applicable code for surface burning characteristics.  

http://www.benjaminmoore.com/
http://www.sherwin-williams.com/
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2.3 ACCESSORY MATERIALS 

A. Accessory Materials: Provide all primers, sealers, cleaning agents, cleaning cloths, sanding 
materials, and clean-up materials required to achieve the finishes specified whether 
specifically indicated or not; commercial quality. 

B. Patching Material: Latex filler. 

C. Fastener Head Cover Material: Latex filler. 
 
 
PART 3 EXECUTION 

 
3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

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 are below the following maximums: 
1. Gypsum Wallboard: 12 percent. 
2. Plaster and Stucco: 12 percent. 
3. Masonry, Concrete, and Concrete Unit Masonry: 12 percent. 
4. Interior Wood: 15 percent, measured in accordance with ASTM D4442. 
5. Exterior Wood: 15 percent, measured in accordance with ASTM D4442. 
6. Concrete Floors and Traffic Surfaces: 8 percent. 

 
3.2 PREPARATION 

A. Surfaces: Correct defects and clean surfaces capable of affecting work of this section. 
Remove or repair existing coatings exhibiting surface defects. Patch, repair and sand smooth 
all cracks, protrusions and blemishes in the surface of existing substrates. Remove all unused 
accessories such as nails, hooks and fasteners. 

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 or finishing. 

D. Seal surfaces, with shellac, 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 and Unit Masonry Surfaces to be Painted: Remove dirt, loose mortar, scale, salt or 
alkali powder, and other foreign matter. Remove oil and grease with a solution of tri-sodium 
phosphate; rinse well and allow to dry. Remove stains caused by weathering of corroding 
metals with a solution of sodium metasilicate after thoroughly wetting with water. Allow to dry. 

G. Gypsum Board Surfaces to be Painted: Fill minor defects with filler compound. Spot prime 
defects after repair.  
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H. Back-prime paneling on interior partitions only where masonry, plaster, or other wet wall 
construction occurs on backside. 

I. Concrete Floors and Traffic Surfaces to be Painted: Remove contamination, acid etch, and 
rinse floors with clear water. Verify required acid-alkali balance is achieved. Allow to dry.  
Follow product manufacturer’s recommendations for floor preparation methods. 

J. Un-corroded Uncoated Steel and Iron Surfaces to be Painted: Remove grease, mill scale, weld 
splatter, dirt, and rust. Where heavy coatings of scale are evident, remove by wire brushing, 
grinding, or sandblasting; clean by washing with solvent. Apply a treatment of phosphoric acid 
solution, ensuring weld joints, bolts, and nuts are similarly cleaned. Prime paint entire surface; 
spot prime after repairs. 

K. Shop-Primed Steel Surfaces to be Finish Painted: 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. 

L. Interior Wood Surfaces to Receive Transparent Finish: Wipe off dust and grit prior to sealing, 
seal knots, pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after sealer 
has dried; sand lightly between coats. Prime concealed surfaces with gloss varnish reduced 
25 percent with thinner. 

M. Metal Doors to be Painted: Prime metal door top and bottom edge surfaces. 
 
3.3 APPLICATION 

A. Apply products in accordance with manufacturer's instructions. 

B. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat 
is applied. 

C. Apply each coat to uniform appearance. Apply each coat of paint slightly darker than 
preceding coat unless specified otherwise. 

D. Prime concealed surfaces of interior and exterior woodwork with primer paint. 

E. Prime concealed surfaces of interior wood surfaces scheduled to receive stain or varnish finish 
with gloss varnish reduced 25 percent with thinner. 

F. Dark Colors and Deep Clear Colors: Regardless of number of coats specified, apply as many 
coats as necessary for complete hide. 

G. Sand wood and metal surfaces lightly between coats to achieve required finish. 

H. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior 
to applying next coat. 

I. Wood to Receive Transparent Finishes: Tint fillers to match wood. Work fillers into the grain 
before set. Wipe excess from surface. 

J. Finishing Mechanical and Electrical Equipment: 
1. Refer to Section 22 05 53, Section 23 05 53, Section 26 05 53 and Section 27 05 53 for 

schedule of color coding and identification banding of equipment, duct work, piping and 
conduit.  When schedule is not identified consult Architect/Engineer for schedule. 

2. Paint shop primed equipment. 
3. Remove unfinished louvers, grilles, covers, and access panels on mechanical and 

electrical components and paint separately. 
4. Paint both sides and edges of plywood backboards for electrical and telephone equipment 

before installing equipment.  
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5. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings 

removed prior to finishing. 

K. General Preparation For Floor Coatings: 
1. Surface Preparation: Remove all surface contamination, lose or weakly 

adherent particles, laitance, grease, oil, curing compounds, paint, dust and 
debris. 

2. Prepare surface as directed by General Polymers Guideline instructions for 
concrete surface preparation Form G-1. 

3. Verify that concrete substrates are dry and moisture-vapor emissions are within 
acceptable levels according to manufacturer's written instructions by using the 
following methods as recommended by the floor coating manufacturer. 
a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with 

application of flooring only after substrates have maximum moisture-
vapor-emission rate as required in manufacturer’s instructions. 

b. Perform plastic sheet test, ASTM D 4263.  Proceed with application only 
after testing indicates absence of moisture in substrates. 

c. Perform relative humidity test using in situ probes, ASTM F 2170.  
Proceed with installation only after substrates have a percent relative 
humidity level measurement as noted acceptable by floor manufacturer. 

4. Alkalinity and Adhesion Testing:  Verify that concrete substrates have pH within 
acceptable range.  Perform tests recommended by manufacturer.  Proceed with 
application only after substrates pass testing. 

5. Provide Sherwin Williams AquaArmor MCS Moisture Control System Penetron 
VB 225 Moisture Vapor Emissions Reduction System, or equal product at 
locations where concrete slab moisture level is not acceptable at time of 
scheduled floor coating installation. 

6. Materials: Mix components and prepare materials according to flooring 
manufacturer's written instructions. 

7. Use patching and fill material to fill holes and depressions in substrates 
according to manufacturer's written instructions. 

8. Treat control joints and other nonmoving substrate cracks to prevent cracks 
from reflecting through resinous flooring according to manufacturer's written 
instructions. 

9. Applications: Install floor coating over properly prepared concrete surface in 
strict accordance with the manufacturer's directions. 

 
3.4 FIELD QUALITY CONTROL 

A. See Section 01 40 00 - Quality Requirements, for general requirements for field inspection. 
 

B. Minimum Application Temperatures for Latex Paints: 45 degrees F for interiors; 50 degrees F 
for exterior; unless required otherwise by manufacturer's instructions. 

 
3.5 CLEANING 

A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning. 

B. Collect waste material that could constitute a fire hazard, place in closed metal containers, and 
remove daily from site. 

 
3.6 SCHEDULE - EXTERIOR SURFACES: ALL MATERIALS ARE BASED ON SHERWIN WILLIAMS 

UNLESS NOTED OTHERWISE.  PROVIDE EQUAL PRODUCTS BY PPG WHERE PPG PAINT 
COLORS ARE SCHEDULED. 

A. Steel - Exposed steel lintels, Overhead doors, Frames, other Ferrous metal: 
1. One coat Kem Bond HS Primer (B50 Series) DFT. 
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2. Two coats Steel-Master 9500 Silicone Alkyd (B56-300 Series). 
3. Application: Preparation and prime coat is to be applied in factory by steel fabricator. 

B. Steel - Galvanized: 
1. Two coats of Sher-Cryl HPA High Performance Acrylic (B66-300 Series) @ 2.5-4.0 

MDFT. 
2. Application: Preparation and prime coat is to be applied in factory by fabricator. 

C. Galvanized Steel: Finish all surfaces exposed to view, except noted otherwise. 
 
3.7 SCHEDULE - INTERIOR SURFACES: ALL MATERIALS ARE BASED ON SHERWIN WILLIAMS 

UNLESS NOTED OTHERWISE.. 

A. Concrete Floors : 
1. Green Umbrella – GreenIce Cure System. 
2. Provide GreenIce Start and GreenIce Stop. 

a. Color: Clear. 
b. Slip Resistance:  Provide slip resistant finish in Restroom 105 and Restroom 106.  

Provide aluminum oxide or polypropylene beads at a rate of 1 pounder to every 3 
gallons of floor sealer.. 

B. Steel and Miscellaneous Metal - Steel access doors and frames, hollow metal doors and 
frames, all new removable mullions, stair railings, hollow metal window frames: 
1. One coat Kem Bond HS Primer (B50 Series) @ 2.5-5.0 MDFT. 
2. Two coats DTM Acrylic Semi-Gloss Coating (B66-200) @ 2.5-5.0 MDFTper coat. 

C. Galvanized Metal: Exposed miscellaneous metal, exposed ducts, conduits, mechanical and 
electrical devices. 
1. One coat DTM Acrylic Primer/Finish (B66W1) @ 2.5-5.0 MDFT. 
2. Two coats DTM Acrylic Semi-Gloss Coating (B66-200) @ 2.5-4.0 MDFT per coat. 

D. Gypsum Board and Plaster Walls: 
1. All interior gypsum board and plaster wall surfaces for a painted finish. Inspect per Article 

a. 3.01. (Spot prime all joints and spots with primer first) 
b. One coat Harmony Low Odor Primer (B11) DFT- 1.0. 
c. Two coats Harmony "0 VOC - Silica Free - Antimicrobial" Latex Eggshell (B9) @ 1.6 

MDFT per coat. 

E. Wood – Semi-Transparent Finish: 
1. One coat Sansin Purity Stain. 

 
 

END OF SECTION 
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SECTION 10 14 00 

SIGNAGE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Interior unframed signs with embossed face. 
2. Building truss identification signs. 

1.2 DEFINITIONS 

A. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance 
Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and 
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines." 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation details for signs. 
1. Show sign mounting heights, locations of supplementary supports to be provided, and 

accessories. 
2. Provide message list, typestyles, graphic elements, including tactile characters and Braille, 

and layout for each sign. 

C. Color Selection:  Manufacturer's color charts showing the full range of colors available for the 
following: 
1. Acrylic sheet. 
2. Type face colors. 

D. Sample:  Provide sample of specified material, full size samples for unframed embossed signs 
and 4”X6” minimum aluminum signs showing material type and quality of product. 

1.4 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products 
similar to those required for this Project and whose products have a record of successful in-
service performance. 

B. Source Limitations for Signs:  Obtain each sign type indicated from one source from a single 
manufacturer. 

C. Regulatory Requirements:  Comply with applicable provisions in ADA-ABA Accessibility 
Guidelines and ICC/ANSI A117.1. 

1.5 COORDINATION 

A. Coordinate placement of anchorage devices with templates for installing signs. 
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PART 2 - PRODUCTS 

2.1 MATERIALS – INTERIOR PANEL SIGNS 

A. Acrylic Sheet:  ASTM D 4802, Category A-1 (cell-cast sheet), Type UVA (UV absorbing). 

B. Interior unframed Signs:  Provide smooth sign panel surfaces constructed to remain flat under 
installed conditions within a tolerance of plus or minus 1/16 inch measured diagonally from corner 
to corner, complying with the following requirements: 
1. Acrylic Sheet:  0.080 inch thick. 
2. Edge Condition:  Beveled. 
3. Corner Condition:  Rounded to radius indicated. 
4. Mounting:  Unframed. 

a. Wall mounted with concealed anchors or two-face tape. 
b. Manufacturer's standard anchors for substrates encountered. 

5. Color:  As selected by Professional from manufacturer's full range. 
6. Tactile Characters:  Characters and Grade 2 Braille raised 1/32 inch above surface with 

contrasting colors. 

C. Tactile and Braille Sign:  Manufacturer's standard process for producing text and symbols 
complying with ADA-ABA Accessibility Guidelines and with ICC/ANSI A117.1.  Text shall be 
accompanied by Grade 2 Braille.  Produce precisely formed characters with square-cut edges 
free from burrs and cut marks; Braille dots with domed or rounded shape. 
1. Panel Material:  Opaque acrylic sheet. 
2. Raised-Copy Thickness:  Not less than 1/32 inch. 

D. Colored Coatings for Acrylic Sheet:  For copy and background colors, provide colored coatings, 
including inks, dyes, and paints, that are recommended by acrylic manufacturers for optimum 
adherence to acrylic surface and are UV and water resistant for five years for application intended. 
1. Color:  As selected by Professional from manufacturer's full range. 

2.2 TRUSS IDENTIFICATION SIGNS 

A. Provide truss identification sign at door locations noted below.  Coordinate exact locations with 
Architect.  Adhere all signs to door or door glass. 
1. 101-1 2. 101-5 3. 103-2 

B. Signs identifying the existence of truss construction shall consist of a circle 6 inches in diameter, 
with a stroke width of 1/2 inch.  The sign background shall be reflective white in color.  The 
circle and contents shall be reflective red in color, conforming to Pantone matching system 
(PMS) #187.  Signs shall be permanent non-fading sticker or decal. 

C. Provide interior mounted sticker/decal at aluminum storefront exits, exterior mounted 
sticker/decal at hollow metal door locations. 

D. Signs shall contain the roman alphanumeric designation of the construction type of the building, 
in accordance with the provisions for the classification of types of construction set forth in 
section 602 of the International Building Code (see 19 NYCRR Part 1221), and an alphabetic 
designation for the structural components that are of truss construction, as follows: 
1. “IV” shall mean heavy timber construction. 
2. "R" shall mean roof truss framing. 

E. The construction type designation shall be placed at the twelve o’clock position over the 
structural component designation, which shall be placed at the six o’clock position. 
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2.3 FABRICATION 

A. General:  Provide manufacturer's standard signs of configurations indicated. 
1. Conceal fasteners if possible; otherwise, locate fasteners where they will be inconspicuous. 

2.4 FINISHES, GENERAL 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in 
the same piece are not acceptable.  Variations in appearance of other components are acceptable 
if they are within the range of approved Samples and are assembled or installed to minimize 
contrast. 

2.5 ACRYLIC SHEET FINISHES 

A. Colored Coatings for Acrylic Sheet:  For copy and background colors, provide colored coatings, 
including inks, dyes, and paints, that are recommended by acrylic manufacturers for optimum 
adherence to acrylic surface and that are UV and water resistant for five years for application 
intended. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of work. 

B. Verify that items, including anchor inserts, are sized and located to accommodate signs. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Locate signs and accessories where indicated, using mounting methods of types described and 
complying with manufacturer's written instructions. 
1. Install signs level, plumb, and at heights indicated, with sign surfaces free of distortion and 

other defects in appearance. 
2. Interior Wall Signs:  Install signs on walls adjacent to latch side of door where applicable.  

Where not indicated or possible, such as double doors, install signs on nearest adjacent 
walls.  Locate to allow approach within 3 inches of sign without encountering protruding 
objects or standing within swing of door. 

3. Locate sign 4’-0” from finished floor elevation to bottom of sign. 

B. Wall-Mounted Signs:  Comply with sign manufacturer's written instructions except where more 
stringent requirements apply. 
1. Two-Face Tape:  Mount signs to smooth, nonporous surfaces.  Do not use this method for 

vinyl-covered or rough surfaces. 
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3.3 CLEANING AND PROTECTION 

A. After installation, clean soiled sign surfaces according to manufacturer's written instructions.  
Protect signs from damage until Substantial Completion. 

3.4 SCHEDULE: 

A. Provide interior panels signs at the following locations: 

 ROOM TEXT SIGN TYPE 
1. 101 Fire Evacuation 4 
2. 101 Maximum Occupancy 5 
3. 103 Fire Evacuation 4 
4. 105 Universal Male Symbol 1 
5. 106 Universal Female Symbol 2 
6. 104 Housekeeping 3 

END OF SECTION 
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SECTION 10 21 13.19 

PLASTIC TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Plastic toilet compartment partitions for following applications: 

a. Toilet enclosures. 
b. Urinal screens. 

B. Related Requirements: 
1. Section 05 50 00 – Metal Fabrications, for miscellaneous structural and support metal 

components required to secure compartments. 
2. Section 06 10 00 - Rough Carpentry, for compartment anchorage to frame walls. 
3. Section 09 21 16 – Gypsum Board Assemblies. 

1.2 REFERENCES 

A. ASTM International (ASTM): 
1. ASTM A 240 - Standard Specification for Chromium and Chromium-Nickel Stainless Steel 

Plate, Sheet, and Strip for Pressure Vessels and for General Applications. 
2. ASTM A 666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless 

Steel Sheet, Strip, Plate, and Flat Bar. 
3. ASTM A 743/A 743M - Standard Specification for Castings, Iron-Chromium, Iron-

Chromium-Nickel, Corrosion Resistant, for General Application. 
4. ASTM B 86 - Standard Specification for Zinc and Zinc-Aluminum (ZA) Alloy Foundry and 

Die Castings. 
5. ASTM B 221 - Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, 

Profiles, and Tubes. 
6. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building 

Materials. 

B. International Code Council (ICC)/American National Standards Institute (ANSI): 
1. ICC/ANSI A117.1 - Accessible and Usable Buildings and Facilities, as applicable to toilet 

compartments designated as accessible. 

C. United States Department of Justice: 
1. ADA - Americans with Disabilities Act, Excerpt from 28 CFR Part 36 - ADA Standards for 

Accessible Design. 

D. GREENGUARD Environmental Institute (GREENGUARD): 
1. GREENGUARD certified low emitting products. 

1.3 SUBMITTALS 

A. Product Data:  Manufacturer's data sheets for each type of product indicated.  Include fabrication 
details, description of materials and finishes. 
1. Product Test Reports:  When requested by Architect, submit documentation by qualified 

independent testing agency indicating compliance of products with requirements. 



Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 10 21 13.19 
 

Plastic Toilet Compartments 
Section 10 21 13.19    Page 2 

B. Shop Drawings:  Include overall product dimensions, floor plan, elevations, sections, details, and 
attachments to other work.  Include choice of options with details. 

C. Samples:  Furnish samples of manufacturer's full range of colors for initial selection. 
1. Size:  2 by 2 inch (52 by 52 mm) minimum, in type of finish specified. 

D. Warranty:  Sample of warranty. 

E. Maintenance and cleaning instructions. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Approved manufacturer listed in this section, with minimum [5] years 
experience in the manufacture of toilet compartments. 

B. Installers Qualifications:  Experienced Installer regularly engaged in installation of toilet 
compartments for minimum 3 years. 

C. Source Limitations:  Obtain toilet compartment components and accessories from single 
manufacturer. 

D. Accessibility Requirements: Comply with requirements of ICC/ANSI 117.1, and with requirements 
of authorities having jurisdiction. 

E. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM 
E 84 by qualified testing agency.  Identify products with appropriate markings of applicable testing 
agency. 
1. Smoke-Developed Index:  450. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver toilet compartments to site until building is enclosed and HVAC systems are in 
operation. 
1. Deliver toilet compartments in manufacturer's original packaging. 
2. Store in an upright condition. 

1.6 WARRANTY 

A. Special Manufacturer’s Warranty:  Provide manufacturer's standard form in which manufacturer 
agrees to repair or replace products that fail in materials or workmanship during the following 
period after substantial completion: 
1. Plastic Toilet Partitions:  Against corrosion, breakage, and delamination:  15 years. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Manufacturer:  Subject to compliance with requirements, provide products of, but 
not limited to the following: 
1. The Mills Company 
2. Hini-Hiders 
3. Scranton Products 
4. General Partitions 
5. Bradley Corporation 
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2.2 MATERIALS 

A. Plastic Panels:  High density polyethylene (HDPE) suitable for exposed applications, waterproof, 
non-absorbent, and graffiti-resistant textured surface, Class C. 
1. Provide panels with minimum 30 percent pre-consumer recycled content. 

B. Zinc Aluminum Magnesium and Copper Alloy (Zamac):  ASTM B 86. 

C. Stainless Steel Sheet:  ASTM A 240 or A 666, 300 series. 

D. Stainless Steel Castings:  ASTM A 743/A 743M. 

E. Aluminum:  ASTM B 221. 

2.3 PLASTIC TOILET COMPARTMENTS 

A. Toilet Compartment Type:  
1. Overhead braced. 

a. Basis of Design Product:  Bradley, Mills Partitions, Sentinel, Series 400. 
b. Extend toilet compartment side panels to 8 inches from finished floor. 

B. Floor and ceiling anchored. 

C. Urinal Screen Style:   
1. Wall hung with brackets:   

a. Basis of Design Product:  Bradley, Mills Partitions, Model No. 4. 

D. Door, Panel, and Pilaster Construction, General:  HDPE, with a 3/16" (4.8mm) radius edge. 
1. Provide exposed surfaces free of pitting, visible seams and fabrication marks, stains, or 

other imperfections. 
2. Provide aluminum heat sink at bottom edge of panels and doors. 

E. Door Construction:  1 inch (25 mm) thick. 

F. Panel Construction: 1 inch (25 mm) thick. 

G. Pilaster Construction: 1 inch (25 mm) thick. 

H. Headrail: Extruded anodized aluminum headrail with anti-grip profile. Clamps around pilaster and 
is secured to the wall with stainless steel brackets. 

I. Shoes:  4 inches (76 mm) high minimum, 300 series stainless steel with No. 4 satin brushed 
finish. 

J. Urinal-Screen Construction: Matching toilet compartment panel construction 

K. Brackets (Fittings): 
1. Full-Height (Continuous) Type:  Manufacturer's standard design; aluminum. 

L. Plastic Panel Finish:  Manufacturer's standard impregnated finish, with two colors in each room. 
1. Color:  As selected by Architect from manufacturer's full range. 
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2.4 HARDWARE 

A. Hardware, Heavy Duty:  Manufacturer's heavy-duty stainless steel, including stainless steel 
tamper-resistant fasteners: 
1. Hinges: Self-closing continuous spring-loaded type 8 inch wrap-around type, adjustable to 

hold doors open at any angle up to 90 degrees, with emergency access by lifting door. 
2. Latch and Keeper: Surface-mounted slide latch with flat rubber-faced combination door 

strike and keeper, with provision for emergency access, meeting requirements for 
accessibility at accessible compartments. 

3. Coat Hook: Combination hook and rubber-tipped stop, sized to prevent door from hitting 
compartment-mounted accessories.  Provide wall bumper where door abuts wall.  Provide 
formed L-shaped hook without stop at outswing doors.  Mount with stainless steel through-
bolts. 

4. Door Pull: Standard unit on outside of inswing doors.  Provide pulls on both sides of 
outswing doors. 

2.5 FABRICATION 

A. Overhead-Braced Units:  Provide manufacturer's standard corrosion-resistant supports, leveling 
mechanism, and anchors at pilasters to suit floor conditions.  Provide shoes at pilasters to conceal 
supports and leveling mechanism. 

B. Door Size and Swings:  Unless otherwise indicated, provide 24-inch- (610-mm-) wide, in-swinging 
doors for standard toilet compartments and 36-inch- (914-mm-) wide, out-swinging doors with a 
minimum 32-inch- (813-mm-) wide clear opening for compartments designated as accessible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine work area to verify that measurements, substrates, supports, and environmental 
conditions are in accordance with manufacturer's requirements to allow installation.   
1. Proceed with installation once conditions meet manufacturer's requirements. 

3.2 INSTALLATION 

A. General:  Comply with manufacturer's written installation instructions.  Install units rigid, straight, 
level, and plumb.  Secure units in position with manufacturer's recommended anchoring devices. 

B. Install toilet partitions and screens in spaces with operating, temperature controlled HVAC 
systems.  Shield partitions and screens from direct sunlight. 

C. Clearances:  Install with clearances indicated on Drawings.  Where clearances are not indicated, 
allow maximum 1/2 inch (13 mm) between pilasters and panels, and 1 inch (25 mm) between 
panels and walls. 

D. Stirrup Brackets:  Secure panels to walls and to pilasters with no fewer than three brackets 
attached at midpoint and near top and bottom of panel.  Locate wall brackets so holes for wall 
anchors occur in masonry or tile joints.  Align brackets at pilasters with brackets at walls.  
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3.3 ADJUSTING 

A. Hardware Adjustment:  Adjust and lubricate hardware according to hardware manufacturer's 
written instructions for proper operation.  Set hinges on in-swinging doors to hold doors open 
approximately 15 degrees from closed position when unlatched.  Set hinges on out-swinging 
doors to return doors to fully closed position. 

3.4 FINAL CLEANING 

A. Remove packaging and construction debris and legally dispose of off-site. 

B. Clean partition and screen surfaces with materials and cleansers in accordance with 
manufacturer's recommendations. 

END OF SECTION 
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DOCUMENT 10 28 00 
 

TOILET, BATH, AND LAUNDRY ACCESSORIES 
 
PART 1 GENERAL 

 
1.1 SECTION INCLUDES 

 
A. Accessories for toilet rooms. . 

 
B. Grab bars. 

 
1.2 RELATED REQUIREMENTS 

 
A. Section 06 10 00 - Rough Carpentry: Placement of concealed wood blocking and backing 

plates for support of accessories. 
 
B. Section 09 21 16 – Gypsum Board Assemblies. 

 
1.3 REFERENCE STANDARDS 

 
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 

and Steel Products; 2015. 
 

B. ASTM A167 - Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel 
Plate, Sheet, and Strip; 1999 (Reapproved 2009). 

 
C. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless 

Steel Tubing for General Service; 2015. 
 

D. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015. 

 
E. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel 

Sheet, Strip, Plate, and Flat Bar; 2015. 
 

F. ASTM B456 - Standard Specification for Electrodeposited Coatings of Copper Plus Nickel 
Plus Chromium and Nickel Plus Chromium; 2011e1. 

 
G. ASTM C1036 - Standard Specification for Flat Glass; 2011e1. 

 
H. ASTM C1503 - Standard Specification for Silvered Flat Glass Mirror; 2008 (Reapproved 

2013). 
 

I. GSA CID A-A-3002 - Mirrors, Glass; U.S. General Services Administration; 1996. 
 
1.4 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. 
 
1.5 SUBMITTALS 

 
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
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B. Product Data: Submit data on accessories describing size, finish, details of function, and 

attachment methods. 
 

C. Manufacturer's Installation Instructions: Indicate special procedures and conditions requiring 
special attention. 

 
 

PART 2 PRODUCTS 
 

2.1 MANUFACTURERS 
 

A. Toilet Accessories: 
1. Bradley Corporation: www.bradleycorp.com. 
2. American Specialties, Inc (ASI): www.americanspecialties.com. 
3. Bobrick Washroom Equipment, Inc.: www.bobrick.com 
4. Koala. 
5. Substitutions: Section 01 60 00 - Product Requirements. 

 
B. All items of each type to be made by the same manufacturer. 

 
2.2 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. Grind welded joints smooth. 
2. Fabricate units made of metal sheet of seamless sheets, with flat surfaces. 

 
B. Keys: Provide 2 keys for each accessory. 

 
C. Stainless Steel Sheet: ASTM A666, Type 304. 

 
D. Stainless Steel Tubing: ASTM A269/A269M, Type 304 or 316. 

 
E. Galvanized Sheet Steel: Hot-dipped galvanized steel sheet, ASTM A653/A653M, with 

G90/Z275 coating. 
 

F. Mirror Glass: Annealed float glass, ASTM C1036 Type I, Class 1, Quality Q2, with silvering, 
protective and physical characteristics complying with ASTM C1503. 

 
G. Fasteners, Screws, and Bolts: Hot dip galvanized; tamper-proof; security type. 

 
H. Expansion Shields: Fiber, lead, or rubber as recommended by accessory manufacturer for 

component and substrate. 
 

2.3 TOILET ROOM ACCESSORIES 
 

A. Toilet Paper Dispenser: Double roll, surface mounted bracket type.  To be provided by 
owner, installed by contractor. 

 
B. Mirrors: 1/4" thick tempered glass mirror. 

1. Size: As identified on drawings.  Where size is not identified provide height from top of 
lavatory to bottom of ceiling and width full length of lavatory counter. 

2. Frameless. 
3. Product to be ADA compliant. 

http://www.bradleycorp.com/
http://www.americanspecialties.com/
http://www.bobrick.com/


Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 10 28 00 
 

Toilet Bath and Laundry Accessories 
Section 10 28 00    Page 3 

 
C. Grab Bars: Stainless steel, 1-1/2 inches outside diameter, minimum 0.05 inch wall thickness, 

nonslip grasping surface finish, concealed flange mounting; 1-1/2 inches clearance between 
wall and inside of grab bar. 
1. Length and configuration: As indicated on drawings. 
2. Soap Dispenser:  Surface mounted.  Provided by owner, installed by contractor. 

 
D. Paper Towel Dispenser: High impact, surface mounted, plastic cabinet with side mounted 

lever operated dispensing mechanism. 
1. Provided by owner, installed by contractor.  
 

E. Baby Changing Stations:  
1. Surface mounted horizontal baby changing stations: Refer to drawings for model number.  

Provide with external stainless steel bag hook, as manufactured by Koala Kare Products, a 
Division of Bobrick 

a) 4. Complies with ADA and ICC A117.1 Accessibility Standards. Complies with ASTM 
Standard F 2285, Standard Consumer Safety Performance Specification for Diaper 
Changing Stations for Commercial Use. 

b) Performance: Unit will deflect less than 1 degree from 90 degrees with a 200 lb. static 
load placed in the center of the changing surface, has been tested to 300 lbs. Units 
exceed static load requirements called out by ASTM Standard F 2285, Standard 
Consumer Safety Performance Specification for Diaper Changing Stations for 
Commercial Use. 

c) Bed Surface: injection molded polypropylene with Microban antimicrobial additive, and 
ISO 22196 tested for efficacy. Surface is contoured, concave and smooth. Bed surface 
shall be minimum 535sq in 

d) Dual Cavity Liner Dispenser: injection molded polypropylene with integral spring tab 
dispenses one liner at a time. Total 50 liner capacity. Equipped with tumbler lock, keyed 
alike Bobrick restroom accessories. 

e) External Bag Hook: 18-8, Type 304, 3/4 inch (19mm) diameter, solid stainless steel rod 
with satin-finish. 

f) Operation: Concealed pneumatic cylinder providing controlled, slow opening and 
closing of the changing station bed. 

g) Frame and Hinge Mechanism: Concealed 11-gauge chassis, will comprise of 1” 
diameter integral steel-tubing that supports the changing bed and interacts with 11-
gauge steel wall mounting bracket to provide steel-on-steel hinge stop. The wall frame 
shall serve as wall-mounting bracket 

h) Mounting: Factory-drilled mounting holes (6). Mounting screws included. 
i) Operation: Concealed pneumatic cylinder providing controlled, slow opening and 

closing of the changing station bed. 
j) Hinge Mechanism: Reinforced full-length steel-on-steel hinge. 
k) Changing Surface: Contoured, concave and smooth, 450 sq. in. 
l) Safety Straps: Replaceable, snap-lock, nylon protective holding straps. 
m) Features: No hinge structure exposed on interior or exterior surfaces; two bag hooks; 

locking built-in dual cavity liner dispenser with 50 liner capacity supplied with 2 keys 
that are keyed alike to Bobrick Washroom Accessories. 

n) Instruction Graphics: Universal instruction graphics and safety messages in multiple 
languages. 

o) Manufacturer’s Warranties: Manufacturer’s 5-year warranty for materials and 
workmanship. 

  



Tioga Downs Racetrack LLC Reception Center 
Project 23-111 Section 10 28 00 
 

Toilet Bath and Laundry Accessories 
Section 10 28 00    Page 4 

 

PART 3 EXECUTION 
 
3.1 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 10 00 for installation of blocking, reinforcing plates, and concealed anchors in 

walls and ceilings. 
 
3.2 PREPARATION 

 
A. Deliver inserts and rough-in frames to site for timely installation. 

 
B. Provide templates and rough-in measurements as required. 

 
3.3 INSTALLATION 

 
A. Install accessories in accordance with manufacturers' instructions in locations indicated on the 

drawings. 
 

B. Install plumb and level, securely and rigidly anchored to substrate. 
 

C. Mounting Heights: As required by accessibility regulations, unless otherwise indicated. 
 

D. Mounting Heights and Locations: as indicated on drawings and as required by accessibility 
regulations (ANSI 117.1). 

 
END OF SECTION 
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SECTION 10 71 13 

EXTERIOR SUN CONTROL DEVICES 
PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Work in this section shall include the design, fabrication, and installation of cellular PVC and 
aluminum Trex Pergola open-frame structures as shown in drawings and as specified. 

1.02 RELATED SECTIONS 

B. Section 03 30 00 Cast-in-Place Concrete. 

1.03  REFERENCES 

A. 2018 International Residential Code for One- and Two-Family Dwellings. 

B. 2018 International Building Code. 

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials. 

D. ASCE 7-16 - Minimum Design Loads for Buildings and Other Structures. 

E. Aluminum Design Manual 2015. 

F. ASTM B 209, Specification for Aluminum and Aluminum Alloy Sheet and Plate. 

G. ASTM B 221, Specification for Aluminum and Aluminum Alloy Extruded Bars, Rods, Wire, 
Profiles, and Tubes. 

H. ANSI/AWS D1.2, Structural Welding Code – Aluminum. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. SEQUENCING 

1. Ensure that product selections such as sizing, attachment conditions, and finishes are 
supplied to the manufacturer so as not to delay the release to fabricate. 

2. Ensure that site-specific engineering and code requirements are provided to the 
manufacturer before the engineering services scope begins. 

3. Ensure that footing plans and other information required for installation of products of this 
section are furnished to affected trades in time to prevent interruption of construction 
progress. 

4. Ensure that products of this section are supplied to affected trades in time to prevent 
interruption of construction progress. 

5. Ensure that work surrounding the installation location is substantially complete to prevent 
interruption of installation of the products in this section. 

1.05 SUBMITTALS 

A. Submit under provisions of Division 01 - General Requirements 

B. Action Submittals 

1. Specification Sheets: Indicate the basis of design, product sizing, and options selections 
2. Shop Drawings: Indicate dimensions, locations of members, connections, general 

construction details, anchorages, method of anchorage, and installation method. 
3. Samples: Submit material and color selection samples 4 inches X 4 inches size or larger. 
4. Delegated Design Submittals: Submit engineered shop drawings signed and stamped by a 

licensed professional engineer employed by the Manufacturer licensed in the project 
location. 
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5. Product Cut Sheets 
6. Manufacturer’s Warranty 
7. Product Finish Color Chart 
8. Installation Guide 

C. Closeout Submittals 

1. Operation and Maintenance Information 
2. Manufacturer’s Warranty 

1.06 QUALITY ASSURANCE 

A. Qualifications 

1. Manufacturer: Single source manufacturer for design, engineering, fabrication, and shipping 
with a minimum of 15 years of experience fabricating cellular PVC and aluminum structures. 

2. Installers: Familiar with the manufacturer’s structures and installation techniques. 
3. Licensed Professionals: Professional Engineer to be licensed in the project state. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Delivery and Acceptance Requirements: Upon receipt, all packages and pallets shall be opened 
and inspected for damage. Any missing or damaged components must be noted on the delivery 
receipt with the carrier before accepting the shipment. 

B. Storage and Handling Requirements: Upon completion of the inspection, all items shall be 
repackaged and stored where protected from moisture, dirt, and excessive heat. Do not wrap 
material so that heat or moisture can become trapped. Ensure that items are level and fully 
supported and have airflow between parts. Handle materials to protect materials, coatings, and 
finishes during transportation and installation to prevent damage or staining.  

1.08 WARRANTY 

A. cPVC Structures 10-Year Limited Commercial Warranty. 

B. ColorLast Finish 20-Year Warranty. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Trex Pergola cPVC and aluminum structure as indicated on architectural drawings. 

2.02 MANUFACTURERS 

A. Structureworks, the exclusive manufacturer of Trex Pergola 
3300 Dill Smith Drive Fredericksburg, VA 22408 
877-489-8064, info@structureworks.com, www.structureworks.com 

2.03 PERFORMANCE DESIGN/CRITERIA 

A. Design structure, including comprehensive engineering analysis by a qualified engineer, using 
structural performance requirements and design criteria indicated. 

B. Structure shall withstand the effects of gravity loads and the loads and stresses within limits and 
under conditions indicated, specific to the project location and code requirements, without 
permanent deformation of canopy components or permanent damage to fasteners and anchors. 

C. Design members to withstand wind loads in accordance with ASCE 7-16 and applicable code. 
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D. Design foundations in accordance with applicable code for the specific structure and site 
conditions. 

E. Design structure for required allowable ground snow load in accordance with applicable code. 

F. Design structure in accordance with applicable fire code and provide data on ASTM E84 testing. 

2.04 MATERIALS 

A. cPVC Components: Extruded cellular PVC, solid, sheet, or wrapped around aluminum profiles 

B. Aluminum Components: Extruded aluminum ASTM B221, 6000 series alloy 

C. Aluminum Sheet: ASTM B209, 5000 or 6000 series alloy 

D. Fasteners: 300 or 400 series stainless steel 

2.05 FINISHES 

A. Use product in unpainted white finish; no painting is required.  

B. Apply ColorLast finish to product. Specify color: To be selected by Architect. 

2.06  ACCESSORIES 

A. All wiring shall be concealed unless otherwise noted. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Only begin installation once supporting structures have been properly prepared. 

B. Verify that all concrete, masonry, and roofing work in the vicinity is complete and cleaned. 

3.02 INSTALLATION  

A. Install all products true to line, level, and plumb and in accordance with the manufacturer’s 
installation guide. 

3.03 CLEANING 

A. Clean all surfaces and restore any marred surfaces to their original condition as approved by the 
Architect. 

3.04 PROTECTION 

A. Protect installed products until completion of the project. 
B. Touchup, repair, or replace damaged products before substantial completion. 

 
END OF SECTION 
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SECTION 11 52 13 

PROJECTION SCREENS 

1.1  SECTION INCLUDES 

A.  Front projection screen and controls. 

1.2  RELATED SECTIONS 

A.  Division 5 - Metal Fabrications: Suspension systems for projection screens. 

B.  Section 06 13 00 – Heavy Timber: Timber frame supports for mounting projection screen. 

C.  Division 26 for electrical wiring, connections, and installation of remote control switches for 
electrically operated projection screens. 

1.3  REFERENCES 

A.  NFPA 70 - National Electrical Code. 

B.  NFPA 701-99 - Fire Tests for Flame-Resistant Textiles and Films. 

1.4  SUBMITTALS 

A.  Submit under provisions of Section 01 30 00. 

B.  Product Data: Manufacturer's data sheets on each product to be used, including: 
1.  Preparation instructions and recommendations. 
2.  Storage and handling requirements and recommendations. 
3.  Installation methods. 

C.  Wiring diagram for electrically operated units. 

D.  Shop Drawings: Shop drawings showing layout and types of projection screens. Show the 
following: 
1.  Location of screen centerline. 
2.  Location of wiring connections. 
3.  Seams in viewing surfaces. 
4.  Connections to suspension systems. 
5.  Anchorage details. 
6.  Accessories. 

E.  Samples: For each finish product specified, provide two complete sets of color chips 
representing manufacturer's full range of available colors and patterns. 

1.5  QUALITY ASSURANCE 

A.  Single Source Responsibility: Obtain each type of projection screen required from a single 
manufacturer as a complete unit, including necessary mounting hardware and accessories. 

B.  Coordination of Work: Coordinate layout and installation of projection screens with other 
construction supported by, or penetrating through, ceilings, including light fixtures, HVAC 
equipment, fire-suppression system, and partitions.  
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1.6  DELIVERY, STORAGE, AND HANDLING 

A.  Do not deliver projection screens until building is enclosed and other construction where 
screens will be installed is substantially complete. 

B.  Store products in manufacturer's unopened packaging until ready for installation. 

C.  Protect screens from damage during delivery, handling, storage, and installation. 

1.7  COORDINATION 

A.  Coordinate work with installation of ceilings, walls, electric service power characteristics, and 
location. 

PART  2  PRODUCTS 

2.1  MANUFACTURERS 

A.  Acceptable Manufacturer: Draper Inc., which is located at: 411 S. Pearl Street P. O. Box 
425; Spiceland, IN 47385-0425; Toll Free Tel: 800-238-7999; Tel: 765-987-7999; Fax: 866-
637-5611; Email:request info (drapercontract@draperinc.com); 
Web:http://www.draperinc.com 

B.  Requests for substitutions will be considered in accordance with provisions of Section 01 60 
00. 

2.2  FRONT PROJECTION SCREEN CONTROLS 

A.  General: All controls are UL Certified. 
1.  Low voltage 24V control unit with hand held RF remote three button control switch to 

stop or reverse screen at any point, built-in RF receiver, built-in Video Interface 
Control trigger for 3V-28V, RS232, and dry contact relays. 

PART  3  EXECUTION 

3.1  EXAMINATION 

A.  Do not begin installation until substrates have been properly prepared. 

B.  Verify rough-in openings are properly prepared. 

C.  If substrate preparation is the responsibility of another installer, notify Architect of 
unsatisfactory preparation before proceeding. 

3.2  PREPARATION 

A.  Clean surfaces thoroughly prior to installation. 

B.  Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the project conditions. 

3.3  INSTALLATION 

A.  Install in accordance with manufacturer's instructions.  

https://admin.arcat.com/users.pl?action=UserEmail&company=Draper+Inc.&coid=32063&rep=&fax=866-637-5611&message=RE:%20Spec%20Question%20(11132dra):%20%20&mf=
http://www.draperinc.com/
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B.  Install front projection screens with screen cases in position and relationship to adjoining 
construction as indicated, securely anchored to supporting substrate, and in manner that 
produces a smoothly operating screen with plumb and straight vertical edges and plumb and 
flat viewing surfaces when screen is lowered. 

C.  Test electrically operated units to verify that screen, controls, limit switches, closure and 
other operating components are in optimum functioning condition. 

3.4  PROTECTION 

A.  Protect installed products until completion of project. 

B.  Touch-up, repair or replace damaged products before Substantial Completion. 
 

END OF SECTION 
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SECTION 12 20 00 

WINDOW TREATMENTS 
 

PART  1 GENERAL 

1.1  SECTION INCLUDES 

A. Manually operated, roll-up fabric interior window shades including mounting and 
operating hardware. 

1.2  RELATED SECTIONS 

A. Section 06 10 00 - Rough Carpentry. 

B. Section 07 90 05 - Joint Protection. 

C.Section 08 41 13 - Aluminum Framed Entrances and Storefronts. 

1.3  REFERENCES 

A. NFPA 701-99 - Fire Tests for Flame-Resistant Textiles and Films. 

1.4  SUBMITTALS 

A. Product Data:  Manufacturer's data sheets on each product specified, including: 
1. Preparation instructions and recommendations. 
2. Installation and maintenance instructions. 
3. Styles, material descriptions, dimensions of individual components, profiles, 

features, finishes and operating instructions. 
4. Storage and handling requirements and recommendations. 
5. Mounting details and installation methods. 

B. Shop Drawings:  Plans, elevations, sections, product details, installation details, 
operational clearances and relationship to adjacent work. 

C. Window Treatment Schedule:  For all roller shades.  Use same room designations 
as indicated on the Drawings, field verified window dimensions, quantities, type of 
shade, controls, fabric, and color, and include opening sizes and key to typical 
mounting details. 

D. Selection Samples:  For each finish product specified, two complete sets of shade 
cloth options and aluminum finish color samples representing manufacturer's full 
range of available colors and patterns. 

E. Verification Samples:  For each finish product specified, two complete sets of shade 
components, unassembled, demonstrating compliance with specified requirements.  
12”X12” Shade fabric sample, valance, and aluminum finish sample as selected, 
representing actual product, color, and patterns.  Mark face of material to indicate 
interior faces. 

F. Maintenance Data:  Methods for maintaining roller shades, precautions regarding 
cleaning materials and methods, instructions for operating hardware and controls. 

G. Manufacturer's Certificates: Certify products meet or exceed specified requirements.  
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1.5  QUALITY ASSURANCE 

A. Manufacturer Qualifications: Obtain roller shades through one source from a single 
manufacturer with a minimum of twenty years experience in manufacturing products 
comparable to those specified in this section. 

B. NFPA Flame-Test: Passes NFPA 701. Materials tested shall be identical to products 
proposed for use. 

1.6  DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver window shades until construction within spaces where shades will be 
installed is substantially complete. 

B. Deliver products in manufacturer's original, unopened, undamaged containers with 
labels intact. 

C. Label containers and shades according to Window Shade Schedule. 

D. Store products in manufacturer's unopened packaging until ready for installation. 

1.7  SEQUENCING 

A. Ensure that locating templates and other information required for installation of 
products of this section are furnished to affected trades in time to prevent 
interruption of construction progress. 

B. Ensure that products of this section are supplied to affected trades in time to prevent 
interruption of construction progress. 

1.8  PROJECT CONDITIONS 

A. Install roller shades after finish work and ambient temperature, humidity and 
ventilation conditions are maintained at levels recommended for project upon 
completion. 

1.9  WARRANTY 

A. Hardware and Shade Fabric:  Twenty-five year limited warranty. 

 

PART  2 PRODUCTS 

2.1  MANUFACTURERS 

A. Acceptable Manufacturers: Manufacturers offering products that may meet the 
specified requirements include, but are not limited to the following. 
1.Draper, Inc. FlexShade Basis of design.  
2. Roll A Shade. 
3. SWF Contract. 
4.The Shade Store.  
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2.2  MANUALLY OPERATED WINDOW SHADES 

A. Manually Operated Window Shades with Independent Control: Manually operated, 
vertical roll-up, fabric window shade with components necessary for complete 
installation; Manual FlexShade as manufactured by Draper, Inc. or equal. 
1. Operation: Bead chain and clutch operating mechanism allowing shade to 

stop when chain is released. Designed never to need adjustment or 
lubrication. Provide limit stops to prevent shade from being raised or lowered 
too far. 
a. Clutch mechanism: Fabricated from POM thermoplastic with welded 

0.354 inch (9 mm) primary steel post with rotational bearing, 
overrunning design, and positive mechanical engagement of drive 
mechanism to tube. Black color. Center bead chain placement for right 
or left hand operation and accommodates side channel with no 
adjustment of chain location.  

b. Bead Chain Hold Down: P-Clip.  
2. Rollers: Extruded aluminum roller tube of appropriate diameter to support 

shade fabric with minimal deflection. 
a. Minimum Roller Tube Diameter: 1.56 inches (40 mm). 
b. Fabric Connection to Roller Tube: Spline fabric/roller attachment 

system to allow shade fabric to be removed from roller without having 
to remove roller from brackets.  

c. Fabric Length: 6 inches (152 mm) greater than window height 
minimum.  

d. Bottom Slat: 13/16 inch (20.6 mm) aluminum dowel, encased in bottom 
hem with heat sealed ends.  

e. Orientation: Regular from back of roller.  
3. Mounting:  

a. Endcaps and fascia. 
4. Endcaps: Stamped steel with universal design suitable for mounting to ceiling, 

wall, and jamb. Provide size compatible with roller size. 
a. Endcap covers: To match fascia or headbox color.  
b. Mounted to ceiling/soffit, wall or jamb as window detail permits. 

5. Fascia: L shaped aluminum extrusion to conceal shade roller and hardware.  
a. Attachment: Snaps onto endcaps without requiring exposed fasteners 

of any kind. Fascia can be mounted continuously across two or more 
shade bands. No notching is required.  

b. Shape: Square Fascia Panel.  
c. Finish: Powder coat of color selected by Architect from manufacturer’s 

full line of colors. 

2.3  FABRIC 

A. Light-Filtering Fabrics 
1. SheerWeave Series PW4500 by Phifer: Vinyl coated polyester yarn woven 

into basketweave pattern. Fire rating: NFPA 701 TM#1(small scale)/California 
U.S. title 19 (small scale)/British Standard 5867 Type B/ÅSTM E 84 (Class 1). 
Bacteria and Fungal Resistance: ÅSTM G 21 and ÅSTM G 22. Series 
PW4500, Average 5 percent open, 14.4 oz/sq yd, .024 inches thick. 

2.Color: Selected by Architect from manufacturer’s full line of colors.  
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PART  3 EXECUTION 

3.1  EXAMINATION 

A. Do not begin installation until substrates have been properly prepared. 

B. Correct unsatisfactory conditions discovered preparation before proceeding. 

3.2  PREPARATION 

A. Coordinate requirements for blocking and structural supports to ensure adequate 
means for installation of window shades. 

3.3  INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install roller shades level, plumb, square, and true.  Allow proper clearances for 
window operation hardware. 

3.4  PROTECTION 

A. Protect installed products until completion of project. 

B. Touch-up, repair or replace damaged products before Substantial Completion. 

C.Touch up adjacent surfaces damaged during installation of window treatment. 

3.5  SCHEDULES 

A. Provide window treatment at the following aluminum storefront systems locations. 
1.  101 Reception Hall Storefront Type W1. 
2.  101 Reception Hall Storefront Type W1. 
3.  101 Reception Hall Storefront Type W1. 
4.  101 Reception Hall Storefront Type W1. 
5.  101 Reception Hall Storefront Type W1. 
6.  101 Reception Hall Storefront Type W1. 
7.  101 Reception Hall Storefront Type W1. 

B.Refer to drawings for locations and size. 
 
 

END OF SECTION 



  

 


	10 21 13.19 Plastic Toilet Compartments.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Plastic toilet compartment partitions for following applications:
	a. Toilet enclosures.
	a.
	b. Urinal screens.


	B. Related Requirements:
	1. Section 05 50 00 – Metal Fabrications, for miscellaneous structural and support metal components required to secure compartments.
	2. Section 06 10 00 - Rough Carpentry, for compartment anchorage to frame walls.
	3. Section 09 21 16 – Gypsum Board Assemblies.

	1.2 REFERENCES
	A. ASTM International (ASTM):
	1. ASTM A 240 - Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications.
	2. ASTM A 666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar.
	3. ASTM A 743/A 743M - Standard Specification for Castings, Iron-Chromium, Iron-Chromium-Nickel, Corrosion Resistant, for General Application.
	4. ASTM B 86 - Standard Specification for Zinc and Zinc-Aluminum (ZA) Alloy Foundry and Die Castings.
	5. ASTM B 221 - Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
	6. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials.

	B. International Code Council (ICC)/American National Standards Institute (ANSI):
	1. ICC/ANSI A117.1 - Accessible and Usable Buildings and Facilities, as applicable to toilet compartments designated as accessible.

	C. United States Department of Justice:
	1. ADA - Americans with Disabilities Act, Excerpt from 28 CFR Part 36 - ADA Standards for Accessible Design.

	D. GREENGUARD Environmental Institute (GREENGUARD):
	1. GREENGUARD certified low emitting products.

	1.3 SUBMITTALS
	A. Product Data:  Manufacturer's data sheets for each type of product indicated.  Include fabrication details, description of materials and finishes.
	1. Product Test Reports:  When requested by Architect, submit documentation by qualified independent testing agency indicating compliance of products with requirements.

	B. Shop Drawings:  Include overall product dimensions, floor plan, elevations, sections, details, and attachments to other work.  Include choice of options with details.
	C. Samples:  Furnish samples of manufacturer's full range of colors for initial selection.
	1.
	1. Size:  2 by 2 inch (52 by 52 mm) minimum, in type of finish specified.

	A.
	A.
	A.
	D. Warranty:  Sample of warranty.
	A.
	E. Maintenance and cleaning instructions.
	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Approved manufacturer listed in this section, with minimum [5] years experience in the manufacture of toilet compartments.
	A.
	A.
	A.
	A.
	B. Installers Qualifications:  Experienced Installer regularly engaged in installation of toilet compartments for minimum 3 years.
	C. Source Limitations:  Obtain toilet compartment components and accessories from single manufacturer.
	D. Accessibility Requirements: Comply with requirements of ICC/ANSI 117.1, and with requirements of authorities having jurisdiction.
	E. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1.
	1. Smoke-Developed Index:  450.

	1.1
	1.1
	1.1
	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver toilet compartments to site until building is enclosed and HVAC systems are in operation.
	1. Deliver toilet compartments in manufacturer's original packaging.
	2. Store in an upright condition.

	1.6 WARRANTY
	A. Special Manufacturer’s Warranty:  Provide manufacturer's standard form in which manufacturer agrees to repair or replace products that fail in materials or workmanship during the following period after substantial completion:
	1. Plastic Toilet Partitions:  Against corrosion, breakage, and delamination:  15 years.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Manufacturer:  Subject to compliance with requirements, provide products of, but not limited to the following:
	1. The Mills Company
	2. Hini-Hiders
	3. Scranton Products
	4. General Partitions
	5. Bradley Corporation

	1.1
	2.2 MATERIALS
	A. Plastic Panels:  High density polyethylene (HDPE) suitable for exposed applications, waterproof, non-absorbent, and graffiti-resistant textured surface, Class C.
	1. Provide panels with minimum 30 percent pre-consumer recycled content.

	A.
	A.
	B. Zinc Aluminum Magnesium and Copper Alloy (Zamac):  ASTM B 86.
	C. Stainless Steel Sheet:  ASTM A 240 or A 666, 300 series.
	D. Stainless Steel Castings:  ASTM A 743/A 743M.
	E. Aluminum:  ASTM B 221.
	2.3 PLASTIC TOILET COMPARTMENTS
	A. Toilet Compartment Type:
	1. Overhead braced.
	a. Basis of Design Product:  Bradley, Mills Partitions, Sentinel, Series 400.
	b. Extend toilet compartment side panels to 8 inches from finished floor.


	B. Floor and ceiling anchored.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Urinal Screen Style:
	1.
	1.
	1.
	1.
	1. Wall hung with brackets:
	a. Basis of Design Product:  Bradley, Mills Partitions, Model No. 4.


	D. Door, Panel, and Pilaster Construction, General:  HDPE, with a 3/16" (4.8mm) radius edge.
	1. Provide exposed surfaces free of pitting, visible seams and fabrication marks, stains, or other imperfections.
	2. Provide aluminum heat sink at bottom edge of panels and doors.

	A.
	E. Door Construction:  1 inch (25 mm) thick.
	F. Panel Construction: 1 inch (25 mm) thick.
	G. Pilaster Construction: 1 inch (25 mm) thick.
	H. Headrail: Extruded anodized aluminum headrail with anti-grip profile. Clamps around pilaster and is secured to the wall with stainless steel brackets.
	I. Shoes:  4 inches (76 mm) high minimum, 300 series stainless steel with No. 4 satin brushed finish.
	J. Urinal-Screen Construction: Matching toilet compartment panel construction
	A.
	K. Brackets (Fittings):
	1.
	1. Full-Height (Continuous) Type:  Manufacturer's standard design; aluminum.

	L. Plastic Panel Finish:  Manufacturer's standard impregnated finish, with two colors in each room.
	1. Color:  As selected by Architect from manufacturer's full range.

	2.4 HARDWARE
	A.
	A.
	A.
	A.
	A.
	A. Hardware, Heavy Duty:  Manufacturer's heavy-duty stainless steel, including stainless steel tamper-resistant fasteners:
	1. Hinges: Self-closing continuous spring-loaded type 8 inch wrap-around type, adjustable to hold doors open at any angle up to 90 degrees, with emergency access by lifting door.
	2. Latch and Keeper: Surface-mounted slide latch with flat rubber-faced combination door strike and keeper, with provision for emergency access, meeting requirements for accessibility at accessible compartments.
	3. Coat Hook: Combination hook and rubber-tipped stop, sized to prevent door from hitting compartment-mounted accessories.  Provide wall bumper where door abuts wall.  Provide formed L-shaped hook without stop at outswing doors.  Mount with stainless ...
	4. Door Pull: Standard unit on outside of inswing doors.  Provide pulls on both sides of outswing doors.

	2.5 FABRICATION
	A. Overhead-Braced Units:  Provide manufacturer's standard corrosion-resistant supports, leveling mechanism, and anchors at pilasters to suit floor conditions.  Provide shoes at pilasters to conceal supports and leveling mechanism.
	A.
	A.
	B. Door Size and Swings:  Unless otherwise indicated, provide 24-inch- (610-mm-) wide, in-swinging doors for standard toilet compartments and 36-inch- (914-mm-) wide, out-swinging doors with a minimum 32-inch- (813-mm-) wide clear opening for compartm...

	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine work area to verify that measurements, substrates, supports, and environmental conditions are in accordance with manufacturer's requirements to allow installation.
	1. Proceed with installation once conditions meet manufacturer's requirements.

	3.2 INSTALLATION
	A. General:  Comply with manufacturer's written installation instructions.  Install units rigid, straight, level, and plumb.  Secure units in position with manufacturer's recommended anchoring devices.
	B. Install toilet partitions and screens in spaces with operating, temperature controlled HVAC systems.  Shield partitions and screens from direct sunlight.
	C. Clearances:  Install with clearances indicated on Drawings.  Where clearances are not indicated, allow maximum 1/2 inch (13 mm) between pilasters and panels, and 1 inch (25 mm) between panels and walls.
	A.
	D. Stirrup Brackets:  Secure panels to walls and to pilasters with no fewer than three brackets attached at midpoint and near top and bottom of panel.  Locate wall brackets so holes for wall anchors occur in masonry or tile joints.  Align brackets at ...
	3.3 ADJUSTING
	A. Hardware Adjustment:  Adjust and lubricate hardware according to hardware manufacturer's written instructions for proper operation.  Set hinges on in-swinging doors to hold doors open approximately 15 degrees from closed position when unlatched.  S...
	3.4 FINAL CLEANING
	A. Remove packaging and construction debris and legally dispose of off-site.
	B. Clean partition and screen surfaces with materials and cleansers in accordance with manufacturer's recommendations.
	END OF SECTION
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Interior unframed signs with embossed face.
	2. Building truss identification signs.


	1.2 DEFINITIONS
	A. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelin...

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show fabrication and installation details for signs.
	1. Show sign mounting heights, locations of supplementary supports to be provided, and accessories.
	2. Provide message list, typestyles, graphic elements, including tactile characters and Braille, and layout for each sign.

	C. Color Selection:  Manufacturer's color charts showing the full range of colors available for the following:
	1. Acrylic sheet.
	2. Type face colors.

	D. Sample:  Provide sample of specified material, full size samples for unframed embossed signs and 4”X6” minimum aluminum signs showing material type and quality of product.

	1.4 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.
	B. Source Limitations for Signs:  Obtain each sign type indicated from one source from a single manufacturer.
	C. Regulatory Requirements:  Comply with applicable provisions in ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1.

	1.5 COORDINATION
	A. Coordinate placement of anchorage devices with templates for installing signs.


	PART 2 -  PRODUCTS
	2.1 MATERIALS – INTERIOR PANEL SIGNS
	A.
	A. Acrylic Sheet:  ASTM D 4802, Category A-1 (cell-cast sheet), Type UVA (UV absorbing).
	A.
	B. Interior unframed Signs:  Provide smooth sign panel surfaces constructed to remain flat under installed conditions within a tolerance of plus or minus 1/16 inch measured diagonally from corner to corner, complying with the following requirements:
	1. Acrylic Sheet:  0.080 inch thick.
	2. Edge Condition:  Beveled.
	3. Corner Condition:  Rounded to radius indicated.
	4. Mounting:  Unframed.
	a. Wall mounted with concealed anchors or two-face tape.
	b. Manufacturer's standard anchors for substrates encountered.

	5. Color:  As selected by Professional from manufacturer's full range.
	6. Tactile Characters:  Characters and Grade 2 Braille raised 1/32 inch above surface with contrasting colors.

	C. Tactile and Braille Sign:  Manufacturer's standard process for producing text and symbols complying with ADA-ABA Accessibility Guidelines and with ICC/ANSI A117.1.  Text shall be accompanied by Grade 2 Braille.  Produce precisely formed characters ...
	1. Panel Material:  Opaque acrylic sheet.
	2. Raised-Copy Thickness:  Not less than 1/32 inch.

	D. Colored Coatings for Acrylic Sheet:  For copy and background colors, provide colored coatings, including inks, dyes, and paints, that are recommended by acrylic manufacturers for optimum adherence to acrylic surface and are UV and water resistant f...
	1. Color:  As selected by Professional from manufacturer's full range.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.2 TRUSS IDENTIFICATION SIGNS
	A. Provide truss identification sign at door locations noted below.  Coordinate exact locations with Architect.  Adhere all signs to door or door glass.
	1. 101-1 2. 101-5 3. 103-2

	B. Signs identifying the existence of truss construction shall consist of a circle 6 inches in diameter, with a stroke width of 1/2 inch.  The sign background shall be reflective white in color.  The circle and contents shall be reflective red in colo...
	C. Provide interior mounted sticker/decal at aluminum storefront exits, exterior mounted sticker/decal at hollow metal door locations.
	D. Signs shall contain the roman alphanumeric designation of the construction type of the building, in accordance with the provisions for the classification of types of construction set forth in section 602 of the International Building Code (see 19 N...
	1. “IV” shall mean heavy timber construction.
	2. "R" shall mean roof truss framing.

	E. The construction type designation shall be placed at the twelve o’clock position over the structural component designation, which shall be placed at the six o’clock position.

	1.1
	1.1
	2.3 FABRICATION
	A. General:  Provide manufacturer's standard signs of configurations indicated.
	1.
	1.
	1.
	1. Conceal fasteners if possible; otherwise, locate fasteners where they will be inconspicuous.


	2.4 FINISHES, GENERAL
	A.
	A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...

	1.1
	1.1
	2.5 ACRYLIC SHEET FINISHES
	A. Colored Coatings for Acrylic Sheet:  For copy and background colors, provide colored coatings, including inks, dyes, and paints, that are recommended by acrylic manufacturers for optimum adherence to acrylic surface and that are UV and water resist...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	B. Verify that items, including anchor inserts, are sized and located to accommodate signs.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Locate signs and accessories where indicated, using mounting methods of types described and complying with manufacturer's written instructions.
	1. Install signs level, plumb, and at heights indicated, with sign surfaces free of distortion and other defects in appearance.
	2. Interior Wall Signs:  Install signs on walls adjacent to latch side of door where applicable.  Where not indicated or possible, such as double doors, install signs on nearest adjacent walls.  Locate to allow approach within 3 inches of sign without...
	3. Locate sign 4’-0” from finished floor elevation to bottom of sign.

	B. Wall-Mounted Signs:  Comply with sign manufacturer's written instructions except where more stringent requirements apply.
	1. Two-Face Tape:  Mount signs to smooth, nonporous surfaces.  Do not use this method for vinyl-covered or rough surfaces.


	3.3 CLEANING AND PROTECTION
	A. After installation, clean soiled sign surfaces according to manufacturer's written instructions.  Protect signs from damage until Substantial Completion.

	3.4 SCHEDULE:
	A. Provide interior panels signs at the following locations:
	ROOM TEXT SIGN TYPE
	1. 101 Fire Evacuation 4
	2. 101 Maximum Occupancy 5
	3. 103 Fire Evacuation 4
	4. 105 Universal Male Symbol 1
	5. 106 Universal Female Symbol 2
	6. 104 Housekeeping 3




	09 90 00 Painting and Coating.pdf
	a. Color: Clear.
	b. Slip Resistance:  Provide slip resistant finish in Restroom 105 and Restroom 106.  Provide aluminum oxide or polypropylene beads at a rate of 1 pounder to every 3 gallons of floor sealer..

	09 51 00 Acoustical Ceilings.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Acoustical panel ceilings.
	1.
	2. Suspension systems and trim for ceilings.


	1.1
	1.2 SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples:  For ceiling tile components with factory-applied color finishes.
	A.
	C. Product Test Reports:  For each acoustical panel ceiling, for tests performed by manufacturer and witnessed by a qualified testing agency.
	A.
	D. Maintenance Data:  Provide manufacturer’s information for maintaining and cleaning finished units.
	E. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Acoustical Ceiling Panels:  Full-size panels equal to 2 percent of quantity installed of each type of ceiling tile.


	1.1
	1.3 DELIVERY, STORAGE, AND HANDLING
	A. Deliver acoustical panels, suspension-system components, and accessories to Project site in original, unopened packages and store them in a fully enclosed, conditioned space where they will be protected against damage from moisture, humidity, tempe...
	B. Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture content.
	C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

	1.4 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install acoustical panel ceilings until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained...
	1. Pressurized Plenums:  Operate ventilation system for not less than 48 hours before beginning acoustical panel ceiling installation.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A.
	A. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  Comply with ASTM E 1264 for Class B materials.


	2.2 ACOUSTICAL PANELS, GENERAL
	A. Source Limitations:
	1. Acoustical Ceiling Panel:  Obtain each type from single source from single manufacturer.
	2. Suspension System:  Obtain each type from single source from single manufacturer.

	A.
	B. Acoustical Panel Standard:  Provide manufacturer's standard panels of configuration indicated that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light reflectances unless otherwise indicated.
	1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which face of test specimen is 15-3/4 inches away from test surface according to ASTM E 795.

	C. Acoustical Panel Colors and Patterns:  Match appearance characteristics indicated for each product type.
	1. Where appearance characteristics of acoustical panels are indicated by referencing pattern designations in ASTM E 1264 and not manufacturers' proprietary product designations, provide products selected by Professional from each manufacturer's full ...


	2.3 ACOUSTICAL PANELS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. USG Interiors, Inc.; Subsidiary of USG Corporation.
	2. Armstrong World Industries, Inc.
	3. CertainTeed Corp.
	4. Chicago Metallic Corporation.

	B. ACT-1:  Provide panels complying with ASTM E 1264 for type, form, and pattern as follows:
	1. Armstrong Mesa second Look II
	1.
	1. Type and Form:  Type III, mineral base with painted finish; Form 2, modular.
	2. Color:  White.
	3. Light Reflectance:  Not less than 0.85.
	4. NRC:  Not less than 0..60.
	5. CAC:  Not less than 35
	1.
	6. Edge/Joint Detail:  Tegular.
	1.
	7. Thickness:  3/4 inch.
	1.
	8. Modular Size:  24”X48”.

	C. CLG-2:  Provide panels complying with ASTM E 1264 for type, form, and pattern as follows:
	1. Armstrong Kitchen Zone or equal.
	2. Type and Form:  Type IV, mineral base with painted finish; Form 2, Pattern G, modular.
	3. Color:  White.
	1.
	4. CAC:  Not less than .33.
	1.
	5. Edge/Joint Detail:  Square.
	6. Thickness:  5/8 inch.
	1.
	7. Modular Size:  24”X48”.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.4 SUSPENSION SYSTEMS, GENERAL
	A. Recycled Content:  Postconsumer recycled content plus one-half of pre-consumer recycled content not less than 25 percent.
	B. Metal Suspension-System Standard:  Provide manufacturer's standard direct-hung metal suspension systems of types, structural classifications, and finishes indicated that comply with applicable requirements in ASTM C 635/C 635M.
	1. High-Humidity Finish:  Comply with ASTM C 635/C 635M requirements for "Coating Classification for Severe Environment Performance".

	A.
	C. Attachment Devices:  Size for five times the design load indicated in ASTM C 635/C 635M, Table 1, "Direct Hung," unless otherwise indicated.  Comply with seismic design requirements.
	D. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements:
	1. Zinc-Coated, Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper.
	2. Stainless-Steel Wire:  ASTM A 580/A 580M, Type 304, nonmagnetic.
	3. Nickel-Copper-Alloy Wire:  ASTM B 164, nickel-copper-alloy UNS No. N04400.
	4. Size:  Select wire diameter so its stress at three times hanger design load (ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 0.135-inch- diameter wire.


	2.5 METAL SUSPENSION SYSTEM
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Donn.
	2. USG Interiors, Inc.; Subsidiary of USG Corporation.
	3. Armstrong World Industries, Inc.
	4. CertainTeed Corp.
	5. Chicago Metallic Corporation.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Wide-Face, Capped, Double-Web,Steel Suspension System:  Main and cross runners roll formed from cold-rolled steel sheet; prepainted, electrolytically zinc coated, or hot-dip galvanized according to ASTM A 653/A 653M, not less than G30 coating desig...
	1. Structural Classification:  Heavy-duty system.
	2. End Condition of Cross Runners:  Override (stepped) type.
	3. Face Design:  Flat, flush.
	4. Cap Material:  Steel or aluminum cold-rolled sheet.
	5. Cap Finish:  Painted white.


	2.6 METAL EDGE MOLDINGS AND TRIM
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Donn.
	2. Armstrong World Industries, Inc.
	3. CertainTeed Corp.
	4. Chicago Metallic Corporation.
	5. USG Interiors, Inc.; Subsidiary of USG Corporation.

	B. Roll-Formed, Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, manufacturer's standard moldings for edges and penetrations that comply with seismic design requirements; formed from sheet metal of same material, f...
	1. Provide manufacturer's standard edge moldings that fit acoustical panel edge details and suspension systems indicated and that match width and configuration of exposed runners unless otherwise indicated.
	2. For lay-in panels with reveal edge details, provide stepped edge molding that forms reveal of same depth and width as that formed between edge of panel and flange at exposed suspension member.
	3. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required to fit penetration exactly.

	A.
	A.
	A.
	A.
	A.
	C. Hold-down clips: Provide two hold down clips at each ceiling tile located within ten feet of an exterior door opening.


	PART 1 -
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installatio...
	B. Examine acoustical panels before installation.  Reject acoustical panels that are wet, moisture damaged, or mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid using less-than-half-width panels at borders, and comply with layout shown on reflected ceiling plans.

	3.3 INSTALLATION
	A. General:  Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic design requirements indicated, according to manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	B. Suspend ceiling hangers from building's structural members and as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structure or of ceiling suspension system.
	2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces by bracing, counter-splaying, or other equally effective means.
	3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension-system members, install supplemental suspension members and hange...
	4. Secure wire hangers to ceiling-suspension members and to supports above with a minimum of three tight turns.  Connect hangers directly either to structures or to inserts, eye screws, or other devices that are secure and appropriate for substrate an...
	5. When steel framing does not permit installation of hanger wires at spacing required, install carrying channels or other supplemental support for attachment of hanger wires.
	6. Do not attach hangers to steel deck tabs.
	7. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
	1.
	8. Space hangers not more than 48 inches o.c. along each member supported directly from hangers unless otherwise indicated; provide hangers not more than 8 inches from ends of each member.
	9. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced standards and publications.

	C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns.  Suspend bracing from building's structural members as required for hangers, without attaching to permanent metal forms.
	D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels.
	1. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more than 3 inches from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch in 12 feet.  Miter corners accurately and connect securely.
	2. Do not use exposed fasteners, including pop rivets, on moldings and trim.

	E. Install suspension-system runners so they are square and securely interlocked with one another.  Remove and replace dented, bent, or kinked members.
	F. Install acoustical panels with undamaged edges and fit accurately into suspension-system runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a neat, precise fit.
	1. For square-edged panels, install panels with edges fully hidden from view by flanges of suspension-system runners and moldings.
	2. For reveal-edged panels on suspension-system runners, install panels with bottom of reveal in firm contact with top surface of runner flanges.
	3. For reveal-edged panels on suspension-system members with box-shaped flanges, install panels with reveal surfaces in firm contact with suspension-system surfaces and panel faces flush with bottom face of runners.
	4. Paint cut edges of panel remaining exposed after installation; match color of exposed panel surfaces using coating recommended in writing for this purpose by acoustical panel manufacturer.


	1.1
	1.1
	1.1
	1.1
	3.4 CLEANING
	A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension-system members.  Comply with manufacturer's written instructions for cleaning and touchup of minor finish damage.  Remove and replace ceiling compone...



	09 21 16 Gypsum Board Assemblies.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes gypsum board and joint treatment and accessories.
	B. Related Sections:
	1.
	1. Section 07 21 00 – Thermal Insulation.
	2. 07 24 00 - Exterior Insulation Finish Systems.
	3. Section 09 30 00 – Tiling.
	4. Section 09 90 00 – Painting and Coating.


	1.2 REFERENCES
	A. ASTM International:
	1. ASTM C475 - Standard Specification for Joint Compound and Joint Tape for Finishing Gypsum Board.
	2. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members.
	3. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive Screw-Attached Gypsum Panel Products.
	4. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board.
	5. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Steel Studs from 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm) in Thickness.
	6. ASTM C1002 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel Products or Metal Plaster Bases.
	7. ASTM C1396/C1396M - Standard Specification for Gypsum Board.
	8. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
	9. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements.
	10. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials.

	B. Gypsum Association:
	1. GA 214 - Recommended Levels of Gypsum Board Finish.
	2. GA 216 - Application and Finishing of Gypsum Board.
	3. GA 600 - Fire Resistance Design Manual Sound Control.

	C. Intertek Testing Services (Warnock Hersey Listed):
	1. WH - Certification Listings.

	D. National Fire Protection Association:
	1. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials.

	E. Underwriters Laboratories Inc.:
	1. UL - Fire Resistance Directory.
	2. UL 723 - Tests for Surface Burning Characteristics of Building Materials.


	1.3 SUBMITTALS
	A. Section 01 31 00 - Project Management and Coordination: Submittal procedures.
	B. Product Data: Submit data on metal framing, gypsum board, trim, and joint tape.

	1.1
	1.4 QUALITY ASSURANCE
	A. Perform Work in accordance with ASTM C840.

	1.1
	1.1
	1.1
	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum ten years documented experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience.


	PART 1
	PART 2 PRODUCTS
	2.1 GYPSUM BOARD ASSEMBLIES
	A. Manufacturers:
	1.
	1. Georgia Pacific Gypsum Corp.
	2. CertainTeed Corporation.
	3. National Gypsum Co.
	4. United States Gypsum Co.
	1.
	5. Substitutions: Section 01 60 00 - Product Requirements.


	1.1
	1.1
	2.2 COMPONENTS
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Gypsum Board Materials: ASTM C1396/C1396M.
	1. Standard Gypsum Board:  ASTM C1396 ¼, 3/8, ½, and 5/8 inch thick (or as indicated on drawings), maximum available length in place; ends square cut, tapered edges.

	B. Gypsum Board Materials: ASTM C1396 Type MR moisture resistant.
	1. Moisture resistant Gypsum Board:  ASTM C1396 5/8 inch thick, maximum available length in place; ends square cut, tapered edges.
	2. Core: Mold and moisture resistant gypsum core.
	3. Surface paper: moisture/mold/mildew resistant paper on front, back, and long edges.
	4. Mold/Mildew Resistance: 10 when tested in accordance with ASTM D 3273.
	5. Provide at restroom, serving kitchen, and other wet areas.

	C. Exterior Gypsum Sheathing Board: 5/8-inch-thick, maximum available length in place; ends square cut, tapered edges.
	1. Georgia-Pacific Gypsum LLC DensGlass Sheathing or equal.
	2. Fiberglass-Mat Faced Gypsum Sheathing: ASTM C1177.
	3. Length: 8 feet.
	4. Weight: 1.9 lb/sq. ft.
	5. Surfacing: Fiberglass mat on face, back, and long edges.
	6. Racking Strength (Ultimate, not design value) (ASTM E72): Not less than 540 pounds per square foot, dry.
	7. Flexural Strength, Parallel (ASTM C473): 80 lbf, parallel.
	8. Humidified Deflection (ASTM C1177): Not more than 2/8 inch.
	9. Permeance (ASTM E96): Not less than 23 perms.
	10. R-Value (ASTM C518): 0.56.
	11. Mold Resistance (ASTM D3273): 10, in a test as manufactured.
	12. Exterior Gypsum Soffit Board: 5/8 inch thick, maximum available length in place; ends square cut, tapered square edges.



	PART 1
	PART 1
	PART 1
	PART 1
	PART 1
	PART 1
	PART 1
	PART 1
	PART 3 ACCESSORIES
	A. Corner Beads:  Metal.
	B. Fasteners:  ASTM C1002, Type S12
	1. Metal Accessories: Galvanized Steel
	1.
	1. Edge Trim: Type L bead.

	C. Joint Materials: ASTM C475; reinforcing tape, joint compound, adhesive, and water.
	D. Reveal Trim:
	1. Provide Fry Reglet DRM-625-625, 5/8-inch-wide reveal  Aluminum alloy 6063 T5 in color selected by Architect.
	1.
	2. Expansion joints: Frey Reglet DRM-50-50-2-PC.


	PART 1
	PART 4 EXECUTION
	4.1 EXAMINATION
	A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.
	B. Verify site conditions are ready to receive work and opening dimensions are as indicated.

	4.2 INSTALLATION
	A.
	A.
	A.
	A.
	A.
	A.
	A. Gypsum Board Installation:
	1. Install gypsum board in accordance with ASTM C840.
	2. Erect single layer standard gypsum board horizontal, with ends and edges occurring over firm bearing.
	3. Erect single layer fire rated gypsum board vertically, with edges and ends occurring over firm bearing.
	4. Use screws when fastening gypsum board to metal furring or framing.
	1.
	1.
	5. Place control joints spaced as follows:
	a. Not to exceed 30 feet for exposed interior linear construction.
	b. Not to exceed 12 feet where ceramic wall tile is installed on an exterior wall, in direct sunlight or wet conditions.
	c. At metal door frames above each jamb.
	d. Consistent with lines of building spaces as indicated on Drawings or as directed.

	6. Place corner beads at external corners Use longest practical length. Place edge trim where gypsum board abuts dissimilar materials.
	7. Finish in accordance with GA-214 Level 4
	1.
	8. Tape, fill, and sand all joints, edges, and corners to produce smooth surface ready to receive finishes.
	9. Feather coats on to adjoining surfaces so that camber is maximum 1/32 inch.  Provide Level 4 finish.
	10. Taping, filling, and sanding are required at surfaces behind adhesive applied ceramic tile.


	1.1
	1.1
	1.1
	1.1
	4.3 ERECTION TOLERANCES
	A. Section 01 40 00 - Quality Requirements: Tolerances.
	B. Maximum Variation of Finished Gypsum Board Surface from Flat Surface: 1/8 inch in 10 feet in any direction.

	4.4 SCHEDULES
	A. Finishes in accordance with GA-214 Level:
	1. Level 1: Above finished ceilings concealed from view.
	1.
	2. Level 4: Walls and ceilings exposed to view.
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	08 80 00 Glazing.pdf
	1. Clean Smart Film and glass completely.
	2. Cut Smart Film to proper size of glass unit.
	3. Check alignment of film by adhering 4 inches of product while letting the remaining film lay flat on glass.
	4. Squeegee film into place following confirmation of proper alignment and coverage.
	5. install electrical connections and controller.
	6. Smart Film shall be fitted to glass with no visible gaps between film and opening frame from a distance of 5 feet.

	08 71 00 Door Hardware.pdf
	A. Definition:  "Finish Hardware" includes items known commercially as finish hardware which are required for swing, sliding and folding doors, except special types of unique and non-matching hardware specified in the same section as the door and door...
	B. Extent of finish hardware required is indicated on drawings and in schedules.
	C. Types of finish hardware required include the following:
	1. Butt Hinges
	2. Continuous Hinges
	3. Lock cylinders and keys
	4. Lock and latch sets
	5. Exit devices
	6. Closers
	7. Electronic door control devices
	8. Overhead Holders
	9. Door trim units

	A. Section 08 11 13 – Hollow Metal Doors and Frames.
	B. Section 08 14 33 – Stile and Rail Wood Doors.
	A.
	A.
	C. Section 08 41 13 – Aluminum Framed Entrances and Storefronts.
	A. Manufacturer:  Obtain each type of hardware (latch and lock sets, etc.) from a single manufacturer.
	B. Supplier:  A recognized architectural finish hardware supplier, with warehousing facilities, who has been furnishing hardware in the project's vicinity for a period of not less than 2 years, and who is, or who employs an experienced architectural h...
	C. Where emergency exit devices are required on fire-rated doors (with supplementary marking on doors with labels indicating "Fire Door to be Equipped with Fire Exit Hardware") provide labels on exit devices indicating "Fire Exit Hardware
	D. This supplier shall be responsible to field check existing openings for proper application of sizes and strikes for all openings.
	E. Hardware Supplier: Shall be an established firm dealing in contract builders’ hardware.  He must have adequate inventory, qualified personnel on staff and be located within 100 miles of the project. The distributor must be a factory-authorized deal...
	1.4 REGULATORY REQUIREMENTS
	A. Comply with accessibility requirements, comply with Americans with Disabilities Act (ADA), “Accessibility Guidelines for Buildings and Facilities (ADAAG),” ANSI A117.1, FED-STD-795, “Uniform Federal Accessibility Standards.”
	1.5 SUBMITTALS
	A. Product Data:  Submit manufacturer’s technical product data for each item of hardware in accordance with Division 1 Section "Submittals".  Include whatever information may be necessary to show compliance with requirements, and include instructions ...
	B. Hardware Schedule:  Submit final hardware schedule in a vertical format as recognized by the Door and Hardware Institute (DHI). Horizontal schedule format will not be accepted.  Coordinate hardware with doors, frames, and related work to ensure pro...
	1. Final Hardware Schedule Content: Based on finish hardware indicated, organize hardware schedule into "hardware sets" indicating complete designations of every item required for each door or opening.  Include the following information:
	a. Type, style, function, size and finish of each hardware item.
	b. Name and manufacturer of each item.
	c. Fastenings and other pertinent information.
	d. Index to include location of hardware set cross-referenced to indications on drawings both on floor plans and in door and frame schedule.
	e. Explanation of all abbreviations, symbols, codes, etc., contained in schedule.
	f. Mounting locations for hardware.
	g. Door and frame sizes and materials.
	h. Keying information.
	i. Wiring diagrams with theory of operation.

	C. Submittal Sequence:  Submit schedule in accordance to Division 1, particularly where acceptance of hardware schedule must precede fabrication of other work (e.g., hollow metal frames) which is critical in the project construction schedule. Include ...
	D. Keying Schedule:  Submit separate detailed schedule indicating clearly how the Owner's final instructions on keying of locks has been fulfilled.
	E. Templates:  Furnish hardware templates to each fabricator of doors, frames and  other work to be factory-prepared for the installation of hardware.  Upon request, check shop drawings of such other work, to confirm that adequate provisions are made ...
	F. Submit to General Contractor the factory order acknowledgement numbers for the various hardware items to be used on the project. The factory order acknowledgement numbers shall help to facilitate and expedite any service that may be required on a p...

	1.6  PRODUCT HANDLING
	A. Tag each item or package separately, with identification related to final hardware schedule, and include basic installation instructions with each item or package.
	B. Inventory hardware jointly with representatives of hardware supplier and hardware installer until each is satisfied that count is correct.
	C. Deliver individually packaged hardware items at the proper times to the proper locations (shop or project site) for installation.
	D. Provide secure lock-up for hardware delivered to the project, but not yet installed.  Control handling and installation of hardware items which are not immediately replaceable, so that completion of the work will not be delayed by hardware losses, ...
	A. Requirements for design, grade, function, finish, size and other distinctive qualities of each type of finish hardware is indicated in the Finish Hardware Data Sheet and Hardware Schedule at the end of this section.  Products are identified by usin...
	Manufacturer's Product Designations:
	1. Butt Hinges:   McKinney
	2. Continuous Hinges:   Select
	3. Locksets:    Best.
	4. Cores:    Best/Falcon/Schlage
	5. Closers:    Stanley Closer
	6. Exit Devices:   Precision
	7. Overhead Holders:   Sargent
	8. Kickplates:    Burns
	9. Silencers:    Ives
	10. Floor/Wall Stops:   DCI
	11. Threshold & Weatherstrip:  Nation Guard Products

	A. General:
	1. Hand of door:  Drawings show direction of slide, swing or hand of each door leaf. Furnish each item of hardware for proper installation and operation of door movement as shown.
	2. Manufacturer's Name Plate:  Do not use manufacturer's products which have manufacturer's name or trade name displayed in a visible location (omit removable nameplates), except in conjunction with required UL labels and as otherwise acceptable to Ar...
	3. Manufacturer's identification will be permitted on rim of lock cylinders only.
	4. Finish:  All hardware finish shall match US1B Flat Black unless otherwise indicated.  Closer bodies, covers, and arms shall be powder coated finish.
	1.
	5. Fasteners:  Provide hardware manufactured to conform to published templates, generally prepared for machine screw installation.  Do not provide hardware which has been prepared for self-tapping sheet metal screws, except as specifically indicated.
	6. Furnish screws for installation, with each hardware item. Provide Phillips flat-head screws except as otherwise indicated. Finish exposed (exposed under any condition) screws to match hardware finish or, if exposed in surfaces of other work, to mat...
	7. Provide concealed fasteners for hardware units which are exposed when door is closed, except to extent no standard units of type specified are available with concealed fasteners.  Do not use thru-bolts for installation where bolt head or nut on opp...
	8. Tools and Maintenance Instructions for Maintenance:  Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of finish hardware.

	B. Templates:  Except for hinges and pivots to be installed entirely (both leaves) into wood doors and frames, provide only template-produced units.
	C. Screws:  Furnish Phillips flat-head or machine screws for installation of units, except furnish Phillips flat-head or wood screws for installation of units into wood.  Finish screw heads to match surface of hinges or pivots.
	D. Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows:
	1. Steel Hinges:  Steel pins.
	2. Non-ferrous Hinges:  Stainless steel pins.
	3. Out-swing Corridor Doors:  Non-removable pins.
	4. Interior Doors:  Non-rising pins.
	5. Tips:  Flat button and matching plug, finished to match leaves.
	6. Number of hinges:  Provide number of hinges indicated but not less than 3 hinges per door leaf for doors 90" or less in height and one additional hinge for each 30" of additional height.

	E. Acceptable Manufacturers:
	1. Ives
	2. McKinney
	3. Hager

	F. Supplier shall be responsible for the correct hinge size to fit any existing frames or doors.
	G. Furnish hinges in sizes and types as required by architect’s details to achieve maximum degree of opening.
	E. General:  Supplier will meet with Owner to finalize keying requirements and obtain final instructions in writing.
	F. Review the keying system with the Owner and provide the type required (master, grandmaster or great-grandmaster), integrated with Owner's existing system.  If key pinning charts are required, owner to furnish charts to hardware supplier.
	G. Furnish removable core cylinders at all doors, factory keyed as directed by the owner to the Owner’s existing system.
	H. Furnish temporary keyed cores for the construction period and remove these when directed.  The construction cores remain property of the supplier and shall be returned to the supplier when they are removed.  Contractor shall install the permanent c...
	I. Metals:  Construct lock cylinder parts from brass/bronze, stainless steel or nickel silver.
	J. Comply with Owner's instructions for master keying and, except as otherwise indicated, provide individual change key for each lock which is not designated to be keyed alike with a group of related locks.
	K. Permanently inscribe each key and cylinder with Visual Key Control that identifies cylinder manufacturer key symbol, and inscribe key with the notation "DO NOT DUPLICATE"
	L. Key Material:  Provide keys of nickel silver only.
	M. Key Quantity:
	1. Furnish three (3) change keys for each lock.
	2. Five (5) master keys for each master system.
	1.
	3. One (1) extra blank for each lock.
	4. Six (6) Construction master keys.

	Deliver keys as directed by the owner.
	A. Locks shall meet these certifications:
	1. Cylindrical Locks - ANSI A156.2 Series 4000, Grade 1 Strength and Operational requirements. Meets A117.1 Accessibility Codes. Latch bolts shall be steel with minimum ½” throw, deadlocking on keyed and exterior functions. ¾” throw anti-friction latc...
	2. Lock Manufacturers: Subject to compliance with requirements, provide lockset products of the following approved manufacturers:
	a. Falcon Lock Co.
	b. Sargent Lock Co.
	c. Corbin Russwin
	d. Best Lock Co.
	e. Schlage Lock Co.

	B. Size of Units:  Except as otherwise specifically indicated, comply with the manufacturer's recommendations for size of door control unit, depending upon size of door, exposure to weather and anticipated frequency of use.
	C. Closers:  All door closers shall be of one manufacturer to provide for proper installation and servicing after installation. Closer shall carry a manufacturer's TEN YEAR WARRANTY for hydraulic units.
	D. All door closers shall pass UL10C positive pressure fire test.
	E. No Pressure Relief Valves (PRV) shall be permitted.
	F. Acceptable Manufacturers and Products:
	1. Falcon Closers
	2. Norton”
	3. Sargent
	4. Yale
	5. LCN Closers
	1. Where lever trim is specified, levers to match all locksets, latch sets, and privacy sets.
	2. Escutcheons for all lever trim shall be roll formed stainless steel or brass with (4) thru-bolts anchoring trim assembly to exit device chassis. .
	3. Levers to be brass, cast, or forged.
	4. Lever return springs to be compression type.
	5. Protect lever trim by a shear pin, which will withstand a rotational force of 35 ft-lbs before shearing.
	6. Vandal resistant trim shall conform to ANSI 156.3 Grade 1 Security Trim standard.

	A. Fasteners:  Provide manufacturer's standard exposed fasteners for door trim units (kick plates, edge trim, viewers, knockers, mail drops and similar units); either machine screws or self-tapping screws.
	B. Fabricate protection plates (armor, kick or mop) not more than 1-1/2" less than door width on stop side and not more than 1/2" less than door width on pull side, x the height indicated. All protection plates shall have all edges beveled (B4E).
	C. Metal Plates:  Stainless steel, .050" (U.S. 18 ga.).
	D. All pull plates and handles to be thru-bolted. Install pull plate prior to push plate to conceal thru-bolts. Provide concealed fasteners for all push/pull applications.
	E. Acceptable Manufacturers:
	1. Ives
	2. Rockwood
	3. Quality
	4. Burns
	5. DCI

	A. General: Except as otherwise indicated, provide continuous weather stripping at each leaf of every exterior door.  Provide type, sizes and profiles shown or scheduled. Provide non-corrosive fasteners as recommended by manufacturer for application i...
	B. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily replaceable and readily available from stocks maintained by the manufacturer.
	C. Acceptable Manufacturers:
	1. Pemko Mfg. Co.
	2. Reese
	3. National Guard Co.

	A. General: Except as otherwise indicated provide standard aluminum threshold unit of type, size and profile as shown or detailed.
	B. Provide welded custom thresholds where scheduled and noted in the hardware sets. Provide cover plates where scheduled.
	C. Provide thresholds that are 1” wider than depth of frame unless specified or detailed otherwise.
	D. Acceptable Manufacturers:
	1. Pemko Mfg. Co.
	2. Reese
	3. National Guard Co.

	A. All hollow metal frames shall have grey resilient type silencers.  Quantity (3) on single doors and quantity (2) on pairs of doors.
	PART 3 - EXECUTION
	A. Mount hardware units at heights indicated in "Recommended Locations for Builders Hardware for Standard Steel Doors and Frames" by the Door and Hardware Institute, except as specifically indicated or required to comply with governing regulations, an...
	B. Install each hardware item in compliance with the manufacturer's instructions and recommendations.  Wherever cutting and fitting is required to install hardware onto or into surfaces which are later to be painted or finished in another way, coordin...
	C. Set units level, plumb and true to line and location.  Adjust and reinforce the attachment substrate as necessary for proper installation and operation.
	D. Drill and countersink units which are not factory-prepared for anchorage fasteners.  Space fasteners and anchors in accordance with industry standards.
	E. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene mastic sealant.
	F. Technical and Warranty Information:
	1. At the completion of the project, the technical and warranty information coalesced and kept on file by the General Contractor/Construction Manager shall be given to the Owner or Owner’s Agent. In addition to both the technical and warranty informat...
	2. Submit to General Contractor two copies each of parts and service manuals and two each of any special installation or adjustment tools.  Include for locksets, exit devices, door closers and any electrical products.

	A. Adjust and check each operating item of hardware and each door, to ensure proper operation or function of every unit.  Replace units which cannot be adjusted to operate freely and smoothly as intended for the application made.
	B. Clean adjacent surfaces soiled by hardware installation.
	C. Final Adjustment:  Wherever hardware installation is made more than one month prior to acceptance or occupancy of a space or area, return to the work during the week prior to acceptance or occupancy, and make final check and adjustment of all hardw...
	D. Instruct Owner's Personnel in proper adjustment and maintenance of hardware and hardware finishes, during the final adjustment of hardware.
	E. Continued Maintenance Service:  Approximately six months after the acceptance of hardware in each area, the Installer, accompanied by the representative of the latch and lock manufacturer, shall return to the project and re-adjust every item of har...
	A. Provide the following hardware group designations as indicated in the contract documents.


	08 41 13 Alum Framed Storefronts.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes: Architectural Aluminum Storefront Systems, including perimeter trims, stools, accessories, shims and anchors, and perimeter sealing of storefront units.
	1. Types of Aluminum Storefront Systems include:
	a. Storefront System – 2" x 4-1/2" nominal dimension; Thermal; Front Plane for 1” glazing.



	1.1
	1.2 DEFINITIONS
	A. Definitions: For fenestration industry standard terminology and definitions refer to American Architectural Manufactures Association (AAMA) – AAMA Glossary (AAMA AG).

	1.3 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, dimensions of individual components and profiles, hardware, finishes, and installation instructions for each type of aluminum frame storefront system indicated.
	B. Shop Drawings:  Include plans, elevations, sections, details, hardware, and attachments to other work, operational clearances and installation details.
	C. Samples:  For units with factory-applied color finishes including samples of hardware and accessories involving color selection.
	D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency for each type, of aluminum framed storefront.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  An installer which has had successful experience with installation of the same or similar units required for the project and other projects of similar size and scope.
	B. Manufacturer Qualifications:  A manufacturer capable of providing aluminum framed storefront system that meet or exceed performance requirements indicated and of documenting this performance by inclusion of test reports, and calculations.
	C. Source Limitations:  Obtain aluminum framed storefront system through one source from a single manufacturer.
	D. Product Options:  Drawings indicate size, profiles, and dimensional requirements of aluminum framed storefront system and are based on the specific system indicated.  Refer to Division 01 Section "Product Requirements."  Do not modify size and dime...
	1. Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's approval.  If modifications are proposed, submit comprehensive explanatory data to Architect for review.

	E. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination".

	1.5 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual dimensions of aluminum framed storefront openings by field measurements before fabrication and indicate field measurements on Shop Drawings.

	1.6 WARRANTY
	A. Manufactures Warranty:  Submit, for Owner’s acceptance, manufacturer’s standard warranty.
	1. Warranty Period: Two (2) years from Date of Substantial Completion of the project.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with requirements, Manufacturers offering products to be incorporated in the work include, but are not limited to, the following.
	1. Kawneer Company Inc. Trifab 451T at exterior locations.
	2. Efco Corp
	3. Vistawall


	2.2 MATERIALS
	A. Aluminum Extrusions:  Alloy and temper recommended by aluminum storefront manufacturer for strength, corrosion resistance, and application of required finish and not less than 0.070” wall thickness at any location for the main frame and complying w...
	B. Fasteners:  Aluminum, nonmagnetic stainless steel or other materials to be non-corrosive and compatible with aluminum window members, trim hardware, anchors, and other components.
	C. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-coated steel or iron complying with ASTM B 633 for SC 3 severe service conditions or other suitable zinc coating; provide sufficient strength to withstand design press...
	D. Reinforcing Members:  Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated steel complying with ASTM B 456 for Type SC 3 severe service conditions, or zinc-coated steel or iron complying with ASTM B 633 for SC 3 severe service conditions ...
	E. Sealant:  For sealants required within fabricated storefront system, provide permanently elastic, non-shrinking, and non-migrating type recommended by sealant manufacturer for joint size and movement.
	F. Tolerances: Reference to tolerances for wall thickness and other cross-sectional dimensions of storefront members are nominal and in compliance with AA Aluminum Standards and Data.

	2.3 STOREFRONT FRAMING SYSTEM
	A. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with nonstaining, nonferrous shims for aligning system components.
	B. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, non-staining, nonbleeding fasteners and accessories compatible with adjacent materials. Where exposes shall be stainless steel.
	C. Perimeter Anchors:  When steel anchors are used, provide insulation between steel material and aluminum material to prevent galvanic action.
	D. Packing, Shipping, Handling and Unloading: Deliver materials in manufacturer's original, unopened, undamaged containers with identification labels intact.
	E. Storage and Protection: Store materials protected from exposure to harmful weather conditions. Handle storefront material and components to avoid damage. Protect storefront material against damage from elements, construction activities, and other h...

	2.4 GLAZING SYSTEMS
	A. Glazing:  As specified in Division 08 Section "Glazing".
	B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, extruded EPDM rubber.
	C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type.
	D. Bond-Breaker Tape:  Manufacturer's standard TFE-fluorocarbon or polyethylene material to which sealants will not develop adhesion.
	E. Glazing Sealants:  As recommended by manufacturer for joint type, and as follows:
	1. Weather Seal Sealant:  ASTM C 920 for Type S, Grade NS, Class 25, Uses NT, G, A, and O; single-component neutral-curing formulation that is compatible with structural sealant and other system components with which it comes in contact; recommended b...


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.5 ACCESSORY MATERIALS
	A. Joint Sealants:  For installation at perimeter of aluminum-framed systems, as specified in Division 07 Section "Joint Sealants".
	B. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 requirements except containing no asbestos; formulated for 30 mil thickness per coat.

	2.6 FABRICATION
	A. Framing Members, General:  Fabricate components that, when assembled, have the following characteristics:
	1. Profiles that are sharp, straight, and free of defects or deformations.
	2. Accurately fit joints; make joints flush, hairline and weatherproof.
	3. Means to drain water passing joints, condensation within framing members, and moisture migrating within the system to exterior.
	4. Physical and thermal isolation of glazing from framing members.
	5. Accommodations for thermal and mechanical movements of glazing and framing to maintain required glazing edge clearances.
	6. Provisions for field replacement of glazing.
	7. Fasteners, anchors, and connection devices that are concealed from view to greatest extent possible.

	B. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops.
	C. Structural-Sealant-Glazed Framing Members:  Include accommodations for using temporary support device to retain glazing in place while structural sealant cures.
	D. Storefront Framing:  Fabricate components for assembly using manufactures standard installation instructions.
	E. After fabrication, clearly mark components to identify their locations in Project according to Shop Drawings.

	2.7 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. Factory Finishing:
	1. (70% PVDF) AAMA 2605, fluoropolymer coating.  Color selected by Architect.



	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.  Verify rough opening dimensions, ...
	1. Metal Surfaces:  Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding slag; without sharp edges or offsets at joints.
	2. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 INSTALLATION
	A. Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing aluminum framed storefront system, accessories, and other components.
	B. Install aluminum framed storefront system level, plumb, square, true to line, without distortion or impeding thermal movement, anchored securely in place to structural support, and in proper relation to wall flashing and other adjacent construction.
	C. Set sill members in bed of sealant or with gaskets, as indicated, for weather tight construction.
	D. Install aluminum framed storefront system and components to drain condensation, water penetrating joints, and moisture migrating within door and framing to the exterior.
	E. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action at points of contact with other materials.

	3.3 ADJUSTING, CLEANING, AND PROTECTION
	A. Clean aluminum surfaces immediately after installing aluminum framed storefronts.  Avoid damaging protective coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances.
	B. Clean glass immediately after installation. Comply with glass manufacturer's written recommendations for final cleaning and maintenance.  Remove nonpermanent labels, and clean surfaces.
	C. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during construction period.



	08 31 00 Access Doors and Panels.pdf
	A. Product Data:  For each type of door and frame indicated.  Include construction details relative to materials, individual components and profiles, finishes, and fire ratings (if required) for access doors and frames.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Recessed Access Doors and Trimless Frames:  Fabricated from steel sheet.
	2. Door: Size to be determined by application. Minimum 0.060-inch- (1.5-mm-) thick sheet metal in the form of a pan recessed depth required for finish material infill in Public Areas, Personnel Corridors and Office Areas.
	3. Frame:  Minimum 0.060-inch- (1.5-mm-) thick sheet metal with drywall bead for gypsum board surfaces.
	4. Hinges:  Spring-loaded, concealed-pin type.
	5. Latch:  Cylinder Lock furnished with two keys, keyed alike.
	1. Exposed Flanges:  Nominal 1 inch wide around perimeter of frame.
	1. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning."
	1. At locations indicated by individual specification sections.
	2. Where indicated in contract documents.
	3. At plumbing and heating valve locations that will be concealed, or partially concealed by finish wall construction.


	08 14 33 Stile and Rail Wood Doors.pdf
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Stile and Rail Wood doors
	2. Factory finishing wood doors.
	3. Factory fitting stile and rail wood doors to frames and factory machining for hardware.


	1.2 SUBMITTALS
	A. Product Data:  For each type of door indicated.  Include details of core and edge construction and trim for openings.  Include factory-finishing specifications.
	B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; construction details not covered in Product Data; location and extent of hardware blocking; and other pertinent data.
	1. Indicate dimensions and locations of mortises and holes for hardware.
	2. Indicate dimensions and locations of cutouts.
	3. Indicate requirements for veneer matching.
	4. Indicate doors to be factory finished and finish requirements.

	C. Samples:  Provide 12”X12” corner door cut-out indicating corner construction and edge banding.  Provide specified wood species, stile trim profile, and factory finish indicating range of color.
	D. Warranty:  Sample of special warranty.

	1.3 QUALITY ASSURANCE
	A.
	A. Manufacturer Qualifications:  A qualified manufacturer that is certified for chain of custody by an FSC-accredited certification body.
	A.
	B. Source Limitations:  Obtain stile and rail wood doors from single manufacturer.
	A.
	C. Quality Standard:  In addition to requirements specified, comply with AWI's "Architectural Woodwork Quality Standards Illustrated."
	1.
	1. Provide AWI Quality Certification Labels or an AWI letter of licensing for Project indicating that doors comply with requirements of grades specified.


	1.1
	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Comply with requirements of referenced standard and manufacturer's written instructions.
	A.
	B. Package doors individually in plastic bags or cardboard cartons.
	C. Mark each door on bottom rail with opening number used on Shop Drawings.

	1.5 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy le...

	1.1
	1.6 WARRANTY
	A.
	A.
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace doors that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section.
	b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch span.
	c. Delamination.

	1.
	2. Warranty shall also include installation and finishing that may be required due to repair or replacement of defective doors.
	1.
	3. Warranty Period for stile and rail Interior Doors:  Life of installation.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A.
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1.
	1. Forever Barnwood.
	2. Eggers Industries.
	3. Karona Doors.
	4. Marlite.
	5. Villa Doors.
	6. Truestile doors.


	2.2 DOOR CONSTRUCTION, GENERAL
	A.
	A.
	A. Low-Emitting Materials:  Fabricate doors with adhesives and composite wood products that do not contain urea formaldehyde.
	B. WDMA Premium Quality Grade.
	C. Stiles and rails, finger jointed Douglas Fir with 1-3/4” solid stock matching edge bands.
	D. Veneer Species: Douglas Fur.
	E. All moldings and sticking to be of manufacturer’s standard design or as shown on drawings.  Miter all corners and install using nails, staples or glue.
	A.
	F. Blocking:  Provide solid wood blocking to eliminate through-bolting hardware.
	a.
	a. 5-inch top-rail blocking, in doors indicated to have closers.
	b. 5-inch bottom-rail blocking.
	c. 5-inch mid-rail blocking.


	1.1 “”
	1.1
	2.3 FABRICATION
	A.
	A.
	A. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance requirements of referenced quality standard for fitting unless otherwise indicated.
	A.
	B. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply with DHI-WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, DHI A115-W series standards, and hardware templates.
	A.
	A.
	C. Openings:  Cut and trim openings through doors.
	1. Light Openings:  Trim openings with moldings of material and profile indicated.
	1.
	2. Glazing:  Factory install glazing in doors indicated to be factory finished.  Comply with applicable requirements in Division 08 Section “Glazing.”


	2.4 FACTORY FINISHING
	A.
	A. General:  Comply with referenced quality standard for factory finishing.  Complete fabrication, including fitting doors for openings and machining for hardware that is not surface applied, before finishing.
	1. Finish faces, all four edges, edges of cutouts, and mortises.  Stains and fillers may be omitted on top and bottom edges, edges of cutouts, and mortises.
	2. Color selected by Architect.



	PART 1 -
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and installed door frames before hanging doors.
	1. Verify that frames comply with indicated requirements for type, size, location, and swing characteristics and have been installed with level heads and plumb jambs.
	2. Reject doors with defects.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Hardware:  For installation, see Division 08 Section "Finish Hardware."
	B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and the referenced quality standard, and as indicated.
	A.
	C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge.
	D. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at Project site.

	3.3 ADJUSTING
	A. Operation:  Re-hang or replace doors that do not swing or operate freely.
	B. Finished Doors:  Replace doors that are damaged or that do not comply with requirements.  Doors may be repaired or refinished if work complies with requirements and shows no evidence of repair or refinishing.
	END OF SECTION
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Standard hollow metal doors and frames.

	A.
	B. Related Sections:
	1. Division 08 Section "Door Hardware" for door hardware for hollow metal doors.
	2. Division 07 Section “Sealants” for sealants at hollow metal frames.
	3. Division 09 Sections "Exterior Painting" and "Interior Painting" for field painting hollow metal doors and frames.


	1.2 DEFINITIONS
	A. Minimum Thickness:  Minimum thickness of base metal without coatings.
	B. Standard Hollow Metal Work:  Hollow metal work fabricated according to ANSI/SDI A250.8.

	1.1
	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, core descriptions, fire-resistance rating, and finishes.
	B. Shop Drawings:  Include the following:
	1. Elevations of each door design.
	2. Details of doors, including vertical and horizontal edge details and metal thicknesses.
	3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
	4. Locations of reinforcement and preparations for hardware.
	5. Details of each different wall opening condition.
	6. Details of anchorages, joints, field splices, and connections.
	7. Details of accessories.
	8. Details of moldings, removable stops, and glazing.
	9. Details of conduit and preparations for power, signal, and control systems.

	C. Other Action Submittals:
	1. Schedule:  Provide a schedule of hollow metal work prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings.  Coordinate with door hardware schedule.

	D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each type of hollow metal door and frame assembly.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain hollow metal work from single source from single manufacturer.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit and Project-site storage.  Do not use non-vented plastic.
	1. Provide additional protection to prevent damage to finish of factory-finished units.

	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow metal work under cover at Project site.  Place in stacks of five units maximum in a vertical position with heads up, spaced by blocking, on minimum 4-inch- high wood blocking.  Do not store in a manner that traps excess humidity.
	1. Provide minimum 1/4-inch space between each stacked door to permit air circulation.


	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual dimensions of openings by field measurements before fabrication.

	1.7 COORDINATION
	A. Coordinate installation of anchorages for hollow metal frames.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors.  Deliver such items t...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Door Components
	2. Ceco Door Products; an Assa Abloy Group company.
	3. Habersham Metal Products Company.
	4. Steelcraft; an Ingersoll-Rand company.


	2.2 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum G60 or A60 metallic coating.
	D. Frame Anchors:  ASTM A 591/A 591M, Commercial Steel (CS), 40Z coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B.

	E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.
	F. Powder-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow metal frames of type indicated.
	G. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool with 6- to 12-lb/cu. ft. density; with maximum flame-spread and smoke-development indexes of 25 and 50, respe...
	H. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.

	2.3 STANDARD HOLLOW METAL DOORS
	A. General:  Provide doors of design indicated, not less than thickness indicated; fabricated with smooth surfaces, without visible joints or seams on exposed faces unless otherwise indicated.  Comply with ANSI/SDI A250.8.
	1. Design:  Stile and Rail as shown on drawings.
	2. Core Construction:  Manufacturer's standard polystyrene, polyurethane, polyisocyanurate, mineral-board, or vertical steel-stiffener core.
	a. Thermal-Rated (Insulated) Doors:  On all exterior Hollow Metal doors.
	1) Locations:  Exterior doors and interior doors where indicated.


	3. Vertical Edges for Single-Acting Doors:  Beveled edge.
	a. Beveled Edge:  1/8 inch in 2 inches.

	4. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch- thick, end closures or channels of same material as face sheets.
	5. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames."

	B. Exterior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Provide doors complying with requirements indicated below by referencing ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical performance level:
	1. Level 1 and Physical Performance Level C (Standard Duty).
	2. Door Face Metal Thickness: 18 gage, 0.042 inch, minimum.
	3. Core: Foamed in place polystyrene foam, 1.9 to 2.2 lbs/cu ft.
	4. Insulating Value: U-value of .084, when tested in accordance with ASTM C1363.
	5. Width:  1-3/4 inches.

	A.
	A.
	A.
	A.
	C. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcing plates from same material as door face sheets.
	D. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel sheet.

	2.4 STANDARD HOLLOW METAL FRAMES
	A. General:  Comply with ANSI/SDI A250.8 and with details indicated for type and profile.
	B. Exterior Frames:  Fabricated from metallic-coated steel sheet.
	1. Fabricate frames with mitered or coped corners.
	2. Fabricate frames as welded unless otherwise indicated.
	3. Frames for Level 1 Steel Doors:  0.042-inch- thick steel sheet.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcement plates from same material as frames.
	D. Provide thermal break at exterior frames to deter thermal transmittance from exterior side of frame to interior side of frame.

	1.1
	1.1
	1.1
	1.1
	1.1
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	1.1
	1.1
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	1.1
	2.5 FRAME ANCHORS
	A. Jamb Anchors:
	1.
	1. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.042 inch thick.
	2. Compression Type for Drywall Slip-on Frames:  Adjustable compression anchors.


	2.6 STOPS AND MOLDINGS
	A. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 5/8 inch high unless otherwise indicated.

	2.7 FABRICATION
	A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum radius for thickness of metal.  Where practical, fit and assemble units in manufacturer's plant.  To e...
	B. Tolerances:  Fabricate hollow metal work to tolerances indicated in ANSI/NAAMM-HMMA 861.
	C. Hollow Metal Doors:
	1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors to permit moisture to escape.  Seal joints in top edges of doors against water penetration.

	D. Hollow Metal Frames:  Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, and invisible.
	1.
	2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	3. Jamb Anchors:  Provide number and spacing of anchors as follows:
	a.
	a.
	a. Stud-Wall Type:  Locate anchors not more than 18 inches from top and bottom of frame.  Space anchors not more than 32 inches o.c. and as follows:
	1) Four anchors per jamb from 60 to 90 inches high.
	2) Two anchors per head for frames above 42 inches wide and mounted in metal-stud partitions.

	b. Compression Type:  Not less than two anchors in each jamb.

	4. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers as follows.  Keep holes clear during construction.
	a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers.
	b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers.


	E. Fabricate concealed stiffeners, edge channels, and hardware reinforcement from either cold- or hot-rolled steel sheet.
	A.
	F. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door Hardware Schedule and templates furnished as specified in Divisi...
	1. Locate hardware as indicated, or if not indicated, according to ANSI/NAAMM-HMMA 861.
	2. Reinforce doors and frames to receive non-templated, mortised, and surface-mounted door hardware.
	3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series specifications for preparation of hollow metal work for hardware.
	4. Coordinate locations of conduit and wiring boxes for electrical connections with Division 26 Sections.


	1.1
	1.1
	1.1
	2.8 STEEL FINISHES
	A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and pre-treating.
	1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite p...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame installation.
	C. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, alignment, twist, and plumbness to the following tolerances:
	1. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	2. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of wall.
	3. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	4. Plumbness:  Plus or minus 1/16 inch, measured at jambs on a perpendicular line from head to floor.

	C. Drill and tap doors and frames to receive non-templated, mortised, and surface-mounted door hardware.

	1.1
	3.3 INSTALLATION
	A. General:  Install hollow metal work plumb, rigid, properly aligned, and securely fastened in place; comply with Drawings and manufacturer's written instructions.
	B. Hollow Metal Frames:  Install hollow metal frames of size and profile indicated.  Comply with ANSI/SDI A250.11.
	1. Set frames accurately in position, plumbed, aligned, and braced securely until permanent anchors are set.  After wall construction is complete, remove temporary braces, leaving surfaces smooth and undamaged.
	a. Where frames are fabricated in sections because of shipping or handling limitations, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.
	b. Install door silencers in frames.
	c. Remove temporary braces necessary for installation only after frames have been properly set and secured.
	d. Check plumbness, squareness, and twist of frames as walls are constructed.  Shim as necessary to comply with installation tolerances.
	e. Field apply bituminous coating to backs of frames that are filled with grout containing anti-freezing agents.

	2. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames.
	3.
	4. Installation Tolerances:  Adjust hollow metal door frames for squareness, alignment, twist, and plumb to the following tolerances:
	a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor.


	C. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified below.  Shim as necessary.
	1. Non-Fire-Rated Standard Steel Doors:
	a. Jambs and Head:  1/8 inch plus or minus 1/16 inch.
	b. Between Edges of Pairs of Doors:  1/8 inch plus or minus 1/16 inch.
	c. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch.
	d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 3/4 inch.
	e.



	1.1
	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  Leave work in complete and proper operating condition.  Remove and replace defective work, including hollow metal work that is warped, bowed, or o...
	A.
	B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	A. Metallic-Coated Surfaces:  Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.
	C.
	END OF SECTION
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	3.1
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants.  Remove loose particles remaining after ...
	a. Concrete.
	b. Masonry.
	c. Unglazed surfaces of ceramic tile.

	3. Remove laitance and form-release agents from concrete.


	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	F. Tooling of Non-sag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminat...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.


	3.4 FIELD QUALITY CONTROL
	A. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that fail to adhere to joint substrates during te...

	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.7 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces.
	1. 1 or 2 part silicone joint sealant.
	2. Joint Locations:
	a. Isolation and contraction joints in cast-in-place concrete slabs.

	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	B. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal non-traffic surfaces.
	1. Joint Locations:
	a. Construction joints in cast-in-place concrete.
	b. Control and expansion joints in unit masonry.
	c. Joints between different materials listed above.
	d. Perimeter joints between materials listed above and frames of doors windows.

	2. Silicone Joint Sealant:  Single component, non-sag, Class 100/50.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	C. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal non-traffic surfaces.
	1. Joint Locations:
	a. Perimeter joints of exterior openings where indicated.
	b. Tile control and expansion joints.
	c. Perimeter joints between interior wall surfaces and frames of interior doors, windows and elevator entrances.

	2. Joint Sealant:  Silicone.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes sheet metal flashing and trim in the following categories:
	1. Exposed trim.
	2. Metal flashing.
	3. Gutters and Downspouts.

	B. Related Sections:  The following Sections contain requirements that relate to this Section:
	1.
	1. Section 07 24 00 – Exterior Insulation Finish Systems
	2. Section 07 46 25- Siding and Trim.
	3. Section 07 90 05 - "Joint Sealers" for elastomeric sealants.


	1.2 PERFORMANCE REQUIREMENTS
	A. General:  Install sheet metal flashing and trim to withstand wind loads, structural movement, thermally induced movement, and exposure to weather without failing.

	1.3 SUBMITTALS
	A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 Specification Sections.
	B. Shop Drawings: Provide scaled drawings indicating flashing and trim dimensions and assembly with adjacent materials.  Identify configuration and attachment method.
	C. Product Data including manufacturer's material and finish data, installation instructions, and general recommendations for each specified flashing material and fabricated product.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experience Installer who has completed sheet metal flashing and trim work similar in material, design, and extent to that indicated for this Project and with a record of successful in-service performance.

	1.5 PROJECT CONDITIONS
	A. Coordinate Work of this Section with interfacing and adjoining Work for proper sequencing of each installation.  Ensure best possible weather resistance, durability of Work, and protection of materials and finishes.


	PART 1 -
	PART 2 -  PRODUCTS
	2.1 METALS
	A. Aluminum:  Alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated and with not less than the strength and durability of alloy and temper designated below:
	1. Factory-Painted Aluminum Sheet:  ASTM B 209, 3003-H14, with a minimum thickness of 0.024 inch, unless otherwise indicated.


	2.2 MISCELLANEOUS MATERIALS AND ACCESSORIES
	A. Solder:  ASTM B 32, Grade Sn50, used with rosin flux.
	B. Fasteners:  Same metal as sheet metal flashing or other noncorrosive metal as recommended by sheet metal manufacturer.  Match finish of exposed heads with material being fastened.
	C. Asphalt Mastic:  SSPC-Paint 12, solvent-type asphalt mastic, nominally free of sulfur and containing no asbestos fibers, compounded for 15-mil dry film thickness per coat.
	D. Mastic Sealant:  Polyisobutylene; nonhardening, nonskinning, nondrying, nonmigrating sealant.
	E. Elastomeric Sealant:  Generic type recommended by sheet metal manufacturer and fabricator of components being sealed and complying with requirements for joint sealants as specified in Division 7 Section - Joint Sealers.
	F. Epoxy Seam Sealer:  2-part, noncorrosive, aluminum seam-cementing compound, recommended by aluminum manufacturer for exterior and interior nonmoving joints, including riveted joints.
	G. Adhesives:  Type recommended by flashing sheet metal manufacturer for waterproof and weather-resistant seaming and adhesive application of flashing sheet metal.
	H. Metal Accessories:  Provide sheet metal clips, straps, anchoring devices, and similar accessory units as required for installation of Work, matching or compatible with material being installed; noncorrosive; size and thickness required for performa...

	2.3 FABRICATION, GENERAL
	A. Sheet Metal Fabrication Standard:  Fabricate sheet metal flashing and trim to comply with recommendations of SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions, metal, and other characteristics of the item indicated.
	B. Comply with details shown to fabricate sheet metal flashing and trim that fit substrates and result in waterproof and weather-resistant performance once installed.  Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.
	C. Form exposed sheet metal Work 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.
	D. Seams:  Fabricate nonmoving seams in aluminum with flat-lock seams.  Form seams and seal with epoxy seam sealer.  Rivet joints for additional strength.
	E. Expansion Provisions:  Space movement joints at maximum of 10 feet with no joints allowed within 24 inches of corner or intersection.  Where lapped or bayonet-type expansion provisions in Work cannot be used or would not be sufficiently weatherproo...
	F. Sealed Joints:  Form non-expansion, but movable, joints in metal to accommodate elastomeric sealant to comply with SMACNA standards.
	G. Separate metal from non-compatible metal or corrosive substrates by coating concealed surfaces at locations of contact with asphalt mastic or other permanent separation as recommended by manufacturer.
	H. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on faces of sheet metal exposed to public view.
	I. Fabricate cleats and attachment devices from same material as sheet metal component being anchored or from compatible, noncorrosive metal recommended by sheet metal manufacturer.
	1. Size:  As recommended by SMACNA manual or sheet metal manufacturer for application but never less than thickness of metal being secured.

	J. Gutter and Downspouts: Size gutter and downspout to accommodate a 100 year rain event.
	1. Gutters, Hangers, and Anchors: Aluminum sheet ASTM B 209, Alloy 3105-H24, thickness 0.063 inch (1.6 mm).  Provide types required to suit project requirements.
	2. Downspout Anchors: Aluminum. Provide types required to suit project requirements.
	3. Elbows: Aluminum sheet, ASTM B 209, Alloy 3105-H24. Minimum tensile strength 26,00 psi, minimum yield strength 25,000 psi or equivalent.
	a. Thickness: 0.032 inch (0.48 mm).
	b. Size: To match downspouts.


	K. SHEET METAL FABRICATIONS
	L. General:  Fabricate sheet metal items in thickness or weight needed to comply with performance requirements but not less than that listed below for each application and metal.
	M. Gutters:  Fabricate from the following material:
	1. Aluminum:  minimum .032 inch thick.

	N. Downspouts:  Fabricate from the following material:
	1. Aluminum:  0.032 inch thick.

	O. Exposed Trim:  Fabricate from the following material:
	1. Aluminum:  0.032 inch thick.

	P. Base Flashing:  Fabricate from the following material:
	1. Aluminum:  0.032 inch thick.

	Q. Counterflashing:  Fabricate from the following material:
	1. Aluminum:  0.032 inch thick.

	R. Flashing Receivers:  Fabricate from the following material:
	1. Aluminum:  0.032 inch thick.

	S. Drip Edges:  Fabricate from the following material:
	1. Aluminum:  0.032 inch thick.

	T. Eave Flashing:  Fabricate from the following material:
	1. Aluminum:  0.032 inch thick.


	1.1
	2.4 ALUMINUM EXTRUSION FABRICATIONS
	A. Aluminum Extrusion Units:  Fabricate extruded-aluminum running units with formed or extruded-aluminum joint covers for installation behind main members where possible.  Fabricate mitered and welded corner units.

	2.5 ALUMINUM FINISHES
	A. General:  Comply with Aluminum Association's (AA) "Designation System for Aluminum Finishes" for finish designations and application recommendations.
	B. High-Performance Organic Coating Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with inhibited chemicals; Chemical Finish:  acid chromate-fluoride-phosphate conversion coating; Organic Coating:  as specified below).  Prepare, pre-treat, and apply...
	1. Fluoropolymer 2-Coat Coating System:  Manufacturer's standard 2-coat, thermo-cured system composed of specially formulated inhibitive primer and fluoropolymer color topcoat containing not less than 70 percent polyvinylidene fluoride resin by weight...
	a. Color and Gloss:  As selected by Architect.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions under which sheet metal flashing and trim are to be installed and verify that Work may properly commence.  Do not proceed with installation until unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General:  Unless otherwise indicated, install sheet metal flashing and trim to comply with performance requirements, manufacturer's installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  Anchor units of Work securely in place ...
	B. Install exposed sheet metal Work 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 an...
	C. Roof-Edge Flashings:  Secure metal flashings at roof edges according to FM Loss Prevention Data Sheet 1-49 for specified wind zone.
	A.
	D. Expansion Provisions:  Provide for thermal expansion of exposed sheet metal Work.  Space movement joints at maximum of 10 feet with no joints allowed within 24 inches of corner or intersection.  Where lapped or bayonet-type expansion provisions in ...
	E. Sealed Joints:  Form non-expansion, but movable, joints in metal to accommodate elastomeric sealant to comply with SMACNA standards.  Fill joint with sealant and form metal to completely conceal sealant.
	1. Use joint adhesive for nonmoving joints specified not to be soldered.

	F. Seams:  Fabricate nonmoving seams in aluminum with flat-lock seams.  Form seams and seal with epoxy seam sealer.  Rivet joints for additional strength.
	G. Counter flashings:  Coordinate installation of counter flashings with installation of assemblies to be protected by counter flashing.  Install counter flashings in reglets or receivers.  Secure in a waterproof manner by means of snap-in installatio...
	H. Roof-Drainage System:  Install drainage items fabricated from sheet metal, with straps, adhesives, and anchors recommended by SMACNA's Manual or the item manufacturer, to drain roof in the most efficient manner.  Coordinate roof-drain flashing inst...

	1.1
	3.3 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces, removing substances that might cause corrosion of metal or deterioration of finishes.
	B. Provide final protection and maintain conditions that ensure sheet metal flashing and trim Work during construction is without damage or deterioration other than natural weathering at the time of Substantial Completion.

	END OF SECTION
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	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Exterior Insulation Finish System with Air and Moisture Barrier for vertical above grade exterior wall substrate surfaces.

	1.2 SUBMITTALS
	A. Manufacturer's specifications, details, installation instructions and product data.
	B. Manufacturer's standard warranty.
	C. Color samples:  Provide 4”X4” sample of finish color selected by Architect from manufacturer’s full line of colors.  Provide up to 4 color samples of color range selected in specified/selected finish.
	D. Shop Drawings: Prepare and submit project-specific details identifying transitions, terminations, and conditions/interface with adjacent materials.
	E. Product data:  Provide manufacturer’s product information describing system assembly, products, and ability to meet project requirements.

	1.3 QUALITY ASSURANCE
	A. Manufacturer requirements:
	B. Contractor requirements

	1.4 DELIVERY, STORAGE AND HANDLING
	A. Deliver all materials in their original sealed containers bearing manufacturer's name and identification of product.
	B. Protect coatings (pail products) from freezing and temperatures in excess of 90(F (32( C). Store away from direct sunlight.
	C. Protect Portland cement based materials (bag products) from moisture and humidity. Store under cover off the ground in a dry location.
	1.1
	1.5 PROJECT/SITE CONDITIONS
	A. Maintain ambient and surface temperatures above 40(F (4(C) during application and drying period, minimum 24 hours after application of Air/Moisture barrier and EIFS.
	B. Provide supplementary heat for installation in temperatures less than 40(F (4(C).
	C. Provide protection of surrounding areas and adjacent surfaces from application of materials.

	1.6 COORDINATION/SCHEDULING
	A.
	A.
	A. Coordinate installation of windows and doors so air barrier components are connected to them to provide a continuous air barrier.
	B. Install diverter flashings wherever water can enter the wall assembly to direct water to the exterior.
	C. Install copings and sealant immediately after installation of the EIF system and when EIFS coatings are dry.
	D. Attach penetrations through EIFS to structural support and provide water tight seal at penetrations.

	1.7 WARRANTY
	A. Provide manufacturer's standard warranty.

	1.8 DESIGN REQUIREMENTS
	A. Wind Load
	1.
	1. Design for wind load in conformance with code requirements.

	B. Moisture Control
	1. Prevent the accumulation of water behind the EIF system, either by condensation or leakage through the wall construction, in the design and detailing of the wall assembly.

	C. Impact Resistance
	D. Joints

	1.1
	1.9 PERFORMANCE REQUIREMENTS

	PART 2 PRODUCTS
	2.1 MANUFACTURERS
	A. Provide EIF System and accessories from single source manufacturer or approved supplier.
	B. The following are acceptable manufacturers:

	2.2 ADHESIVE
	A. Cementitious.

	2.3 INSULATION BOARD
	A. Nominal 1.0 lb/ft3 (16 kg/m3) Expanded Polystyrene (EPS) insulation board in compliance with ASTM E 2430 and ASTM C 578 Type I requirements.

	1.1 MATERIALS
	A. Stolit – high performance decorative and protective acrylic-based textured wall finish with integral color, complies with SCAQMD Rule 1113 for architectural finishes
	B. Sto Signature Finishes – Stolit acrylic based textured wall finish applied over Sto Crack Defense with specialized techniques to achieve unique textures, impressions or effects.
	C. Primer: StoPrime Sand – acrylic-based sanded primer, complies with SCAQMD Rule 1113 for primers
	D. Base Coat: 3. Sto Primer/Adhesive-B – one component polymer modified portland cement base coat
	E. Surface Reinforcement: Sto Detail Mesh – nominal 4.2 oz/yd2 (142 g/m2) glass fiber reinforcing mesh treated for compatibility with Sto materials.

	2.4 BASE COAT
	A. Cementitious Base Coats

	2.5 REINFORCING MESHES
	A. High Impact Mesh

	2.6 PRIMER
	A. Primer Sand(acrylic based tintable primer with sand for roller application.

	2.7 FINISH COAT
	A. Textured wall coating as selected by Architect.

	2.8 JOB MIXED INGREDIENTS
	A. Water--Clean and potable.
	B. Portland cement--Type I, Type II, or Type I-II in conformance with ASTM C 150.

	2.9 ACCESSORIES
	A. Starter Track( Rigid PVC (polyvinyl chloride) plastic track.


	PART 1
	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Inspect surfaces for:
	B. Inspect sheathing application for compliance with applicable requirement:
	C. Report deviations from the requirements of project specifications or other conditions that might adversely affect the Air/Moisture Barrier and EIFS installation. Do not start work until deviations are corrected.

	3.2 SURFACE PREPARATION
	A. Remove surface contaminants on concrete and concrete masonry surfaces.
	B. Apply conditioner by roller to chalking or excessively absorptive surfaces.
	C. Replace weather-damaged sheathing and insulation and repair damaged or cracked surfaces.
	D. Level surfaces to comply with required tolerances.
	E. Repair cracks, spalls or damage in concrete or concrete masonry surfaces.

	3.3 INSTALLATION
	A. Mixing: 1. Mix products in accordance with published literature. Refer to applicable Product Bulletins for specific information on use, handling, application, precautions, and limitations of specific products.
	B. Application:
	1. Install corrosion proof termination accessories per ASTM D1784 (PVC) with perforated flanges for keying of the base coat at junctures with penetrations such as soffit vents, electrical fixtures, and with abutting walls and columns. Install corrosio...
	2. Reinforce perforated flanges of accessories with minimum 4 inch (102 mm) wide strips of mesh embedded in base coat.  Tape joints with minimum 4 inch (1023 mm) wide mesh embedded in base coat. Allow base coat to dry.
	3. Install nominal 1/8-inch (3 mm) base coat by trowel to the board surface. Work horizontally or vertically in strips of 40 inches (1016 mm), and immediately embed the Mesh into the wet base coat by troweling from the center to the edge of the mesh. ...
	4. When the base coat application is dry apply the primer by brush or roller to the entire base coat surface.
	5. Textured Finish Application - when the primer application is dry apply the textured finish by trowel. Apply finish in a continuous application, and work to a wet edge. Float the finish to achieve the desired texture.
	6. Finish Application – Refer to manufacturer’s Application Guide
	C. Protection
	1. Provide protection of installed materials from water infiltration into or behind them during and after construction.
	2. Provide protection of installed materials from dust, dirt, precipitation, freezing and continuous high humidity until they are fully dry.
	3. Seal penetrations through the finished surface with backer rod and sealant or other appropriate means.
	D. Starter Track:
	A.
	A.
	A.
	A. Backwrapping:
	B. Adhesive Application and Installation of Insulation Board:
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Completion of Backwrapping:
	D. Base Coat and Reinforcing Mesh Application:
	E. Primer application
	F. Finish Coat Application

	3.4 PROTECTION
	A. Provide protection of installed materials from water infiltration into or behind them.
	B. Provide protection of installed materials from dust, dirt, precipitation, freezing and continuous high humidity until they are fully dry.
	E. CLEANING, REPAIR AND MAINTENANCE
	A. Clean and maintain the Exterior Insulation and Finish System (EIFS) for a fresh appearance and to prevent water entry into and behind the system.  Repair cracks, impact damage, spalls or delamination promptly.
	B. Maintain adjacent components of construction such as sealants, windows, doors, and flashing, to prevent water entry into the wall assembly.
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	1.1 SUMMARY
	A. Section Includes:
	1. Foam-plastic board insulation.
	2. Glass-fiber blanket insulation.
	3. Polyisocyanurate board insulation.


	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.3 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and other sources.  Store inside and in a dry location.  Comply with manufacturer's written instructions for handling, storing, and protecting during...
	B. Protect board insulation as follows:
	1. Do not expose to sunlight except to necessary extent for period of installation and concealment.
	2. Protect against ignition at all times.  Do not deliver foam-plastic board materials to Project site before installation time.
	3. Quickly complete installation and concealment of foam-plastic board insulation in each area of construction.


	PART 2 -  PRODUCTS
	2.1 FOAM-PLASTIC BOARD INSULATION
	A. Extruded-Polystyrene Board Insulation:  ASTM C 578, of type and minimum compressive strength indicated below, with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, per ASTM E 84.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. DiversiFoam Products.
	b. Dow Chemical Company (The).
	c. Owens Corning.

	2. Type IV, 25 psi.

	B. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond insulation securely to substrates without damaging insulation and substrates.

	2.2 GLASS-FIBER BLANKET INSULATION
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. CertainTeed Corporation.
	2. Knauf Insulation.
	3. Owens Corning.

	B. Recycled Content:  Postconsumer recycled content plus one-half of pre-consumer recycled content not less than 10 percent.
	A.
	A.
	C. Un-Faced, Glass-Fiber Blanket Sound Attenuation Insulation:  ASTM C 665, Type II.
	D. Eave Ventilation Troughs:  Preformed, rigid fiberboard or plastic sheets designed and sized to fit between roof framing members and to provide cross ventilation between insulated attic spaces and vented eaves.
	E. Sustainability Requirements:  Provide glass-fiber blanket insulation as follows:
	1. Free of Formaldehyde:  Insulation manufactured with 100 percent acrylic binders and no formaldehyde.
	2. Low Emitting:  Insulation tested according to ASTM D 5116 and shown to emit less than 0.05-ppm formaldehyde.


	2.3 POLYISOCYANURATE BOARD INSULATION
	1. Type V, 15 psi.
	2. Sheathing Board Thickness: As noted on drawings.

	2.4 INSULATION FASTENERS
	A. Anchor Adhesive:  Product with demonstrated capability to bond insulation anchors securely to substrates indicated without damaging insulation, fasteners, and substrates.
	A.
	A.
	A.
	B. Fasten polyisocyanurate roof insulation to timber deck boards without extending fastener through roof decking.  Avoid visible fasteners within the building.

	2.5 INSULATION JOINT TAPE
	A.  Glass fiber reinforced type as recommended by insulation manufacturer, compatible with roofing materials; 6 inches wide; self-adhering.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications indicated.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness indicated unless multiple layers are otherwise shown or required to...

	3.2 INSTALLATION OF BELOW-GRADE INSULATION
	A. On vertical footing and foundation wall surfaces, set insulation units using manufacturer's recommended adhesive according to manufacturer's written instructions.
	1. If not otherwise indicated, extend insulation to top of footing.

	B. On horizontal surfaces under slabs, loosely lay insulation units according to manufacturer's written instructions.  Stagger end joints and tightly abut insulation units.
	1. If not otherwise indicated, extend insulation a minimum of 24 inches in from exterior walls.


	3.3 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and ...
	B. Foam-Plastic Board Insulation:  Seal joints between units by applying adhesive, mastic, or sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill voids in completed installation with adhesive, mastic, or sealant as...
	C. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing members according to the following requirements:
	1. Use insulation widths and lengths that fill the cavities formed by framing members.  If more than one length is required to fill the cavities, provide lengths that will produce a snug fit between ends.
	2. Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
	3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.
	4. Install eave ventilation troughs between roof framing members in insulated attic spaces at vented eaves.


	3.4 INSTALLATION OF ROOF BOARD INSULATION


	06 20 00 Finish Carpentry.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Finish carpentry items.
	2. Interior trim for wood wainscot construction.
	3. Wood wall base construction.
	4. Solid surface sills.

	B. Related Requirements:
	1.
	1. Section 06 10 00-Rough Carpentry: For furring, blocking, and other carpentry work not exposed to view.
	1.
	2. Section 09 90 00-"Staining and Transparent Finishing" for interior trim.


	1.3 SUBMITTALS
	A. Samples for Initial Selection:  Provide 6 inch X6 inch sample of finish on specified material.  Sample shall be representative of color, profiles, and texture.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Deliver interior finish carpentry materials only when environmental conditions meet requirements specified for installation areas.  If interior finish carpentry materials must be stored in other than installation areas, store only where environment...

	1.5 FIELD CONDITIONS
	A. Environmental Limitations:  Do not deliver or install interior finish carpentry materials until building is enclosed and weatherproof, wet work in space is completed and nominally dry, and HVAC system is operating and maintaining temperature and re...
	B. Do not install finish carpentry materials that are wet, moisture damaged, or mold damaged.
	1. Indications that materials are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that materials are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 1 -
	PART 1 -
	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Lumber:  DOC PS 20 and the following grading rules:
	1. NeLMA:  Northeastern Lumber Manufacturers' Association, "Standard Grading Rules for Northeastern Lumber."
	2. Species:White Pine.

	B. Factory mark each piece of lumber with grade stamp of inspection agency indicating grade, species, moisture content at time of surfacing, and mill.
	1. For exposed lumber, mark grade stamp on end or back of each piece.


	2.2 WOOD WAINSCOT AND WALL BASE
	A. Forever Barnwood ¾ inch X 6-1/4 inch ship lap with circle sawn finish or equal.
	1. Install with circle sawn finish on visible sides.

	B. Colors: Provide the following colors in vertical random install pattern application.
	1. 100 Year Old.
	2. Red Barn.
	3. 50 Year Old.
	4. White Wash.
	5. Patina Gray.

	C. Install with end joints of non-matching boards visible in 20 percent of installed boards.
	D. Provide cap rail with sanded surface on 2-sides of cap.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.3 FIXED ROD AND SHELF BRACKET
	A.  Knape & Vogt 1198 Extra-Duty Series bracket.
	1. Finish: Bronze.
	2. Provide bronze screws to attach to solid blocking within wall assembly.
	3. Provide ¾ inch thick white pine wood shelving with tongue and groove glued joint or biscuit joints..


	1.1
	2.4 PANEL MATERIALS
	A.
	A.
	A.
	A.
	A. Particleboard: ANSI A208.1; medium density industrial type as specified in AWI/AWMAC Architectural Woodwork Quality Standards Illustrated, composed of wood chips bonded with interior grade adhesive under heat and pressure; sanded faces; thickness a...

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.5 SOLID SURFACE SILLS
	2.6 ACCESSORIES
	1. Adhesive: Type recommended by fabricator to suit application.  Do not use adhesives that contain urea formaldehyde.
	2. VOC Limits for Installation Adhesives and Glues:  Use installation adhesives that comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	a. Wood Glues:  30 g/L.
	b. Contact Adhesive:  250 g/L.

	B. Fasteners for Interior Finish Carpentry:  Nails, brads, screws, and other anchoring devices of type, size, material, and finish required for application indicated to provide secure attachment, concealed where possible.
	C. Multipurpose Construction Adhesive:  Formulation complying with ASTM D 3498 that is recommended for indicated use by adhesive manufacturer.

	1.1
	2.7 COUNTER SUPPORT BRACKETS
	1. Finish: Black.
	2. Provide screws to match finish of bracket.
	3. Provide counter support brackets at 5’-0” maximum spacing, and at end of counters, at locations where base cabinets and wall cleats are not provided for counter support.


	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine finish carpentry materials before installation.  Reject materials that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean substrates of projections and substances detrimental to application.
	B. Before installing interior finish carpentry, condition materials to average prevailing humidity in installation areas for a minimum of 24 hours unless longer conditioning is recommended by manufacturer.

	3.3 INSTALLATION, GENERAL
	A. Do not use materials that are unsound, warped, improperly treated or finished, inadequately seasoned, too small to fabricate with proper jointing arrangements, or with defective surfaces, sizes, or patterns.
	B. Install interior finish carpentry level, plumb, true, and aligned with adjacent materials.  Use concealed shims where necessary for alignment.
	1. Scribe and cut interior finish carpentry to fit adjoining work.  Refinish and seal cuts as recommended by manufacturer.
	2. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand unless otherwise indicated.
	3. Install to tolerance of 1/8 inch in 96 inches for level and plumb.  Install adjoining interior finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch maximum offset for reveal installation.
	4. Coordinate interior finish carpentry with materials and systems in or adjacent to it.  Provide cutouts for mechanical and electrical items that penetrate interior finish carpentry.


	3.4 STANDING AND RUNNING TRIM INSTALLATION
	A. Install wainscot wall panels with 20 percent joints visible in random pattern.  Provide  minimum number of joints practical in wood wall base, using full-length pieces from maximum lengths of lumber available.  Do not use pieces less than 48 inches...
	1.
	1. Install trim after gypsum-board joint finishing operations are completed.
	2. Install without splitting; drill pilot holes before fastening where necessary to prevent splitting.  Fasten to prevent movement or warping.  Conceal fastener heads on exposed carpentry work where possible.  Countersink and fill holes where conceale...


	1.1
	3.5 ADJUSTING
	A. Replace interior finish carpentry that is damaged or does not comply with requirements.  Interior finish carpentry may be repaired or refinished if work complies with requirements and shows no evidence of repair or refinishing.  Adjust joinery for ...

	1.1
	3.6 CLEANING
	A. Clean interior finish carpentry on exposed and semi-exposed surfaces.  Restore damaged or soiled areas and touch up factory-applied finishes.

	3.7 PROTECTION
	A. Protect installed products from damage from weather and other causes during construction.
	B. Remove and replace finish carpentry materials that are wet, moisture damaged, and mold damaged.



	06 17 53 Shop-Fabricated Wood Trusses.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Wood roof trusses.
	1.
	2. Wood truss bracing.
	3. Metal truss accessories.


	1.2 RELATED DOCUMENTS
	A. Section 06 10 00 - Rough Carpentry.
	B. Section 06 15 00 - Wood Decking.
	A.
	C. Section 07 31 13 - Asphalt Shingles.
	D. Sesction 07 31 30 – Polymeric Shingles.
	E. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.3 DEFINITIONS
	A. Metal-Plate-Connected Wood Trusses:  Planar structural units consisting of metal-plate-connected members fabricated from dimension lumber and cut and assembled before delivery to Project site.

	1.4 SUBMITTALS
	A. Shop Drawings:  Provide shop drawings for installed products indicated to comply with design loads.  Include structural analysis data signed and sealed by a qualified professional engineer, in the jurisdiction of the project and responsible for the...
	B. Show fabrication and installation details for trusses.
	1. Show location, pitch, span, camber, configuration, and spacing for each type of truss required.
	2. Indicate sizes, stress grades, and species of lumber.
	3. Indicate locations of permanent bracing required to prevent buckling of individual truss members due to design loads.
	4. Indicate locations, sizes, and materials for permanent bracing required to prevent buckling of individual truss members due to design loads.
	5. Indicate type, size, material, finish, design values, orientation, and location of metal connector plates.
	6. Show splice details and bearing details.

	C. Delegated-Design Submittal:  For metal-plate-connected wood trusses indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their prepar...
	D. Material Certificates:  For dimension lumber specified to comply with minimum specific gravity.  Indicate species and grade selected for each use and specific gravity.
	E. Product Certificates:  For metal-plate-connected wood trusses, signed by officer of truss fabricating firm.
	F. Evaluation Reports:  For the following, from ICC-ES:
	1. Metal-plate connectors.
	2. Metal truss accessories.


	1.5 QUALITY ASSURANCE
	A. Metal Connector-Plate Manufacturer Qualifications:  A manufacturer that is a member of TPI and that complies with quality-control procedures in TPI 1 for manufacture of connector plates.
	1. Manufacturer's responsibilities include providing professional engineering services needed to assume engineering responsibility.
	2. Engineering Responsibility:  Preparation of Shop Drawings and comprehensive engineering analysis by a qualified professional engineer in the jurisdiction of the project.

	B. Fabricator Qualifications:  Shop that participates in a recognized quality-assurance program that complies with quality-control procedures in TPI 1 and that involves third-party inspection by an independent testing and inspecting agency acceptable ...
	C. Testing Agency Qualifications:  For testing agency providing classification marking for fire-retardant treated material, an inspection agency acceptable to authorities having jurisdiction that periodically performs inspections to verify that the ma...

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Handle and store trusses to comply with recommendations in TPI BCSI, "Building Component Safety Information: Guide to Good Practice for Handling, Installing, Restraining, & Bracing Metal Plate Connected Wood Trusses."
	1. Store trusses flat, off of ground, and adequately supported to prevent lateral bending.
	2. Protect trusses from weather by covering with waterproof sheeting, securely anchored.
	3. Provide for air circulation around stacks and under coverings.

	B. Inspect trusses showing discoloration, corrosion, or other evidence of deterioration.  Discard and replace trusses that are damaged or defective.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Engage a qualified professional engineer to design metal-plate-connected wood trusses.
	B. Structural Performance:  Provide metal-plate-connected wood trusses capable of withstanding design loads within limits and under conditions indicated.  Comply with requirements in TPI 1 unless more stringent requirements are specified below.
	1. Design Loads:  As indicated.
	2. Maximum Deflection Under Design Loads:
	a. Roof Trusses:  Vertical deflection of 1/360 of span, or 7/8” max.


	C. Comply with applicable requirements and recommendations of the following publications:
	1. TPI 1, "National Design Standard for Metal Plate Connected Wood Truss Construction."
	2. TPI DSB, "Recommended Design Specification for Temporary Bracing of Metal Plate Connected Wood Trusses."
	3. TPI BCSI, "Building Component Safety Information:  Guide to Good Practice for Handling, Installing, Restraining, & Bracing Metal Plate Connected Wood Trusses."

	D. Wood Structural Design Standard:  Comply with applicable requirements in AF&PA's "National Design Specifications for Wood Construction" and its "Supplement."

	2.2 DIMENSION LUMBER
	A.
	A.
	A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	1.
	1.
	2. Provide dressed lumber, S4S.
	3. Provide dry lumber with 15 percent maximum moisture content at time of dressing.

	B. Minimum Chord Size for Roof Trusses:  2 by 4 inches nominal for top chords.  Size bottom chord for floor loading specified on drawings, Where not specified provide minimum 40 pounds per square foot live load.
	C. Permanent Bracing:  Provide wood bracing that complies with requirements for miscellaneous lumber in Section 06 10 00 "Rough Carpentry."

	2.3 METAL CONNECTOR PLATES
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Alpine Engineered Products, Inc.; an ITW company.
	2. Cherokee Metal Products, Inc.; Masengill Machinery Company.
	3. CompuTrus, Inc.
	4. Eagle Metal Products.
	5. Jager Building Systems, Inc.; a Tembec/SGF Rexfor company.
	6. MiTek Industries, Inc.; a subsidiary of Berkshire Hathaway Inc.
	7. Robbins Engineering, Inc.
	8. Truswal Systems Corporation; an ITW company.

	B. Source Limitations:  Obtain metal connector plates from single manufacturer.
	C. General:  Fabricate connector plates to comply with TPI 1.
	D. Hot-Dip Galvanized-Steel Sheet:  ASTM A 653/A 653M; Structural Steel (SS); G60 (Z180) coating designation; and not less than 0.036 inch (0.9 mm) thick.
	1. Use for interior locations unless otherwise indicated.

	E. Hot-Dip Heavy-Galvanized-Steel Sheet:  ASTM A 653/A 653M; Structural Steel (SS), high-strength low-alloy steel Type A (HSLAS Type A), ;  G60 coating designation;.

	2.4 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Provide fasteners for use with framing anchors, that comply with written recommendations of metal framing manufacturer.
	2. Where trusses are exposed to weather, in ground contact, made from pressure-preservative treated wood, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.

	B. Nails, Brads, and Staples:  ASTM F 1667.

	2.5 METAL FRAMING ANCHORS AND ACCESSORIES
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, those specified below in item B.
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Cleveland Steel Specialty Co.
	2. KC Metals Products, Inc.
	3. Phoenix Metal Products, Inc.
	4. Simpson Strong-Tie Co., Inc.
	5. USP Structural Connectors.

	C. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer, that meet or exceed those indicated.  Manufacturer's published values shall be determined from empirical data or by rational engineering analysis a...
	D. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, G60 (Z180) coating designation.
	E. Use for interior locations unless otherwise indicated.
	F. Hot-Dip Heavy-Galvanized-Steel Sheet:  ASTM A 653/A 653M; Structural Steel (SS), high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 i...
	G. Truss Tie-Downs:  Provide hurricane clip anchor for fastening roof trusses to wall below.
	A.
	A.
	A.
	A.
	A.
	A.
	H. Roof Truss Bracing/Spacers:  U-shaped channels, 1-1/2 inches (38 mm) wide by 1 inch (25 mm) deep by 0.040 inch (1.0 mm) thick, made to fit between two adjacent trusses and accurately space them apart, and with tabs having metal teeth for fastening ...

	1.1
	1.1
	2.6 FABRICATION
	A. Cut truss members to accurate lengths, angles, and sizes to produce close-fitting joints.
	B. Fabricate metal connector plates to sizes, configurations, thicknesses, and anchorage details required to withstand design loads for types of joint designs indicated.
	C. Assemble truss members in design configuration indicated; use jigs or other means to ensure uniformity and accuracy of assembly with joints closely fitted to comply with tolerances in TPI 1.  Position members to produce design camber indicated.
	1. Fabricate wood trusses within manufacturing tolerances in TPI 1.

	D. Connect truss members by metal connector plates located and securely embedded simultaneously in both sides of wood members by air or hydraulic press.

	2.7 SOURCE QUALITY CONTROL
	A.
	A.
	A.
	A.
	A. Correct deficiencies in Work that special inspections indicate does not comply with the Contract Documents.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install wood trusses only after supporting construction is in place and is braced and secured.
	A.
	B. Hoist trusses in place by lifting equipment suited to sizes and types of trusses required, exercising care not to damage truss members or joints by out-of-plane bending or other causes.
	C. Install and brace trusses according to TPI recommendations and as indicated.
	D. Install trusses plumb, square, and true to line and securely fasten to supporting construction.
	E. Space trusses as indicated; adjust and align trusses in location before permanently fastening.
	F. Anchor trusses securely at bearing points; use metal truss tie-downs.  Install fasteners through each fastener hole in metal framing anchors according to manufacturer's fastening schedules and written instructions.
	A.
	A.
	G. Install and fasten permanent bracing during truss erection and before construction loads are applied.  Anchor ends of permanent bracing where terminating at walls or beams.
	H. Install bracing to comply with Section 06 10 00 "Rough Carpentry”.
	A.
	I. Install wood trusses within installation tolerances in TPI 1.
	J. Do not alter trusses in field.  Do not cut, drill, notch, or remove truss members.
	K. Replace wood trusses that are damaged or do not meet requirements.
	1. Damaged trusses may be repaired according to truss repair details signed and sealed by the qualified professional engineer responsible for truss design, when approved by Architect.


	3.2 REPAIRS AND PROTECTION
	A.
	A.
	A. Protect wood trusses from weather.  If, despite protection, wood trusses become wet, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered label.
	B. Repair damaged galvanized coatings on exposed surfaces with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.



	06 10 00 Rough Carpentry.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Framing with dimension lumber.
	2. Wood blocking and nailers.


	1.3 DEFINITIONS
	A. Dimension Lumber:  Lumber of 2 inches nominal or greater but less than 5 inches nominal in least dimension.
	B. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1. Retain only those grading agencies referenced in this Section.
	2. NELMA:  Northeastern Lumber Manufacturers' Association.
	3. NLGA:  National Lumber Grades Authority.
	4. WCLIB:  West Coast Lumber Inspection Bureau.
	5. WWPA:  Western Wood Products Association.


	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-retardant treated material, an inspection agency acceptable to authorities having jurisdiction that periodically performs inspections to verify that the ma...

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation.  Protect lumber from weather by covering with waterproof sheeting, securely anchored.  Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified.  Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
	3. Provide dressed lumber, S4S, unless otherwise indicated.

	B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated.

	2.2 WOOD-PRESERVATIVE-TREATED LUMBER
	A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2.
	1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or chromium.

	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is warped or that does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	D. Application:  Treat items indicated on Drawings, and the following:
	1. Wood sills, sleepers, blocking, stripping, and similar concealed members in contact with masonry or concrete.


	2.3 DIMENSION LUMBER FRAMING
	A. Joists, Rafters, and Other Framing Not Listed Above:  Construction or No. 2 grade unless noted otherwise.
	1. Species:
	a. Spruce-pine-fir; NLGA.



	2.4 PLYWOOD BACKING BOARDS AND SHEET ROOF DECKING
	A. Equipment Backing Panels:  DOC PS 1, Exterior, C-C Plugged, in thickness indicated or, if not indicated, not less than 3/4-inch nominal thickness.
	1. Provide painted finish on all exposed faces and sides of backing boards of color to match wall finish backing board is applied.
	2. Secure backing boards to wall framing or solid blocking with screws of proper length.  Provide at 16 inches o.c. at perimeter and 32 inches o.c. in field.


	1.1
	1.1
	1.1
	1.1
	1.1
	2.5 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.

	B. For items of dimension lumber size, provide Construction or No. 2 grade lumber and any of the following species:
	1. Spruce-pine-fir; NLGA.
	2. Eastern softwoods; NELMA.

	C. For concealed boards, provide lumber with 19 percent maximum moisture content and any of the following species and grades:
	1. Spruce-pine-fir (south) or spruce-pine-fir; Construction or No. 2 Common grade; NELMA, NLGA, WCLIB, or WWPA.

	D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber of any species may be used provided that it is cut and selected to eliminate defects that will interfere with its attachment and purpose.
	E. For blocking and nailers used for attachment of other construction, select and cut lumber to eliminate knots and other defects that will interfere with attachment of other work.

	2.6 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.

	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Power-Driven Fasteners:  NES NER-272.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	B. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	1. Provide metal clips for fastening gypsum board at corners and intersections where framing or blocking does not provide a surface for fastening edges of panels.  Space clips not more than 16 inches o.c.

	C. Sort and select lumber so that natural characteristics will not interfere with installation or with fastening other materials to lumber.  Do not use materials with defects that interfere with function of member or pieces that are too small to use w...
	D. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	1. Use inorganic boron for items that are continuously protected from liquid water.
	2. Use copper naphthenate for items not continuously protected from liquid water.

	E. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.

	F. Use steel screws unless otherwise indicated.  Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials.  Make tight connections between members.  Install fasteners w...

	3.2 PROTECTION
	A. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes sufficiently wet that moisture content exceeds that specified, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-regis...



	03 30 00 Cast-In-Place Concrete.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Sidewalks.
	2. Foundations and slab on grade.
	1.
	3. Standard, exposed polished aggregate, and colored decorative concrete.


	1.1
	1.2 DEFINITIONS
	A.
	A.
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following:  blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume; subject to compliance with requirements.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	A.
	A.
	B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.

	C. Samples of aggregate colors and size.
	D. Samples for Color Selection: Manufacturer's color charts.
	E. Mock-Up Panels: Provide 2’ X 2’ sample of exposed aggregate or colored concrete finished product.  Provide up to three panels of differing colors as directed by Architect.  Mock-up shall demonstrate color, size and quantity of each aggregate color ...

	1.4 QUALITY ASSURANCE
	A.
	A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	C. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	A.
	D. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1.
	1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."



	PART 1 -
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	PART 2 -  PRODUCTS
	2.1 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	1.
	1. Plywood, metal, or other approved panel materials.
	1.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a.
	a. Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed where concrete is exposed to view.
	b. Structural 1, B-B or better; mill oiled and edge sealed.
	c. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.


	B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  Provide lumber dressed on at least two edges and one side for tight fit.
	A.
	A.
	A.
	A.
	A.
	C. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	D. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1.
	1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of exposed concrete surface.
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	2.2 STEEL REINFORCEMENT
	A.
	A.
	A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of pre-consumer recycled content not less than 25 percent.
	B. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat sheets.

	2.3 REINFORCEMENT ACCESSORIES
	A.
	A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's ...
	1.
	1. For concrete surfaces exposed to view where legs of wire bar support contacts forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.


	2.4 COLOR MATERIALS
	A. Powdered mix or liquid colorant as described below.
	B. Integral Concrete Colorant: ASTM C 979, factory-measured powdered mix in self-dissolving packaging, consisting of non-fading finely-ground synthetic mineral-oxide coloring pigments and water reducing wetting agent.
	1. Product: Butterfield Color Uni-Mix Integral Colorant or equal.
	2. Colors:  As selected by Architect from full range of class colors.

	C. Integral Concrete Liquid Colorant: ASTM C 979, admixture for integrally coloring concrete, consisting of non-fading synthetic mineral-oxides coloring pigments suspended in a pH adjusted water-based solution, dispensed at the batch plant, or premeas...
	1. Product: Butterfield Color Uni-Mix Liquid Colorant or equal.
	2. Colors:  As selected by Architect from full range of class colors.

	D. Release Agent: Colored dry shake bond breaker formulation that facilitates release of stamp mats and texture rollers from colored concrete.
	1. Product: Stampcrete Colored Powder Release or equal.
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	2.5 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1.
	1. Portland Cement:  ASTM C 150, Type I, gray or white, dependent upon finished color of concrete.  Supplement with the following:
	a.
	a. Fly Ash:  ASTM C 618, Class F.


	A.
	B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide aggregates from a single source.
	1.
	1. Maximum Coarse-Aggregate Size:  as indicated for concrete mix design.
	1.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	A.
	C. Water:  ASTM C 94/C 94M and potable.

	2.6 ADMIXTURES
	A. Air-Entraining Admixture:  ASTM C 260.
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	2.7 CURING MATERIALS
	A.
	A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
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	2.8 RELATED MATERIALS
	A.
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D1751 non-bituminous cellulosic fiber.
	A.
	B. Semi-rigid Joint Filler:  Two-component, semi-rigid, 100 percent solids, epoxy resin with a Type A shore durometer hardness of 80 per ASTM D 2240.
	C. Exposed aggregate polished concrete divider strips: Provide ¼ inch thick exposed top strip brass, concealed bottom stirp with anchoring features.  Provide divider strips maximum spacing of 10 feet in each direction in exposed aggregate polished con...
	1. Divider Joint Strip Height: Provide allowance for grinding and polishing.

	A.
	D. Bonding Agent:  ASTM C 1059/C 1059M, Type II, non-redispersal, acrylic emulsion or styrene butadiene.
	E. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to suit requirements, and as follows:
	1.
	1. Types I and II, non-load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.
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	2.9 CONCRETE MIXTURES, GENERAL
	A.
	A. Cementitious Materials:
	1.
	1. Fly Ash:  25 percent.
	2. Combined Fly Ash and Pozzolan:  25 percent.
	3. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag:  50 percent Portland cement minimum, with fly ash or Pozzolan not exceeding 25 percent.

	A.
	B. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement.
	C. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1.
	1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.
	1.
	4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
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	2.10 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Footings:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  3000 psi at 28 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.50.
	3. Slump Limit:  4 inches, plus or minus 1 inch.
	4. Air Content:  5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch nominal maximum aggregate size.
	5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal maximum aggregate size.

	B. Foundation:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  3000 psi at 28 days.
	2. Slump Limit:  4 inches, plus or minus 1 inch.
	3. Air Content:  5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch nominal maximum aggregate size.
	4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal maximum aggregate size.

	C. Sidewalks and exterior Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  4500 psi at 28 days.
	1.
	2. Slump Limit:  4 inches, plus or minus 1 inch.
	3. Air Content:  6 Insert number percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal maximum aggregate size.
	4. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. Insert water-cementitious materials ratio here if slab-on-grade is subject to special exposure conditions or injurious sulfate exposure.

	D. Foundation Walls With Insulated Concrete Forms:
	1. Concrete: Minimum Compressive Strength:  3000 psi (20.7 MPa) at 28 days.  Recommended maximum aggregate size to be ½-inch (12.7mm) aggregate for 4 & 6-inch (102 & 152mm) cavity forms and, ¾-inch (19mm) aggregate for 8-inch (203 mm) cavity forms and...
	2. Recommended concrete slump is 4 to 6-inches +/- 1-inch (102 to 152mm +/- 25mm).
	3. Where required by engineer of record, recommended slump specification shall be attained through addition of super plasticizer/mid-range water reducing agents to achieve design mix strength and concrete flow-ability.

	E. Interior Slabs-On-Grade Exposed Aggregate Polished Concrete:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  3000 psi at 28 days.
	2. Minimum Cementitious Materials Content:  520 lb/cu. yd..  Gray cement.
	3. Slump Limit:  4 inches, plus or minus 1 inch.
	4. Air Content:  6 Insert number percent, plus or minus 1.5 percent at point of delivery for 1/2-inch nominal maximum aggregate size.
	5. Aggregate colors:  Provide aggregate color and ratio to match image below.
	6. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. Insert water-cementitious materials ratio here if slab-on-grade is subject to special exposure conditions or injurious sulfate exposure.
	7. Conform to ACI 310.1-20.  Class D aggregate exposure.  Level 2 Honed Surface polish.
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	2.11 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.12 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 1/8 inch for smooth-formed finished surfaces.
	2. Class B, 1/4 inch for rough-formed finished surfaces.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 v...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Chamfer exterior corners and edges of permanently exposed concrete where indicated.
	H. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	I. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	J. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 REMOVING AND REUSING FORMS
	A. General:  Formwork that do not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours after placing concrete.  Concrete has to be hard enough to not be damaged by form-removal operations and curin...
	1. Leave formwork for elements that supports weight of concrete in place until concrete has achieved its 28-day design compressive strength.
	2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores.

	B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new form-release agent.
	C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces unless approved by Professional.

	3.3 SHORES AND RESHORES
	A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and re-shoring.
	B. Plan sequence of removal of shores and re-shore to avoid damage to concrete.  Locate and provide adequate re-shoring to support construction without excessive stress or deflection.

	3.4 VAPOR RETARDERS
	A. Sheet Vapor Retarders:  Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 6 inches and seal with manufacturer's recommended tape.


	3.5 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing reinforcing bars.
	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in eit...

	3.6 JOINTS
	A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Professional.
	1. Place joints perpendicular to main reinforcement.  Continue reinforcement across construction joints unless otherwise indicated.  Do not continue reinforcement through sides of strip placements of slabs.
	2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete.
	3. Locate joints for slabs in the middle third of spans.
	4. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before concrete...

	D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated.
	2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished concrete surface where joint sealants, specified in Division 07 Section "Joint Sealants," are indicated.
	3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is required, lace or clip sections together.


	3.7 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Professional.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide...
	1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a manner to avoid inclined construction joints.
	2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches into preceding layer.  Do not insert vibrators into lower layer...

	D. Deposit and consolidate concrete for slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleed water appears on the surface.  Do not further disturb slab surfaces before starting finishing operations.

	E. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 40 deg F for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	F. Hot-Weather Placement:  Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water.  Using liquid nitrogen to co...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	3.8 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched.  Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defects.  Remove fins and other projections that exceed specifi...
	1. Apply to concrete surfaces exposed to public view, or to be covered with a coating or covering material applied directly to concrete.


	3.9 FINISHING SLABS
	A. General:  Comply with ACI 302.1R recommendations for screeding, re-straightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces except for polished concrete application.
	B. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats.  Re-straighten, cut down high spots, and fill low spots.  Repeat float passes and re-straightening until surfac...
	1. Apply float finish to surfaces to receive trowel finish.

	C. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.  Continue troweling passes and re-straighten until surface is free of trowel marks and uniform in texture and appearance.
	1. Apply a trowel finish to surfaces exposed to view.
	2. Finish and measure surface so gap at any point between concrete surface and an unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed anywhere on the surface does not exceed 1/4 inch.

	D. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as indicated.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish with Professional before application.
	2. Provide smooth finish to exposed sides of stairs.

	E. Polished Finish: Provide polished finish in multi-step process to achieve finished product to match mock-up approved during submittal process.
	1. Provide course grinding to remove pits, blemishes, stains and light coatings.
	2. Complete specified aggregate exposure and sheen through fine grinding process.
	3. Provide internal impregnating sealer during polishing process.

	F. Colored Concrete Finish: Provide colored concrete in steel trowel finish with dry shake release agent.
	1. Provide integral concrete coloring approved during submittal process.
	2. Provide steel trowel finish.
	3. Apply dry shake release agent of color approved during submittal and mock-up process.


	3.10 DRY-SHAKE COLOR HARDENERS
	A. Apply dry-shake color hardener at rate recommended by manufacturer and approved mock-up according to manufacturer's instructions.
	1. After initial floating, uniformly broadcast approximately two-thirds of dry-shake color hardener to concrete surface, allow to absorb moisture, and embed by floating. Allow excess bleed water to dissipate prior to applying dry-shake color hardener.
	2. Apply balance of dry-shake color hardener at right angles to first application and embed by floating.

	A.
	B. Do not add water to concrete surfaces.
	C. Uniformly broadcast pigmented powder release agent to concrete surfaces at rate recommended by manufacturer and according to manufacturer's instructions.

	3.11 STAMPING
	A. Stamp concrete surfaces according to manufacturer's instructions.
	B. Mat Stamping: While concrete is plastic, accurately align stamp mats in sequence and uniformly press into concrete to produce imprint pattern, texture, and depth of imprint, according to manufacturer's instructions. Remove stamps from concrete imme...
	C. Stamp edges and surfaces unable to be imprinted with stamp mat with flexible stamping mats.
	D. Remove unembedded pigmented powder release agent after interval recommended by manufacturer and according to manufacturer's instructions.  Pressure wash surfaces according to manufacturer's instructions without damaging decorative concrete.

	3.12 MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:  Fill in holes and openings left in concrete structures after work of other trades is in place unless otherwise indicated.  Mix, place, and cure concrete, as specified, to blend with in-place construction.  Provide other miscellaneous c...
	B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.

	3.13 CONCRETE PROTECTING AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces.  If forms remain during curing period, moist cure after loosening forms.  If removing forms before end of curing period, con...
	C. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not...


	3.14 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least one month(s).  Do not fill joints until construction traffic has permanently ceased.

	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joint clean and dry.
	C. Install semi-rigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.  Overfill joint and trim joint filler flush with top of joint after hardening.

	3.15 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:  Repair and patch defective areas when approved by Professional.  Remove and replace concrete that cannot be repaired and patched to Professional's approval.
	B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part Portland cement to two and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cl...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension to solid concrete.  Limit cut depth to 3/4 inch.  Make edges of cuts perpendicular to concrete surface.  Clean, dampen with water, and b...
	2. Repair defects on surfaces exposed to view by blending white Portland cement and standard Portland cement so that, when dry, patching mortar will match surrounding color.  Patch a test area at inconspicuous locations to verify mixture and color mat...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Professional.

	D. Repairing Unformed Surfaces:  Test unformed surfaces for finish and verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped template.
	1. Repair finished surfaces containing defects.  Surface defects include spalls, pop-outs, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely through unreinforced sections regardle...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar.  Finish repaired areas to blend into adjacent concrete.
	4. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with clean, square cuts and expose steel reinforcement with at least a 3/4-inch clea...
	5. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and apply bonding agen...

	E. Perform structural repairs of concrete, subject to Professional's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Professional's approval.

	3.16 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Comply with Section 01 40 00 Quality Control Testing Services.
	B. Inspections:
	1. Steel reinforcement placement.
	2. Headed bolts and studs.
	3. Verification of use of required design mixture.
	4. Concrete placement, including conveying and depositing.
	5. Curing procedures and maintenance of curing temperature.
	6. Verification of concrete strength before removal of shores and forms from slabs.

	C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain at least one composite sample for each 50 cu. yd. or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below and when 80 deg F and above, and one test for each composite sample.
	5. Compression Test Specimens:  ASTM C 31/C 31M.
	a. Cast and laboratory cure two sets of two standard cylinder specimens for each composite sample.
	b. Cast and field cure two sets of two standard cylinder specimens for each composite sample.

	6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-cured specimens at 7 days and one set of two specimens at 28 days.
	a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28 days.
	b. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.

	7. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting and curing in-place concrete.
	8. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive st...
	a. If the structural members are accepted on the basis of tests other than the original cylinder tests, the Contractor shall compensate the owner one hundred ($100) dollars per cubic yard for each on hundred pounds per square inch below the specified ...

	9. Test results shall be reported in writing to Professional, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, na...
	10. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Professional but will not be used as sole basis for approval or rejection of concrete.
	11. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Professional.  Testing ...
	12. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	13. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

	D. Measure slab flatness and levelness according to ASTM E 1155 within 24 hours of finishing.
	END OF SECTION
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	PART 2 PRODUCTS
	END OF SECTION
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	PART 1 GENERAL
	1.2 RELATED REQUIREMENTS
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	1.4 SUBMITTALS
	PART 2 PRODUCTS
	PART 3 EXECUTION
	3.2 GENERAL PROCEDURES AND PROJECT CONDITIONS
	3.3 EXISTING UTILITIES
	3.4 DEBRIS AND WASTE REMOVAL
	END OF SECTION

	01 60 00 Product Requirements.pdf
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Products.
	B. Product delivery requirements.
	C. Product storage and handling requirements.
	D. Product options.
	E. Product substitution procedures.

	1.2 PRODUCTS
	A. Furnish products of qualified manufacturers suitable for intended use.  Furnish products of each type by single manufacturer unless specified otherwise.
	B. Do not use materials and equipment removed from existing premises, except as specifically permitted by Contract Documents.
	C. Furnish interchangeable components from same manufacturer for components being replaced.
	D. All electrical work to conform to current national electric code requirements.
	E. All electrical products, components and packaged systems are to be approved and labeled by a nationally recognized testing agency such as Underwriters Laboratory (UL) or equal.
	F. The Contractor shall provide a third party certificate of inspection by independent inspection agency.

	1.3 PRODUCT DELIVERY REQUIREMENTS
	A. Transport and handle products in accordance with manufacturer's instructions.
	B. Promptly inspect shipments to ensure products comply with requirements, quantities are correct, and products are undamaged.
	C. Provide equipment and personnel to handle products by methods to prevent soiling, disfigurement, or damage.

	1.4 PRODUCT STORAGE AND HANDLING REQUIREMENTS
	A. Store and protect products in accordance with manufacturers' instructions.
	B. Store with seals and labels intact and legible.
	C. Store sensitive products in weather tight, climate controlled, enclosures in an environment favorable to product.
	D. For exterior storage of fabricated products, place on sloped supports above ground.
	E. Provide bonded off-site storage and protection when site does not permit on-site storage or protection.
	F. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to prevent condensation and degradation of products.
	G. Arrange storage of products to permit access for inspection. Periodically inspect to verify products are undamaged and are maintained in acceptable condition.

	1.5 PRODUCT OPTIONS
	A. Products Specified by Reference Standards or by Description Only:  Any product meeting those standards or description.
	B. Products Specified by Naming One or More Manufacturers: products of one of manufacturers named and meeting specifications, substitutions allowed.  Submit request for substitution for any manufacturer not named in accordance with the following article.
	C. Products Specified by Naming one manufacturer:  Provide product from manufacturer listed.   No substitutions permitted.

	1.6 PRODUCT SUBSTITUTION PROCEDURES
	A. Architect/Engineer will consider requests for Substitutions only within 30 days after date of Owner-Contractor Agreement.
	B. Substitutions may be considered when a product becomes unavailable through no fault of Contractor.
	C. Document each request with complete data substantiating compliance of proposed Substitution with Contract Documents.
	D. A request constitutes a representation that Contractor:
	1. Has investigated proposed product and determined that it meets or exceeds quality level of specified product.
	2. Will provide same warranty for Substitution as for specified product.
	3. Will coordinate installation and make changes to other Work which may be required for the Work to be complete with no additional cost to Owner.
	4. Waives claims for additional costs or time extension which may subsequently become apparent.
	5. Will reimburse Owner and Architect/Engineer for review or redesign services associated with re-approval by authorities having jurisdiction.

	E. 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 Contract Documents.
	F. Substitution Submittal Procedure:
	1. Submit two copies of request for Substitution for consideration.  Limit each request to one proposed Substitution.
	2. Submit Shop Drawings, Product Data, and certified test results attesting to proposed product equivalence.  Burden of proof is on proposer.
	3. Architect/Engineer will notify Contractor in writing of decision to accept or reject request.



	PART 2 PRODUCTS
	PART 3 EXECUTION

	01 50 00 Temporary Facilities and Controls.pdf
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Temporary Utilities:
	1. Temporary electricity.
	2. Temporary lighting for construction purposes.
	3. Temporary heating.
	4. Temporary ventilation.
	5. Telephone service.
	6. Temporary water service.
	7. Temporary sanitary facilities.

	B. Construction Facilities:
	1. Vehicular access.
	2. Parking.
	3. Progress cleaning and waste removal.
	4. Snow removal.
	5. Field offices.

	C. Temporary Controls:
	1. Removal of utilities, barriers and controls.
	2. Barriers.
	3. Exterior Enclosures.
	4. Security.
	5. Noise control.
	6. Pest control.
	7. Pollution control.
	8. Rodent control.

	D. Removal of utilities, facilities, and controls.

	1.2 TEMPORARY ELECTRICITY
	A. The electrical trades contractor shall be responsible for providing temporary electric power panel from the Owner’s existing power source.  Provide a minimum of eight temporary service receptacles accessible to all contractors within the area of th...
	B. Contractor shall be responsible to provide temporary power to all contractor’s field offices.
	C. Coordinate work with local power provider and existing power supply
	D. Provide flexible power cords as required for portable construction tools and equipment.
	E. Owner shall pay use charges associated with temporary power.  Exercise measures to conserve energy.

	1.1
	1.3 TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES
	A. Provide and maintain incandescent lighting for construction operations to achieve minimum lighting level of 2 watt/sq. ft.
	B. Each contractor shall be responsible to provide power cords from temporary power source to lighting conductors, pigtails, and lamps for required lighting.
	C. Contractors requiring temporary lighting shall provide power and lighting fixtures as required to complete the work of their contract.  Provide branch wiring from power source to junction boxes with lighting conductors, pigtails, and lamps for spec...
	D. Maintain lighting and provide routine repairs.

	1.1
	1.4 TEMPORARY HEATING
	A. The General trades contractor shall provide temporary heat to maintain minimum ambient temperature of 50 degrees F in areas where construction is in progress, unless indicated otherwise in product sections.
	B. The contractor will pay cost of temporary heat energy source.  Exercise measures to conserve energy.
	C. Enclose building prior to activating temporary heat in accordance with Enclosures article in the is section.
	D. Prior to operation of permanent equipment, the contractor is to verify installation is approved for operation, equipment is lubricated, and filters are in place.  Gain Architect’s approval of permanent equipment.  The contractor shall pay for repla...

	1.5 TEMPORARY VENTILATION
	A. Each contractor  shall provide adequate means of mechanical ventilation and off-gassing as required for their own work.  Ventilate enclosed areas to achieve curing of materials, to dissipate humidity, and to prevent accumulation of dust, fumes, vap...

	1.6 TELEPHONE SERVICE
	A. Each contractor shall provide, maintain, and pay for cellular telephone service for the project Foreman at time of project mobilization.

	1.7 TEMPORARY WATER SERVICE
	A.
	A. Each contractor shall provide temporary water hoses as required to complete their work: Provide ¾ inch, heavy-duty, abrasion-resistant, flexible rubber hoses.
	B. Connect to water supply at nearest source.
	C. Owner will pay cost of temporary water.  Exercise measures to conserve energy.

	1.8 TEMPORARY SANITARY FACILITIES
	A. The contractor shall provide and maintain one portable sanitary facility with paper products and hand sanitizer.  Existing facility use is not permitted.  Provide facilities at time of project mobilization.  Maintain supply of sanitary products.

	1.9 .The contractor shall clean the temporary facility to a sanitary condition weekly.
	1.10 VEHICULAR ACCESS AND PARKING
	A. Use of existing site for parking facilities by construction personnel will be permitted at designated locations only.
	A.
	B. Tracked vehicles not allowed on paved areas.
	C. The contractor shall repair existing and permanent facilities damaged by use, to original and/or specified condition.
	D. Comply with regulations relating to use of streets and sidewalks, access to emergency facilities, and access for emergency vehicles.
	E. Coordinate access and haul routes with governing authorities and Owner.
	F. Provide and maintain access to fire hydrants and control valves, free of obstructions.
	A.
	A.
	A.
	A.
	G. Maintenance:
	H. Removal, Repair:

	1.11 PROGRESS CLEANING AND WASTE REMOVAL
	A. General trades contractor shall provide and pay for dumpster service.  Dumpsters shall be located at the site, accessible to building and roads.
	B. Remove debris and rubbish from pipe chases, plenums, attics and other closed or remote spaces, prior to enclosing spaces.
	C. Each contractor shall collect and remove waste materials, debris, and rubbish from site weekly and dispose off-site.
	D. General Contractor to provide waste removal facilities and services as required to maintain the site in clean and orderly condition.
	E. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in clean and orderly condition.
	F. Provide containers with lids. Remove trash from site weekly or when dumpster is full.
	G. 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 jurisd...
	A.
	H. Contractors shall collect waste from construction areas and elsewhere, and load to dumpsters daily.  Comply with requirements of NFPA 241 for removal of combustible waste material and debris.
	I. Load legally acceptable construction debris to the Dumpster (from this project only).  Cost of all disposal fees shall be the responsibility of the general trades contactor.
	J. Dumpsters shall remain on the project until project completion, or as directed by Architect.
	K. Broom and vacuum clean interior areas prior to start of surface finishing and continue cleaning to eliminate dust.

	1.12 SNOW REMOVAL
	A. The General trades contractor shall provide snow removal within the limits of the construction area.
	B. Maintain snow and ice conditions to provide safe site conditions and to prevent excess water, dirt, and debris from damaging new construction.

	1.1
	1.13 FIELD OFFICES
	1.14 BARRIERS
	A. The General Trades Contractor shall be responsible for the provision of temporary barriers at the site entry locations.  Each contractor shall be responsible for protection at locations of trenching and excavations required to complete their work. ...
	B. Provide barriers to prevent unauthorized entry to construction areas, and to protect existing facilities and adjacent properties from damage from construction operations and demolition.
	C. The general trades contractor shall provide barricades and covered walkways required by authorities having jurisdiction for public rights-of-way and for public access to existing building.
	D. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
	E. Exterior barricades shall be a minimum of 6’-0” high portable chain link or opaque fabric fence, securely attached to posts at 5’-0” o.c. maximum.

	1.15 EXTERIOR ENCLOSURES
	A. The general trades contractor shall be responsible for proper enclosure of all openings.
	B. Provide temporary insulated weather tight closure of exterior openings to accommodate acceptable working conditions and protection for Products, to allow for temporary heating and maintenance of required ambient temperatures identified in individua...

	1.16 SECURITY
	A. Security Program:
	1. Protect Work, existing premises and Owner's operations from theft, vandalism, and unauthorized entry.

	B. Entry Control:
	1. Restrict entrance of persons and vehicles into project site and existing facilities.
	2. Allow entrance only to authorized persons with proper identification.
	3. Owner will control entrance of persons and vehicles related to Owner's operations.


	1.17 NOISE CONTROL
	A. Provide methods, means, and facilities to minimize noise from affecting Owner’s operations.  Should work requiring excessive noise be required schedule work to be completed with Owner.

	1.1
	1.18 PEST CONTROL
	A. Provide methods, means, and facilities to prevent pests and insects from damaging the Work.

	1.19 POLLUTION CONTROL
	A. 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.
	B. Comply with pollution and environmental control requirements of authorities having jurisdiction.

	1.20 RODENT CONTROL
	A. Provide methods, means, and facilities to prevent rodents from accessing or invading premises.

	1.21 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS
	A. Remove temporary utilities, equipment, facilities and materials prior to Substantial Completion inspection.
	B. Remove underground installations to a minimum depth of 2 feet.
	C. Clean and repair damage caused by installation or use of temporary work.
	D. Restore permanent facilities used during construction to be specified condition.



	01 41 00 Structural Testing and Special Inspections.pdf
	PART 2 – PRODUCTS (not applicable)
	1. Schedule of Special Inspection Services
	4. Qualifications of Inspectors and Testing Technicians
	SE Structural Engineer – a licensed SE or PE specializing in the design of building structures. This may be required for the inspection of critical structural elements.

	Agent’s Final Report



	01 40 00 Quality Requirements.pdf
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Quality control and control of installation.
	B. Tolerances
	C. References.
	D. Manufacturers' field services.
	E. Examination.
	F. Preparation.

	1.2 QUALITY CONTROL AND 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. When manufacturers' instructions conflict with Contract Documents, request clarification from Architect/Engineer 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. Perform Work by persons qualified to produce required and specified quality.
	F. Verify field measurements are as indicated on Shop Drawings or as instructed by manufacturer.
	G. Secure products in place with positive anchorage devices designed and sized to withstand stresses, vibration, physical distortion, or disfigurement.

	1.3 TOLERANCES
	A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.  Do not permit tolerances to accumulate.
	B. Comply with manufacturers' tolerances.  When manufacturers' tolerances conflict with Contract Documents, request clarification from Architect/Engineer before proceeding.
	C. Adjust products to appropriate dimensions; position before securing products in place.

	1.4 REFERENCES
	A. For products or workmanship specified by association, trade, or other consensus standards, comply with requirements of standard, except when more rigid requirements are specified or are required by applicable codes.
	B. Conform to reference standard by date of building permit issued.
	C. When specified reference standards conflict with Contract Documents, request clarification from Architect/Engineer before proceeding.
	D. Neither contractual relationships, duties, nor responsibilities of parties in Contract nor those of Architect/Engineer shall be altered from Contract Documents by mention or inference otherwise in reference documents.

	1.5 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 o...
	B. Submit qualifications of observer to Architect/Engineer 10 days in advance of required observations.  Observer subject to approval of Architect/Engineer and Owner.
	C. Report observations and site decisions or instructions given to applicators or installers that are supplemental or contrary to manufacturers' written instructions.
	D. Refer to Section 01 31 00 - SUBMITTAL PROCEDURES AND MANUFACTURERS' FIELD REPORTS article.


	PART 2 PRODUCTS
	Not Used.
	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Verify existing site conditions and substrate surfaces are acceptable for subsequent Work.  Beginning new Work means acceptance of existing conditions.
	B. Verify 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. Verify utility services are available, of correct characteristics, and in correct locations.

	3.2 PREPARATION
	A. Clean substrate surfaces prior to applying next material or substance.
	B. Seal cracks or openings of substrate prior to applying next material or substance.
	C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to applying new material or substance in contact or bond.



	01 31 00 Project Management and Coordination.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. General coordination procedures.
	2. Coordination drawings
	3. Requests for Information (RFIs).

	B. Related Requirements:
	1. Division 01 Section "Closeout Procedures" for coordinating closeout of the Contract.


	1.3 DEFINITIONS
	A. RFI:  Request from Owner, Architect, or Contractor seeking information required by or clarifications of the Contract Documents.

	1.4 INFORMATIONAL SUBMITTALS
	A. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Include the following information in tabul...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.

	B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key personnel assignments, including superintendent and other personnel in attendance at Project site.  Identify individuals and their duties and responsibil...
	1. Post copies of list in project meeting room, in temporary field office, on Project Web site, and by each temporary telephone.  Keep list current at all times.


	1.5 GENERAL COORDINATION PROCEDURES
	A. Coordination:  the contractor shall coordinate its construction operations with those of other contractors and entities to ensure efficient and orderly installation of each part of the Work.  The contractor shall coordinate its operations with oper...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum performance and accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.

	B. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination.  Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work.  Such administr...
	1. Preparation of Contractor's construction schedule.
	2. Preparation of the schedule of values.
	3. Installation and removal of temporary facilities and controls.
	4. Delivery and processing of submittals.
	5. Progress meetings.
	6. Preinstallation conferences.
	7. Project closeout activities.
	8. Startup and adjustment of systems.

	D. Conservation:  Coordinate construction activities to ensure that operations are carried out with consideration given to conservation of energy, water, and materials.  Coordinate use of temporary utilities to minimize waste.
	1. Salvage materials and equipment involved in performance of, but not actually incorporated into, the Work.  See other Sections for disposition of salvaged materials that are designated as Owner's property.


	1.6 SUBMITTAL PROCEDURES
	A. Number of Copies of Submittals:
	1. 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.
	2. Submit a minimum of three and a maximum of six (6) opaque reproductions. If additional copies are required, provide three (3) opaque reproductions and one reproducible copy. Architect/Engineer will retain one copy.
	3. Documents for Project Closeout: Make one reproduction of submittal originally reviewed.


	1.7 SHOP DRAWING PROCEDURES:
	A. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting the Contract Documents and coordinating related Work.
	B. Generic, non-project specific information submitted as shop drawings do not meet the requirements for shop drawings.
	C. General
	1. Transmit each submittal with cover form provided by Architect.
	2. Sequentially number the transmittal form. Revise submittals with original number and a sequential alphabetic suffix.
	3. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number, and specification section number, as appropriate on each copy.
	4. 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 ...
	5. Deliver submittals to Architect at business address.
	6. Schedule submittals to expedite the Project, and coordinate submission of related items.
	7. For each submittal for review, allow 15 days excluding delivery time to and from the Contractor.
	8. Identify variations from Contract Documents and Product or system limitations that may be detrimental to successful performance of the completed Work.
	9. When revised for resubmission, identify all changes made since previous submission.
	10. Distribute reviewed submittals as appropriate. Instruct parties to promptly report any inability to comply with requirements.
	11. Submittals not requested, or incomplete, will not be recognized or processed.

	D. Product data
	1. Product Data: Submit to for review for limited purpose of checking for conformance with information given and design concept expressed in Contract Documents.
	2. Mark each copy to identify applicable products, models, options, and other data.
	3. Supplement manufacturers' standard data to provide information specific to this Project.
	4. Indicate product utility and electrical characteristics, utility connection requirements, and location of utility outlets for service for functional equipment and appliances.
	5. After review distribute in accordance with Submittal Procedures article above and provide copies for record documents described in Section 01 70 00.

	E. Shop drawings
	1. Shop Drawings: Submit for review for limited purpose of checking for conformance with information given and design concept expressed in Contract Documents.
	2. Indicate special utility and electrical characteristics, utility connection requirements, and location of utility outlets for service for functional equipment and appliances.
	3. After review distribute in accordance with Submittal Procedures article above and provide
	4. copies for record documents described in Section 01 70 00.

	F. Samples
	1. Samples: Submit for review for limited purpose of checking for conformance with information given and design concept expressed in Contract Documents.
	2. Samples For Selection as Specified in Product Sections:
	a. Submit to Architect/Engineer for aesthetic, color, or finish selection.
	b. Submit samples of finishes from full range of manufacturers' standard colors, in custom colors selected, textures, and patterns for Architect/Engineer selection.

	3. Submit samples to illustrate functional and aesthetic characteristics of Products, with integral parts and attachment devices. Coordinate sample submittals for interfacing work.
	4. Include identification on each sample, with full Project information.
	5. Submit number of samples specified in individual specification sections; Architect/Engineer will retain one sample.
	6. Reviewed samples which may be used in the Work are indicated in individual specification sections.
	7. Samples will not be used for testing purposes unless specifically stated in specification
	8. section.
	9. After review distribute in accordance with Submittal Procedures article above and provide copies for record documents described in Section 01 70 00.

	G. Design Data
	1. Submit for Architect/Engineer's knowledge as contract administrator or for Owner.
	2. Submit for information for limited purpose of assessing conformance with information given and design concept expressed in Contract Documents.

	H. Test Reports
	1. Submit for Architect/Engineer's knowledge as contract administrator or for Owner.
	2. Submit test reports for information for limited purpose of assessing conformance with information given and design concept expressed in Contract Documents.

	I. Certificates
	1. When specified in individual specification sections, submit certification by manufacturer, installation/application subcontractor, or Contractor to Architect/Engineer, in quantities specified for Product Data.
	2. Indicate material or product conforms to or exceeds specified requirements. Submit supporting reference data, affidavits, and certifications as appropriate.
	3. Certificates may be recent or previous test results on material or Product, but must be
	4. acceptable to Architect/Engineer.

	J. Manufacturer's Instructions
	1. When specified in individual specification sections, submit printed instructions for delivery, storage, assembly, installation, adjusting, and finishing.
	2. Indicate special procedures, perimeter conditions requiring special attention, and special environmental criteria required for application or installation.

	K. Architect's Action
	1. Except for submittals for the record or information, where action and return is required, the Architect or his consultant will review each submittal, mark to indicate action taken, and return
	a. Compliance with specified characteristics is the Contractor's responsibility.

	2. Action Stamp: The Architect will stamp each submittal with a uniform, action stamp. The Architect will mark the stamp appropriately to indicate the action taken, as follows:
	a. Final Unrestricted Release: When the Architect marks a submittal "Reviewed" the Work covered by the submittal may proceed provided it complies with requirements of the Contract Documents. Final payment depends on that compliance.
	b. Final-But-Restricted Release: When the Architect marks a submittal "Reviewed as Noted," the Work covered by the submittal may proceed provided it complies with notations or corrections on the submittal and requirements of the Contract Documents.  F...
	c. Returned for Re-submittal: When the Architect marks a submittal " Revise and Resubmit," do not proceed with Work covered by the submittal, including purchasing, fabrication, delivery, or other activity. Revise or prepare a new submittal according t...
	d. Do not use, or allow others to use, submittals marked " Revise and Resubmit" at the Project Site or elsewhere where Work is in progress.
	e. Rejected: When the Architect marks a submittal “Rejected,” do not proceed with any Work covered by the submittal, including purchasing, fabrication, delivery, or other activity. Prepare a new submittal conforming to the product characteristics spec...
	f. Submit Specified Item: When submittal is marked “Submit Specified Item”, the Contractor shall immediately resubmit the specified item.

	3. Other Action: Where a submittal is primarily for information or record purposes, special processing or other activity, the submittal will be returned marked “Action Not Required”.


	1.8 ELECTRONIC SUBMITTAL PROCEDURES
	A. Using the electronic cover sheet provide by the Architect in Excel format, fill out the information required for the submittal. Each submittal must be provided with the submittal cover sheet.
	B. Convert/print cover sheet to a PDF format.
	C. Combine PDF cover sheet with product submittal. Cover sheets are to precede the product submittal information.
	D. If shop drawings are over 11" x 17" in size, hard copies are to be provided.
	E. Electronic submittals shall be delivered by email or transferred by other approved electronic transfer

	1.9 REQUESTS FOR INFORMATION (RFIs)
	A. General:  Immediately on discovery of the need for additional information or interpretation of the Contract Documents, Contractor shall prepare and submit an RFI.
	1. Architect will return RFIs submitted to Architect by other entities controlled by Contractor with no response.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI:  Include a detailed, legible description of item needing information or interpretation and the following:
	1. Project name.
	2. Project number.
	3. Date.
	4. Name of Contractor.
	5. Name of Architect.
	6. RFI number, numbered sequentially.
	7. RFI subject.
	8. Specification Section number and title and related paragraphs, as appropriate.
	9. Drawing number and detail references, as appropriate.
	10. Field dimensions and conditions, as appropriate.
	11. Contractor's suggested resolution.  If Contractor's suggested resolution impacts the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	12. Contractor's signature.
	13. Attachments:  Include sketches, descriptions, measurements, photos, Product Data, Shop Drawings, coordination drawings, and other information necessary to fully describe items needing interpretation.
	a. Include dimensions, thicknesses, structural grid references, and details of affected materials, assemblies, and attachments on attached sketches.


	C. RFI Forms:  Software-generated form with substantially the same content as indicated above, acceptable to Architect.
	1. Attachments shall be electronic files in Adobe Acrobat PDF format.

	D. Architect’s Action:  Architect will review each RFI, determine action required, and respond.  Allow seven working days for Architect's response for each RFI.
	1. The following Contractor-generated RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for approval of Contractor's means and methods.
	d. Requests for coordination information already indicated in the Contract Documents.
	e. Requests for adjustments in the Contract Time or the Contract Sum.
	f. Requests for interpretation of Architect's actions on submittals.
	g. Incomplete RFIs or inaccurately prepared RFIs.

	2. Architect's action may include a request for additional information, in which case Architect's time for response will date from time of receipt of additional information.
	3. Architect's action on RFIs that may result in a change to the Contract Time or the Contract Sum may be eligible for Contractor to submit Change Proposal according to Division 01 Section "Contract Modification Procedures."
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Architecting writing within 10 days of receipt of the RFI response.


	E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  Submit log weekly. Software log with not less than the following:
	1. Project name.
	2. Name and address of Contractor.
	3. Name and address of Architect.
	4. RFI number including RFIs that were returned without action or withdrawn.
	5. RFI description.
	6. Date the RFI was submitted.
	7. Date Architect’s response was received.

	F. On receipt of Architect’s action, update the RFI log and immediately distribute the RFI response to affected parties.  Review response and notify Architect within seven days if Contractor disagrees with response.
	1. Identification of related Minor Change in the Work, Construction Change Directive, and Proposal Request, as appropriate.
	2. Identification of related Field Order, Work Change Directive, and Proposal Request, as appropriate.


	1.10 PROJECT MEETINGS
	A. General:  Architect will schedule and conduct meetings and conferences at project site unless otherwise indicated.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting.
	2. Minutes:  Architect will record significant discussions and agreements achieved.  Distribute the meeting minutes to everyone concerned, including Owner and Contractor.

	B. Preconstruction Conference:  Architect will schedule and conduct a preconstruction conference before starting construction, at a time convenient to Owner and Contractor, but no later than 15 days after execution of the Agreement.
	1. Review responsibilities and personnel assignments.
	2. Attendees:  Authorized representatives of Owner, Owner's Commissioning Authority, Architect, Engineer, Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference.  Participants at the...
	3. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Phasing.
	c. Critical work sequencing and long-lead items.
	d. Designation of key personnel and their duties.
	e. Lines of communications.
	f. Procedures for processing field decisions and Change Orders.
	g. Procedures for RFIs.
	h. Procedures for testing and inspecting.
	i. Procedures for processing Applications for Payment.
	j. Distribution of the Contract Documents.
	k. Submittal procedures.
	l. Preparation of record documents.
	m. Use of the premises and existing building.
	n. Work restrictions.
	o. Working hours.
	p. Owner's occupancy requirements.
	q. Responsibility for temporary facilities and controls.
	r. Procedures for moisture and mold control.
	s. Procedures for disruptions and shutdowns.
	t. Construction waste management and recycling.
	u. Parking availability.
	v. Office, work, and storage areas.
	w. Equipment deliveries and priorities.
	x. First aid.
	y. Security.
	z. Progress cleaning.

	4. Minutes:  Architect will record and distribute meeting minutes.

	C. Progress Meetings:  Architect will conduct progress meetings at bi-weekly intervals.
	1. Attendees:  In addition to representatives of Owner, Owner's Commissioning Authority, Architect and Engineer, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or perfo...
	2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review other items of significance that could affect progress.  Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's construction schedule.  Determine how construction behind s...
	1) Review schedule for next period.

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


	3. Minutes:  Architect will record and distribute the meeting minutes to each party present and to parties requiring information.
	a. Schedule Updating:  Revise Contractor's construction schedule after each progress meeting where revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with the report of each meeting.




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

	01 23 00 Alternates.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for alternates.

	1.3 DEFINITIONS
	A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined in the bidding requirements that may be added to or deducted from the base bid amount if Owner decides to accept a corresponding change either in the amou...
	1. Alternates described in this Section are part of the Work only if enumerated in the Agreement.
	2. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to incorporate alternate into the Work.  No other adjustments are made to the Contract Sum.


	1.4 PROCEDURES
	A. Coordination:  Revise or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate.

	B. Notification:  Immediately following award of the Contract, notify each party involved, in writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or deferred for later consideration.  Include a complete desc...
	C. Execute accepted alternates under the same conditions as other work of the Contract.
	D. Schedule:  A schedule of alternates is included at the end of this Section.  Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF ALTERNATES


	01 20 00 Price and Payment Procedures.pdf
	1.2 SCHEDULE OF VALUES
	1.3 APPLICATIONS FOR PAYMENT
	1.4 CHANGE PROCEDURES
	1.5 DEFECT ASSESSMENT

	00 41 14 Non-Collusive Bidding Certification.pdf
	MUST RETURN WITH BID

	00 11 13 Advertisement for Bids.pdf
	Reception Center Facility, Nichols, New York.
	Sealed bids will be received by the Owner until Tuesday, May 21, 2024 at 2:00 P.M., at AJH Design 111 East 14th Street, Elmira Heights, New York 14903.




